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APPLICATION OF STANDARD PLANS

This book is a compilation of Standard Plans prepared by the Colorado Department of Transportation for
use on CDOT construction projects. Others who use the CDOT Standard Plans do so at their own risk.

These Standard Plans are essential contract documents as described in Subsection 105.09 of the CDOT
Standard Specifications for Road and Bridge Construction.

Standard Plans that are applicable to a specific project will be identified on the project plans and will not
be physically attached to those plans. The designer who specifies any of these Standard Plans for a specific
project accepts the responsibility of determining their applicability. Additional information concerning the
Standards Plans are available in the CDOT Standard Specifications for Road and Bridge Construction.

Standard Plans adopted or revised subsequent to the adoption of this book will be listed on the index of
the project plans and will be physically included in the plans. The New and Revised Standards Plans may

be accessed on the CDOT website here: https://www.codot.gov/business/designsupport/mstandards .

These Standard Plans are adopted for use as of July 01, 2026.
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Next M Standard - M-100-1 Standard Symbols &

Plan M Standard
Number Title
M-100-1 Standard Symbols

M-100-2 Acronyms and Abbreviations

M-203-1 Approach Roads

M-203-2 Ditch Types

M-203-11 Superelevation Crowned and Divided Highways
M-203-12 Superelevation Streets

M-206-1 Excavation and Backfill for Structures
M-206-2 Excavation and Backfill for Bridges

M-208-1 Temporary Erosion Control

M-210-1 Mailbox Supports

M-214-1 Nursery Stock Details

M-216-1 Soil Retention Covering

M-400-1 Safetyedge for Pavement

M-412-1 Concrete Pavement Joints

M-412-2 Concrete Pavement Crack Repair

M-510-1 Structural Plate Pipe H-20 Loading

M-601-1 Single Concrete Box Culvert (Cast-in-Place)
M-601-2 Double Concrete Box Culvert (Cast-in-Place)
M-601-3 Triple Concrete Box Culvert (Cast-in-Place)
M-601-10 Headwall for Pipes

M-601-11 Type "S" Saddle Headwalls for Pipe

CDOT Standards and Specifications

The CDOT M Standards contain details common for roadway
construction, such as: roadway appurtenances, drainage features,
guardrails and barriers, fencing, curb & gutters and sidewalks, etc.

Individual files for each M Standard in this file may be found in the
CDOT Standards & Specifications Web Page.

CDOT Miscellaneous (M) Standards Web Page: CDOT M Standards Web Page

The latest version of the CDOT M Standard Plans List to be inserted

Plan

Number

M-601-12
M-601-20
M-603-1
M-603-2
M-603-3
M-603-4

M-603-5
M-603-6

M-603-10
M-603-12
M-604-10
M-604-11
M-604-12
M-604-13
M-604-20
M-604-25
M-605-1

M-606-1

M-606-13

M Standard
Title

Headwalls and Pipe Outlet Paving

Wingwalls for Pipe or Box Culverts

Metal Pipe

Reinforced Concrete Pipe

Precast Concrete Box Culvert

Corrugated Polyethylene Pipe (AASHTO M294)

and Corrugated Polypropylene Pipe (AASHTO M330)
Polyvinyl Chloride (PVC) Pipe (AASHTO M304)

Steel Reinforced Polyethylene

Ribbed Pipe (AASHTO M 20)

Concrete and Metal End Sections

Traversable End Sections and Safety Grates

Inlet, Type C

Inlet, Type D

Curb Inlet Type R

Concrete Inlet Type 13

Manholes

Vane Grate Inlet

Subsurface Drains

Midwest Guardrail System Type 3 W-Beam 31 Inches

Guardrail Type 7 F-Shape Barrier

into Highway Plans set may be found at the following Web Page: CDOT M Standard Plans List Web Page

Often, these M Standards reference CDOT Construction
Specifications. CDOT Construction Specifications may be found at
the following Web Page: CDOT Construction Specifications Web Page

The CDOT S Standards contain details common for safety, such as:
delineators, lighting, signs and sign supports, traffic signals and

accessories, pavement markings and traffic control devices.

CDOT Safety (S) Standards Web Page: CDOT S Standards Web Page

Plan
Number

M-606-14
M-606-15
M-607-1
M-607-2
M-607-3
M-607-4
M-607-10
M-607-15
M-608-1
M-609-1
M-611-1
M-611-2
M-614-1
M-614-2
M-615-1
M-615-2
M-616-1
M-620-1
M-620-2
M-620-11
M-620-12
M-629-1

M Standard
Title

Precast Type 7 Concrete Barrier
Guardrail Type 9 Single Slope Barrier
Wire Fences and Gates

Chain Link Fence

Barrier Fence

Deer Fence, Gates, and Game Ramps
Picket Snow Fence

Road Closure Gate

Curb Ramps

Curbs, Gutters, and Sidewalks
Cattle Guard

Deer Guard

Rumble Strips

Sand Barrel Arrays
Embankment Protector Type 3
Embankment Protector Type 5
Inverted Siphon

Field Laboratory Class 1

Field Laboratory Class 2

Field Office Class 1

Field Office Class 2

Survey Monuments
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Next M Standard - M-100-2 Acronyms and Abbreviations P

SAMPLE NO.

Legend
0 0 TERRAIN SINGLE SHOTS

Eemread ToPsOIL - -
2f 12 | o . o o o _______

ER&Y oversuroen | 1.

; B ] 0P OF CUT

(/ / /| cLAY 6L 16

02 s 8 18
ol 110 TOE OF FILL

S 12 F R Terrain
2°3°4 b ]

==K 6 F 116 L ‘

EET T umesTone 18 118 (./ =
20: ] 20 GRAVEL ROAD INTERNATIONAL SIDEWALK WITH RAMP

P sansTone [ ] OR DRIVEWAY SYMBOL OF ACCESS

H‘Lﬁ‘?‘ SOLID ROCK ~ 22[ 1%

(IGNEOUS) 2l ] 24 EDGE OF PAVEMENT
SOLID ROCK B -
(METAMORPHIC) 26 - 1% CENTERLINE OF DIRT ROAD

I o sl V= WATER TABLE 1%

COMPOSITE MATERIALS ARE REPRESENTED BY COMBINATIONS Roadwa

OF THE ABOVE SYMBOLS, SUCH AS:

SANDY CLAY
Typical Boring Log
N

2+00

Pl Sta=3+34.77

4+00

¢ @
A A i
QUARTER, SIXTEENTH, PROTECT

SECTION CORNER ~ AND SECTION CORNERS EXISTING MARKER

C’) i D
SET EASEMENT TEMPORARY RIGHT OF WAY

MONUMENT EASEMENT POINT MARKER
ARTER, SIXTEENTH,
BLM MARKER PROPERTY PIN NOAA MARKER A(l)\lL[J) SE%TISIL C%ER’NERS
[ J
wC

FEDERAL MONUMENT  WITNESS CORNER  BENCH MARK  USGS MARKER

LOCAL OR PLSS SECONDARY CONTROL RIGHT DF WAY

MONUMENT MONUMENT MARKER
N 9.88 N 10.13 N 10.38
E 3.81 E 3.81 E 3.81
EL 0.00 EL 0.00 EL 0.00
PROJECT CONTROL DENSIFICATION HIGH ACCURACY REFERENCE
MONUMENT CONTROL MONUMENT ~ NETWORK CONTROL MONUMENT

TEMPORARY EASEMENT LINE (EXISTING)

General Notes

1. Existing features shown as screened weight (light gray scale), except as noted with the
word (existing). Proposed or new features shown as full weight without screening, except
as noted with the word (proposed).

2. These symbols are intended to explain the various topographic features involved on the
design plan sheets which are prepared at various scales. Notes are added where necessary
to clarify the symbol. A legend is provided in the plans for symbols not shown on the
standard symbols sheets.

3. Guardrail, curb and gutter, etc., are represented by a symbol with type given by note.

BACK OF CURB
T0P OF CURB — l
FLOW LINE (D— T
EDGE OF PAVEMENT

CURB AND GUTTER

CURB AND GUTTER-TYPE 2,4 OR 6

4 — ] ] R ]
= o ' " S ' "
T heses T & 0 - B3°1624 PROPERTY BOUNDARY LINE (EXISTING AND PROPOSED) GUTTER
S _ - o o0 02°23140 g
Es=10.18 ~ S = 100.00 ; A A A=A - — — CURB CUT
A = 09°50'28" RT 3| LT < 6667 —A—— A—— A-— A-—
Te = 103.31" il ST.< 3334 ACCESS CONTROL LINE CURB, GUTTER OR OTHER
::“)C=_ 22861100 %] 1 (11} 1 (11} i - !
North Arrow c = 1200. 9 1 1 1 " — Curb And Gutter
_— e = 7.8°% BARRIER ACCESS CONTROL LINE
MDS = 55 mph —— e —— — — - —
SSD = 495' — _ __ _
Typical Horizontal Curve RIGHT OF WAY LINE . o
—_——-—— V- — = Ve = = —y- GUARDRAIL END ANCHOR GUARD POST
olo VIRGIN RIGHT OF WAY LINE (PROPOSED)
°lo
gz G RRE77777777777777777777
6270 IS IT LINE {EXI GUARDRAIL-TYPE 3 OR 6
b COUNTY LINE (EXISTING) A oA
j > o \J 7/ \J 7/ \J 7 \J 7
o ~1. o -
+2.00 150 % — GUARDRAIL-TYPE 4 OR 7
__— — | QUARTER SECTION LINE
—— GUARDRAIL-TYPE 5 OR HANDRAIL
6250 - SECTION LINE
als s ¢ e
olg s | | —— - ¥ -
o o
x § x § SIXTEENTH SECTION LINE GUARDRAIL-TYPE 3A DOUBLE OR TYPE 6 DOUBLE
I
o V.E 240000 = e e e e e
Lz K = 114, gg- S STATE LINE (EXISTING) Ao Ao Ao Ao S Ao o oo
SSD =508 CABLE BARRIER
6230 MDS = 55 MPH TOWNSHIP LINE (EXISTING)
1+00 2+00 3+00 4+00 5+00 Guardrail
Typical Vertical Curve Survey/ROW
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Next M Standard - M-100-2 Acronyms and Abbreviations

ROCK, MASONRY OR MECHANICALLY STABILIZED WALL (FACE) -
BRIDGE CURB

BRIDGE RAIL

BRIDGE RAIL-TYPE 3A

FLOW LINE CBC

STRUCTURES MISCELLANEOUS

Structure

MISCELLANEOUS BUILDING

STRUCTURE (PRIMARY) (SECONDARY)

FOUNDATION OR PAD
(CONCRETE OR BLOCK)

Building Structures

MISCELLANEOUS STRUCTURE

RR TELEGRAPH POLE RR SWITCH

RR SIGNALS
WITH OR WITHOUT GATE

RR SIGNAL CONTROLLER CABINET RR MISCELLANED

RR GUY POLE

RR CROSS BUCK SIGN

US SYMBOL

RR TRACK CENTERLINE
Railroad

i

—l— = —l)— = =l — = == — === V= — —l— — —l— — —l)— — —l— — —l)— — —l— — =~ —

COMBINATION WIRE FENCE WITH GATE

O ==0——0——0—0——0——0——0—0—
0= = 0= = 0= = 0= = T = 0= = 0= = 0= = 0= = 0= = 0= = 0= = ===
CHAIN LINK FENCE WITH GATE

X—

BARBED WIRE FENCE WITH GATE

SOUND OR BARRIER FENCE WITH GATE
VAN J\

DEER FENCE WITH GATE

WOOD FENCE WITH GATE

- — 7 ——— ) ———/——

SNOW FENCE WITH GATE
—PF PF PF PF PF PF PF

PLASTIC FENCE

—SF SF SF SF SF SF SF
SILT FENCE

DEBRIS FENCE

Fence

BOULDER UNDER 6FT GEOLOGY MISC SYmBOL

MINESHAFT SYMBOL

o O

DECIDUOUS SHRUB

—
SWING SET SYMBOL

e OO

DECIDUOUS TREE

—+

TEETER TOTTER SYMBOL
X & X
CONIFERQUS TREE CONIFEROUS SHRUB

=l Lo}
BENCH SPRINKLER HEAD

\ ol

Q
&

MISCELLANEOUS TREES

HAZARD WASTE ENVIRONMENTAL
MONITORING WELL CONCERN SITE EROSION LOG
/7
) 77
Vi,
ROCK CHECK CONCRETE WASHOUT DROP INLET
DAM STRUCTURE EROSION PROTECTION

XXX

TEMPORARY SOIL RETENTIDN PIPE INLET
BERM BLANKET EROSION PROTECTION
RIGID INLET STORM DRAIN EROSION CHECK
PROTECTION INLET PROTECTION
v/ /A — @
EROSION LOG SILT DIKE SEDIMENT TRAP/
DITCH CHECK DEWATERING STRUCTURE
] = s
EXISTING WETLAND TEMPDRARY STABILIZED CONSTRUCTION
PATTERN SLOPE DRAIN ENTRANCE
——LDA LDA LDA LDA LDA LDA
LIMITS OF DISTRUBED AREA
o D o A\ o a o F7.\) Fa A

—_D . D _ O D _ O _ D _ OO _BD__ O _BD_.
ENVIRONMENTAL CONCERN

- ——@———@— ——

HAZARDOUS WASTE SITE

—_—
FLOW ARROW

—NW———NW—— —NW———NW—
NOXIOUS WEED

Environmental

(=]
HEADWALL

METAL CONCRETE

PIPE WITH END SECTION PIPE MISCELLANEOUS

Pipes
CHECK DAM UNDER 4 FT HEADGATE 1
DIVERSION BOX SYMBOL SPRING SYMBOL
FLOW GAUGE MISCELLANEOUS WATERWAYS
[ = | = | = | =

DITCH WITH FLOW

EDGE OF WATER, CANALS, PONDS, STREAM DR RIVER

Ditches And Waterway

il

INLET TYPE C

INLET TYPE D

=

INLET TYPE 13

[® ]

INLET VANE
GRATE

ST @ @ ST

INLET TYPE R STORM SEWER ~ MANHOLE ~ STORM SEWER
XX FT LENGTH MANHOLE EXISTING ~ MISCELLANEOUS
. I I

STORM SEWER PIPE
STORM SEWER PIPE MISCELLANEOUS

Storm Sewer

SA @ SA

SANITARY SEWER MANHOLE SANITARY SEWER
MISCELLANEOUS SYMBOL

SIZE, MATERIAL, OWNER

W W)

>«
WATER SPIGOT WATER VALVE WATER MANHOLE
* @

FIRE HYDRANT
SIZE, MATERIAL, OWNER
W W W

WATER METER WATER WELL SYMBOL

ROCK. OUTCROP TREES GROVE HEDGE OR SHRUB GROVE — W w w—
SANITARY SEWER PIPE WATER LINE
BOULDER FIELD OR ROCK OVERHANG
EDGE OF WETLANDS SANITARY SEWER PIPE MISCELLANEOUS WATER MISCELLANEDUS LINE
Geolo
Seology Landscaping Sanitary Sewer Water
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Next M Standard - M-100-2 Acronyms and Abbreviations B

P B v <> : -
PROPANE TANK GAS JUNCTION BOX GAS VAULT
TELEPHONE GUY POLE FIBER nA%ncR TRAVEL DIRECTION BARRIER LIGHT FLAGGER
LIGHT STANDARD HIGH MAST SPOT OR FLOOD LIGHT D ® CABLE MARKE
LIGHT STANDARD —o- - RYg R o Y _ﬁ):.
GAS LINE MARKER GAS METER GAS METER @ ¢ ® B <PC 0
OR AR VENT LOW PRESSURE HIGH PRESSURE Lighting TELEPHONE MANHOLE COMBINATION POLE-POWER DELINEATOR-TYPE 1 SEQUENCING  FLASHING BEACON
T
3 ® ® $CRY_R YR 8- 8 y-y  ARROW PANEL
GAS MISCELLANEDUS GAS LIGHT GAS VALVE TELEPHONE MISCELLANEOUS COMBINATION GUY POLE-POWER BK2BK ¥ BK2BK BK2BK By e e
HIGH OR LOW PRESSURE CRY-CRY CRY-CRY-R & Y-Y-R @ Y-Y-Y
SIzZE — 1 T T T T T T— orr-cry g RO BK2BK & Br2BK & BBk
—¢ G G G G G C— K ) DELINEATOR-TYPE 11 DELINEATOR-TYPE 11
ELECTRICAL PEDESTAL TRANSMISSION WIND POWERED TELEPHONE UNDERGROUND CONDUIT DR CABLE
GAS LINE LOW PRESSURE OR PULL BOX TOWER GENERATOR 0 0 0 0 - 0 . =0 o= armo  gB»
G P ¢S o G W G e * ® BUTTERFLY SIGN HALF BUTTERFLY SIGN  IMPACT ATTENUATOR
HP HP HP FIBER OPTICS UNDERGROUND CABLE - —
GAS LINE HIGH PRESSURE RELOCATED DECORATIVE CATENARY POLE o—o
LIGHT STANDARD LIGHT STANDARD FOUNDATION — T OH T OH T OH T SIGN ASSEMBLY SINGLE POST SIGN DOUBLE POST SIGN
——PC PG PG PG PG PG PG—
£ ® o TELEPHONE OVERHEAD LINE o] R: =0 —o0—
PROPANE GAS LINE
@ TELEPHONE MISCELLANEQUS LINE FLASHING BEACON BEACON SYMBOL GATE SYMBOL REFLECTORS
oA LINES MISCELLANEDLS Gas ELECTR[CEL OUTLET  ELECTRICAL MISCELLANEOUS ~ GUY WIRE Telephone
TRAFFIC CONTROL MISCELLANEQOUS DEVICE
v a a A A A A A
a ELECTRICAL VAULT OR GUY POST FIRE ALARM BOX TRAFFIC CONTROL DEVICE
OIL METER OIL VALVE oL TRANSFORMER 5 S Ei( Traffic Control
HIGH AND LOW PRESSURE  HIGH AND LOW PRESSURE MISCELLANEOUS £ £ £ £ £ £ P— FIBER MARKER FIBER MARKER RWIS - REMOTE _—
OOME SLATE WEATHER SENSOR
—0 0 0 0 0 0 0— ELECTRICAL UNDERGROUND LINE
OIL LINE LOW OR HIGH PRESSURE — OH 3 OH 3 OoH £ o S o BEE—=7% T 70 o
ELECTRICAL DVERHEAD LINE VMS-BUTTERFLY ~ VMS-GROUND ~ VMS-CANTILEVER VMS-SIGN BRIDGE SIGNAL SPAN WIRE POLE
OIL MISCELLANEQUS LINE s s s s irs -
. - -
ELECTRICAL MISCELLANEOUS LINE © =
0il ITS CONDUIT DOUBLE MAST ARM POLE LUMINAIRE SIGNAL FACE
Intelligent Transportation System
— -+ E
: SIGNAL POLE SIGNAL FACE SIGNAL CONTROLLER
GRAVE HEADSTONE SYMBOL MAIL DROP BOX FLAG POLE WITH MAST ARM WITH BACKPLATE AND CABINET (4 FT)
TRASH BARREL POST GRAVE SYMBOL RADID STATION ANTENNA = = = = = = = = =
COMBINATION POLE-POWER, TELEPHONE TV ANTENNA CENTER YELLOW SOLID BROKEN (NO PASS) TELEMETRY ANTENNA PULL BOX MICRODETECTOR
MISCELLANEQOUS TOPOGRAPHY 4 INCH WIDE —_ —_ —_ —_ —_ —_ —_ -
. v Y% @ 8 INCH WIDE = -_— -_— -_— -_— -_ -_ -_— —x G —
Miscellaneous Topography
TV MISCELLANEOUS TV MANHOLE LANE LINE BROKEN VIDED DETECTION FIRE PREEMPTION PEDESTRIAN
CAMERA UNIT AND TIMER SIGNAL FACE
—Tv v v v v v V— LANE DROP \v4 @ o
E TV UNDERGROUND CABLE CHANNELIZING OR EDGE LINE PEDESTRIAN PUSH PEDESTAL POLE PULL BOX SPECIAL
CAMPSITE MARKER TRAILER ELECTRIC HOOKUP 4 INGH WIDE = = = = = = = = = e e e e e e e e e e e e e e e e e e e e e BUTTON
—1TV OH TV OH TV OH TV- BINCHWIDE sssssssnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnsnnnnnnnnnns — _
S DOTTED BROKEN TRA:':IC oD TT TR R R R R
TRAILER DUMP STATION CAMPFIRE RING  TRAILER SEWER INLET TV OVERHEAD CABLE v
- INTERNATIONAL SYMBOL OF ACCESS Ny
W STOP LINE Q/L\ Traffic Signal
TRAILER WATER HOOKUP CAMPSITE GRILL CAMPSITE TABLE TV MISCELLANEQUS CABLE @%
. .. - RAILROAD CROSSING - BICYCLE PED
Camping Television % * ACCESS
Traffic Stripin
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Abbreviations

BLM Bureau of Land Management Conc Concrete General Notes
Blvd Boulevard Conn Connection Words are preferred over abbreviations and ancronyms.
AAC Aluminum Arch Culvert BMP Best Management Practice Const Construction Use words in notes, except where space is limited on
AADT Annual Average Daily Traffic BNSF Burlington Northern & Santa Fe Railroad Const Jt Construction Joint the plan sheet.
ABC Aggregate Base Course Bot Bottom Cont Continuous Do not use abbreviations or ancronyms where the
Abut Abutment BP Bearing Pressure Corr Corrugated meaning may be in doubt.
ACM Asbestos Containing Materials Brg Bearing CPE Corrugated Polyethylene Pipe Abbreviations or ancronyms may be used in callouts,
ADA Americans with Disabilities Act Bk Sta Back Station CPG Concrete Prestressed Girder (Precast) dimensions, and tables.
Addl Additional BT Beginning of Transition CPGC Concrete Prestressed Girder Continuous (Precast) Abbreviations should be upper and lower case letters
ADT Average Daily Traffic Btwn Between CPT Corrugated Polyethylene Tubing except where all upper case letters are required.
AE Architect-Engineer, Architecture, Engineering CR County Road Const Jt = Construction Joint
AEC Architecture, Engineering and Construction < C ) CRF Concrete Rigid Frame Acronyms shall be all upper case letters.
AGA American Gas Association ¢ Curve to Spiral, Commercial Standard, CBC = Concrete Box Culvert
Ah Ahead . Concrete Slab
Alt Alternate ¢ Centerline Csc Concrete Slab Continuous
API American Petroleum Institute C&G Curb and Gutter CSG Concrete Slab & Girder (Poured in Place)
APL Approved Products List CA Concrete Arch CSGC Concrete Slab & Girder Continuous
Approx Approximate CAC Concrete Arf:h Culvert . . (Poured in Place)
APWA American Public Works Association CAD Computer A!ded DesTgn, Compute.r Aided Drafting CSGCP Concrete Slab & Girder Continuous Prestressed ( D )
AQCC Air Quality Control Commission CADD Computer Aided Design and Drafting (Poured in Place)
ARE Additional Requested Element CBC Concrete Box C‘,‘l"ert CsGp Concrete Slab & Girder Prestressed DTM Digital Terrain Model
(Design/Build Terminology) CBG Concrete Box Girder (Poured in Place) Dwg AUtoCAD Drawing
AREMA American Railway Engineering & CBGC Concrete Box G1.rder ContTnuous Csk Countersunk
Maintenance-of-Way Association CBGCP Concrete Box Gl'rder Continuous Prestressed cSL Cross Hole Sonic Logging < E )
AHSTA Ahead Station CBGP Concrete Box Gl'rder Prestressed CSP Corrugated Steel Pipe or Concrete Slab Prestressed
ARA Asphalt Rejuvenating Agent CBGS Con.cretz'e Box Qrder S'egmented CSPC Concrete Slab Prestressed Continuous
ASBI American Segmental Bridge Institute CBR California Bearing Ratio ) cTB Cement Treated Base E Expansion Bearing
ASD Allowable Stress Design CCR Code of Colorado Regulations, as amended CTR Certified Test Reports e.g. = Exempli Gratia (For Example)
ASOP American Society of Photogrammetry CDTPG Concrete F)ouble-.Tee P.restressed Girder Ctr Center EA Environmental Assessment
ASR Alkali Silica Reactivity CE Construction Engineering Y Cubic Yards Ea Each
ASSE American Society of Sanitary Engineering, cF CUbTC Feet cz Clear Zone EATB Emulsified Asphalt Treated Base
American Society of Safety Engineers CFs Cubic Feet per'Second EB Eastbound
Asst Assistant CG Center of QraVIty EF Each Face
ATB Asphalt Treated Base CHP Colorado Highway Patrol ( D ) Elev Elevation
ATM Active Traffic Management Cl Cast Iron or Concrete on Rolled !-Beam Engr Engineer
AUTS Actual Ultimate Tensile Strength cic Concrete on Rolled I-Beam Contﬁnuous ) EPA Environmental Protection Agency
AWG American Wire Guage CICK Concrete (_)n Rolled I-Beam Continuous D Degree of_Curvature, or Density EPDM Ethylene Propylene Diene
& Composite DB Design Build Monomer-class Rubber
CICKP Concrete on Rolled I-Beam Continuous DAS Deformed Anchor Stud Eq Equal
( B > & Composite Prestressed dB decibels ESAL Equivalent Single Axle Load
CIK Concrete on Rolled I-Beam Composite DBA Deformed Bar Anchor Est Estimate
CIKP Concrete on Rolled I-Beam Composite Dbl Double ET Ending of Transition
Bk to Bk Back to Back Prestressed Deg, °F, °C,  Degrees (Thermal) - Degrees Fahrenheit, Degrees Celsius EVT Event Point (InRoads Terminology)
BEI By Equal Increments cIp Cast-in-Place or Cost in Place Dgn Design or MicroStation Drawing EW Each Way
BF Back Face CIR Cold In-Place Recycling DH Design Height E Expansion Bearing
BM Bench mark Clr Clear or Avg height for qty calculations Exc Excavation
BPF Blows per Foot cm Centimeters DHV Design Hour Volume Exp Jt Expansion Joint
BAFO Best and Final Offer M Corrugated Metal DHW Design High Water Expn Expansion
Bbl Barrels CMAQ Congestion Mitigation Air Quality DI Ductile Iron Ext Exterior
BC Bolt Circle CMP Corrugated Metal Pipe Dia Diameter
Beg Begin CMU Concrete Masonry Unit DNR Department of Natural Resources
Bk Back coc Certificate of Compliance DOW Division of Wildlife (Colorado)
Bldg Building Col Column DRCOG Denver Regional Council of Governments
BLM Bureau of Land Management Comp Composite DTD Division of Transportation Development (CDOT)
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Method of Handling Traffic

MHT
C F ) C H ) C J )
Min Minimum
F Fixed Bearing HAS Headed Anchor Stud JB Junction Box Misc Miscellaneous
FL Flow Line HAZMAT Hazardous Materials JPCP Jointed Plain Concrete Pavement mm Millimeters
FAA Federal Aviation Administration HC Horizontal Clearance Jt Joint MP Milepost
FASB Foamed Asphalt Stabilized Base HCL Horizontal Control Line MPH Miles Per Hour
FCM Fracture Critical Member HCM Highway Capacity Manual MR Resilient Modulus
FDR Full Depth Reclamation Hd Head ( K ) MR Modulus of Rupture
Fed Federal HDPE High Density Polyethylene
FEMA Federal Emergency Management Agency HDPP High Density Polypropylene Ki Thousand Pounds ( N )
FES Flared End Section Hex Hd Hexagonal Head KSI:-' kips per square foot
FF Far Face or Front Face HID High Intensity Discharge (Lamps) .p persq .
iy . Ksl Kips per square inch NAD North American Datum
FG Finished Grade HIR Hot In-Place Recycling .
Fig Figure HLMR Highload Multi-Rotational KW Kilowatt NAYD North American Vertical Datum
Fin Finished HMA Hot Mix Asphalt NB Northbound, Total Number of Blocks
Fl Floor Horiz Horizontal NpEs Recommended SuperPave TM
Flg Flange HOV High-Occupancy Vehicle ( L ) Gyrétory Design Revo.lutlon )
FM Factory Mutual HP Horsepower NCBC National Concrete Bridge Council
FMM Field Materials Manual HPC High Performance Concrete L Length, Angle (steel) NDT Nondestructive Testing
FPM F : : ’ NECA National Electrical Contractors Association
eet Per Minute HS High Strength Lb Pounds NEPA National Envi tal Policy Act
FPS Feet Per Second HSS Hollow Structural Section Lb/Ft pound per foot ationat tnvironmentat Foticy A
FRA Fed - . . . NESC National Electric Safety Code
ederal Railroad Administration Ht Height Lb/SY Pounds per square yard
Fre Frequenc HW High Water NF Near Face
q q y ) Lb-Ft pound foot . . . -
FRP Fib . . . . NFPA National Fire Protection Association
iber Reinforced Polymer Hwy Highway LCCA Life Cycle Cost Analysis . .
FS Planned Finish Surface Hyd Hydraulic LED Light Emitting Diode NGS National Geodetic Survey
Ft Feet LEED Leadership in E NGVD National Geodetic Vertical Datum of 1929
Ft Kip Foot Kips ( | ) ez :rs' pin nerlgy[; . NHS National Highway System
Ft Lb Foot Pounds LF in n\llrlro:menta esisn NICET National Institute for Certification
FTA Federal Transit Administration LFD L]or;zarFa:tir Design of E n.gineering Technologies
Ftg Footing ICEA Insulated Cable Engineers Association LL Liquid Limit NIP Nail in Place
: : i i NMAS Nominal Maximum Aggregate Size
FWD Falling Weight Deflectometer ID Inside Diameter LLDPE Linear Low-Density Polyethylene geres
IF Inside Face ) ) No Number
P Incident M bl LRFD Load and Resistance Factor Design Nom Nominal
ncident Management Plan . . O
( G ) In. Kips Inch Kips s fS;HTSur:RZer;d?t,: Efe;1gir:a5lpec1flcatlons NPDES National Pollutant Discharge Elimination System
In. Lb. Inch Pounds Lt Leftp g P NPT National Pipe Thread
Ga Gage or Gauge In. Inches T8 Lime Treated Base NS Near Side
Gal Gallons Incl Included LTDS Required Long T Design $ h NTCIP National Transportation Communications
Galv Galvanized Int Interior Lum Lj::il:aeire ong ferm Design strenst for ITS Protocol
Gd Guided expansion bearing Inv Invert NTP Notice to Proceed
GFRP Glass Fiber Reinforced Polymer IRI International Roughness Index NTS Not to Scale
Gir, G Girder ISO International Organization for Standards ( M >
GIS Geographical Information System ITAA Information Technology Association of America
GL Girt Line ITS Intelligent Transportation System
GPM Gallons Per Minute IVHS Intelligent Vehicle Highway System m Meters
GPS Global Positioning System MA Mobile Attenuator
GRI Geosynthetic Research Institute Maint Maintenance
GRS Geosynthetic Reinforced Soil MARV Minimum Average Roll Value
GSI Geosynthetic Institute Matl Material
Max Maximum
MBTA Migratory Bird Treaty Act
MFBM Thousand Foot Board Measure
Mfg Manufactured or Manufacturer
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ocC

oD

OF

OGFC
oJT

Opp Hand
0z

On Center

Outside Diameter

Outside Face

Open Grade Friction Course

On-the-Job Trainee or On-the-Job Training
Opposite Hand

Ounces

PC
PCA
PCBC
PCC
PCCP
PDA
PE

Ped
PG
PGL
Ph

Pl

PL, PL
PLS
PM
PMBB
PMBP
PMSC
POC
POSS
POT
PPE
PRC
Proj
psf
psi
PT
PTFE
PTI
PUC
PvC
PVI
Pvmt
PVT

Point of Curve

Portland Cement Association
Concrete Box Culvert Precast

Point of Compound Curve

Portland Cement Concrete Pavement
Pile Driving Analyzer

Preliminary Engineering, or Professional Engineer
or Permanent Easement

Pedestrian

Profile Grade or Performance Grade
Profile Grade Line

Phase

Point of Intersection

Plate

Professional Land Surveyor

Project Manager

Plant Mix Bituminous Base

Plant Mix Bituminous Pavement
Plant Mix Seal Coat

Point on Curve

Point of Slope Selection

Point on Tangent

Personal Protective Equipment
Point of Reverse Curve

Project or Projection

Pounds per square foot

Pounds per square inch

Point of Tangent
Polytetrafluoroethylene
Post-Tensioning Institute

Public Utilities Commission

Poly Vinyl Chloride (pipe), Point of Vertical Curve
Point of Vertical Intersection
Pavement

Point of Vertical Tangency

Q ) C

Q Peak Discharge or Flow Volume SA
QA Quality Assurance SAC
QC Quality Control San
QMP Quality Management Plan SB
QML Qualified Manufacturers List SBA
SBG
SBGC
( : ) x
Sch
SCS
R Radius SDG
RA Rubble Arch SDGC
RAC Rubble Arch Culvert
rad radians SDGCK
RAP Reclaimed Asphalt Pavement
RAS Reclaimed Asphalt Shingles SDI
RC Reverse Crown SDT
RCC Roller Compacted Concrete Sdwk
RCP Reinforced Concrete Pipe Sect
RCPC Reinforced Concrete Pipe Culvert SF
Rd Road SH
Rdwy Roadway Shidr
RE Resident Engineer SHPO
or Railroad Easement SHRP
Ref Reference Sht
Reinf Reinforcing SIGN
Rem Remove or Removal SIGNB
Repl Replace SIGNC
Req Required SIGND
Rev Revised, Revision Sim
RG Riveted Plate Girder SIP
RGC Riveted Plate Girder Continuous SJI
RL Reinforcement Length SLT
RME Region Materials Engineer SMA
ROW Right-of-Way SN
rpm Revolutions Per Minute Spa
RSC Rigid Steel Conduit Specs
RSS Reinforced Soil Slope SpG
Rt Right Spl
RTD Region Transportation Director SqIn
or Regional Transportation District Sq Mi
RWIS Road Weather Information System Sq
SRW
SSE
SSM
SSMC
SSPC
SSS
SSsC
ST

Steel Arch

Steel Arch Culvert

Sanitary

Southbound

Small Business Administration
Steel Box Girder

Steel Box Girder Continuous
Spiral to Curve

Schedule

Spiral Curve Spiral

Steel Deck Girder

Steel Deck Girder with

Floor Beam System

Steel Deck Girder Continuous
& Composite

Steel Decks Institute

Steel Deck Truss

Sidewalk

Section

Square Feet

State Highway

Shoulder

State Historic Preservation Office
Strategic Highway Research Program
Sheet

Overhead Sign

Overhead Sign-Butterfly
Overhead Sign-Cantilever
Overhead Sign + Cantilever
Similar

Stay in Place

Steel Joists Institute

Steel Low Truss

Stone Matrix Asphalt
Structural Number

Spaces or Spaced
Specifications

Specific Gravity

Splice

Square Inches

Square Miles

Square

Segmental Retaining Walls
Steel Stringer-Earth Filled
Steel Stringer-Metal Plank Deck

Steel Stringer-Metal Plank Deck Continuous

Society for Protective Coatings
Steel Stringer-Timber Deck

Steel Stringer-Timber Deck Continuous

Spiral to Tangent

St
Sta
Std
STG
Str
STT
SUSP
SY
Sym

Straight or Street
Station

Standard

Steel Thru Girder
Structure, Structural
Steel Thru Truss
Suspension Bridge
Square Yards
Symmetrical

T )

T&B
T&E

TAS
TBC
TC
TCD
TCP
TD
TDH
Temp
Thd
THHN

THWN

TIG
TLA
TLS
TLT
™
TMP
Tot
TPI
TS

TSLAB
TTC
TTD
TT™
TTS

TUNC
TUNR

Typ

Top and Bottom

Threatened & Endangered Species

Tons

Threaded Anchor Stud

Timber Box Culvert

Tangent to Curve

Traffic Control Devices

Traffic Control Plan

Timber Stringer (Untreated) Concrete Deck
Total Dynamic Head

Temporary or Temperature

Thread

Thermoplastic High Heat-resistant Nylon coated
(Insulation designation for wire)
Thermoplastic High Water-resistant Nylon coated
(Insulation designation for wire)
Tungsten Inert Gas (Welding)

Timber Laminated Arch (Gluelam)
Timber Laminated Stringer (Gluelam)
Timber Low Truss

Timber Stringer (Untreated) Metal Deck
Transportation Management Plan

Total

Threads per Inch

Tangent to Spiral, Timber Stringer
(Untreated) Timber Deck

Timber Slab

Timber Culvert

Timber Stringer-Concrete Deck

Timber Stringer- Metal Deck

Timber Stringer- Timber Deck

Timber Thru Truss

Tunnel-Concrete Lined

Tunnel-Thru Rock-No Lining

Typical
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uG
UNC
UNCC
UNF
UNO
UPRR
UPS
USACE
USCS
USDA
usDOT
USFWS
USGS
Util
uv

Underground

Uniform National Coarse (screw thread)
Utility Notification Center of Colorado
Uniform National Fine (screw thread)
Unless Noted Otherwise

Union Pacific Railroad

Uninterruptible Power Supply

United States Army Corp of Engineers
Unified Soil Classification System

United States Department of Agriculture
United States Department of Transportation
United States Fish and Wildlife Service
US Geological Survey

Utility or Utilities

Ultraviolet

vC
VCP
Veh
Vert
VFA
VMA
VMS
Vol
VPC
VPI
VPT

Vertical Curve

Vitrified Clay Pipe

Vehicle

Vertical

Voids Filled With Asphalt
Voids in the Mineral Aggregate
Variable Message Sign
Volume

Vertical Point of Curvature
Vertical Point of Intersection
Vertical Point of Tangency

W/C Water-Cement Ratio

WALL Retaining Wall

WB Westbound

WBS Work Breakdown Structure

WF Wide Flange (Steel section)

WG Welded Girder

WGC Welded Girder Continuous

WGCK Welded Girder Continuous & Composite

WGCKP Welded Girder Continuous, Composite Prestressed

WGK Welded Girder Composite

WGKP Welded Girder Composite Prestressed

WIMS Weigh-In-Motion Station

WP Work Point

WQCD Water Quality Control Division
(Colorado Department of Public Health
and Environment)

WRI Wire Reinforcement Institute

WS Water Surface

WSN Weighted Structural Number

Wt Weight

WWF Welded Wire Fabric, typically referred to
very light gauge wire for crack control

WWR Welded Wire Reinforcement

C Y )

Yd Yard

SYMBOLS

Yé#;thEBAR BENDING SHAPE
#5 REBAR BENDING SHAPE
#6 REBAR BENDING SHAPE
at
and
Diameter
Degrees, Minutes, Seconds
Feet, inches
Number or Pound
Epoxy Coated Rebar
Non-Epoxy Coated Rebar

Girder Label

Fahrenheit
Celsius
Approximate

Interstate Highway

US Highway

State Highway

SLOPES, FLARES, AND TAPERS:

1.

Side slopes:
X:Y - Horizontal:Vertical

Flares and tapers:
X:Y - Longitudinal:Lateral
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10:1 /,r/

7

\\

N\

\

10:1 OR FLATTER
EDGE OF TRAVELED WAY

% .

8- 50R

Median Width Greater Than 50 Ft.

Typical Plans for
Emergency Median Cross Over

Location of radius points may be adjusted for best fit

—

4011 OR FLATTER
N

Typical Section for Median Cross Over

"720 FT. MIN.

0:10R FLATTER

1L

Typical Plans for
Side Approach Road

16 FT. MIN
':2 MIN.

% Cut Section

_BSIOPE M%
ey Thyy
27

1 Fill Section

Typical Section for Approach (Access) Road

2% SLOPE ‘
\

Superelevated Cut Section

MAIN
ROADWAY
10
ROUNDING
5 ! 5
% SLOPE SHOULDER
g " EDGE
15 ol3 15
30' VERTICAL
=T CURVE 10
ROUNDING

Note: Road approaches which require HMA (asphalt) pavement shall be placed at the following
distances back from the roadway edge of pavement:

— RS

Any required pipe or inlet for median drainage shall

have a traversable design as specified on the plans.

1.
2.

Residential or agricultural field entrances - Pave 4 feet back.

Three or more residences or commercial property - Pave 20 feet back or to ROW line,
whichever is less.

. Public street - Pave 50 feet back or to ROW line, whichever is less.

If existing access is paved, then feather new asphalt overlay a minimum of 2 feet back
or as directed by the Project Engineer.

Superelevated Fill Section

CROWN SLOPE EXTENDED

, MAIN
40’ VERTICAL ROADWAY
USE 6:1 OR FLATTER SIDE SLOPE I CURVE
I — EDGE OF SHOULDER \ IN THE APPROACH RADII AREA. EXISTING GROUND 0
e 20—l ~ THE SIDE SLOPES IN THE MAIN i
- 30 A ROADWAY AND THE APPROACH _ SHggé[E’ER 2% SLOPE
< _ { ROADWAY, IF STEEPER THAN 6:1, \ — .
; SHALL BE SMOOTHLY TRANSITIONED 1 —L
MEDIAN 10:1 CROSS | R W=MEDIAN INTO THE 6:1 AREA. 2% SLOPE | T 1 =
OR FLATTER OVER WIDTH \ ! e 20 —f=—10
— ‘ \ SHOULDER “\ ‘ e— 40’ VERTICAL
N i CURVE
\ —= . . .
- . EDGE OF TRAVELED WAY ) \ - EDGE OF 15 Cut Section 15 Fill Section
/ TRAVELED WAY
Standard Crowned Section
Median Width Less Than 50 Ft. \/ K\ ‘ SHOULDER
\6. Cd
oA 25 FT. MINIMUM RADII SHALL BE USED
— 6:1 ON FIELD AND RESIDENTIAL DRIVES.
\ N A \/IDTH TO BE SHOWN ON PLANS 10 N
EDGE OF TRAVELED WAY ROUNDING  poapway
-—
Q 30' VERTICAL
i . .
N  CROSS Side drains shall be located beyond the clear zone, or when within the EXISTING GROUND CURVE | . 40" VERTICAL
MEDIAN | N \ - ’[/ clear zone, they shall be installed with end sections conforming to a l 5 15l ‘ CURVE
- R\- l OVER e | 6H:1V slope. Fifty foot radii shall be used on intersecting roads, except o o SHOULDER W —e0
| | for field and residential drives or unless otherwise specified on plans. \ o
' 50R \/ ' Radii may be varied to suit field conditions. * \\"F____ .—_ﬂ—""_/’
EDGE OF SHOULDER _\ 2 l = *
|

EXISTING GROUND

Vertical Alignhment Side Approach Roads

Intersecting Main Roadway

* Tangent slope not steeper than 8% beyond the vertical curve. The slope
may be steeper, if required, to meet existing approach slope. However,
approach road slope should not be steeper than existing slope.
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— A — B —

General Notes

\/ \/ \/ 1. All ditches shall be constructed to the lines and grades as shown on the plans,
/— % using the ditch section as shown on the plans, or as specified by the Engineer.
)’\ ’\_J 2. Concrete lining will be paid for as Concrete Slope and Ditch Paving.

3. Provide a cutoff wall and riprap at the end of concrete-lined ditch.

)«: \—— (\T
— ~— .
4" MIN. V\/‘ e /‘ V }/‘ b
Flow W CUTOFF WALL
——
/(/ >l\_§ >’\J(/ >’\<<>(
TRANSVERSE JOINTS SPACED \/ > —/
le——— EVERY 10 FT.(TYP.) OR AS
SHOWN ON THE PLANS d
——» A . . —————» B ———»C
Ditch Plan View
R =9"(W = 24"
" TOP OF DIKE
R=9"(W <24 § 18" (W > 24"
TOP OF DIKE , 1.25 .
18" (W > 24 KR . - 74
= R 1 i S
U G XKL 1 ot | X
NN ¢ O > L
LR N SRR NN -
AN /\\/\\/’ //\/ N 5.0 \5. — D/,/'. > .
P S S ROREOROCERER0S
R A SPECIFIED® R S I S 2:1 SLOPE MAXIMUM 2:1 SLOPE MAXIMUM
WEEPHOLES WILL BE REQUIRED B .
EVERY 10 FT.OR AS ! ‘ Sectlf)n C-C.
SHOWN ON THE PLANS W Riprap-Lined Ditch
RIPRAP GRADATION SHALL BE AS SPECIFIED IN THE CONTRACT.
Section A-A
Concrete-Lined Ditch .
Section B-B
* . ff EXCAVATE DITCH SECTION AFTER ENTIRE EMBANKMENT
R e W18 Cutoff Wall HAS BEEN PLACED AND COMPACTED TO PROPER DENSITY.
< EXCAVATION WILL BE PAID FOR AS STRUCTURE EXCAVATION.
D CU. YDS. PER 100 LIN. FT.
USE EXCAVATED MATERIAL TO X X
W_(NCHES) CONSTRUCT DIKE ON LOWER SIDE ) ” : ; )
(INCHES) 12 18 24 36 48 ORIGINAL GROUND LINE OF DITCH WHERE NECESSARY 2:1 SLOPE OR FLATTER / / / / i / / 17 t 2:1 SLOPE OR FLATTER
18 63% | 7% 9% 10.8 12.0 : /////////////%V b
2 99 | 105 e | 18 | 140 2:1 SLOPE OR FLATTER Ny |
30 123 12.9 135 14.8 16.0 W
36 14.3 14.9 15.5 16.7 18.0 ORIGINAL GROUND LINE
48 19.4 20.7 21.9 . . . k N
W Typical Sections For Ditches Embankment Sections
Concrete-Lined Ditch Note: See Structure Notes on the plans for dimensions W, D, and SL.
o . Dimension X = W/2 with minimum of 2 feet unless otherwise
uantities m shown on the plans, W =1 foot, SL = 2H:1V or flatter.
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Superelevation Notes

1. This standard plan shows the required rates of superelevation for the
various radius lengths at different design speeds for the maximum
superelevation rate of 8%. Alternative maximum rate of superelevation
shall be used for crowned highways when specified on the plans.

2. Values are for design elements related to design speed and horizontal
curvature for 2-lane and 4-lane highways.

3. Number of lanes rotated:
A. One lane rotated is typical for a two-lane highway.
B. Two lanes rotated are typical for a four-lane highway.

€max = 8%  TABLE CONTINUES ON SHEET 2. 4. Spirals are recommended below the heavy line in the tables. Spirals are
permissible but not recommended above the heavy line. Spiral lengths may
be rounded to multiples of 50 feet for calculation convenience.
Va=15 mph Va=20 mph Vd=25 mph Vd=30 mph Vd=35 mph V4 =40 mph Vd =45 mph V4=50 mph
L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L (FT.)

e R 1 2 R 1 2 R 1 2 R 1 2 R 1 2 R 1 2 R 1 2 R 1 2 e

(%) (FT.) | LN|LNS (FT.) | LN]|LNS (FT.) | LN[LNS (FT.) | LNJ|LNS (FT.) | LNJ|LNS (FT.) | LNJ|LNS (FT.) | LN|LNS (FT.) | LN|LNS| (%)

2.0 676-<932 | 31| 46 | 1190-<1640( 32 49 | 1720-<2370| 34 51 [ 2370-<3240( 36 55 [ 3120-<4260( 39 58 [ 3970-<5410| 41 62 | 4930-<6710| 44 67 | 5990-<8150| 48 72 | 2.0

2.2 605-<676 | 34 | 51 [1070-<1190| 36 54 | 1550-<1720| 38 57 | 2130-<2370[ 40 60 | 2800-<3120| 43 64 | 3570-<3970| 46 68 | 4440-<4930| 49 73 | 5400-<5990| 53 79 | 2.2

2.4 546-<605 [ 37 | 55 | 959-<1070 | 39 58 [ 1400-<1550( 41 62 | 1930-<2130| 44 65 | 2540-<2800| 46 70 | 3240-<3570{ 50 74 | 4030-<4440| 53 80 | 4910-<5400| 58 86 | 2.4 @ = SUPERELEVATION RATE

2.6 496-<546 | 40 [ 60 872-<959 | 42 63 | 1280-<1400| 45 67 | 1760-<1930| 47 71 | 2320-<2540{ 50 75 [ 2960-<3240( 54 81 | 3690-<4030| 58 87 | 4490-<4910| 62 94 | 2.6

2.8 | 453-<496 | 43 | 65 | 796-<872 | 45 | 68 | 1170-<1280] 48 | 72 | 1610-<1760] 51 | 76 | 2130-<2320] 54 | 81 | 2720-<2960] 58 | 87 | 3390-<3690] 62 | 93 | 4130-<4490] 67 | 101 2.8 R - RADIUS OF CURVE

3.0 | 415-<453 | 46 | 69 | 730-<796 | 49 | 73 | 1070-<1170] 51| 77 | 1480-<1610| 55 | 82 | 1960-<2130| 58 | 87 | 2510-<2720] 62 | 93 | 3130-<3390] 67 | 100 | 3820-<4130| 72 | 108 | 3.0 Vd - ASSUMED DESIGN SPEED

3.2 382-<415 [ 49| 74 672-<730 | 52 78 | 985-<1070 | 55 82 [ 1370-<1480| 58 87 | 1820-<1960| 62 93 [ 2330-<2510{ 66 99 |2900-<3130{ 71 | 107 [ 3550-<3820( 77 | 115| 3.2

3.4 352-<382 | 52| 78 620-<672 | 55 83 911-<985 [ 58 87 | 1270-<1370| 62 93 | 1690-<1820( 66 99 | 2170-<2330{ 70 [ 106 | 2700-<2900( 76 | 113 | 3300-<3550| 82 | 122 | 3.4 L - LENGTH OF SUPERELEVATION

3.6 | 324-<352 | 55 | 83 | 572-<620 | 58 | 88 | 845-<911 | 62 | 93 | 1180-<1270] 65 | 98 [ 1570-<1690[ 70 | 105 [ 2020-<2170] 74 [ 112 | 2520-<2700] 80 | 120 | 3090-<3300[ 86 | 130 [ 3.6 RUNOFF OR SPIRAL LENGTH

3.8 300-<324 | 58 | 88 530-<572 | 62 92 784-<845 | 65 98 | 1100-<1180| 69 | 104 | 1470-<1570( 74 [ 110 | 1890-<2020| 79 | 118 | 2360-<2520| 84 | 127 [ 2890-<3090| 91 | 137 | 3.8 LN - TRAVEL LANE

4.0 277-<300 | 62 [ 92 490-<530 | 65 97 729-<784 | 69 | 103 [ 1030-<1100{ 73 | 109 [ 1370-<1470| 77 | 116 | 1770-<1890| 83 | 124 | 2220-<2360| 89 [ 133 | 2720-<2890| 96 | 144 [ 4.0

4.2 255-<277 | 65 | 97 453-<490 | 68 | 102 | 678-<729 [ 72 | 108 | 955-<1030| 76 | 115 | 1280-<1370| 81 [ 122 | 1660-<1770( 87 | 130 | 2080-<2220| 93 | 140 [ 2560-<2720]| 101 | 151 | 4.2

4.4 235-<255 | 68 | 102 418-<453 | 71 | 107 | 630-<678 [ 75 | 113 | 893-<955 | 80 | 120 | 1200-<1280| 85 [ 128 | 1560-<1660[ 91 | 137 | 1960-<2080| 98 | 147 [ 2410-<2560| 106 | 158 | 4.4

4.6 215-<235 | 71 | 106 384-<418 [ 75 | 112 | 585-<630 | 79 | 118 | 834-<893 | 84 | 125 | 1130-<1200( 89 [ 134 | 1470-<1560| 95 | 143 | 1850-<1960) 102 | 153 [ 2280-<2410| 110 | 166 | 4.6

4.8 193-<215 [ 74 | 111 349-<384 | 78 | 117 | 542-<585 | 82 | 123 | 779-<834 | 87 | 131 | 1060-<1130[ 93 [ 139 | 1390-<1470| 99 | 149 | 1750-<1850)| 107 | 160 [ 2160-<2280| 115 | 173 | 4.8

5.0 172-<193 | 77 | 115 314-<349 | 81 | 122 [ 499-<542 | 86 | 129 | 727-<779 | 91 | 136 | 991-<1060 [ 97 | 145 | 1310-<1390| 103 | 155 | 1650-<1750| 111 | 167 [ 2040-<2160| 120 | 180 | 5.0

5.2 154-<172 | 80 | 120 284-<314 | 84 | 126 | 457-<499 | 89 | 134 | 676-<727 | 95 | 142 929-<991 [ 101 | 151 | 1230-<1310/ 108 | 161 | 1560-<1650| 116 | 173 [ 1930-<2040| 125 | 187 | 5.2

5.4 139-<154 | 83 | 125 258-<284 | 88 | 131 | 420-<457 | 93 | 139 | 627-<676 | 98 | 147 | 870-<929 [105| 157 | 1160-<1230| 112 | 168 | 1480-<1560) 120 | 180 [ 1830-<1930|130| 194 | 5.4

5.6 126-<139 | 86 | 129 236-<258 | 91 | 136 | 387-<420 | 96 | 144 | 582-<627 [ 102 | 153 | 813-<870 [108 | 163 | 1090-<1160| 116 | 174 | 1390-<1480| 124 | 187 [ 1740-<1830]|134 | 202 | 5.6

5.8 115-<126 | 89 | 134 216-<236 | 94 | 141 358-<387 | 99 | 149 [ 542-<582 | 105| 158 | 761-<813 [112| 168 | 1030-<1090( 120 | 180 | 1320-<1390| 129 | 193 | 1650-<1740|139 | 209 | 5.8

6.0 105-<115 | 92 | 138 199-<216 | 97 | 146 | 332-<358 | 103 | 154 | 506-<542 [ 109 | 164 713-<761 [ 116 [ 174 | 965-<1030 | 124 | 186 | 1250-<1320) 133 | 200 ] 1560-<1650]| 144 | 216 | 6.0

6.2 97-<105 95 | 143 184-<199 | 101 | 151 308-<332 [106 | 159 [ 472-<506 | 113 | 169 | 669-<713 [120| 180 | 909-<965 [ 128 | 192 | 1180-<1250| 138 | 207 | 1480-<1560]| 149 | 223 | 6.2

6.4 89-<97 98 | 148 170-<184 [104 | 156 | 287-<308 [110| 165 | 442-<472 | 116 | 175 | 628-<669 |124| 186 | 857-<909 [132| 199 [ 1110-<1180| 142 | 213 | 1400-<1480)| 154 | 230 | 6.4

6.6 82-<89 102 | 152 157-<170 [107 | 161 | 267-<287 [113| 170 | 413-<442 | 120 | 180 | 590-<628 | 128 | 192 [ 808-<857 [137| 205 [ 1050-<1110| 147 | 220 | 1330-<1400)| 158 | 238 | 6.6

6.8 76-<82 105 | 157 146-<157 [110 | 165 [ 248-<267 |117 | 175 | 386-<413 [124| 185 | 553-<590 [132 | 197 | 761-<808 | 141 | 211 | 990-<1050 | 151 | 227 ] 1260-<1330]| 163 | 245 | 6.8

7.0 70-<76 108 | 162 135-<146 [114 | 170 | 231-<248 [120| 180 | 360-<386 | 127 | 191 518-<553 | 135| 203 | 716-<761 [145[ 217 | 933-<990 [156 | 233 | 1190-<1260| 168 | 252 | 7.0

7.2 64-<70 111] 166 125-<135 (117 | 175 214-<231 | 123 | 185 | 336-<360 | 131]| 196 | 485-<518 | 139 | 209 | 672-<716 | 149 | 223 | 878-<933 [160 | 240 | 1120-<1190| 173 | 259 | 7.2

7.4 59-<64 114 | 171 115-<125 | 120 | 180 | 198-<214 |127 | 190 | 312-<336 [135| 202 | 451-<485 | 143 | 215 | 628-<672 | 153 | 230 | 822-<878 |164 | 247 | 1060-<1120( 178 [ 266 | 7.4

7.6 54-<59 117 | 175 105-<115 (123 | 185 | 182-<198 | 130 195 | 287-<312 [138| 207 | 417-<451 [147 | 221 | 583-<628 | 157 | 236 | 765-<822 | 169 | 253 | 980-<1060 | 182 | 274 | 7.6

7.8 48-<54 120 | 180 94-<105 [126 | 190 | 164-<182 [134| 201 [ 261-<287 | 142 | 213 | 380-<417 [ 151 226 | 533-<583 [161| 242 | 701-<765 | 173 | 260 ] 901-<980 |187 | 281 | 7.8

8.0 38-<48 123 ] 185 76-<94 | 130 | 195 | 134-<164 |137| 206 | 214-<261 [145| 218 | 314-<380 | 155| 232 | 444-<533 | 166 | 248 587-<701 | 178 | 267 | 758-<901 | 192 | 288 | 8.0
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B.T. E.T. OUIFT_ SO2YFT | ﬂ%ﬂ, | ¢
NC /T L0.0/FT RC /f/
SHOULDER TRAVELLANE =~ ————st=——— TRAVEL LANE SHOULDER ——I
VC - Toobtain smooth profiles on pavement * Runout length should usually be .02 L/ e.
edges, vertical curves may be inserted at When conditions are such that this length € = Maximum rate of superelevation in feet _---¢
the angular break points. Unless restraining is not suitable, the designer shall choose (per foot of width) for the given radius
conditions exist, the length of vertical another length to suit conditions. of curve and design speed.
curve selected, in feet, should be at
least numerically equal to the O = PIVOT . .
design speed, and no more than .04 L/e- @ = WHEN CURVE IS NOT SPIRALED. Superelevatlon !Jlagrams ROFLE GUGE
for Crowned Highways e - 10 OF FINISHED s
PAVEMENT
€ max = 8%  TABLE CONTINUED FROM SHEET 1.
Va =50 mph Vad =55 mph V4 =60 mph Va=65 mph Va=70 mph Vg =75 mph Va =80 mph R - RADIUS OF CURVE BT - BEGINNING OF TRANSITION
Vd - ASSUMED DESIGN SPEED ET - ENDING OF TRANSITION
L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L - LENGTH OF SUPERELEVATION TS - TANGENT TO SPIRAL
RUNOFF OR SPIRAL LENGTH
e R 1] 2 R 1] 2 R 1] 2 R 1] 2 R 1] 2 R 1] 2 R 112 e NC - NORIL CROWN SECTION iz e
(%) (FT.) |LN|LNS| (FT.) |[LN|LNS| (FT.) |[LN|LNS| (FT.) |LN/|[LNS (FT.) LN | LNS (FT.) LN | LNS (FT.) LN [LNS | (%) RC. - REMOVE ADVERSE CROWN Pl
2.0 5990-<8150 | 48 | 72 | 7150-<9720 | 51 | 77 | 8440<11500 | 53 | 80 | 9510-<12900 | 56 | 84 | 10700<14500 | 60 | 90 | 12000<16100 | 63 | 95 | 13300-<17800 | 69 | 103 | 2.0 SUPERELEVATE AT NORMAL - POINT OF INTERSECTION
22 54005990 | 53 | 79 | 6450-<7150 | 56 | 84 7620-<8440 | 59 | 88 | 8600-<9510 [ 61 92 9660-<10700 | 66 | 99 | 10800-<12000 | 69 | 104 | 12000-<13300 | 75 | 113 | 22 CROWN SLOPE PT - POINT OF TANGENT
2.4 | 49105400 | 58 | 8 | 5870<6450 | 61 | 92 | 6930<7620 | 64 | % 7830-8600 | 67 | 100 8810-<9660 70 | 108 | 9850-<10800 | 76 | 114 | 11000-<12000 | 82 | 123 | 2.4 VC - VERTICAL CURVE CS - CURVE TO SPIRAL
2.6 | 4490-<4910 | 62 | 94 | 53705870 | 66 | 100 | 6350-<6930 | 69 | 104 | 7180-<7830 | 73 | 109 8090-<8810 78 | 117 9050-<9850 82 | 123 | 10100-<11000 | 89 | 134 | 2.6 SC - SPIRALTO CURVE
2.8 4130-<4490 | 67 | 101 | 4950-5370 | 71 | 107 | 5850-<6350 | 75 | 112 | 6630-<7180 | 78 | 117 7470-<8090 84 | 126 8370-<9050 88 | 133 | 9340<10100 | 96 | 144 | 2.8 LN - TRAVEL LANE
3.0 3820-<4130 | 72 | 108 | 4580-<4950 | 77 | 115 | 5420-<5850 | 80 | 120 | 6140-<6630 | 84 | 126 6930-<7470 90 | 135 7780-<8370 % | 14 8700-9340 | 103 | 154 | 3.0
3.2 3550-<3820 | 77 | 115 | 4250-<4580 | 82 | 123 | 5040-<5420 | 85 | 128 | 5720<6140 | 89 | 134 6460-<6930 % | 144 7260-<7780 | 101 | 152 8130-<8700 | 110 | 165 | 32
3.4 3300-<3550 | 82 | 122 | 3970-<4250 | 87 | 130 | 4700-<5040 | 91 | 136 | 3505720 | 95 | 142 6050-<6460 | 102 | 153 6800-<7260 | 107 | 161 76208130 | 117 | 175 | 3.4
3.6 3090-<3300 | 86 | 130 | 3710-<3970 | 92 | 138 | 4400-<4700 | 96 | 144 | 5010-<5350 | 100 | 151 5680-<6050 | 108 | 162 6400-<6800 | 114 | 171 7180-<7620 | 123 | 185 | 3.6
3.8 | 2890-3090 | 91 | 137 | 3480-3710 | 97 | 146 | 4140-<4400 | 101 | 152 | 4710-<5010 | 106 | 159 5350-<5680 | 114 | 171 6030-<6400 | 120 | 180 6780-<7180 | 130 | 195 | 3.8 Superelevation Notes
40 | 2720<2890 | 96 | 144 | 3270-<3480 | 102 | 153 | 3890-<4140 | 107 | 160 | 4450-<4710 | 112 | 167 5050-<5350 | 120 | 180 5710-<6030 | 126 | 189 6420<6780 | 137 | 206 | 4.0
4.2 2560-<2720 | 101 | 151 3080-<3270 | 107 [ 161 3670-<3890 | 112 [ 168 4200-<4450 | 117 | 176 4780-<5050 126 | 189 5410-<5710 133 | 199 6090-<6420 144 | 216 4.2 1. This standard plan shows the required rates of superelevation for the various
4.4 2410-<2560 106 158 2910-<3080 112 169 3470-<3670 117 176 3980-<4200 123 184 4540-<4780 132 198 5140-<5410 139 208 5800-<6090 151 226 4.4 radius lengths at different design speeds for the maximum superelevation rate
4.6 2280-<2410 | 110 | 166 2750-<2910 [ 117 | 176 3290-<3470 | 123 | 184 3770-<3980 | 128 | 193 4310-<4540 138 | 207 4890-<5140 145 | 218 5530-<5800 158 | 237 4.6 of 8%. Alternative maximum rate of superelevation shall be used for crowned
48 | 2160-<2280 | 115 | 173 | 2610<2750 | 123 | 184 | 3120-<3290 | 128 | 192 | 3590-<3770 | 134 | 201 4100-<4310 | 144 | 216 | 4670-<4890 | 152 | 227 5280-<5530 | 165 | 247 | 4.8 highways when specified on the plans.
5.0 | 2040-2160 | 120 | 180 | 2470-<2610 | 128 | 191 | 2960-<3120 | 133 | 200 | 3410-<3590 | 140 | 209 3910-<4100 | 150 | 225 | 4460-<4670 | 158 | 237 5050-<5280 | 171 | 257 | 5.0
5.2 1930-2040 | 125 | 187 | 2350-2470 [ 133 | 199 | 28202960 | 139 | 208 | 3250-3410 | 145 | 218 3740-3910 | 156 | 234 4260-<4460 | 164 | 246 4840-5050 | 178 | 267 | 5.2 2. Values are for design elements related to design speed and horizontal
54 | 1830-<1930 | 130 | 194 | 2230-<2350 | 138 | 207 | 2680-<2820 | 144 | 216 | 3110-<3250 | 151 | 226 3570-<3740 | 162 | 243 | 4090-<4260 | 171 | 256 | 4640-<4840 | 185 | 278 | 54 curvature for 2-lane and 4-lane highways.
5.6 | 1740<1830 | 134 | 200 | 21202230 | 143 | 214 | 2550-<2680 | 149 | 224 [ 2970-3110 | 156 | 234 3420-3570 | 168 | 252 3920-<4090 | 177 | 265 | 4460-<4640 | 192 | 288 | 5.6
5.8 | 1650<1740 | 139 | 209 | 2010-<2120 | 148 | 222 | 2430-<2550 | 155 | 232 | 2840-<2970 | 162 | 243 3280-<3420 | 174 | 261 3760-<3920 | 183 | 275 | 4290-<4460 | 199 | 298 | 5.8 3. Number of lanes rotated: )
60 | 1560<1650 | 144 | 216 | 19202010 | 153 | 230 | 23202430 | 160 | 240 | 2710-2840 | 167 | 251 | 31503280 | 180 | 270 | 3620-<3760 | 189 | 284 | 4140-<4290 | 206 | 309 | 6.0 é' %’Jg llgggsr?gf;teg dIZrtgpt]yC;lc;cl)rfgrt;v?c;ﬁg ;‘;gm'g“may
6.2 1480-<1560 | 149 | 223 | 1820-<1920 | 158 | 237 | 22102320 | 165 | 248 | 2600-<2710 | 173 | 260 3020-<3150 | 186 | 279 3480-3620 | 19 | 294 3990-<4140 | 213 | 319 | 6.2 : :
6.4 1400-<1480 | 154 | 230 | 1730-<1820 | 163 | 245 | 2110-<2210 | 171 | 256 | 2490-<2600 | 179 | 268 2910-3020 | 192 | 288 3360-<3480 | 202 | 303 3850-<3990 | 219 | 329 | 6.4 4. Spirals are recommended below the heavy line in the tables. Spirals are
6.6 1330-<1400 | 158 | 238 | 1650-<1730 | 169 | 253 | 2010-<2110 | 176 | 264 | 2380-<2490 | 184 | 276 2790-2910 | 198 | 297 3240-<3360 | 208 | 313 3720-<3850 | 226 | 339 | 6.6 permissible but not recommended above the heavy line. Spiral lengths may be
6.8 1260-<1330 | 163 | 245 | 1560-<1650 | 174 | 260 | 1910-<2010 | 181 | 272 | 2280-<2380 | 190 | 285 2690-2790 | 204 | 306 31203240 | 215 | 312 3600-<3720 | 233 | 350 | 6.8 rounded to multiples of 50 feet for calculation convenience.
7.0 | 1190<1260 | 168 | 250 | 1480-<1560 | 179 | 268 | 1820<1910 | 187 | 280 | 2180-<2280 | 195 | 293 2580-2690 | 210 | 315 3010-<3120 | 221 | 332 3480-<3600 | 240 | 360 | 7.0
72 1120<1190 | 173 | 259 | 1400-<1480 | 184 | 276 | 1720<1820 | 192 | 288 | 2070-2180 | 201 | 301 24702580 | 216 | 324 2900-<3010 | 227 | 341 3370-3480 | 247 | 370 | 7.2
7.4 | 1060-<1120 | 178 | 266 | 1320-<1400 | 189 | 283 | 1630-<1720 | 197 | 296 | 1970-<2070 | 207 | 310 2350-2470 | 222 | 333 27802900 | 234 | 351 350-<3370 | 254 | 381 | 714
7.6 980-<1060 | 182 | 274 | 1230<1320 | 194 | 291 | 1530-<1630 | 203 | 304 | 1850-<1970 | 212 | 318 230-2350 | 228 | 342 2650-2780 | 240 | 360 31203250 | 261 | 391 | 7.6
7.8 901-<980 | 187 | 281 | 1140-<1230 | 199 | 299 | 1410-<1530 | 208 | 312 | 1720<1850 | 218 | 327 2090-2230 | 234 | 351 2500-<2650 | 246 | 369 2970-<3120 | 267 | 401 | 7.8
8.0 758-901 | 192 | 288 | 960-<1140 | 204 | 306 | 1200-<1410 | 213 | 320 | 1480-<1720 | 223 | 335 1810-<2090 | 240 | 360 2210-<2500 | 253 | 379 2670-<2970 | 274 | 411 | 8.0
Computer File Information Sheet Revisions Colorado Department of Transportation Superelevation Standard Plan No.
Issuance Date: 07/01/26 Date: Comments . . . . o
Designer Initials: JBK (@) ConStrucélon Englneerlng Crowned and Divided M-203-11
— - ervices .
Il:ast Mod1.f1cat10rf Date: 07/01/2026 (D) 2879 West Howard Place nghways Standard Sheet No. 2 Of 3
ast Modified By: DLK (D)
CAD Ver.: MicroStation V10 Scale: Not to Scale Units: English | O Denver, CO 80204 p |  Issued by Construction Engineering Services: July 01, 2026 Project Sheet Number:




<« Previous M Standard - M-203-2 Ditch Types Table of Contents

Next M Standard - M-203-12 Superelevation Streets b

SHOULDER

SHOULDER ——]
__-€

SHOULDER ‘ TRAVEL LANES i

TRAVEL LANES !
TOP OF FINISHED PAVEMENT

SHOULDER ——|
___-¢€

| SHOULDER
Diagrammatic Profile for Superelevation of Inside Lanes

NC /,At-—**"/ N\ PROFILE GRADE AND PIVOT POINT o _o-=--=z=% 7_4__:#--—f—7_—»§oco-/n
/ - TOP OF FINISHED PAVEMENT iy - .
-7 e -~ PROFILE GRADE AND PIVOT POINT NC
€ . V'S VPI
f—60% oF TRANS]TIUN4—'-—4O°/. OF TRANSITION .,
40% OF
TS. ! ®PC., SC. ET. |-— 60% OF TRANSITION i TRANSITION |s.c.or Cs.
OR
R 'BT. R R VC TS ePC
. oPT. ‘ gRT | ! OUTSIDE
\ ‘ ‘ ' o ‘ SHOULDER
INSIDE SHOULDER~, | v W/ | \[NSIDE SHOULDER vC | |
\ - INSIDE SHOULDER [ ! }
[ ‘ ‘ [
(\/ ‘ S— < | | \proFILe GRaoE . ‘ |
PROFILE GRADE w \ ' E—
OUTSIDE SHOULDER ~ | ) | J : | : PROFILE GRADE — | ‘ \J\:‘_\A LPRDF‘[LE GRADE
|
ry 2% | | | * |
2 et \ \ \ ‘ RUNOUT ‘ \ U nsioe
~— .02 L/e—n ‘ | OUTSIDE SHOULDER— 02l 02 Lk . VC | SHOULDER
vl: 27 Rl 0% 0% o 2k VPl /é)/
| QUTSIDE NC RC

Superelevation Diagrams for Divided Highways Shoulder Pivot

Diagrammatic Profile for Superelevation of Outside Lanes

VC - To obtain smooth profiles on pavement
edges, vertical curves may be inserted
at the angular break points. Unless
restraining conditions exist, the length of
vertical curve selected, in feet, should
be at least numerically equal to
the design speed, and no more than .04 L/e.
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VC - To obtain smooth profiles on pavement
edges, vertical curves may be inserted at
the angular break points. Unless restraining
conditions exist, the length of vertical
curve selected, in feet, should be at
least numerically equal to the
design speed, and no more than .04 L/e.
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O = PNVOT

@ = WHEN CURVE IS NOT SPIRALLED.

© = MAXIMUM RATE OF SUPERELEVATION IN FEET
(PER FOOT OF WIDTH) FOR THE GIVEN RADIUS
OF CURVE AND DESIGN SPEED.

# Runout length should usually be .02L/e.
When conditions are such that this length
is not suitable, the designer shall choose

- ._# _________________ RC another length to suit conditions.
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Superelevation Diagrams
emax = 4%
If the calculated radius falls between two radii, go to the next lowest radius value.
Vd=15 mph Vd=20 mph Vd=25 mph Vd =30 mph Vd =35 mph Vd =40 mph Vd=45 mph Vd=50 mph Vd =55 mph Vd=60 mph
L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L (FT.)
e R 1 2 R 1 2 R 1 2 R 1 2 R 1 2 R 1 2 R 1 2 R 1 2 R 1 2 R 1 2 e
%) | (FT.) |LN|LNS| (FT.) |LN|LNS| (FT.) |LN|LNS| (FT.) |LN|LNS| (FT.) |LN|LNS| (FT.) |LN|LNS| (FT.) |LN|LNS| (FT.) |LN|LNS| (FT.) |LN|LNS| (FT.) |LN|LNS| (%)

2.0 506-<796 3 46 902-<1410 32 49 1340-<2050 34 51 1880-<2830 36 55 2490-<3730 39 58 3220-<4770 41 62 4040-<5930 44 67 4940-<7220 48

72 5950-<8650 51 77 7080-<10300 53 80 2.0

2.2 399-<506 34 51 723-<902 36 54 1110-<1340 38 57 1580-<1880 40 60 2120-<2490 43 64 2760-<3220 46 68 3480-<4040 49 73 4280-<4940 53

79 5180-<5950 5 84 6190-<7080 5 88 2.2

2.4 271-<399 37 55 513-<723 39 58 838-<1110 41 62 1270-<1580 44 65 1760-<2120 46 70 2340-<2760 50 74 2980-<3480 53 80 3690-<4280 58

86 4500-<5180 61 92 5410-<6190 64 96 2.4

2.6 201-<271 40 60 388-<513 42 63 650-<838 45 67 1000-<1270 47 Al 1420-<1760 50 75 1930-<2340 54 81 2490-<2980 58 87 3130-<3690 62

94 3870-<4500 66 100

2.8 157-<201 43 65 308-<388 45 68 524-<650 48 72 817-<1000 51 76 1170-<1420 54 81 1620-<1930 58 87 2100-<2490 62 93 2660-<3130 67

101 3310-<3870 Al 107 4060-<4700 75 12 2.8

3.0 127-<157 46 69 251-<308 49 73 433-<524 51 77 681-<817 55 82 982-<1170 58 87 1370-<1620 62 93 1800-<2100 67 100 2290-<2660 72

108 2860-<3310 77 115 3530-<4060 80 120 3.0

3.2 105-<127 49 74 209-<251 52 78 363-<433 55 82 576-<681 58 87 835-<982 62 93 1180-<1370 66 99 1550-<1800 7 107 1980-<2290 77

115 2490-<2860 82 123 3090-<3530 85 128 3.2

34 88-<105 52 78 175-<209 55 83 307-<363 58 87 490-<576 62 93 714-<835 66 99 1010-<1180 70 106 1340-<1550 76 113 1720-<1980 82

122 2170-<2490 87 130 2700-<3090 91 136 3.4

3.6 73-<88 55 83 147-<175 58 88 259-<307 62 93 416-<490 65 98 610-<714 70 105 865-<1010 74 12 1150-<1340 80 120 1480-<1720 86

130 1880-<2170 92 138 2350-<2700 9% 144 3.6

3.8 61-<73 58 88 122-<147 62 92 215-<259 65 98 348-<416 69 104 512-<610 74 110 730-<865 79 18 970-<1150 84 127 1260-<1480 91

137 1600-<1880 97 146 2010-<2350 101 152 3.8

4.0 42-<61 62 92 86-<122 65 97 154-<215 69 103 250-<348 73 109 371-<512 7 116 533-<730 83 124 711-<970 89 133 926-<1260 9

144 1190-<1600 [ 102 153 1500-<2010 107 160 4.0

4700-<5410 69 104 2.6 4.

R - RADIUS OF CURVE
Vd - ASSUMED DESIGN SPEED

L - LENGTH OF SUPERELEVATION
RUNOFF OR SPIRAL LENGTH

NC - NORMAL CROWN SECTION

RC - REMOVE ADVERSE CROWN,
SUPERELEVATE AT NORMAL
CROWN SLOPE

LN - TRAVEL LANE

VC - VERTICAL CURVE

BT - BEGINNING OF TRANSITION
ET - ENDING OF TRANSITION
TS - TANGENT TO SPIRAL

ST - SPIRAL TO TANGENT

PC - POINT OF CURVATURE
Pl - POINT OF INTERSECTION
PT - POINT OF TANGENT

CS - CURVE TO SPIRAL

SC - SPIRAL TO CURVE

Superelevation Notes

. This standard plan shows the required rates

of superelevation for the various radius lengths
at different design speeds for the maximum
superelevation rate of 4%. Alternative
maximum rate of superelevation shall be used
for streets when specified on the plans.

. Use of emax = 4% should be limited to urban

conditions.

. Values are for design elements related to

design speed and horizontal curvature for two-
lane and four-lane streets.

Where side streets or roads intersect, the rate
of superelevation may be reduced to facilitate
a smooth intersection of the profile grades.

. Number of lanes rotated:

A. One lane rotated is typical for a two-lane
highway.

B. Two lanes rotated are typical for a four-
lane highway.

. Spirals are recommended below the heavy line

in the tables. Spirals are permissible but not
recommended above the heavy lines. Spiral
lengths may be rounded to multiples of 50 feet
for calculation convenience.
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1 L ‘ ~—VC —
| * * \ ! | OUTSIDE :
‘ 60 L A% Ls? : SHOULDER | | * * o\
.C. | .
T.S. : L 214 : OR ‘ ET. | | - - ——- o L — + = /
OR 'B.T OR | I I ’
C.S OUTSIDE VC ! !
: : - I \ \
ST, | P | ~ — —VC | Ve | — - — *runour ~—— ‘
| —— —_—
PROFILE GRADE | | | .04 L/e —+! ! ! ! !
,,,,,,,,,,,,,, [ \ | - |_INSIDE | ‘
! T T SHOULDER
: ‘ \ — o *runour | L | b g !
* ‘ ‘ ‘ | o
| *Runour ‘ S BT. E.T. | R |BT.
|
| .02 L/e ' .02 L/e | oo , , STy
I | VC - To obtain smooth profiles on pavement R.- RADIUS OF CURVE
2% 2% ‘ ™% AT | edges, vertical curves may be inserted at V
NC _ RC the angular break points. ~ Unless restraining - ASSUMED DESIGN SPEED
_ﬂ_é_ /8/ conditions exist, the length of vertical L. LENGTH OF SUPERELEVATION
curve selected, in feet, should be no RUNOFF OR SPIRAL LENGTH
less than numerically equal to the
design speed, and no more than .04 L/e. NCNORMAL CROWN SECTION
RC - REMOVE ADVERSE CROWN,
O = PNOT SUPERELEVATE AT NORMAL
| | | | @ = WHEN CURVE IS NOT SPIRALLED. CROWN SLOPE
SHOULDER TRAVEL LANES MEDIAN TRAVEL LANES SHOULDER LN - TRAVEL LANE
€ = MAXIMUM RATE OF SUPERELEVATION IN FEET
(PER FOOT OF WIDTH) FOR THE GIVEN RADIUS VC - VERTICAL CURVE
e C, OF CURVE AND DESIGN SPEED. BT - BEGINNING OF TRANSITION
I * Runout length should usually be .02 L/e. ET - ENDING OF TRANSITION
e m ST T T RC When conditions are such that this length TS - TANGENT T SPIRAL
NC — S - ------—-—-----_-___-_”_”_-"__"_-"_______—J3 " 0.0/FT is not suitable, the designer shall choose ’
r\__l e s T T T T L l l NC another length to suit conditions. ST - SPIRALTO TANGENT
S PROFILE GRADE PC - POINT OF CURVATURE
AND PIVOT POINT
. . Pl - POINT OF INTERSECTION
Superelevatlon Dlagrams PT - POINT OF TANGENT
e max = 6% CS - CURVE TO SPIRAL
SC - SPIRAL TO CURVE
Vd=15 mph Vd =20 mph Vd =25 mph ¥ =30 mph Vd =35 mph Vd =40 mph Vd =45 mph Vd =50 mph Vd =55 mph Vd =60 mph Superelevation Notes
1. This standard plan shows the required rates of
L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) L (FT.) superelevation for the various radius lengths at
different design speeds for the maximum
e R 1 2 R 1 2 R 1 2 R 1 2 R 1 2 R 1 2 R 1 2 R 1 2 R 1 2 R 1 2 e superelevation rate of 6%. Maximum rate of
(%) | (FT.) |LN|LNS| (FT.) |LN|LNS| (FT.) [LN|LNS| (FT.) [LN|LNS| (FT.) |LN|LNS| (FT.) |LN|LNS| (FT.) |LN|LNS| (FT.) |[LN|LNS| (FT.) |LN|LNS| (FT.) |LN]|LNS| (%) superelevation shall be used for streets when
2.0 614-<868 | 31 46 1120-<1580 32 49 1630-<2290 34 51 2240-<3130 36 55 2950-<4100 39 58 3770-<5230 4 62 4680-<6480 | 44 67 5700-<7870 | 48 72 6820-<9410 51 77 | 8060-<11100 | 53 80 2.0 specified on the plans.
22 | 543-<614 | 34 | 51 991-<1120 36 | 54 | 1450-<1630 | 38 | 57 | 20002240 | 40 | 60 | 26302950 | 43 | 64 | 3370-<3770 | 46 | 68 | 4190-<4680 | 49 | 73 | 5100-<5700 | 53 | 79 | 6110-<6820 | 56 | 84 | 7230-<8060 | 59 | 88 2.2 ‘
24 | 482543 | 37 | 55 884-<991 39 | 58 | 1300<1450 | 41 | 62 | 1790-<2000 | 44 | 65 | 2360-<2630 | 46 | 70 | 30303370 | 50 | 74 | 3770-<4190 | 53 | 80 | 4600-<5100 | 58 | 86 | 5520-<6110 | 61 | 92 | 6540-<7230 | 64 | 96 | 2.4 2. Values are for design elements related to
2.6 | 430482 | 40 | 60 791-<884 | 42 | 63 | 1170<1300 | 45 | 67 | 1610-<1790 | 47 | 71 | 21302360 | 50 | 75 | 27403030 | 54 | 81 | 34203770 | 58 | 87 | 4170-<4600 | 62 | 94 | 5020-<5520 | 66 | 100 | 5950-<6540 | 69 | 104 | 2.6 design speed and horizontal curvature for two-
2.8 384-430 | 43 | 65 709-<791 45 | 68 1050-<1170 | 48 | 72 1460-<1610 51 76 1930-<2130 | 54 81 2490-<2740 | 58 | 87 3110-3420 | 62 | 93 3800-<4170 | 67 | 101 | 4580-<5020 | 71 | 107 | 54405950 | 75 | 112 2.8 lane and four-lane streets.
3.0 | 341-384 | 46 | 69 635-<709 9 | B 944-<1050 51 | 77 | 1320-<1460 | 55 | 8 | 1760-<1930 | 58 | 87 | 2270-2490 | 62 | 93 | 2840-3110 | 67 | 100 | 3480-<3800 | 72 | 108 | 4200-<4580 | 77 | 115 | 4990-<5440 | 80 | 120 | 3.0 3. Where sid i )
3.0 | 300341 | 49 | 7 566-<635 52 | 78 850-<944 55 | 82 | 1200-<1320 | 58 | 87 | 1600<1760 | 62 | 93 | 2080-<2270 | 66 | 99 | 2600-<2840 | 71 | 107 | 3200-<3480 | 77 | 115 | 3860-<4200 | 82 | 123 | 4600-<4990 | 85 | 128 | 3.2 " of ere Sr‘ le‘lst[ieentsnfr rga rs lj”terzeft’ft :"H?E‘?
34 | 256300 | 52 | 78 | 498<566 | 55 | 83 | 761<850 | 58 | 87 | 10801200 | 62 | 93 | 1460<1600 | 66 | 99 | 19002080 | 70 | 106 | 23902600 | 76 | 113 | 29403200 | 82 | 122 | 35603860 | 87 | 130 | 42504600 | 91 | 136 | 3.4 © S”pet: N ta o i 2y fethe uceﬂ ° az ate
36 | 20925 | 55 | 8 422-<498 58 | 88 673-<761 62 | 93 | 972<1080 | 65 | 98 | 1320<1460 | 70 | 105 | 1740<1900 | 74 | 112 | 2190<2390 | 80 | 120 | 2710<2940 | 86 | 130 | 3290-<3560 | 92 | 138 | 39404250 | 9 | 144 | 3.6 a smooth intersection of the profile grades.
3.8 | 176209 | 58 | 88 358-<422 62 | 9% 583-<673 65 | 98 864-<972 69 | 104 | 1190<1320 | 74 | 110 | 1590<1740 | 79 | 118 | 2010-<2190 | 84 | 127 | 2490-<2710 | 91 | 137 | 3040-<3290 | 97 | 146 | 3650-<3940 | 101 | 152 | 3.8 4 Number of lanes rotated:
40 | 15176 | 62 | % 309-<358 65 | 97 511-<583 09 | 103 766-<864 73 | 109 | 10701190 | 77 | 116 | 1440<1590 | 83 | 124 | 1840-2010 | 89 | 133 | 2300-<2490 | 9 | 144 | 2810-3040 | 102 | 153 | 3390-<3650 | 107 | 160 | 4.0 " A, One lane rotated is typical for a two-
42 | 131=<151 | 65 | 97 270-309 68 | 102 452-<511 72 | 108 684-<766 76 | 115 960-<1070 81 | 122 | 1310-<1440 | 87 | 130 | 1680-<1840 | 93 | 140 | 2110-<2300 | 101 | 151 | 2590-<2810 | 107 | 161 | 3140-<3390 | 112 | 168 | 4.2 " \ane highway.
44 | M6<131 | 68 | 102 238-<270 7| 107 402-<451 75 | 13 615-<684 80 | 120 868-<960 85 | 128 | 1190-<1310 | 91 | 137 | 1540-<1680 | 98 | 147 | 1940-<2110 | 106 | 158 | 2400-<2590 | 112 | 169 | 2920-3140 | 117 | 176 | 4.4 B. Two lanes rotated are typical for a four-
46 | 102<116 | 71 | 106 212-<238 75 | 112 360-<402 79 | 118 555-<615 84 | 125 788-<868 89 | 134 | 1090-<1190 | 95 | 143 | 1410-<1540 | 102 | 153 | 1780-<1940 | 110 | 166 | 2210-2400 | 117 | 176 | 2710-2920 | 123 | 184 | 4.6 lane highway.
48 91-<102 | 74 | 11 189-<212 78 | 117 324-<360 8 | 13 502-<555 87 | 131 718-<788 93 | 139 995-<1090 | 99 | 149 | 1300-<1410 | 107 | 160 | 1640-<1780 | 115 | 173 | 2050-<2210 | 123 | 184 | 2510-2710 | 128 | 192 | 4.8
5.0 82-<91 77 | 115 169-<189 81 | 12 292-<324 86 | 129 456-<502 91 | 136 654-<718 97 | 145 911-<995 | 103 | 155 | 1190-<1300 | 111 | 167 | 1510<1640 | 120 | 180 | 1890-<2050 | 128 | 191 | 2330-<2510 | 133 | 200 | 5.0 5. Spirals are recommended below the heavy line
5.2 73-<82 80 | 120 152-<169 84 | 126 264-<292 89 | 134 413-<456 %5 | 14 595-<654 | 101 | 151 833-<911 108 | 161 | 1090-<1190 | 116 | 173 | 1390-<1510 | 125 | 187 | 1750-<1890 | 133 | 199 | 2160-<2330 | 139 | 208 | 52 in the tables. Spirals are permissible but not
5.4 65-<73 83 | 125 136:<152 88 | 131 237-<264 93 | 139 373-<413 9% | 147 540-<595 | 105 | 157 759-833 | 112 | 168 995-<1090 | 120 | 180 | 1280-<1390 | 130 | 194 | 1610-<1750 | 138 | 207 | 1990-<2160 | 144 | 216 | 5.4 recommended above the heavy lines. Spiral
5.6 58-<65 8 | 129 121-<136 91 | 136 212-237 % | 144 335-373 | 102 | 153 487-<540 | 108 | 163 687-<759 | 116 | 174 903-<995 | 124 | 187 | 1160-<1280 | 134 | 200 | 1470-<1610 | 143 | 214 | 1830-<1990 | 149 | 224 | 5.6 lengths may be rounded to multiples of 50 feet
5.8 51-<58 89 | 134 106-<121 9 | 141 186-<212 9 | 149 296-<335 | 105 | 158 431-<487 | 112 | 168 611-<687 | 120 | 180 806-<903 | 129 | 193 | 1040-<1160 | 139 | 209 | 1320<1470 | 148 | 222 | 1650-<1830 | 155 | 232 | 5.8 for calculation convenience.
6.0 39-<51 92 | 138 81-<106 97 | 146 144-<186 103 | 154 231-<296 | 109 | 164 340-<431 | 116 | 174 485-<611 124 | 186 643-<806 | 133 | 200 | 833-<1040 | 144 | 216 | 1060-<1320 | 153 | 230 | 1330-<1650 | 160 | 240 | 6.0
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ORIGINAL GROUND LINE
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Soretatoretet

TRENCH
X
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X
0N
SRER
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3N
N p—
SOIL DYASANANANVAN
L— 3"FOR RCP

0" FOR FLEXIBLE CULVERTS

Pipe In Trench

ALL EXCAVATION AND
BACKFILL, INCLUDING
BEDDING MATERIAL
BELOW THIS LINE
SHALL BE INCLUDED

IN THE BID PRICE FOR
THE PIPE. ABOVE

THE LINE, THEY SHALL
BE PAID FOR AS
STRUCTURE EXCAVATION
AND EMBANKMENT.

DIMENSION TO
SPRING LINE

12" INROCK

o The bedding material for rigid pipe in soil shall be 3 inches of loose Structure
Backfill (Class 1 or 2). Bedding is not required for flexible pipe in soil.
Bedding material for rigid or flexible pipe in rock shall be 12 inches of loose
Structure Backfill, Class 1.

%':zlgml' 1. Excavation and backfill patterns different from those indicated on these sheets will
LINE7 1 be shown elsewhere on the plans.
TR 2. Excavation for channel change or channel improvement will be either unclassified
\\/\\/\\< excavation or muck excavation and will be noted on the plans. Excavation from the
A ORIGINAL channel flowline to the depth required for the new structure and incidental channel
__,>\ B2 GROUND LINE excavation will be paid for as structure excavation.
CRRHKRKK
DIMENSION TO N S 0000 . ' . .
SPRING LINE >\ ““‘:::::;% LL2LTX TN NN 3. Structure footings which are located in rock shall be poured out to undisturbed rock
X SRS >03 B¢ without forming in conformance with Subsection 601.09(b).
IR R R R I8 .
SéTL VAN AASAS /\’/;\ 12" INROCK 4. Structural plate culverts shall be constructed as shown on the plans.

S —

Circular Pipe

(WHERE ORIGINAL GROUND LINE IS BETWEEN
0.3 Bc AND B¢ + 1 FT. ABOVE FLOWLINE)

A When two or more conduits are laid side-by-side, they shall be

placed so that they are 1/2 outside diameter, or 1/2 outside span,
or 3 feet apart, whichever is less. However, if end sections are used,

the minimum spacing shall be 1 foot between end sections.

included in the cost of the work.

General Notes

5. Ba equals the inside diameter of a pipe and B equals the outside diameter of a pipe.
For thin walled pipes, it is assumed that By =B .

6. Approximate structure excavation and backfill quantities, up to 1 foot over the pipe
will be shown on the plans, for information only.

Legend
STRUCTURE T ROCK
S EXCAVATION LIMITS
STRUCTURE BACKFILL, BEDDING
m CLASS 10R 2, D
AS SHOWN ON PLANS CONCRETE

SSOOOAAAS STRUCTURE BACKFILL,

VAVAVAVAVAVAVAVAVA

= When flow line of culvert is less than
G 0.3 B¢ below the original ground line,

excavated to the bottom of the box culvert.
This embankment and excavation will not be
measured and paid for separately but shall be

Concrete Box Culvert

. CAZARARAR) - (LASS T embankment shall be built up to 0.3 B¢
J: 1 m S EMBANKMENT above the flow line and trench excavated
d m MATERIAL to the bottom of pipe or as shown.
07 B 2 ORIGINAL
Ve . C 9200 GROUND —W EARTH
- 0% XYL D A
Sa aa INSIDE SPAN "’ b\ X LINE 12 // // // e
& gh}-*v\'\ o - SIS NS — “’3};‘; AN > >
IR L 2% ® BEDDING L ’\\\f\\ @ BEDDING '—:éclu oL M ANTANTAYAYAY? ® BEDDING R R I E ® BEDDING = 12" INROCK BTy
1-6" 3 0.3 BC 6 3 T"] APRON
A 5 . . .
A %ea
(EACH SIDE) 9By (EACH SIDE) UToE Conduit With End Sections
F— SPAN —
ir r Pipe in Fi s N
Circular Pipe 1t Arch or Elliptical Pipe in Fill .
— — '«vQ'O
e P ORIGINAL ~ARK
A - GROUND
! ORIGINAL GROUND LINE N7 - LINE & %28
T —= —= gﬁloGlzsz ! ORIGINAL XX "\Er : 0% o o .
[ LINE A S 2 GROUND > 4 4 \\ I__,I ! ! |
- : : LINE N : < 1-6" FRONT 16 16"
| , Y PRSP G T TS
f%w— //\ 2 \\> | : \\\ < Q Headwall
KRR R AR X \\< < . . X
A X 7 {
1-6 1-6 \\/\f\> AMAVAEMAVAVFAVRY ,\I/}'\ S\ N I I \\ INCLUDED IN
Case 1 16 16 < . 1. S STRUCTURE
lies when th ( dl L Case 2 % W e D & BACKFILL
Applies when the original ground line is less Applies when the original ground line 7 s 7 QUANTITIES
LR KA AL AL AR AR AR ARARK ARA AR
then 1 foot above the bottom of the box culvert. is more than 1 foot above the e e B E—
The embankment shall be built up to 1 foot bottom of the box culvert. oL h L
above the bottom of the box culvert and then ORIGINAL GROUND

Drop Inlets and
Division Boxes

In both cases, the trench (outlined by the thick solid line)
shall then be excavated to accommodate construction of the box culvert.

LINE

RIRTRTRIRTIRIRIRIRIRIRIRIRIRIRTKRIZRI7RIRYAK /R,
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INSIDE SPAN OF PIPE < / L LIMITS OF MEASUREMENT FOR
= STRUCTURE EXCAVATION
Bc O%TSSEDSFD;‘?&ETER OR ORIGINAL GROUND —\& THIS HATCHED AREA REPRESENTS STRUCTURE
SUBGRADE A EXCAVATION PAY QUANTITY FOR PIPES Plan
03 By (FLEXBLE) —- SEE DETAILS FOR
03 Bc (RiGID) ' N STRUCTURE EXCAVATION
- AND BACKFILL FOR
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e e F.L. DITCH SUBGRADE
| E]L (\ a BOTTOM OF TRENCH
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. LENGTH OF STRUCTURE PLUS 3 | o
Profile <P FOR APPLICABLE LIMITS OF STRUCTURE EXCAVATION, - -
Zore SEE BEDDING DETAILS ON SHEET 1 OF THESE DETAILS. -
STRUCTURE EXCAVATION UP TO 1 FT. ABOVE THE
TOP OF THE PIPE SHALL BE INCLUDED IN THE BID PRICE e —
OF THE PIPE. / S~ : /‘
S E ion M for Pipe Cul ‘ RN , 1 - BOTTOM OF TRENCH AS EXCAVATED
tructure Excavation Measurement for Pipe Culverts SIS T 56 2\\/ S ORIGINAL GROUND
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STRUCTURE EXCAVATION m > ﬂ ORIGINAL m CLASS 1 0R 2,
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~ \&,\ — GRADING N > GRADING PLANE 2 o A
- F.L. DITCH e N N —\ o N N GRADING PLANE
) . . B . . . . . . . . .,7\7[/ . ; < .7\-\7/ ; A < ,\ l
BOTTOM OF TRENCH 2 A g X Z - e K \ - — 7
AS EXCAVATED > 5 5 : > 2 > > > X s e >
N X RN KK KK I INAAN A AN A A AN A KK NN R X Q
6" : X
16— - " 16" 16 16 16" e BONY NN
le—————— LENGTH OF STRUCTURE PLUS 3 —_— ;
Profile Retaining Wall In Cut & In Partial Cut 16
— Any additional excavation behind the limits shown shall be filled with Class | Backfill Material.
Structure Excavation Measurement for Division Boxes The additional excavation and backfill will not be measured and paid for. Wingwall
Computer File Information Sheet Revisions Colorado Department of Transportation Standard Plan No.

Issuance Date: 07/01/26 Date: Comments C . . . Excavation and BaCkfill
Designer Initials: JBK OnStructlon Englneerlng M-206-1
E @ Services Branch for Structures Standard Sheet No. 2 of 2

Last Modification Date: 07/01/2026
2829 West Howard Place

Last Modlfu.ed By: PLK : : Denver, CO 80204 DLK
CAD Ver.: MicroStation V10 Scale: Not to Scale Units: English

Issued by Construction Engineering Services: July 01, 2026 Project Sheet Number:

0000




< Previous M Standard - M-206-1 Excavation and Backfill for Structures

Table of Contents

Next M Standard - M-208-1 Temporary Erosion Control »

Designer Initials: JBK

Last Modification Date: 07/01/2026

Last Modified By: DLK

CAD Ver.: MicroStation V10 Scale: Not to Scale Units: English

0000

Services Branch

2829 West Howard Place
Denver, CO 80204

DLK

ORIGINAL GROUND LINE 4 MIN, ——I '—— BREAK LINE 'G" ORIGINAL GROUND LINE General Notes
1. Excavation and backfill patterns different from
[ ] [TT] those indicated on this sheet will be shown on
L~/ | & P the plans.
: 4 :’ : PLANNED PLANNED
AN o FINISHED SUBGRADE 2. Structure footings which are located in rock shall
= L 7 be poured out to undisturbed rock without
[} FINISHED y forming, in conformance with Subsection
-9 SURFACE PLANNED 601.09(b).
. If the contractor elects t t X FINISHED
M . existeincgonmz:igrioarl ihezaimsshx:i\::bzrm?ntnt i SURFACE 3. Structure excavation for slope paving not shown.
TOP OF o shall be Flow-Fill or Structure Backfill (Class 2).
SLOPE ar e e L The additional excavation and backfill will not T _,I I._ 16"
BOTTOM — 16" be measured and paid for. 1" MIN. (TYP.) Le end
OF CUT Legend
A . .
Near End of Wingwall Near Backfill of Abutment H:Imm:m:”
. . UNCLASSIFIED EXCAVATION
\ \ = D Section D-D (Excavation)
4
D PLANNED PLANNED m STRUCTURE EXCAVATION
A B ELNREEEE _ BREAKLINE'G'  — ] SUBGRADE —l _
A B ¥ o PLANNED STRUCTURE BACKFILL (FLOW-FILL),
_ REKLXK KX OR STRUCTURE BACKFILL (CLASS 1)
KKK FINISHED
W\ C L SURFACE WITH MECHANICAL REINFORCEMENT
C KK = AS SHOWN ON THE PLANS
BREAK LINE "G" SIS
030200505
— XXX 4
' ' OO O KRR STRUCTURE BACKFILL CLASS 1
—» D 0°0°0°0-0-0-0-0_0 0401  KXXF
0202007000009,k
16" aa - n 0 O o d—m e 1-6" O O U
_’I I‘_ —T 0.9.9,% FILTER MATERIAL
— 16 D 4 4N, 4 SLOTTED DRAIN PIPE Lo o O
4 Near End Of Wingwall Near Backfill Of Abutment
Plan . .
- ORIGINAL Section D-D (Backfill) A FOR PURPOSES OF QUANTITY CALCULATIONS
GROUND LINE — THIS TEMPLATE APPLIES TO END OF WINGWALL.
e < TRy P GROUND IillE 3
A T NI ® SLOPE TO DRAIN.
ORIGINAL Eb’ég';igE AL ) ) PLANNED
GROUND LINE ffﬁ< $ ; SUBGRADE —l g @ SLOPE FOR PAY LIMITS OF EXCAVATION AND BACKFILL.
N ‘ 7 Z 2 % )(‘
¢ ”
1
L \0 { PLANED | * 1 |_ ///\ N PLANNED
1 MIN. * N \\\\_—— SUBGRADE {., AV \.\ 1N J FINISHED
1 MIN. ' : SURFACE
I » B 7/
4N, - SURFACE 16" ——I I-— ——I I—— 16" TN — XL L e
. . . . 4 MIN.
Section A-A (Excavation) Section B-B (Excavation) . .
Section C-C (Excavation)
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SUBGRADE ‘l ) 5 SUBGRADE ‘l
< 5 % MINIMUM BERM DIMENSION
- C (
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AN — |-— 70 PLANNED ¢ \\ ABUTMENT, IN STRUCTURE BACKFILL
SUBGRADE
1 |_ f -l X
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4'MIN.

l___|

P

SIDE SLOPE

PLANNED
SUBGRADE

1L

ORIGINAL GROUND LINE

Elevation

TOE OF FILL

QP OF FILL
| ;

T
G

——
I

| |

— G

Plan

ROADWAY

PAVEMENT‘l

3 IN.LOW DENSITY EXPANDABLE POLYSTYRENE
OR COLLAPSIBLE VvOID

I/ APPROACH SLAB

- T T

IS - -

20" |, . s

PLANNED BOTTOM OF MECHANICALLY STABILIZED
BACKFILL AND LIMITS OF STRUCTURE
EXCAVATION MATERIAL CALCULATION

1-g" ..
1I_MIN_IA'_'AL LIMITS OF ITEM 203 EMBANKMENT MATERIAL. BUILD

EMBANKMENT ABOVE THE PLANNED BOTTOM OF THE

MECHANICALLY STABILIZED BACKFILL AS SHOWN.
AFTER PLACEMENT AND COMPACTION, EMBANKMENT

—4' MIN.A‘

Detail 1
(With Approach Slab)

SHALL BE REMOVED TO THE PLANNED BOTTOM OF
THE MECHANICALLY STABILIZED BACKFILL. REMOVAL
WILL BE PAID FOR AS STRUCTURE EXCAVATION.

©® MEASURED PERPENDICULAR TO PLANNED
BOTTOM OF MECHANICALLY STABILIZED BACKFILL.

® PAYMENT BASED ON 2:1 SLOPE. ADDITIONAL
QUANTITIES SHALL BE INCLUDED IN THE WORK.

gb@'g{%E —l N General Notes
1. Excavation and backfill patterns different from those
N indicated on this sheet will be shown elsewhere on the plans.
— 2'-0"— \
. Structure footings which are located in rock shall be poure
F— 2.5 footings which are located in rock shall b d
ITEM 203 v out to undisturbed rock without forming in conformance with
EMBANKMENT — — 1'-g" Subsection 601.09.
, I 0~0
MATERTAL 2'MIN. OA._\ PLANNED F]NISHEDJ\ 3. Structure excavation for slope paving not shown.
——I 4'MIN. |=— SURFACE
*
~ MINIMUM BERM DIMENSION
¥ MINIMUM EMBEDMENT OF ABUTMENT Legend
INTO STRUCTURE BACKFILL resend
: _ : Structure Backfill (Flow-Fill), or Structure
Section E-E (BaCkflll) E Backfill (Class 1) with mechanical reinforcement
as shown on the plans
RREKIKIK] Stucture Backfill Class 2 (On-Site Class 2
FOR PURPOSES OF QUANTITY &m& materials must meet Class 1 requirements)
— CALCULATIONS THIS TEMPLATE
APPLIES TO END OF WINGWALL ——— . )
PLANNED PLANNED oooo Filter material
SUBGRADE
SUBGRADE | , B
2
‘ g& @ > PLANNED
FINISHED
I SN R R SURF ACE
[© 2N & 2NN © Ny & Ry & Iy 6
Section F-F (Backfill) X p0n0202070,0

Section G-G (Backfill)

|

X FILTER MATERIAL IS ONLY USED
IN AREA NEAR THE ABUTMENT AND
NOT AT THE END OF THE WINGWALL

3 IN.LOW DENSITY EXPANDABLE POLYSTYRENE
OR COLLAPSIBLE vOID

\\ ITEM 203

EMBANKMENT MATERIAL

Section H-H (Backfill)

1 ENN
s _- NG
. b ° - -7
. 2 |
2-0" [, * R l/2
A [
- LIMITS
1'-6" . . a

—4¢ M[N.A‘

Detail 2
(Without Approach Slab)

® BACKFILL AND LIMITS OF STRUCTURE

EMBANKMENT ABOVE THE PLANNED BOTTOM OF THE
MECHANICALLY STABILIZED BACKFILL AS SHOWN.
AFTER PLACEMENT AND COMPACTION, EMBANKMENT
SHALL BE REMOVED TO THE PLANNED BOTTOM OF
THE MECHANICALLY STABILIZED BACKFILL. REMOVAL
WILL BE PAID FOR AS STRUCTURE EXCAVATION.

PLANNED BOTTOM OF MECHANICALLY STABILIZED

EXCAVATION MATERIAL CALCULATION

OF ITEM 203 EMBANKMENT MATERIAL. BUILD
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EXISTING
PAVEMENT
LIMIT OF BERM ‘(‘SGE‘E’LES{*ETE)
’ \ ,é
FENCE A
(PLASTIC) f
f—— 9FT.MN. ——| EXISTING *
GROUND
4FT.
MIN.
10 FT.
A 1;;“?' | EXCAVATEDAND  __| A l
: CONTAINMENT AREA
T T 10 FT.
. * SHALL EXTEND FULL WIDTH
Plan View OF INGRESS AND EGRESS
OPERATION.
RAMP
r}ﬂ
EXISTING TOFT. MIN.
} GROUND 6IN.
TRUCK ACCESS .
Plan View
| | EXISTING
GEOTEXTILE PAVEMENT
EROSION CONTROL (DEPTH VARIES)
24N, (CLASS 2)
— MiN.— TEMPORARY BERM
§iGN —] CONCRETE '18|N MIN 21 (TYP.) Elevation Section
WASHOUT | B FENCE (PLASTIC)
5FT. EXCAVATED
MIN. AREA
12 FT. MIN.
EXISTING > | 18N EXR'SUNNS
GROUND MIN. 2 6IN.
4 1 — - = T RN R ORI MIN.
3 MIN. IMPERMEABLE SYNTHETIC LINER Ve e e ade RIRIZDY
AS NEEDED (SEE NOTE 4) -, A X
ANCHOR TRENCH RRRAK
(SEE M-216-1, SHEET 1) MAXIMUM STORAGE IS
2/3 OF VOLUME AREA GEOTEXTILE EROSION
i - CONTROL (CLASS 2)
Section A-A (SEE NOTE 3)
Notes:

1. AFence (Plastic) conforming to Section 607 shall be installed
around the concrete washout structure, except at the opening.

2. The concrete washout sign shall have letters at least 3 inches 1
high and conform to Subsection 630.02.

2.

3. All materials and labor to complete the concrete washout
structure shall be included in the cost of work and not paid for
separately.

4. The bottom of excavation shall be a minimum of five feet above
ground water. If not, the bottom of excavation shall be in
accordance with 208.02 (k).

5. The pay item number for Concrete Washout Structure (Each) is
208-00045.

Concrete Washout Structure

Notes:
. Aggregate shall conform to Subsection 208.02 (m).

. The pay item number for Vehicle Tracking Pad (Each) is 208-00070.

The contractor shall protect curb and gutter that crosses the entrance from
damage, while not blocking flow of water through structure. Protection of the
curb and gutter shall be included in the cost of work and not paid for separately.
Geotextile shall conform to Subsection 712.08.

All materials and labor to complete the vehicle tracking pad shall be included in
the cost of work and not paid for separately.

Vehicle Tracking Pad

Computer File Information

Issuance Date: 07/01/26

Designer Initials: JBK

Last Modification Date: 07/01/2026

Last Modified By: DLK

CAD Ver.: MicroStation V10 Scale: Not to Scale Units: English

Sheet Revisions Colorado Department of Transportation

Date: Comments . . .
Construction Engineering
@ Services Branch
. e 2829 West Howard Place

Denver, CO 80204 DLK

Standard Plan No.

Temporary 2081

Erosion Control Standard Sheet No. 1 of 11

Issued by Construction Engineering Services: July 01, 2026 Project Sheet Number:

0000




< Previous M Standard - M-206-2 Excavation and Backfill for Bridges

—

EROSION LOG
A

T

>

XA
N
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N
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S
R
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K
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N
R

N

N

A
N
//\\//

XL

N

2N
KL

4

Plan View

—— ERDOSION LOG

EROSION LOG ENDS SHALL BE TIGHTLY ABUTTING.
FOR JOINING LOGS IN OTHER SITUATIDNS, SEE THE
JOINING EROSION LOG APPLICATIONS.

S\__ USE TWD WOOD STAKES AT ALL
EROSION LOG ENDS OR JOINTS (TYP.)

USE A STAKE EVERY 24IN

AND CONTINUE ALTERNATE
ORIENTATION THROUGHOUT
THE LENGTH OF THE EROSION LOG

Table of Contents Next M Standard - M-210-1 Mailbox Supports

EROSION LOGS PAY ITEMS
NUMBER DESCRIPTION Note
208-00012 TYPE1 (9IN.) ) ,
20800002 TPET (121N.) E'EU?}guTtQC%BE'?%'D 1. Stakes shall be included in
208-00013 TYPE1 (201N,) WITH ND GAPS (TYP.) the cost of the erosion logs.
208-00007 TYPE 2 (8 IN.)
208-00008 TYPE 2 (12 IN.)
208-00009 TYPE 2 (18 IN.)
208-00022 TYPE 3 (9 IN.) C C
208-00023 TYPE 3 (12 IN.)

(

!

208-00024 TYPE 3 (20 IN.) t {iN. DISTANCE << T
FLOW 1.5 X DIA. OF PIPE

[—48 IN. MAX. EE— — - -— - ﬁ fffffffff —

24 IN. //

- - - -

\

v
v
3

v
v
v

v
v

S0

>
>

°
v - -
3

—— 0
. v
v
v
>
v
> v

Plan View
- EROSION LOG

AW
RV

L T e TRENCH LDGS
o ?Tb'.’fb"t PR i ]NTD(E?/Y\gE)2]N.
INTO GRADE 2 IN. e s Low )
%?MATELYQJ /-_'A~_'A§'A-_'A- i =N\ SCARANVARNA
ACH (1 S0%,  WETLANDS OR FEATURES | E P K’\ Al
(me, REQUIRING PROTECTION NOTE: EROSION LOGS SHALL BE TIGHTLY ——{LLLL 2 b et 2
; ABUTTED WITH NO GAPS. % /l//‘/ ///cr 77 I \ =
%\ o/
. Section C-C Note: Top of stake shall not extend past
//\ M (Not all logs shown) top of erosion log more than 2 inches.
AN R X Note: The tops of all stakes shall not TRENCH LOGS Erosion Log Culvert Inlet Protection
0N NN D extend more than 2 inches above INTO GRADE 2 IN.
NN ///\\>//\/\\///\/\>//>\\>//>\>//>\\///>\>/<\ /\\\ the tops of erosion logs. (TYP.)
OIS
FLOW
Section A-A
Typical Stake Installation
USE A WODD
USE TWD WOOD STAKES STAKE EVERY
AT ALL EROSION LOG USE TWO WOOD STAKES 24 IN,
ENDS DR JOINTS FLOW AT ALL EROSION LOG o
- ENDS OR JOINTS — -
EROSION LOG 2 S
1T g?iKé \EN\[/]ggY MIN. | Section B-B
0 B Note: Locate erosion logs at the outside
- EI%HTTIEIY FSBRUT edge of the concrete apron.
EROSION N M . .
_r_‘ PDG';B;L %%L,ﬂﬁlf,ﬁgus LOG CONTINUOUS SECTION Erosion Log Filter At Drop Inlet
SECTION . .
J-Hook Joining Detail
12 IN. MIN.
ODVER:AP Joining Detail Erosion Log
verlap Joining Deta (Sediment Control Log) Applications : -
Joining Erosion Log Applications Erosion Log Culvert Outlet Protection
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Notes

1. Silt fence shall have a maximum drainage area of one-quarter acre
per 100 feet of silt fence length; maximum slope length behind
barrier is 100 feet.

2. Silt fence used at toe of slope shall be placed 5 to 10 feet beyond
toe of slope to provide storage capacity.

3. Silt fence shall be placed parallel to the contour with ends flared up
slope.

4. The maximum length of erosion logs or silt fences without a flared
end turning upslope is 150 feet.

LR LRI

Isometric View

STAKES
APPROXIMATELY 90°
TO EACH OTHER
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Erosion Control

(TYP) S
AN /- /////////////
e ' NOTE: THE TOPS OF ALL STAKES SHALL NOT AR,
(TYP) : EXTEND MORE THAN 2 INCHES ABOVE
X : THE TOPS OF EROSION LOGS. Isometric View
ANENASANIEIAIN
5 FT.70 10 FT. //\\/// SILT FENCE POST
Erosion logs pay items \\//\ ¥ \
Number Description ¢ N ]
Section A-A 208-00012 | Type 1 (9 in.) KR SILT FENCE - GEOTEXTILE BURIED
Notes —_ 208-00002 | Type 1 (12 in.) \./>\\/// 12 IN. INTO (6 IN. SIDEWALL x 6 IN. BOTTOM)
_2 - N SVAEN TRENCH AND FIRMLY ATTACHED TO POST 2 IN.
1. Erosion logs used at toe of slope shall be placed 5 to 10 feet %8388883 Ppg ; (232?”"; ) //\\/\\/\//\ MIN.
beyond toe of slope to provide storage capacity. YP ™ X 6 IN.x 6 IN
208-00008 | Type 2 (12 !n.) FLOW 38N 6 N
2. Erosion logs shall be placed on the contour with ends flared up 208-00009 | Type 2 (18 in.) NN O _| MIN.
slope. 208-00022 | Type 3 (9.in.) //>\///\\\//>\\//> RRLLGLLLRLS IRRA
208-00023 | Type 3 (12in. NN 2o NN NN >
3. See Sheet 2 for joining logs detail. 208-00024 nge 3 tZO in.; X% \//A\//A\//A\//A\//A\//A\//A\//A\A \///\\///\//I?MLN
5FT.T0 10 FT. ——-\/
Erosion Log Toe of Slope Protection Section B-B
Silt Fence Toe of Slope Protection
Toe of Slope Protection Applications Note: The pay item number for Silt Fence (LF) is 208-00020.
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THE TOPS OF AGGREGATE BAGS SHALL
ALWAYS BE 1IN BELOW THE HEIGHT OF

AGGREGATE BAG SHALL BE
PLACED TIGHTLY AGAINST THE ADJACENT CURS
RB FACE AND SH
BE PLACED 5 FI. MIN. UPSTREA RS R B et
FROM THE INLET OPENING (TYP.) \\///\\/ RORRIRDRRR, ;g/—MANHULE WITH NO GAPS (TYP.)
— 2 FT.MIN. |— CURB ;\\\///\\tb,-_'.b.;tb,- -'/\\///\ — 2 FT.MIN. }—
| R R
y4 ° A : PN ° PN r— :
3'0° gu L 3i0°
V\ FLOW 53 _l CURB INLET FACE OF CURB - FLOW V\
1% 4 FT.MIN. 5 FT. MIN. ~—GUTTER — | 5 FT.MIN.
OX=, o A
L ser¥
AGGREGATE BAG EDGE OF ROADWAY AGGREGATE BAG :
. |—EDCE OF TRAVELED WAY
Plan View
* Note: Use aggregate bags only when there is a minimum clearance
of 3 feet from the edge of the traveled way (Including
conditions during detours) to the face of curb.
NUMBER OF
LENGTH (L) | A\GGREGATE BAGS :
OF:.':."ET UPSTREAM OF Plan View
: INLET
0-5 1
6-10 z M\ @ Aﬂ
L>10 3 % _E-»,_.»,|,T//</
N DN
RRRRRRS
Aggregate Bags at Storm Drain Inlet (Type I) Note: Locate aggregate bags
at the outside edge
of the concrete apron.
Section A-A
Aggregate Bags at Drop Inlet
Aggregate Bag Applications
Note: The pay item number for Aggregate Bag (LF) Is 208-00035
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B —=-—
DAMANFAFN A IFANRN o
RORRRLARLRRL 4 VANE INLET GRATE .
VA AN VAN
/\\//\//\//\//\//\ DI, 36 IN. X 31IN. *
NN ROADWAY PROJECTED R
CROSS SLOPE FLOWLINE -
T ’ >
A —=— INLET R i U
CURB 12 PROTECTION — = b ARSI . "
AL ifl N DEVICE i '
N . .
ORI MANHOLE GUTTER —— | 2 FT AP RDNA—— . ] OVERFLOW
SN e s AR BY TRANSITION N
KL oee e TR R , OPENING
2 O R - :
TR 2 INET PROTECTION DEVICE [ 1| o0
\ RRRERIREIEEE]] [ INLET GRATE B ~a— WITH SEDIMENT AND DEBRIS Rl oY
E] CONTAINMENT AREA i :
. A e _ I N
12 IN. 12 IN. .
CURB .
AND STORM DRAIN Plan View Option A
GUTTER INLET PROTECTION Storm Drain Inlet Protection (Type Ill)
g CURB
INLET
b INLET
Plan View Floy ~ GRATE \
2an VieEw —Ia N g s LIFTING
YN STRAPS .
M\ VANE INLET GRATE :
STORM DRAIN KR N 36 IN.X 31IN. °
BN LET PROTECTION DEVICE R 72 INX 3N s
INLET PROTECTION R WITH SEDIMENT AND DEBRIS : - e
L X CONTAINMENT AREA ROADWAY PROJECTED s
: /\\ CROSS SLOPF FLOWLINE .
FLow CURB INLET \//\\ FILTERED , /\\\ s S
— W 0v : . [FLOW NS U I — A
ERFLow \;A..;A.‘_r.7/\v\\7\’— >/>'.b'_".D'.".D',".D'_"//\\\/ . . ’J—Ll||||||| o s
' FILTERED . //\\\ N2 ORI I 2 ET. APRON " 4
FLOW R . TRANSITION *"_ : . INLET PROTECTION DEVICE
, - //\\ Section B-B . , WITHOUT STORAGE CAPACITY
. ———%— " I\ : -
NS NN NN Option A s |
/\//\//\//\ I . . ° OR 72 IN.
Storm Drain Inlet Protection (Type Il) L — ]
Section A-A ———
. . Option B
Storm Drain Inlet Protection (Type |) CURB FILTER . )
Storm Drain Inlet Protection (Type lll)
GUTTER
Note: The pay item number for Storm Drain Inlet Protection (Type Ill) (Each) is 208-00056.
Notes:
1. I_nlet protection device shall extend 12 inches past each end of the
inlet. LIFTING STRAPS

- . . INLET PROTECTION DEVICE
2. The pay item numbers For Storm Drain Inlet Protection (Type |) are COVERS INLET GRATE
208-00051 (LF), 208-00053 (84 Inch) (Each), 208-00057 (144 Inch)

(Each), and 208-00058 (204 Inch) (Each). Isometric View

3. For Storm Drain Inlet Types | and Il, if there is a minimum clearance .
of 3 feet from the edge of the traveled way to the face of curb, Ogtlon B

use the aggregate bags at Storm Drain Inlet (Type |) detail on . .
Sheet4ing§teagd. : (vee D Storm Drain Inlet Protection (Type II)

Note: ;I;h;ogagolégzw number for Storm Drain Inlet Protection (Type Il) (Each) Storm Drain Inlet Protection Types
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POINT A

ROADWAY ELEVATION
SHALL BE HIGHER THAN
OVERFLOW

TRENCH LOGS
INTO GRADE 2 IN.

OVERFLOW
RELEASE

SN
\><\}(<>/<\//
RRLIK \/\\//\\//\\/// XL

ANV ANIN

IOV
Note: Points "A" shall be a minimum 4 in. higher than point "B".

Elevation

STAKES
APPROXIMATELY 90°
TO EACH OTHER
v (TYP.)
Note: The tops of all stakes
shall not extend more N
than 2 inches above
the tops of erosion logs.

TRENCH LOGS
/’ INTO GRADE 2 IN.

% >
//\\//\\//\ XX

2

Section A-A

Notes:
1. Erosion logs shall be embedded 2 inches into the soil.

2. Erosion logs shall be tightly abutted with no gaps.

3. V-shaped temporary ditches shall not be used. Ditches
shall be graded in a parabolic or trapezoidal shape.

Erosion Log Installation

ANCHOR TRENCH 6 IN. X 6 IN.
(SEE M-216-1 FOR DETAILS)

ANCHOR TRENCH BLACK 11 IN.
—
6 IN. X6 IN. (SEE SILT BERM SOIL ! UV-STABLE
M-216-1 FOR DETALLS) r v RETENTION | \ CABLE TIES |  BACKFILL LEADING
BLANKET 9N FLOW EDGE FLAP WITH
\|~ l . 2 IN. OF TOPSOIL
% RO PR 6 INX 6 N,
7 2 FT.MIN. (TYP) N YN ANCHOR TRENCH
|1
Pe \SDIL RETENTION SECURE BLANET WITH N
Z
% BLANKET STAPLES 1 FODT 0.C. | \6 IN.NAILS 60D |  SCCURE BLANKET WITH
ALONG EDGE BRIGHT COMMON STAPLES 1.5 FT. 0.C.
(TRIANGULAR SPACING)
POINT B SPIKES (USE A MINIMUM OF 3 SETS 12N
/] OF SPIKES PER SECTION OF SILT BERM.) :
Notes:
POINT A N 1. Minimum 4 nails per segment (upstream).
2. Minimum 2 nails per segment (downstream).
7/ 3. Minimum 2 wood stakes per segment.
S*Y/a
Y . . .
L/ Silt Berm (2) Section View
N

- \/\

Plan View

SECURE BLANKET
WITH STAPLES
(SEE M-216-1
FOR DETAILS)

SECURE SILT BERM WTTH
SPIKES 10 - 12 IN. DEEP (TYP.)

SOIL RETENTION
BLANKET

NUANAN ¢
\//\\\/\\//.\/\\\/\\/}\//}\///\\ ALK

Silt Berm (1) Section View

Drainage Ditch Applications

4 FT.

g DOWNSTREAM | UPSTREAM o

! 1IN. X 1IN. X 18 INJNOMINAL PINE OR

HARDWOOD STAKES

Y

N

7

& POINT B BERM SECTION :
POINT Aw% | | 7R
\\//\\\\/ Yoy /A Syl Sy /A Syl S // //\\/

QSN NN NN NN NN NN

Point "A" shall be higher than point "B" to ensure that
water flows over the berm and not around the ends.

Front View

Notes:

1. Anchor soil retention blanket into trench with 8-inch minimum staples
placed at 1-foot intervals along edge.

2. Fill and compact trench.

3. Sections of silt berm shall be overlapped with no gaps.

4. For slope and channel spacing see the "Section View along Ditch
Flowline" detail on Sheet 11.

5. Soil retention blanket shall always be required.

6. The pay item number for Silt Berm (LF) is 208-00004.

Silt Berm Installation
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4 FT.- 6 IN. MIN.

COMPACTED SOIL

FLOW
13 S —

2:1 OR FLAT 7
SREKEKY
R R R R R
SOV \//\\;//>//\//\//>//\//\//\\y\/
WA E
Notes:

1. Berms shall have a height of 18 inches, side slopes of 2H:1V or flatter and a
minimum base width of 4 feet-6 inches.

& \\/\\//\\<\\//\\//\// QL

XN

2. Berms shall be used to intercept and divert drainage to a designated outlet.

3. Berms shall not be used where drainage area exceeds 10 acres. TEMPORARY ——4 FT.- 6 IN. MIN.
4. Berms shall be constructed out of acceptable material that can be compacted BERM SR
and receive at a minimum heavy equipment wheel rolled compaction. QXYY LY
y equip P 5 \//\;\t//;\\t/é\t/é\t//;\\t/é\t@\ 18 IN. MIN.
5. Temporary berms shall be constructed out of embankment (subsoil) and in no NN NI
circumstance constructed out of salvaged topsoil. 2 IN.X 2 IN. (NOMINAL) X 30 IN.
PINE OR HARDWOOD STAKES
6. The pay item number for Temporary Berms (LF) is 208-00300. (SEE NOTE 2)
NOANANUANUANUANANCANAN
12 IN. MIN. DIAMETER PIPE ////\///\///\\//>\//>//>//\/\ ’
Temporary Berm - MIN. /\\\/\\\/\\\ A
TR
2%
10 FT.- 0 IN. MIN. " /\\
LW N
N I
TEMPORAR 4 FT.- 6 IN.MIN. —— * ( /<\\
M Y SIS RIPRAP OUTLET PROTECTION (SEE M-601-12
BERM &m@g} 8 INfM]N FOR MIN. HORIZONTAL LAYOUT AND THICKNESS, //\\/
@&0&&})«){,\&,@\\ ! | AND SPECIFICATION 506 "RIPRAP" FOR REQUIREMENTS) /\
S\
NS
A AL
Oa >4 //\\//
2:1 OR FLATTER Y%
RGN
FOR BERMS TALLER THAN 2 FT S IRNUANUANAY
! *R PRAP - NV, GEOTEXTILE EROSION CONTROL (CLASS 2)
INSTALL TOE OF SLOPE CONTOL MEASURES. IPRAP SIZE Dgo = 6 IN. SHALL ALWAYS BE REQUIRED
SEE SHEET 3 OF 11 FOR DETAILS. OR AS SHOWN ON THE PLANS.
Notes:
1. Temporary diversion ditches shall be constructed across the slope to Notes:
intercept runoff and direct it to a stable outlet or sediment trap. Notes:

. A o . . 1. Anchor size varies according to pipe size
2. Use the temporary diversion ditch immediately above a new cut, fill

slope, or around the perimeter of a disturbed area. 2. To secure the pipe, drive stakes into ground, then tie a 12 guage wire

3. The gradient along the flow path shall have a positive grade to between them above and across the pipe's width.

?gsﬁirgehd\f:llgggt’sj but shall not be so steep as to result in erosion due 3. The outlet shall be aligned with the flow direction of the existing grade.

Perpendicular discharge to a channel shall not be acceptable.

4. The diversion flowline shall always be located a minimum 10 feet . .
from the outside limits of disturbed area boundary. 4. The grade around the inlet to the pipe shall be compacted.

5. Diversion berms shall be constructed out of Embankment (Subsoil) 5. The pay item number for Temporary Slope Drain (LF) is 208-00060.
and in no circumstance constructed out of salvaged topsoil.

6. The pay item number for Temporary Diversion (LF) is 208-00301. Temporary Slope Drains

Temporary Diversion

Grading Applications
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e A |
10 FT —
GEOTEXTILE MAX. ~ CzEU]LE)éTIé.}EE-D N TRENCH I 8 FT.- 0 IN. MAXIMUM
STAPLED TO / 24 N |12 IN.BU 1-POST SAFETY CAP
POSTS (TYP) VN AND FIRMLY ATTACHED OST SAFETY C
: : 24 IN. TD POST
> MIN. 66 IN. STEEL T-POST
61 6 IN.X 6 IN. FLO
- 46 IN TRENCH LOW
o MIN. I - % — ATTACH SILT FENCE FABRIC 1
N KL BPOKKKKLK XRXX TO PANEL WITH WIRE TIES | -
O AN NN — 14-GUAGE WELDED WIRE FENCING.
L R Bfi////\//>\// S OR 11 IN. UV-STABLE NYLON™] MAXIMUM MESH SPACING 6 IN.
A\ g 18 IN. S WA oo CABLE TIES 12 IN.O.C. (TYP QAR
2”1 coweact MIN. TN RO — %
2 L R KK RRRIRRRS
4 oy BeoL R ///\\///\\\//\ &" : 2 3 DO NOT INSTALL WIRE TIES
‘ w N \%///\\//\ ;8: o ot oty FOR THE FIRST 8 IN. ABOVE GRADE.
GEOTEXTILE | N \\\\//\\\/\\\ QR Q QU HAAKXD RN GRADE
ANCHORED — | R | R R Y U YYD %
— A W4 AN SO TN CAN CONCONGANY
4 D AN AN
A\
TRENCH
6 IN.X 6 IN. Pe A )
Silt Fence
Notes: : :
1. Geotextile shall be attached to wood posts with three or more staples per post. Elevation View
Staples shall be heavy duty wire and at least 1 inch long.
2. Wood post shall be installed per 208.02 (b).
3. The pay item number for Silt Fence (LF) is 208-00020. 6 IN. T-POST SAFETY CAP
4. The silt fence shall be placed on the contour (at the same elevation +6 inches). ATTACH WIRE PANEL TO POST WITH
The ends shall be flared up slope (minimum elevation gain of 18 inches). WIRE TIES (MINIMUM 3 PER POST)
66 IN. STEEL T-POST
14-GUAGE WELDED WIRE FENCING. MAXIMUM MESH SPACING 6 IN.
GEOTEXTILE 36 IN.
POST (1Y) GEOTEXTILE FABRIC POST A" FABRIC "A" 2 GEDTEXTILE - ATTACHED TO WIRE FABRIC WITH
’ N WIRE TIES OR 11 IN. UV-STABLE NYLON CABLE TIES (TYP.)
7 *  FLOW
5 /JK<\\/ > (—— GEOTEXTILE AND FENCE - BURIED 12IN TOTAL IN TRENCH
GEOTEXTILE 5 YR N \\/&4&
FABRIC "" S N 6 IN.X 6 IN. TRENCH
,,_l = —=™~— POST "8" 24 IN. \//<\\//
End Section Detail (Plan View - . . .
( ) Joining Section Detail (plan View)
Note: - . .
The end of the silt fence fabric shall be Side View
wrapped approximately 6 inches around a Notes:
wooden post one full turn, then secured along 1. The ends of the silt fence fabric shall be joined together by
ﬂicpﬁérg]th 6 heavy duty wire staples at least wrar:jping aptproxirfn?ﬁly 6 i?r(]:hes of ea%h elnd atrﬁund at " ';‘Ot_frfl? ds of the silt fabric shall be foined together b ing imatel
. wooden post one full turn, then secured along the post wi . The ends of the silt fence fabric shall be joined together by wrapping approximately
6 inches of each end around a steel T-post, then secured along the post with wire

6 heavy duty wire staples at least 1 inch long.
ties (Minimum 3 per post, at the top, middle, and bottom).

2. Posts shall be tightly abutted with no gaps to prevent

potential flow-through of sediment at joint. 2. Posts shall be tightly abutted with no gaps to prevent potential flow-through of

sediment at joint.
3. Silt fences shall not be used for check dams.

4. The pay item number for Silt Fence (Reinforced) (LF) is 208-00021.

Silt Fence Applications Silt Fence (Reinforced)
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Temporary
Erosion Control

5 Notes
I 1. The maximum drainage area is 5 acres.
% 2. The maximum structure life is 2 years.
3. The storage area is 1800 cubic feet per acre.
O 4. The maximum embankment height shall be 5 feet, measured on
21 IR _ B0TTOM OX the downstream side.
INLET FLOW A e D £ pete 5. The length/width rati be adjusted ite conditi
_INLET FLUW = OUTLET WEIR LENGTH - The length/width ratio may be adjusted to meet site conditions
@ =] LENGTH FLOW é (x) when approved by the Project Engineer.
=
D? 6. Width (W) of sediment trap is approximately equal to the weir
T Se ) e
. SIDE SLOPE — 2:1 OR FLATTER 7. Sediment trap design shall be approved by the Project Engineer.
| | | | | | | | | | | | | | | | | | | | | | | Q 8. The down grade from weir shall be stable and non-erodible.
THE LENGTH TO WIDTH RATIO IS 21 B -— 9. The pay item number for Sediment Trap (Each) is 208-00033.
Plan View VARIES
18 IN. (MIN.)
4 FT.MIN. OVERFLOW
[ IR ‘ NON-ERODIBLE CONDITIONS
R~ - T~ 70 ACCOMMODATE OVERFLOW
N2 XS 00 o5 DISCHARGES. THE LENGTH IS
/\\///\\ ‘ 18 IN. MIN.M QQ%E?O K')O\go DEPENDENT ON SITE CONDITIONS.
/\\///\\//\ X 35 FT. NAX foYay faXeYa) faXera) SoN FLOW S FT.
AN N R NI | Y, 050 = 12 IN S o
& FLAT BOTTON L SEEEREEIAEKLIL | RRAAR A REES VWV
XRGRGRIRARIR R R \seomnine RO LR < QIR NEN
R R R R I R AR B AR IR
O N N N N NN N N NN NN N N NN N NN NN A NNE CONTROL N O N NN N NN NN SN,
AL LKA AL AL AL KA AL AL KL AL I R (CLASS 1) \\/<\\/\\\<\\<\\<\\/\\\<\\ \\\/\\\/\\\<\<\\<\\<\\/<\<\\/\\\/
Section A-A
WEIR LENGTH (X) 16 IN. (UIN.)
¢ DRAINAGE AREA WEIR LENGTH
< 7S WEIR INVERT \% (ACRES) (FEET)
NATIVE SOIL OR RPN SONIIN
7 KK 1 4
COMPACTED BACKFILL AN K N f > A
A% L, 3 8
GEOTEXTILE EROSION CONTROL \\\//\\/\\/\\/\\/\\/\\/\\/\\/\\/\\/\\/\\/\\/>\ ) m
R R
Section B-B Weir Length Table
Sediment Trap
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EROSION BALES TOE OF FILL—
|

STEP 1. EXCAVATE THE TRENCH.

END EROSION BALES TO BE
/KEYED INTO FILL SLOPE

e oo e o]

FLaw

Plan View

PIPE END SECTION

Erosion Bale Culvert Inlet Protection

WOOD STAKE
(TYP.)

WEDGE LOOSE CERTIFIED
WEED FREE STRAW
BETWEEN EROSION BALES

AR TWINE OR WIRE

waoD STAKE (TYP.)

TWINE OR WIRE

FLOW | [ FILTERED FLOW
)
f S\ G
4 ];1 M:N //(\/(/\\// /\\///\ 12 IN. MIN.
-MIN. N2

Section A-A

Erosion Bale Trenching And Staking

Erosion Bale Applications

Notes

1. Stakes shall be wood and shall be 2-inch x 2-inch x 30-inch nominal.

2. Erosion bales shall be 18-inch x 18-inch x 36-inch.

3. Erosion bales shall be entrenched 4-inch minimum into the soil, tightly abutted
with no gaps, staked, and backfilled around the entire outside perimeter.

4. Erosion bales cannot be used for check dams.

5. Erosion bale filter shall be lower than berm elevation or used in a sump condition.

6. The pay item number for Erosion Bales (Weed Free) (EA) is 208-00011.

DROP INLET
WITH GRATE
l o o o o o o o o
-
o o
? : o ?
o o
o o D\ \ o o o o
\—wuuo STAKES
Plan View
TRENCH LOGS
INTO GRADE 2 IN.
(TYP.)
WlllD FLOW
AN I —
NN
IO

Section B-B

Note: Locate erosion bales at the outside
edge of the concrete apron.

Erosion Log Filter At Drop Inlet
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GEOTEXTILE EROSION CONTROL (CLASS 2)
TO EXTEND UP 2 OF RIPRAP HEIGHT WITH

6 IN. MIN. COVER OVER GEOTEXTILE (TYP).

% ‘“‘0’5"'.:' |
: ,l.". .i YN |
NN N

f OR DITCH

)

GEOTEXTILE
ERDSION CONTROL
(CLASS 2)

Section View Along Ditch Flowline

GEOTEXTILE EROSION CONTROL (CLASS 2)
TD EXTEND UP % OF RIPRAP HEIGHT WITH

6 IN. MIN. COVER OVER GEOTEXTILE (TYP).

Notes:
1. Riprap size Dso = 6 inch or as shown on the plans.

2. The Geotextile Erosion Control shall be Class 2 and conform to the
requirements of Subsection 712.08.

3. The ends of riprap check dam shall be a minimum of 6 inches higher than
center of check dam.

4. For use as temporary check dams only and not for permanent installations.

5. The pay item number for Rock Check Dam (EA) is 208-00041.

f DITCH f
SUBEXCAVATE L GEOTEXTILE
BELOW FLOWLINE EROSION CONTROL
(CLASS 2)
i BF T |
Section A-A

LARGER ROCKS WITH LARGER VOID
SPACES SHOULD BE USED ON TOP

POINT C
I A * DOINT A
POINT B
78
—————— N2 — 6 IN. MIN,
‘ %\\//// 24 IN. MIN.
7,
RPN

Typical Section View

Note: All materials and labor to complete
the rock check dam shall be included

in the cost of work.

Rock Check Dam

% POINTS "A" SHALL BE HIGHER THAN
POINT "B" AND BELOW POINTS "C".
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General Notes

16 GAGE STEEL

— W —~ ) D ) 1. When a mailbox turnout is required, the necessary pay 6. Exact dimensions of angles, platform and shelf brackets,
| | 3" DIA. BOLTS quantities will be shown on the plans. bolt holes, slots and multiple mailbox support components
— — EACH WITH NU% may vary from those shown or implied herein so that all
/_\ ™ AND 2 WASHERS /\ /_\ 2. Asingle mailbox shall be reset at the final designated location components will fit together properly.
PLATFORM (MIN. 2 EACH SIDE) on a new Type 1 support. Two mailboxes reset at the same
BRACKET— : location shall be reset on one double (Type 2) support or on two 7. Plastic newspaper receptacles may be remounted below the
H /— 2 BOLTS single (Type 1) supports as designated. Three, four, or five mailbox on the support. Plastic newspaper receptacles shall
1 FRONT, —1 mailboxes shall be reset on a multiple (Type 3) support. An be mounted in their intended orientation using a galvanized
1 BACK ! } existing mailbox that is mounted on a cantilever support shall be U-bolt and hardware or other mounting system approved by
_ el e s | o L reset on a cantilever (Type 4) support. All work and materials the Project Engineer. Associated costs will not be paid for
S5 DIA BOLTS /J-D 2" x 4" x Vgt Lo P | L ghall be inc_ll_uded in the unit bid price for "Reset Mailbox separately but will be included in the work.
16 - ) -— — tructure (Type _)".
4om EACH WITH NUT, é.% ANGLE BRACKET E gkﬁé&%ﬁM 8. On roads with curb and gutter, the mailbox support shall be
10 ONE LOCK WASHER AND 5" DIA. BOLTS, ] SHELF 3. When the Project Engineer determines that the existing mailbox located in the ground so the front of the mailbox shall be 8
48" TWO FLAT WASHERS EACH WITH NUT, / \ BRACKET can not be reused, a new metal mailbox of similar size shall be to 12 inches back from the curb face. The height shall be 42
WO ~— 2 (1.D.) STANDARD PIPE ONE LOCK WASHER supplied and erected by the Contractor. A new plastic mailbox to 48 inches measured from the gutter flow line to the
ANGLE R '(E.I D.) WELDED MECI:IANICAL AND TWO FLAT WASHERS W/ conforming to Postal Service Specifications may be used as an bottom of the mailbox.
BRACKETS % 4 o s TWO ANGLE alternative when approved by the Project Engineer. An existing
Yy TUBING, OR 2 LB./FT. S W BRACKETS mailbox larger than a Size No. 2 shall be replaced with a new 9. On roads with sidewalk attached to curb and gutter, the
/4 FLANGED CHANNEL r\PA[/-]\'[SI_Tég’)?MsEuF/’\SUII?:?R SINGLE 7 Size No. 2 mailbox. The cost of supplying the new mailbox will mailbox support shall be located in the ground behind the
= be paid for in accordance with Subsection 109.04(b). Exception: sidewalk. The front of the mailbox shall be in line with or
GROUND A custom built, rural-type mailbox may be reset if the mailbox slightly behind the edge of the sidewalk. The mounting
owner obtains prior written approval from the postmaster. height shall be 42 to 48 inches above the sidewalk.
< % 7 NS A NN
NS RIRIRIRIRY N SN SG SRR %/>// > 4. The address information that appeared on the original mailbox 10. The ground surrounding the mailbox supports shall be firm,
% - /W/ shall be placed on the approach side of the replacement undisturbed ground, or well compacted regraded soil. The
7 7 TYPICAL MAILBOXES V/d mailbox. Size and style of lettering and materials are subject to supports are normally driven, but they may be placed in a
A gy /W y w | H | D v A oy the Project Engineer's approval. dug hole with well compacted backfill.
SIZE INCHES 5. Posts, brackets, and all mounting hardware shall be galvanized 11. Proprietary mailbox support systems listed on the CDOT
#1 6vs 81 19 in conformance with AASHTO M 232 and M 111, except the Approved Products List will be accepted as equivalent
[ S N— - J___ ¥ welded mechanical tubing coating shall be G-90 or equivalent alternatives.
#1A 8 10%2 21 conforming to ASTM A 525. A 2 inch outside diameter, 14 gage
Front View Side View #2 [11% 113 | 231 Front View Xlef,\eﬁ g\:gchanical tubing shall conform to the requirements of
430 IN. WITH POST MOUNTING SOCKET MAY
BE USED, SEE DETAIL ON SHEET 2 OF 2.
Single (Type 1) and Double (Type 2) Mailbox Supports
SLOTS FOR ¥g" DIA.
BOLTS WITH WASHERS
AND NUTS
SLOTS FOR
Ye" BOLTS FOUR SLOTS
16 GAGE B 1
Aeir Bk 14 GAGE STEEL
" SHELF BRACKET
8 E/;EHXT ]%"DTS 10 FIT SIZE SHELF BRACKET
4 \D. 2 BOX ADJUSTABLE TWO-PIECE
PLATFORM BRACKET

FOUR 3" BOLTS, EACH
WITH WASHER AND NUT

*D[MENS[DNS VARY T0
FIT SIZE OF MAILBOX USED

Platform Bracket

TWO %" DIA. BOLTS, EACH
WITH WASHERS AND NUT
TO ATTACH TwO

2" x 4" x I/ﬂ” x 4"
ANGLE BRACKETS

TWO %" BOLTS, EACH
WITH WASHER AND NuT_’é

Shelf Bracket

f_ TWO ¥%g" BOLTS, EACH

2" WELDED MECHANICAL TUBING WITH WASHER AND NUT

Single and Double Mailbox Supports Alternative
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9 BOLT HOLES. SIZE 2 MAILBOX REQUIRES FOUR ANGLE CONNECTORS TO
ATTACH THE MAILBOX TO TYPE 3 SUPPORT.MAXIMUM OF FOUR SIZE 2 MAILBOXES.
‘ ADJUST ABLE
| TWO-PIECE
‘ PLATFORM 12" x 42'/," STEEL PIPE
RACKET
i \ BRACKE L - / /4" x 5" STEEL PIPE
= =1 = = 1" x 9" PIPE SLEEVE (UNTHREADED)
‘ ° 2k 20 e Vet x 4 ot x 20 (ALL OTHER PIPE CONNECTIONS SHALL
1L ILn I/n VATl — "x 2" x /g" x 4" 1I'/a" x " BE THREADED)
M_L féJ | \iﬁ J“_/?J ANGLES WITH BOLTS, STEEL PIPE
" " ‘ " n NUTS AND WASHERS " o
S $ro—s s SUPPLIED BY 48 45° ELBOW (TYP.)
MANUF ACTURER
I 56" 42"
4" R=4"-6" NOMINAL 1 |/4" STEEL PIPE —=
NOMINAL 24" (0.0.) 33V,
WELDED
MECHANICAL
TUBING,
14 GAGE
TWO %" DIA.BOLTS TRAVEL O
EACH WITH NUT S RECTION GROUND
AND TWO WASHERS DIRECTION O
l 14" PIPE
7 COUPLING
(\//\//\//\//\// 1 : : : : \\//\//‘ \/K\/K \/A\//
10" P fa— 10" x 15" CLASS B
i L 12 GAGE = CONCRETE
o J{J’ V-SOCKET BASE e
(PAINTED) A AN
A ///\//\\//\\//\\
Sy R
WDOD PLATFORM L~ 24 | Loy e
15" x 18" x MAILBOX WIDTH CLAMP, SAVE AS P
AUTOMOBILE PIPE % Cal e
. FITTINGS " S
Front Side S
. . 24" x 33" BOLTS -
Multiple (Type 3) Mailbox Support R
For 3, 4, or 5 Mailboxes or Approved Equal . et
D Cantilever (Type 4) B
e Increase length 3 feet for each additional single Five Size 1 mailboxes shown Mailbox Support RIS
or double mailbox support, plus an additional 5 Ca s
feet for each multiple mailbox support (ie. 2 e jou ]
multiple and 1 double; add 13 feet.) / 12
/
/' 21" (TYP.)
25' FROM /’
RESD]'%E\;\IET]AL /, MAILBOX
, 8" 70 12"— N . . N .
- '1 " 150" MIN. FROM / MEASURE MOUNTING HEIGHT 3 5 3 3
: PUBLIC ROAD , TRAVEL WAY 10 TURNOUT FROM EDGE OF PAVED SHOULDER MIN. MIN. MIN.
‘ / OR TURNOUT, OR FROM EDGE
EDGE OF [ waiLeo ' PAVED __ WIDENING OF EARTH SHOULDER
MAILBOX 4 / SHOULDER VARIES WITHOUT TURNOUT.
PAVED SHOULDER TAPgp Y. , VARIES | PLASTIC
N 10 Larres| 1 NEWSPAPER
'\\‘x‘ — ROADWAY RECEPTACLES
o P / —_— PAVEMENT (TYP)
E0GE OF ( MINIMUM 2" HMA (GRADING AS SHOWN ON PLANS) -
\TRAVELED WAY USE 8LWHEN S MAY BE PLACED WITH SHOULDER OVERLAY EVBAKMENT MATERIAL S A A A A A A A A A A A A A A I SIS A A
MINIMUM 4" ABC CLASS 6 COMPACTED SOIL .
Support Spacing
. Turnout Typical Section Note: See Sheet 1, General Note 7, for mounting
Mailbox Turnout yp plastic newspaper receptacles.
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¥ EVERGREEN TREE IF DIRECTED ADD WOOD SURVEY LATH PRUNE ONLY DEAD OR DAMAGED
> PRUNE ONLY DEAD OR DAMAGED (APPROXMATELY  1"x2"X48" LONG) BRANCHES
DECIDUOUS TREE N WOO0D. DO NOT PRUNE
1 6" SAUCER AROUND PLANT. PLANT ROOTBALL 2°ABOVE FINAL GRADE, REMOVE
FLUSHT TUTBRANCH- LEAVE ON STEEP SLOPES, PLASTIC DR METAL CONTAINER AND PLANT
S SLIGHT STUB PLANT SHRUB WITH SAUCER IMMEDIATELY.
STANDARD WATERPROOF TREE WRAP Y N, ,L%T%ﬂcﬁocéﬁ\.’ng[}EsE{EEL CUY WIRE, 4* DEPTH WOOD MULCH
(DECIDUDUS TREES ONLY) TO e Vg : FINAL GRADE ‘
SND BRANCH Sy L T-POST OR REBAR STAKE, 3 PER
o A s ,/I,g TREE, DO NOT PULL TAUT 7 X
o e N Ko F——mcr s
FLEX-PIPE BARK PROTECTOR 7% BACKFILL IN ACCORDANCE WITH SECTION 214
ROUGHEN SIDES OF PIT SN
12 GAUGE GALVANIZED STEEL WIRE SET ROOTBALL 2'-4' ABOVE FINAL GRADE, T0 REMOVE GLAZING \//>/ 2 e , FOR ROOTBOUND CONTAINER STOCK, MAKE
LEAVE SLACK’ 00 NOT PULL TAUT REMOVE ALL OF THE WIRE BASKET AND \\\/\\ \) \ / VERTICAL SCORES (1/411 - 1/2" DEEP)
IF T-POST, INSTALL____,.() BURLAP FROM TOP 1/3 OF ROOTBALL SATURATE (DEEP WATER) BACKFILL XY X
) 1 AT TIME OF PLANTING T0 REMOVE ALONG THE SIDES OF ROOTBALL
SAFETY CAP AND ANY TWINE OR WIRE 1/2 1/2
o AR D g g
6'LONG STAKES. 2" x 2 WHITE PVC AROUND AT LEAST 50% OF THE Lo DIA
OR 25" DIA WOOD OR WIRE TO MARK AND PREVENT PEOPLE FROM Standard Nursery Stock Containers
STEEL T-POSTS, TWD PER TRIPPING DVER THE WIRE (#5, #10 and #20) Planting Detail
NOT TO SCA
TREE (DECIDUDUS TREES) 4 DEPTH WOOD MULCH 0T TO SCALE
6" HIGH X 6" WIDE PRUNE ONLY DEAD OR DAMAGED
X SAUCER AROUND PLANT IF DIRECTED 40D WOD SURVEY LATH - ) BRANCHES
FINAL GRADE 5 '\\ ROUGHEN SIDES OF PIT ” BN s
R R TAI | / z E R/EME/V\E/;LA?NG/ R 4* DEPTH WOOD MULCH IEWM N EURRDUNDING GRADES, o ooD FROM
A RESESARSINNA] A A SERRKRESEARARAANK \* :
NN NN N N NN NN INZENZNENANSNNININ <N\ \\|-077%
AN Nl NN
NN NN 4" SAUCER ARQUND PLANT. S 4 e REMOVE PLASTIC CONTAINER AND PLANT
ORI R - RN IR o4 REBAR TLUSH WITH GRADE, ON STEEP SLOPES _ IMMEDIATELY.
\,\\\//}\\/\\> X /\\\/\\>\\>\\\/\\\/\\\/\\>\\‘/\\\/ \\\\\/ THREE PER TREE (EVERGREEN TREES) PLANT SHRUB WITH SAUCER _@z‘ =S
COMPACT SUBGRADE TO MINIMIZE GRR R (TOP MUST BE DRIVEN 1 INCH ON DOWNHILL SIDE ONLY |
SETTLEMENT UNDER EXCAVATION A AN NN N SAVAN BELOW FINAL GRADE) FINAL GRADE—o e
BACKFILL 1/2 OF PLANTING PIT AND ORI RGN T
SATURATE (DEEP WATER) TO REMOVE w | ondf2 1/2 BACKFILL IN ACCORDANCE IRNINIIINANISIN BACKFILL IN ACCORDANCE WITH SECTION 214
AIR POCKETS. AFTER SETTLING FINISH | 12" |RODTBALL ROOTBALL WITH SECTION 214 XK
BACKFILLING AND_SATURATE _|MIN, | DIA ROOTBALL DIA, AN
{DEEP WATER) AGAIN. I I I s
Deciduous and Evergreen Balled and Burlapped K BOTTOM OF PLANTING PIT ELEVATION
. s A N IN RELATIONSHIP TO THE LOWEST ELEVATION
Tree Planting and Guying Detail RO IDES Oh e ‘ OF THE GROUND WATER DURING™ THE GROWING
SEASON SHOULD BE CONFIRMED WITH REGIONAL
(GUY AND STAKE DECIDUOUS TREES 2" AND LARGER CALIPER AND EVERGREEN TREES DVER 4'HEIGHT.) SATURATE (DEEP WATER) BACKFILL ENVIRONMENTAL STAFF.
NOT TO SCALE AT TIME OF PLANTING TO REMOVE » R
AIR_POCKETS. REPEAT WITH ADDED 1/
BACKFILL AND WATERING AS NEEDED. (ROGTBALL)
Deep Rooted Upland Nursery Containers
(DRC #10, #40, #60 and #180) Planting Detail
T T NOT TO SCALE
PREVAILING WIND PREVAILING WIND PLANT AT LEAST 4" ABOVE SOURROUNDING GRADES
WITH AT LEAST 2 LIVE BUDS ABOVE GROUND.
DIRECTION DIRECTION STRAIGHT CUT TOP END
NOTE:FOR TREES ON 4: OR STEEPER SLOPES, OF STAKES WHEN HARVESTING 2'-4" DEPRESSION TO CAPTURE WATER
PLACE TWO GUYS UPSLOPE AND ONE DOWN SLOPE.
OTHERWISE, PLACE FOR PREVAILING WIND.
4" MIN,
Guying Pattern for Evergreen Tree FINAL GRADE 4
i > LIVE UNRDDTED CUTTING STAKES SHALL BE PLANTED
Balled and Burlapped Tree Plantings /\\\;/\\\’,\\\/<\\/<\\/ S A MINIMUM DEPTH OF 18 INCHES AND UP TO 32
SRR INCHES WHERE NECESSARY TO MAINTAIN CONTACT
\\\\/\\\/ WITH THE LOWEST WATER TABLE ELEVATION OF THE
BACKFILL WITH CLEAN ’\{/\\ GROWING SEASON.
NATIVE TOPSOIL NG
K LOWEST WATER TABLE ELEVATION
160° ¢ 180° 24 \\ E&I’R‘%mcﬁ Dv\I'IVIIH-? RSEE&%?I'XL CEUNN\}:III{SE']ANMENTAL
T T 2112 S~ STAFF.
\/
PREVAILING WIND PREVAILING WIND LN PILOT HOLE WUST BE DEEP ENOUGH TO REACH. THE
DIRECTION DIRECTION ANGLE CUT B&LERNHRFRV%TS%E% R LOWEST WATER TABLE OF THE GROWING SEASON
. . Unrooted Cutting Stakes
Guying Pattern for Deciduous Tree SATURATE (DEER WATER) BACKEILL Plantine D g il
. anting Detai
Balled and Burlapped Tree Plantings AIR POCKETS. REPEAT WITH ADDED
BACKFILL AND WATERING AS NEEDED. NOT TO SCALE
Computer File Information Sheet Revisions Colorado Department of Transportation N Stock Standard Plan No.
Issuance Date: 07/01/26 Date: Comments . . . urs ery OC
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Typical Staple Pattern

for Channel Application
See Subsection 216.05.

6" EDGE
SOIL RETENTION BLANKET OVERLAP

(CLASS 1)

'/ OF SPECIFIED SEED RATE

1" TOPSOIL OR SOIL AMENDED

WITH SOIL CONDITIONING TO
/ COVER TRM'S THICKNESS

7'-6" FLOW -
3- 3- ]"6" ] APPLY SEED AND (Q
— _— | _— | — SINGLE BLANKET ANY REQUIRED SOIL STAPLE 12" O.C. Z
******************** - == CONDITIONERS PRIOR
[
.l : 70 COVERING SH\II-\?\ILKEET STAPLE
» L — ] COMPACTED SOIL L
I | WITH BLANKET |
I o I N
- — 2 — — . ANCHOR
2 ANCHOR 6" OVERLAP
I I TRENCH S TRENCH
[ [
— — — NN
| ! : \//>/// COMPACTED SOIL N
i _ ] SR NN STAPLE
! ‘ 12" 0.C. 12" 0.C. Consecutive Roll Overlap
! [ STEP 1 STEP 2
- N S — = To be used wherever one roll of blanket
[ [ Anchor Trench @ ends and another begins with upstream
_l_ ‘ To be used at the beginning and end of the channel across its entire width. blanket placed on top of the blanket
| _ _ _:_ on the downstream side.
[ [
b — — —
[ [
[ [
-— e —_—  —H
[ [
[ [
- — —
[ [
[ [
-— e —_—  —H
[ [
[ [
—  — —_ —H
[ [
[ [
el et i ettt
|¢ l|_6u 3- 3- I

General Notes
1. Z shaped fold to be used on slope every
35 feet maximum.

2. Staple check locations should be at
least 15 feet from the bottom of slope.

4" OVERLAP

N

A
WA
NORROR

R

STAPLE 12" 0.C.

Side Seam Overlap@

To be used for overlap when 2 widths
of blanket are applied side by side

with the uphill blanket placed on top of
the blanket on the downbhill side.

APPLY SEED AND ANY REQUIRED
SOIL CONDITIONERS PRIDR TO
COVERING COMPACTED SOIL WITH

6" BLANKET
o ||
XX

COMPACTED SOIL

Last Modification Date: 07/01/2026
Last Modified By: DLK

IERORORONENE, — 1UR" REINFORCEVENT NAT
DN (TRM)
DIOIOIDIDIDIIDNIN D Y2 OF SPECIFIED
7, L.
<\\//<\\//<\\///\\\//<\\//<\\///\\\///\\\//< 3" TOPSOIL OR SOIL
RORERLRIRERRIR xR MR Channel Check Slot (D)
SUBGRADE To be used at 30 foot intervals in channel flowline.
KLY
- S NI NN
Soil Filled TRM Application < /\\//\<//\\///\\///\\///\\///\\///\\ /\\//\\///\\///
. Cor <o o , NN NN
1. Place 3 inches topsoil or soil amended with soil S /\\/\\/\\/\\/\\/\\/\\/ LK \/\\/\\/\\/\\/ f .
conditioning. R R R IR INYILN STAPLE 12" O.C. STAPLE 12" O.C.
2. Apply half of the specified seed at the broadcast rate \\\/\\\/\\\/\\\/\\\/\\\/\\\\/\\\/\\\/\\\ W RN e re i
it ! RO, -
3. sl TR, SIS i RS
. . RIS KRE
4. Place 1 inch of topsoil or soil amended with soil W ,;w
ditioning into th trix t th duct’ : : : SRR RERRERRIRKRR
(o ioning into the matrix to cover the products Soil Retention Blankets/Turf Reinforcement Mats (TRM) R R RIRIK
5. Apply the remaining half of the specified seed at the Channel Apphcatlon . .
broadcast rate and rake it into the soil. : : Termination of Channel @
6. Install Soil Retention Blanket (Class 1). In accordance with Section 216.
Computer File Information Sheet Revisions Colorado Department of Transportation Soil Retenti Standard Plan No.
Issuance Date: 07/01/26 Date: Comments 01 e en lOH
Designer Initials: JBK M-216-1

Standard Sheet No. 1 of 2

Construction Engineering .
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' e 2829 West Howard Place
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3I
1'-6" 1-6"
[ —]— — @ — —[— |
] e - F
| |
! |
3 —— @ — ® — :_
| -
| ‘C' |
[ = ‘
|
L
|
|
| EARTH ANCHDR (TYP) |
|
|
—:— — [ — ") —_
|
|
1 1
I.\ — — _— R :‘
|
|
l |
|
— @ — Y -
|
|
|
|
STAPLE (TYP)) |
|
|
|
|
| ‘
T o —_— ) _‘_
‘ |
L L
®© — — — e — — — o
| g |

Typical Staple or Earth Anchor
Pattern for Slope Application

If earth anchors are not specified on
the plans, only staples shall be used.
See Subsection 216.04

G
,\\\>//\\// LOAD BEARING PLATE
N
N7
K TENDON

ANCHOR HEAD ARG
(LOAD-LOCKED

SINGLE BLANKET

APPLY SEED AND
ANY REQUIRED SOIL
CONDITIONERS PRIOR
TO COVERING
COMPACTED SOIL

STAPLE 12" 0.C.
OR EARTH ANCHOR

SINGLE BLANKET

WITH BLANKET T
6II
. NN ANCHOR = N é\gg:gﬁ
3 2 LG TRENCH X A
R R
AN I ANIAIN COVPACTED SOIL” NN NN
NN N N N CN NN GN Y ' ' STAPLE
STAPLE 12" 0.C
12" 0.C e
STEP STEP 2
Anchor Trench @
To be used at the upslope and downslope ends of blanket across the entire width
of slope unless slope runs into receiving water. (See Downslope End Staple Check).
v . v B2 3 B ()
> S Y

SR

AN R
R

____________ LDW o ,. /9,10
/ ~ C

. R
Y o UL OVERLP 3R <,

— 36" ——

SOIL RETENTION BLANKET
(CLASS 1)

COVER TRM'S THICKNESS

TURF REINFORCEMENT MAT
(TRM)

DI '/, OF SPECIFIED
<\\/<\\/<\\//\\\//\\\/<\\/<\\//\\\/< 3" TOPSOIL OR SOIL
RRDRRRR . e i
L CONDITIONING
SUBGRADE

Soil Filled TRM Application

1.

Place 3 inches of topsoil or soil amended with soil

'/ OF SPECIFIED SEED RATE

1" TOPSOIL OR SDIL AMENDED
WITH SOIL CONDITIONING TO

Soil Retention

Blankets/Turf Reinforcement Mats (TRM)

Slope Application

In accordance with Section 216.

A G
) I' %\\Q} ~ Q\'Q "’(." g

\\Q.Q /‘%’ Rt

/3‘6 ik 6" EDGE P

L { e ~ ¢

: c w\ G -

A 4" EDGE
g

STAPLE 12" 0.C.
OR EARTH ANCHOR

6" OVERLAP

Consecutive Roll Overlap
To be used wherever one roll of blanket ends
and another begins with the uphill blanket
placed on top of the blanket on the downhill side.

STAPLE 12" 0.C.
OR EARTH ANCHOR

4n

~—

Staple Check @

6" FOLD OVERLAP

STAPLE OR
EARTH ANCHOR

SRR
CRRKS
RIS

Termination of Channel @

X K
R

-
(s
\\\ %

-

STAPLE (TYP.)
4II

POSITION) conditioning.
2. Apply half of the specified seed at the broadcast rate
Earth Anchor and rake it into the soil.
- 3. Install TRM.
Notes: 1. Earth anchors will be used instead of 4. Place 1 inch of topsoil or soil amended with soil
staples when specified in the plans. conditioning into the matrix to cover the product's
: thickness. Downslope End Staple Check
2. Earth anchors shall be paid for 5. Apply the remaining half of the specified seed at the - —
seperately as specified in Section 216 g . To be used when slope runs into a receiving water
of the CDOT Standard Specifications broadcast rate and rake it into the soil.
’ 6. Install Soil Retention Blanket (Class 1). and cannot be extended 3 feet beyond slope.
Computer File Information Sheet Revisions Colorado Department of Transportation S .l R t t. Standard Plan No.
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HMA OR

CONCRETE

SAFETYEDGE
SLOPE
EDGE DF SHOULDER
OR PAVEMENT (SEE NDTE 1) EMBANKMENT
1(/ 5" MAX. (SEE NOTE 9)
' ' N\ [ N
TR A
N RN

//

OR

2" <T <5

f

EXISTING ROADWAY PAVEMENT

ROAD BASE

4 N
NN K\’r \\//>\\///\\//>\\// N

2

VARIES

HMA OR CONCRETE
SAFETYEDGE
(SEE NOTE 4)

SafetyEdge Detail for Hot Mix Asphalt or Concrete Resurfacing

Greater than 5 Inches

HMA OR CONCRETE OVERLAY

SAFETYEDGE
SLOPE EMBANKMENT
(SEE NOTE 1) (SEE NOTE 9)

g

EDGE OF SHOULDER
\ OR PAVEMENT
ya

AN
7/

EXISTING ROADWAY PAVEMENT

OR

T>5

HMA OR CONCRETE

ROAD BASE

RN N #
. \//\//\\///,/(\<//\\\/\

/ LK
/\ﬁ//\,\\//\,\\//\\/,\\/ N

HMA OR CONCRETE
SAFETYEDGE
(SEE NOTE 4)

SafetyEdge Detail for Hot Mix Asphalt or Concrete Resurfacing

Less than or Equal to 5 Inches

EDGE OF SHOULDER

\\\\\ER PAVEMENT  _(SEE NOTE 1)
\ <% 5" MAX. /

SAFETYEDGE
SLOPE EMBANKMENT

(SEE NOTE 9)

/D D
>

L
[

AN

AL #
CSEHER
4/// 4;//éi<5<f§\\

HMA - 2" < T < 5"
CONCRETE - 4" < T < 5"

|

//C;;;EADWAY PAVEMENT
OR ROAD BASE HMA OR CONCRETE

K * \\/,\/\\/\\
VARIES

SAFETYEDGE
(SEE NOTE 4)

SafetyEdge Detail for New Construction, Widening, and Reconstruction

Greater than 5 Inches

EDGE OF SHOULDER

OR PAVEMENT
HMA OR CONCRETE OVERLAY

SAFETYEDGE
SLOPE
(SEE NODTE 1)

5

/ N\

S

A

X7

/
NN IN
7O ASENCK
NS

7/

ROADWAY PAVEMENT
OR ROAD BASE

HMA DR CONCRETE
SAFETYEDGE
(SEE NOTE 4)

SafetyEdge Detail for New Construction, Widening, and Reconstruction

Less than or Equal to 5 Inches

EMBANKMENT
(SEE NOTE 9)

#
R

'\

37 degrees (1V:1.3H).

"box-out” to prevent placement during paving.

. The SafetyEdge shall have a slope of 32 degrees (1V:1.6H) relative to the pavement 6.
cross slope with an acceptable rise to run range between 27 degrees (1V:1.9H) and

. Construction of the SafetyEdge shall not result in a decrease of paved shoulder or

lane width for new construction, widening, reconstruction, or resurfacing greater 7.
than 3 inches in depth. Resurfacing 3 inches or less in depth may result in a

decrease in paved shoulder or lane width during construction of the safety edge.

See appropriate typical sections details in the plans.

. The SafetyEdge shall be constructed monolithically with the adjacent lane or 8.
shoulder, and shaped and compacted with a device attached to the paver. The

device must produce a uniform surface texture without tearing, shoving, or

gouging, and must not leave marks such as ridges and indentations. The device

must be capable of transition to crossroads, driveways, and obstructions. 9.

. The edge of the roadway, where the SafetyEdge treatment is to be placed, must
have a solid base, free of debris such as: loose material, grass, weeds, or mud.
Grade areas on which the SafetyEdge is to be placed as required.

. In areas that do not require the SafetyEdge, it is acceptable to saw cut and remove
the SafetyEdge after paving operations are completed or to construct a formed

Additional Quantities Required for SafetyEdge”

General Notes

In locations where a transition from a SafetyEdge section to a non-
SafetyEdge section exists, a transition shall be constructed to avoid a
vertical edge perpendicular to traffic. Transitions shall be included in
the cost of the SafetyEdge work.

With the approval of the Project Engineer, in areas where it is not
possible to place the SafetyEdge in conjunction with mainline paving
operations, short sections of handwork shall be allowed when
necessary for transitions and turnouts.

Site preparation and additional earthwork required to construct the
SafetyEdge will be paid as equipment hours and embankment or
shoulder materials.

After the SafetyEdge has been placed, the shoulder or embankment
material shall be graded back flush with the paved lane or shoulder
face.

10. The SafetyEdge shall not be used where the foreslope/embankment or
the ground surface has a steeper slope than the slope of the
SafetyEdge.

11. The SafetyEdge shall be constructed along all edges of roadway, except
at areas with curb and gutter, areas with guardrail immediately
adjacent to the edge of the roadway, at the intersection of crossroads
where a vertical edge is required, or areas noted in the plans.

CASE PAVEMENT HMA HMA CONCRETE CONCRETE
THICKNESS TONS**/SIDE/LF TONS**/SIDE /MILE CY/SIDE/LF CY/SIDE/MILE

2" 0.002 9.3 NA NA

Tes 3" 0.004 20.9 NA NA
4" 0.007 37.2 0.003 17.0
5" 0.011 58.2 0.005 29.7
6" 0.015 81.4 0.008 41.6
7" 0.020 104.7 0.010 53.5
8" 0.024 127.9 0.012 65.4
9" 0.029 151.2 0.015 77.2
10" 0.033 174.5 0.017 89.1

T>5" 11" 0.037 197.7 0.019 101.0
12" 0.042 221.0 0.021 112.9
13" 0.046 244.2 0.024 124.8
14" 0.051 267.5 0.026 136.7
15" 0.055 290.8 0.028 148.5
16" 0.059 314.0 0.030 160.4

* FOR INFORMATION ONLY.

T - TOTAL THICKNESS OF PAVEMENT

)}5( - SEE APPROPRIATE TYPICAL SECTION DETAIL
IN PLANS FOR ROADSIDE DETAILS

% SAFETY EDGE

**ASSUME HMA DENSITY IS EQUAL TO 145 LBS PER CUBIC FOOT.

7, SLOPE
%

3 (SEE
NOTE 6)

Transition Detail
for Concrete Only
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STATIONING SHALL BE STAMPED AT 500' INTERVALS ON EACH OUTSIDE MAINLINE SHOULDER AS SHOWN General Notes
5 TYPICAL @ JOINT SPACING f— 15! 1. This standard plan does not apply to thin concrete overlays (whitetopping).
L Imln 18! Ll 18! 18! 18! "
1 [ 15'mox 15 15 15 15 15 B _I__12 2. Longitudinal joint shall be placed adjacent to lane markings when possible and have a maximum spacing of 13 feet.
BRIDGE | J—[
q@ | ) EM 3. This joint layout shall be used as a standard of the joint layout for the project. If the contractor proposes variations
APPROACH SHOULDER \[}7 A - . h N
SLAB 18" —] j=— from this standard or the project has unusual or irregular conditions not covered herein, the contractor shall
I I A N A A A A A A N I e T | 3 prepare a pavement joint layout for approval by the Engineer. Slabs 13 feet in width shall be constructed only
SEE BRIDGE T T 17T T T T 111117 1T 1T T 171 I@‘DI T T T T T T RIGH where designated on the plans.
N srioce Pé??:IL’;D%F 12! TIE BARS NUMERALS 4. On multilane divided highways, the multilane directional pavement and both shoulders shall be placed with @
DECK SLAB AND 18" —] j=— 36 CTRS‘) longitudinal contraction joints.
L [ IR A = S N T T T A A AN N I I M A T I W T I
JOINT LN L L R O L O B 5. On multilane divided highways separated by a concrete barrier, a @joint shall be constructed at one of the
barrier faces.
12! 90°
18" — — | \ 6. @ joints shall be constructed between the two opposing directions of travel on a multilane undivided highway
[T N N I T T T 1 I T I A T A when all of the following apply:
T 171 SII-IEIUL:)IER L LI L L L L L L L L L L L L L L L L LI N \
. | A. Pavement is continuous across both directions of travel.
— B. There is no median barrier.
Typical Joint Layout for DIRECTION OF TRAVEL C. The width of the pavement in one direction is greater than 80 feet.
\ F—15—, Concrete Roadway with Concrete Shoulders 7. On variable width slabs, the 2 feet or 4 feet end of slab width dimension may vary +6 inches.
84 I
\ ¢ Zg::gg :1 VARIES 8. On gore panel widths less than 6 feet, tie bars shall be eliminated on the side adjacent to the ramp.
uF F+| SHOULDER
* 5 }§ = \ [;HDULDER 9. No joints shall be placed within 1.5 feet of either side of the center of the wheelpath. Wheelpath is defined per
| oET ES Subsection 101.02.
T66 *
¢ 1024 @ 13 E?g&gS&%ﬂEA%E)A 13 10. The tick marks for tie bar line type are for illustrative purposes only and do not represent actual tie bar locations.
. 126 114 T See M-412-1 Sheet 5 of 9 for tie bar placement locations.
INCHES 150 138 I
FROM EDGE 38 126 ES 11. If a joint is not continuous into an adjacent slab, a joint termination core (See Sheet 5) shall be constructed using 4
?E E)EEV[IJEL[')SER 90102 * I inch PVC pipe filled with an approved non-shrink grout or bond breaker filled with an approved non-shrink grout.
s = : 12
1 ;BEE?Z ok RAMP AND SPEED CHANGE
4= I
136 T LANE DIMENSIONING FOR
L IR =) x \ L | SHOULDER JOINTS ONLY. SEE PLANS
) : FOR STRIPING LOCATIONS.
Dowel Bar Detail for Joint Exclusion Area SEE SHEET 2 FOR RAMP
@ Joint with 13 Feet and 12 Feet Wide Slabs for Wheel Path /" DOWEL BAR DETALLS!
TIE BARS SEE NOTE 11
ALTERNATIVE SEE NOTE 11 36" CTRS. I
DIMENSIONS (SEE NOTE 3) ] ALTERNATIVE
. "G ia iaan DIMENSIONS (SEE NOTE 3)
| 2'\\ N . E L 2
SHOULDER """'ﬁ e L I () NI SRR ENRY
IHHIIHHIHIIIHITI]éIBIA'I?éHI"HHHIH @ SHOULDER
12' OR 13" (:)T ; . -+ttt e e HHHH
:::::::ﬁ::::::::::??:?T:R:S:':i::::::::: O~ 13'0R 12!
12' OR 13' \ X‘ -+ e e } = HH
AR e i L e e A \ / l (] 12
SHOULDER @ HIHIHIIIHHHIIHHIHIIHIHIHIIIHIIIHIHHIHIIIIIIHIHHIHIIHHIIHHIIHHHIHHIHIHHIIIIHHIHHHHHH..HH’IHH——S-HUUL-UERr
Rural Two-Lane Multi-Lane with Speed Change Lane and Concrete Shoulders (1
TIE BARS RAMP AND SPEED CHANGE LANE DIMENSIONING FOR :
36" CTRS. AR JOINTS ONLY. SEE PLANS FOR STRIPING LOCATIONS. Joint Legend
TIE BARS SEE NOTE 11 ugh : SEE SHEET 2 FOR RAMP DOWEL BAR DETAILS. (SEE SHEET 5 FOR JOINT DETAILLS)

36" CTRS. |

12.5 (D) TRANSVERSE DOWELED

-
SEE NOTE 11 _ WW D (D)
2 R .&/ﬁ MWWW 2 b 6't 6" \—'1/5’\ 777@777 e
| = l A |= N =|= N ==|= ] (i LONGITUDINAL TIED

o

I N FE A RS NS A | A [l IR N A N A
T[T L LI L LI L L
T |

Optional Longitudinal Joint in Center for Single Lane Speed Change Lane

Standard Plan No.
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— 15—
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Joint Legend

(SEE SHEET 5 FOR JOINT DETAILS)

|

TRANSVERSE DOWELED
LONGITUDINAL TIED

UNTIED

@
@

12.5'
12.5'

TO DOWELS

* ]NCQ%S FROM

SHOULDER

12
12
36

=
48—

24—

1
D)
O
||
]

' @ SHOULDER

12
6
|

4 INCHES FROM
THE INSIDE
@D JoinT TO
THE DOWELS

with Center Longitudinal Split Lane

Ramp "B" Dowel Bar Detail for Joint

Joint with a 12-Foot Lane

Ramp "A" Dowel Bar Detail

©

for

,NOTE 3)

|

SHOULDER

13'0R 12'

12!

SHOULDER

RAMP AND SPEED CHANGE
LANE DIMENSIONING FOR
JOINTS ONLY. SEE PLANS
FOR STRIPING LOCATIONS.

ALTERNATIVE DIMENSIONS

(SEE SHEET 1

J/

®

-y

)

-~

TIE| BARS,
36" [CTRS.

&

E

%

/

I

TIE BARS

36" CTRS

@:::::::..

-
e+

SEE JOINT TERMINATION
CORE DETAIL DN SHEET 5

Q-2

f

M PRI 1Yo VI PRI N
L D

VARIES

TIE BARS 36" CTRS. \

A

T

ﬁ""""""""""""""

\

O

[

f

LIS L L L L L L LI L L L L L7 L L L L L L L L LB B LB

ion and Deceleration Lanes and Concrete Shoulders

Multi-Lane with Accelerat

RAMP AND SPEED CHANGE
LANE DIMENSIONING FOR
JOINTS ONLY. SEE PLANS
FOR STRIPING LOCATIONS.

SEE JOINT TERMINATIDN

CORE DETAIL ON SHEET 5

TIE BARS
36" CTRS.

TIE BARS 36" CTRS.

SEE JOINT TERMINATION
CORE DETAIL ON SHEET 5

12.5'

10

12,5

RAMP
uBII

B

12!

SHOULDER

6+ 6"

@’

T T T T T AP = TN AT T N T T AT T T T N T T A O I T T T T I N W B B P M W

VARIES

1D

®)

T TN I T AT N T T T AN N T T T T O I O I " T T I I I A T A

@
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Notes

1. Longitudinal joints shall be placed adjacent to lane markings when possible and have a maximum spacing of 13 feet
(15 feet is permitted with monolithic curb and gutter).

2. Construct transverse joints perpendicular to the centerline of pavement and extend through the curb or curb and

12" MIN. )

@@ P |

BOND
BREAKER
(:D[JR(:D 4 7 4
/ @ gl
THAN 4 / 12" MIN. ),

LESS
12"

|

a

@=L P

@UR gutter.
@ % 3. Place 1/2 inch minimum expansion joint filler in full depth curb joint at intersection return radius points.

4. The contractor shall, unless otherwise shown on the plans, select and use a bond breaker at inlets, manholes and
similar size structures. Smaller structures such as valve and monument boxes shall not require a bond breaker.

5. Where a longitudinal joint passes less than 1 foot from a cast-in-pavement manhole or similar size structure, install
joint as shown in Details 1 through 4.

Inlet or Manhole
Cast in Pavement

INTEGRAL CURB

©

6. Transverse joints shall either intersect the center of circular manholes and inlets or be at least 4 feet away from
the edge of circular manholes. See Curb Inlet Boxout detail.

7. When the short run of the transverse joint is less than three feet wide, eliminate dowels.

8. The tick marks for tie bar line type are for illustrative purposes only and do not represent actual tie bar locations.
See M-412-1 Sheet 5 of 9 for tie bar placement locations.

8" MIN. APRON
1/n ? 9. If a joint is not continuous into an adjacent slab, a joint termination core (See Sheet 5) shall be constructed using 4
| '/a" RECESS inch PVC pipe filled with an approved non-shrink grout or bond breaker filled with an approved non-shrink grout.
- > - - . IS B
l A A A .- . a INSTALL TRANSVERSE JOINT AT
TAPER — NARHOLE (70) BOTH BOXOUT CORNERS IF J L d
4:1 T > MANHOLE oint Legen
7
T0 MEET APRON 12 BOXOUT IS 8 FT.OR LONGER. (SEE SHEET 5 FOR JOINT DETAILS)
(se€ (EJ) JOINT DETAIL) NN * 0 CPSION 0T
Section A-A Curb Inlet Boxout @ ) IRANSVERSE DOWELED PERMISSIBLE ALTERNATIVE
. L JDINTS WITH
SMALL RADII < 16'
JOINT IS NOT REQUIRED IF CURB AND
\ #BUND BREAKER ~ a" RECESS GUTTER IS POURED MONOLITHICALY ¢+ 1 |1\ | ——— @) -—-—- — UNTIED
l Lo e e e INLET OR WITH ADJACENT LANE.
A A A A MANHOLE ( (3 F—+—+—+—+—+{TH——+——+— LONGITUDINAL TIED 24 G TYP:
| 4:1 TAPER % @ I
T0 MEET T I
u STRUCTURE. * ¥ SHOWS EJ SEE NOTE 9 CURB INLET % @
OND BREAKER SHALL BE ~—(D— CURB AND SHOWS * 8' MINIMUM BOXQUT /%
COMPOSED OF PLASTIC Section B-B see DETALL (1) @) GUTTER INTEGRAL S se€ DETAIL (2) OR 15 MAXIMUM (S?_IEEEE TDEST)A[L N .
SHEET, BUILDING PAPER _— CURB * \ —(D
OR OTHER APPROVED * N @ * V St /\ * * v r *
MATERIAL THAT HHHHHH N A U 4 AN LR =
PREVENTS BONDING. N @ _Cj/ QD/
L ey L L e N L R = L B B B L A R M L B B B A B L R R L ny REOROS Laa! b=~ s ARt Lay —Lw
- & Q o Q © .
A & ey
O] ::Q:D/:: - HH- A ::::f{:::: -HHH ::C:D:: - :&D/:: -
2'TYP ( )
see oETAL (&) e ’@””””L’””’”””'“) JimNiEn S PO N o W1 OO [ J—HHHH'H\IHHHHHIHHIHIHIHHHHHI.H.
©3: O * \—CURB INLET * 1% * — *
__/‘\ [ n
ST TG BOXOUT 0 2 46" TYP. \SEE oeraL (3) ] g A @ *
L T L 2 son Typ,  (SEE DETALL ON % %* / * AR RSN
I " SHEET 5)
1w £ XPANSION %* ROUNDING OF ANGLE BY m)
V! EXPANSIO N see 3 FORMING OR SLIPFORM PAVING oo A * — ste (&)
2) JOINT DEFALL PERMISSIBLE. JOINT DETAIL
5 MAY BE ALIGNED WITH
[ FRONT OR BACK OF HMA PAVEMENT
HMA PAVEMENT CURB.

Typical Curbed Pavement Joint Layout
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Notes

1. Longitudinal joints shall be placed adjacent to lane markings when possible and have a maximum spacing of 13
feet (15 feet is permitted with monolithic curb and gutter).

2. Construct transverse joints perpendicular to the centerline of pavement and extend through the curb or curb and

gutter.
Joint Legend '*'3. Place 1/2 inch minimum expansion joint filler in full depth of curb joint at intersection return radius points.
(SEE SHEET 5 FOR JOINT DETAILS) 4. The contractor shall, unless otherwise shown on the plans, select and use a bond breaker at inlets, manholes, and
/ \ similar size structures. Smaller structures such as valve and monument boxes do not require a bond breaker.
@ EXPANSION JOINT 5. Where a longitudinal joint would pass less than 1 foot from a cast-in-pavement manhole or similar size structure,
construct joint as shown in Details 1 and 2 on Sheet 3.
@ TRANSVERSE DOWELED 6. Transverse joints shall either intersect the center of circular manholes and inlets or be at least 4 feet away from
the edge of circular manholes. See Curb Inlet Boxout detail on Sheet 3.
@ UNTIED 7. When the short run of the transverse joint is less than three feet wide, eliminate the dowels.

0—0—0—0—0—0—@—0—0—0—0—0—! LONGITUDINAL TIED 8. On gore panel widths less than 6 feet, tie bars shall be eliminated.

9. The tick marks for tie bar line type are for illustrative purposes only and do not represent actual tie bar locations.

[ T B I II I 1 1 | | DOWELED EXPANSION 7 ¥ See M-412-1 Sheet 5 of 9 for tie bar placement locations.
K / 10. If a joint is not continuous into an adjacent slab, a joint termination core (See Sheet 5) shall be constructed using
* I 4 inch PVC pipe filled with an approved non-shrink grout or bond breaker filled with an approved non-shrink grout.
* 1 X
SEE NOTE 10 T0 __1 I I L) SEE NOTE 10 SHOWS CURB
—. ._ ! T T4 \ AND GUTTER —.
SHOULDER ® @ O * 2 F /;; 2 * §| ®
{ — {
............... e e e e e Prrrrfrrrrefreyreprreeefrebrepreenag i Hrenn e e e e e e e
ne i o i
LANE L @) 2 L
SHOULDER AN EXTRA JOINT SHALL BE PLACED HERE (TYP.), WHEN THERE IS MORE THAN A i AARRAN ARARE RRARA) RARAA . S ARAT ARAN AAAN RAMRA RARAM H * AN EXTRA JOINT SHALL BE PLACED HERE (TYP.), WHEN THERE IS MORE THAN A 12
12 FT.GAP BETWEEN A JOINT LOCATED AT A CURB BREAK POINT AND THE ( @ SEE NOTE 10 FT.GAP BETWEEN A JDINT LOCATED AT A CURB BREAK POINT AND THE PREVIOUS JOINT
PREVIOUS JOINT CURB BSREESKNESI;NIO % v eeeee L eeceefeeret eeced eeced eeee eece eevee e |2I * * CURB BREAK POINT SEE NOTE 10
SHOULDER ¥ ’_.’-: R R e A 17N AN RAASA BAAAI RS RAsaat EAat :\\ y
—— © T ;
AN R e e B e R E B e B B L s L I | A P O
LANE - i D 0t
HH ::E’rﬂ@:::::HH:H:H:HHHH:H:H:H.HH:HH:H:HHH:H:H:HH H:HH:HH:HH:H:::::H::g?:::::::::HH:HH::::HHH:H:HHH: e H:HH:HH:H:HHH:HHH:::::::::KQH:H HHH
LANE 2 / - § 2 2 . / 2
.......... ) L0 O R VO OV A 0 O O A OO L O I I U OO UL O OO VOV L L OO OV OV O OO -9 21 o Y
AR RARAN A-rdr T T T T R DR R A R At R R i A I 1 E AR T N B R A AR RN A A =
— L el I I I ,‘,‘—H—r‘\""""’;
S [ R R e e e N e e L R + T T T HHHHHHHHHHHH RS ] —
SHOULDER SEE NOTE T0— Ay, E I sl — \SEE NOTE 10
* * & f 1 * * EXPANSION MATERIAL AT
SHOWS T f1¢ BREAK IN CURB ALIGNMENT (TYP.)
CURB AND SEE NOTE 10 1 T 1 SEE NOTE 10
GUTTER T
10
LT
i * % SEE (AC) JOINT
HMA PAVEMENT \) DETAIL
Multi-Lane Intersection with Speed Change Lane and Concrete Shoulders
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SEE BRIDGE PLAN Note

FOR DEPTH Reinforcing Size Table _
éfigUACH CONCRETE Tie bar size is No. 5 when pavement is placed on 1. Pavement Thickness (T), shall be as shown on the plans.
ROADWAY SLAB
( r / unbound bases. PAVEMENT THICKNESS (T) | DOWEL BAR DIAMETER
- , ] :>|:>:> L L T ' . . ;
s DN TP . "B, RS B A Tie bar is No. 6 when pavement is placed on lime
. R ) . ) . . 7In.<T<8In. 11In.
LA A A A L treated soil, asphalt or cement treated, milled
.b . . / N — asphalt, or recycled asphalt bases. 81In. <T<10In. 1.25 In.
SEE BRIDGE ~———A——2=
PLAN FOR MONOLITHIC CURB AND GUTTER 10In. < T< 15In. 1.50 In.
5 SHALL BE SAWED TO THE SAME
DESIGN AND JOINT DEPTH AS THE PAVEMENT.
Bridge Approach BOTTOM OF SAW CUT —_——— . —
RN ~ ,)7AKEYWAY[S S
RSN b ALLOWED TO R :
S e 36" CTRS. FACILITATE USE AT AT L
e e Do\ /_TIE BR OF BENT TIE 1 1I|_ '
4 Al 4 A * | > BARS OR 36" CTRS. .
1/ 2 1/ 2 . o
/4" BELOW  SURFACE l |‘ /a" BELOW SURFACE l r L T5 T | APPROVED TWO /2 =TI BARS & -
| — , . 37 A oAb o .e .4 /2 PIECE CONNECTORS l N
O 4" Pve PIPE FILLED SILICONE | | . SILICONE | | ® . . g -7 .7 L
WITH APPROVED NON- SEALANT pl b b seaat pplobop (172 R B NN DS L TN @
SHRINK BREAKER FILLED . . . . . . . : |
O WITH APPROVED NON- o oY e T sl I © Sawed
J SHRINK GROUT. .8 , . f : . . .
LA Y—Jdoint S 7 ST Longitudinal _9,_ .
R o/ MATERIAL R o/ MATERIAL Tied Joint (lO”g‘tp“lg:“:;giV:Ske"ed
e e
@ Expansion Joint Doweled
Joint P Expansion Joint JOINT SEALANT JOINT SEALANT
Termination Core
%6" _,_I I___ I/4u
'A_l_‘A..-A. -A‘ b"’. _l_b" 3 R
-, :%6"_.A.._ -.A.. -.A’. “7. " N;\[N-. ] |/4" R A.' . A .
A @ A ST IEVZERIIRVAT S B
_L a . a . . a . a . . . . . .
L;==;T;0’RIZUNTAL TRANSLATION VERTICAL SRR N > " DIA BACKER ROD
— NG VERTICAL ROTATIONAL *. " %" DIA BACKER ROD o LR (
=T |.__ LONGITUDINAL ALIGNMENT P ey - R
TRAFFIC — (SIDE) SHIFT 1/2 TRANSLATION 1/2 e T e s l
FLOW 1 Seal At <_@]
%gj Sawed Joint <—<] Construction Joint
HORIZ. -
ROTATIONAL ALIGNMENT T IS PAVEMENT THICKNESS FROM PLANS *%K USE T/4 WHEN T < B IN.
SEE DOWEL SPACING
IN TRAVEL LANES
ON THE PLANS
Plan View Section A-A Section A-A MINIMUM 3" COVER
Showing Horizontal Translation, Showing Vertical Showing Vertical DOWEL BAR SIZING
Longitudinal (Side) Shift and Translation Tolerance Rotational Alignment ’ l SHALL BE DETERMINED
Horizontal Rrotational Alignment . _L BY THE THICKEST T _l
. SLAB DEPTH. RIGID WELDED
ASSEMBLY | /2
IF NEEDED

Details Illustrating Dowel Placement Tolerances

See Subsection 412.13(b) for allowed tolerance values

Dowel and Tie Bar Doweled Transverse

Placement for Varying . . .
Pavement Thicknesses Construction or Contraction Joint

(Transverse Weakened Plane Joint)
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EEUE{HE CONCRETE PAVEMENT 50:1 TAPER TRANSITION FROM
OVERLAY OVERLAY TO SLEEPER SLAB 4" CONCRETE
4 ‘ rPAVEMENTi
LS . P~ P - T ""%éq
e e e TS X RS VT T — — — — . . - : - : - : - OVERLAY | o\ g Lo Lo 0T
S S S b LR I ] ——— 7 -
(] o o = o o . o o r P o
a2 a0 Zag FadPr T TR o8 o B NSRRI B ST
N 10' - - 10 HMA THICKNESS VARIES HMA THICKNESS VARIES W 6" ABC CLASS 6
1\
EPOXY COATED #5 BARS (8 TOTAL)
EPOXY COATED #5 BARS (8 TOTAL) 20 GAUGE GALVANIZED STEEL k 20 GAUGE GALVANIZED STEEL
— REQUIRED FOR ALL EPOXY COATED #5 BARS (8 TOTAL) | 20 GAUGE GALVANIZED STEEL |
EPOXY COATED #4 BARS (24" 0.C.) SLEEPER SLABS EPOXY CDATED #4 BARS (24" 0.C.) REQUIRED FOR ALL SLEEPER SLABS EPOXY COATED #4 BARS (24" 0.C REQUIRED FOR ALL SLEEPER SLABS
PCCP Expansion Joint PCCP Overlay Expansion Joint PCCP Overlay to Existing PCCP
Transition with Expansion Joint
OPENING MAY BE CONCRETE SLAB
SAW CUT —— TYPICAL TYPICAL
CONCRETE, 4" CONCRETE PANEL PANEL SHOULDER
ROADWAY SLAB ROADWAY SLAB SLAB SLAB
LENGTH ——=— LENGTH
APPROXIMATELY 100 FEET UPENING_MAY BE G ST B h 1 |
FROM BRIDGE EXPANSION SAW- CUT =—1-4" 10 DivEnsIONs K 4 e -
1/40 R F TRAVEL
JOINT AND EVERY IMILE  \ — iy (/ (VSAEREYNDTE Y -/ T T A= 1 LANE
. S S A e
| | | | A - BIAI\QEYNSIDNS L by TH}/ ) ~A .A T ‘A . b Coe -+ REQUIRED E:
- i e 17, . . = F oTiEBARS T =
| || (SEE NOTE 4). s HMA OR 20 GAUGE - = “
WIDTH OF | | | | GALVANIZED STEEL - * - €
ROADWAY 4 y " : . L +
| i | | — 1. ) HMA OR 20 GAUGE St . s, F— (TP) —
% T \ GALVANIZED STEEL - 7 - EXISTING PAVEMENT = = . | e
|| | | #5 CONT. T0T. 6 \ IR S TR R e
3\ . . . .
SPENING VAY BE AW COT ! ! Expansion Joint Detail
NOT TO SCALE 2" VERTICAL DROP FROM CONCRETE
Sleeger.Slab Sleeper Slab (HNISH ELEVATION
Plan View Profile View 1/2
| | |
i ’?‘b RS
: . . N . .
R Y. S N
TN T
\ \ \ h
Notes T 1 Tero2n T
1. Concrete expansion joints shall be required at the locations shown. Sleeper slabs for 3. * 4 inch wide precompressed chemically resistant foam topped with a traffic-grade silicone CONCRETE WITH
the concrete expansions shall be Class D or P Concrete. Reinforcing steel shall be sealant such as Willseal 250, Wabo Hseal, Emseal BEJS System, or an alternative as ROUGH SURFACE
Grade 60 epoxy coated. The cost of the concrete, reinforcing steel, and galvanized approved by the Engineer and Region Materials Engineer. Expansion joints shall be placed
steel shall not be paid for separately but shall be included in the cost of Item 412 - at approximately one mile increments as directed by the Engineer.
Concrete Pavement bid items. The cost shall be included in Item 412 - Place Concrete Pavement.
Depth of sealant shall be based on the table below. Asphalt to -C_oncrete
2. At each of the reconstruction expansion joints a pipe edge drain shall be installed M
per M-605-1 of the M Standard Plans. The edge drain shall continue 2 feet beyond NOT TO SCALE
both sides of the expansion joint and include a transverse underdrain at each end on PAVEMENT THICKNESS (T) | SEALANT DEPTH (INCHES)
the edge drain. If the underdrain pipe cannot drain outside of the roadway prism, X
the pipe edge drain shall not be installed. This work shall not be paid for seperately, 11IN. 4
but shall be included in the price of Item - 412 Concrete Pavement. > 11 IN. 6

4. HStyrofoam or other material as approved by the Engineer and Region Materials Engineer.
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Notes on all Railroad Details:

1. Concrete Class P or Class D shall be used for the sleeper slab.

SHOULDER

/
SEE JOINT DETAIL \1’ 2. Grade 60 epoxy coated reinforcing steel is required, other than tie and dowel bars.

. All cost associated with the requirements of these details shall be included in the cost of Item 412 -
Concrete Pavement (_ inch).

w

N

LI
[N
LELILLAL

ﬁ 4 4. The contractor shall provide, for approval, to the Engineer a detailed plan showing the joint
1 configuration a minimum of two weeks prior to the start of reinforcing steel fabrication.
1" MIN. -
‘ y, 3 5. These details shall apply to both sides of the railroad crossing, if concrete pavement is required.

Note on Perpendicular Railroad Details:
1. The length of the first panel adjacent to the railroad shall be between 12 and 15 feet.

E 30 cLEARANGE
3. (TYP.

/ 3 TIE BAR F
/1 T I
; = = =+ #4 @ 21 ¥ (TYP.) ALL 12' LANES
[ LV T T SEEJDINT DETAIL
Q. T #4020 T T ad)
v 3 (TYP.) - DOWEL T SHOULDER
& BAR
/\ y /A
3= + X N B T | #5 EVENLY /
@,’ I T+ T+ — SPACED
O I I I I I I::I I I I I I::I I I I T T I 1] \ 1] T I T I T
\% = + + \ I G A T T 1 T 5 L L L L L L
v i I F LONGITUDINAL JOINT I I T T
& 1 #5 e 11" T T AS PER STANDARD T T T T
1 (TYP.) ——— PANEL — PLAN M-412-1 1 I 1 1
I T T T I I I
/ = T \ I N I = = = — . . — = I =
I 1T 1) 5 I I I I P S [ I . U U P S [y | ~
y N B I I I O I Y I A \ 1 s cveny
£ SHOULDER ) \ SPACED ~—MEDIAN
" 3" CLEARANCE / | - A\
/ (Typ.) S B L T B s s s ) o e 5 R R B B == e s
T T Q T+ 3 clearancet
»‘ ‘« 1 £ % 1 (TyP) 1
SLEEPER SLAB = SR = i 5 \ . oo E
TRANSVERSE CONTRACTION N = O O B W = . 3 \ - 5 o I L
JOINT AS PER STANDARD . I o g [ T DOWEL
PLAN M-412-1 + I T TEBAR 1 BAR
5@ 11 /"
T ¥ =7 (TvP) T
Skewed Railroad I S R N N T 5 | e <N N R = = B
Plan V'IeW 1T I T 7T T T T3 T [T I 11 = \/ T Txl I
F ¥ + + LONGITUDINAL
1 I 1 PANEL | JOINT AS PER
F ¥ + F STANDARD
i i I T S I I = (L1 \ mia = H\g:. | 1 /)| PLAN M-412-1
Note on Skewed Railroad Details: | L L = i \ T i L L L L L L L
} ——F#5 EVENLY SHACED i\
1. If the first panel adjacent to the railroad crossing is less than one half the area of a normal full panel, SHOULDER
then the first partial panel and the next full panel shall be longitudinally and transversly reinforced as ? ?
shown in the details. If the area of the first panel adjacent to the railroad crossing is greater than one /\/\ 3" CLEARANCE TRANSVERSE CONTRACTION
half the area of a normal full panel, then only the first partial panel shall be reinforced. \ (TvP.) JOINT AS PER STANDARD
SLEEPER SLAB PLAN M-412-1
Perpendicular Railroad Plan View
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#4 @ 21 ¥
/4 #5 e 11, DOWELED TRANSVERSE CONTRACTION JOINT
NT TA on PER STANDARD PLAN M-412-1
SEE ®R) JOINT DETAIL » + \
N N A NI / | , . b S
& ” > . IS ? i o o BN : > D IS D> . [ . s - “
. . . Pl
RAILROAD : : | ’ ' . . ' . '
Y CROSSING A A A/ee’z: VAN . . A%%, A \ AeT
IS IS . & ok & N A, 2 & R IS IS o
L L b = * . N N L
‘ N : /\" . i . i . -4 Y © N g D "
- D D D
N Cb Cob : — | 30—
ll / o ) - - . 3"
8 . N 2II N
et NN
o 20 GAUGE GALVANIZED SHEET METAL
#5 CONT. / *
TOTAL 6— 3" #4 @ 2
l———————— 3' —
Railroad Profile View
OPENING MAY BE
SAW CUT
EXISTING RAILROAD CONCRETE
CROSSING 40 ROADWAY SLAB
\ i N /
RAILROAD Ty .
UNKNOWN | CROSSING Sy T A Notes on Railroad Joints:
* X IS ° o ‘ 1% F X Lo X . . \ ,
N . or skewed railroads: 2 inch wide x 3 inch deep chemically
; resistant neoprene joint seal.
/ e o />/ S For perpendicular railroads: Preformed compression Open Center Closed Center
20 GAUGE GALVANIZED N , N , :Eals megtmghthe requirements of Section 412 for
SHEET METAL SLEEPER SLAB € opening shown. Cul-De-Sac
b N L N -
> * D , .b k 2. ** Preformed expansion joint filler as approved by the
o o i Engineer.
Note on Cul-De-Sacs:
If a joint is not continuous into an adjacent slab, a joint
termination core (See Sheet 5) shall be constructed using 4-inch
. . . PVC pipe filled with an approved non-shrink grout or bond breaker
Railroad Joint Details filled with an approved non-shrink grout.
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Notes
1. All radial and transverse joints shall be joints.

2. @ joints shall be constructed with preformed expansion joint filler as approved by the Engineer.

3. The tick marks for tie bar line type are for illustrative purposes only and do not represent actual
tie bar locations. See M-412-1 Sheet 5 of 9 for tie bar placement locations.

4. Expansion joints shall be installed between concrete curb and any fixed structure or bridge. Expansion joint
material shall extend the full depth of the contact surface.

5. Joint configurations shown are for simple roundabouts and do not represent all roundabout designs. The
contractor shall submit a joint layout for approval by the Engineer prior to construction. The pavement joint
layout shall consider, at a minimum, construction staging and lane delineation.

Joint Legend

(SEE SHEET 5 FOR JOINT DETAILS)

EXPANSION JOINT 4 4

TRANSVERSE DOWELED

LONGITUDINAL TIED

1D 1D
£J EJ

£ £J

EJ EJ

70

Isolated Circle Roundabout Pave-Through Roundabout
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SLAB THICKNESS (T) (IN.)
8 [ 9 [ 10 [ 11 ] 12 [ 13 14 | 152
ANGLE DISTANCE TO HOLE (IN.)
35 5.75 6.50 7.25 7.75 8.50 - -
40 - - - 6.50 7.25 7.75 8.25 -
45 - - 6.00 6.50 7.00 7.50
LENGTH OF BAR (L) (IN.)
35 9.50 11.00 12.50 14.50 16.00 - -
40 - - - 12.50 14.00 16.00 18.50 -
45 - - 12.00 14.00 16.50 18.00
EPOXY COATED BAR NUMBER (#)
| 6 | 6 | 6 6 6 8 8 | 8

Cross Stitching Bar Dimensions and Location of Drill Holes

CROSS-STITCH HOLES (TYP.)
(ALTERNATE SIDES OF CRACK)

DRILLED HOLE DIA. MAX. SIZE 1-4" FOR #6 BAR
AND 1-%" FOR #8 BAR. HOLE SHALL NOT EXTEND ggﬁéggé”';%
THROUGH THE BOTTOM OF THE SLAB

20" MIN,

[ —
24" MIN,
(TYP.)

=—EXISTING TRANSVERSE JOINT

General Notes

1. There shall be a minimum 1 inch gap from the ends of the deformed
rebars to the top or bottom of the concrete slab.

2. Do not drill hole completely through the slab, so that the epoxy/grout
will be contained in the hole while back filling.

SEE TABLE

FOR DISTANCES

LESS THAN 1"
| | ANGLE = 35°to 45°

Plan View

1

1" (TYP.)

DEFORMED STEEL REINFORCING BAR,
GRADE 60, EPOXY CDATED (TYP.).
FOR BAR DIAMETER AND LENGTH, SEE ABOVE TABLE.

Cross Stitching Details

For PCCP 8 inch or more in thickness

’/ * DRILLED HOLE SHALL BE INJECTED

WITH EPOXY\GROUT OR CEMENTITIOUS
GROUT BEFORE INSERTIDN OF DEFORMED,
EPOXY COATED STEEL REINFORCING BAR
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TRANSVERSE OR

LONGITUDINAL JDINT B PAVEMENT THICKNESS (T) TIE BAR SIZE
T < 6 INCHES #4
. D ’ . D ' . D ' N ' D ’ D ' ) ' N ‘ D ' N ' 6 INCHES < T < 8 INCHES .
IS BN BN BN BN BN BN BN BN RS RN ON UNBOUNDED BASE

6 INCHES < T < 8 INCHES
ON LIME TREATED, ASPHALT
OR CEMENT TREATED, #6
MILLED ASPHALT OR
RECYCLED ASPHALT BASES

Tie bars should be placed approximately perpendicular
to the general trend of the crack.

}7 22"-26" —

24"-36"

Plan View

Typical Chair Detail

One required under each end of tie bar

EXISTING C EXISTING
CONCRETE CONCRETE

PAVEMENT PAVEMENT | 75
AS REQUIRED \ T0 2.25"
A Al A A toncreE® o] .
N @ CONCRETE BACKFILL MATERIAL AFTER TIE BAR INSTALLATIIN —————S I3 SIS : BACKFILL——5 | —_— Sl," -]
) - S S okt MATERIAL -~ 1 e = A
]8" g A . A . . BAR . A< § N L
N [N > > F . . e R
> IS & e n . C] =R
n n B Ve
I" MIN TIE BAR 1" MIN ‘ 2 S
¢ - Jo s\ ] I A K N AWZZ 3 :f.ff:ZZ ¢
IS K ‘&—— CONCRETE BACKFILL MATERIAL ——S Yo MIN.1 / IS IS x R LI -
g g DI—B@ DBDTTDMDFSLUTD_| : : : N - g g =z T T Y
. - —ISHARR IS PARALLEL T0 = D C > D - Dl-cHir . D> b _ : Toe 7 cHARTOREST e 7
. . Z PAVEMENT SRRFACE o . . . . s s z P P PARALLEL TO SURFACE " - " P
: . : . , R CRACK : = S e
. . . . . . . . . . . - I - S S ST
A A A A A A A A A A A A
M L . L : L : L : L : D : L : L : L : L : L : D D D D D D '
— C Section C-C
Section B-B
Slot Stitching Details
For PCCP less than 8 inch in thickness
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Notes

1. If a longitudinal joint is present in the wheel path or
at the middle of the slab, contact the Engineer.

—— D
2. Dowels shall be a minimum of 1 foot - 6 inches away
from any longitudinal joint.
EXISTING EXISTING
—
2&—— CONCRETE —S &—— CONCRETE —S
Z OR PAVEMENT LANES Z = PAVEMENT Z
- - DOWEL BAR (TYP.)
—_ —_ SEE PLACEMENT
1 1 - DETAIL ON SHEET 4 [— F
—_ —_ > \
AN DOWEL BARS SHALL BE
1 L 1 | —3—"  CENTERED ON JOINT (TYP.)
— e e e b
-\ DOWEL BAR (TYP.) -\ DOWEL BAR (TYP.) SINBLE Z LANE  —— Z
Z SEE PLACEMENT LANES Z —— SEE PLACEMENT LANE Z
DETAIL ON SHEET 4 DETAIL ON SHEET 4 EXISTING
CONCRETE —S |
— — - o — PAVEMENT
SKEWED TRANSVERSE J — F
L » D L » CONTRACTION JOINT
Plan View Plan View Plan View
Dowel Bar Retro Fit Dowel Bar Retro Fit Skewed Joint Detail
For each lane in Undivided Highway (Two-Way traffic) For Single-Lane Retrofit
or for Multi-Lane Divided Highway (One-Way traffic)
INSIDE LANE
LANE LANE OUTSIDE LANE LANE
1I_6II | ]I OII | ll_OII | | ]I OII | ]I OII | ll_6ll lI_GII | ll OII | ll OII | | ll OII | ll OII | lI_GII ]I_GII | ll_OII | ll_OII | | ll_OII | ll_OII | ]I_6II ]I_6II | ]I_OII | ]I OII | | ll_OII | ll_OII | ]I_6II
LANE LANE LANE ! LANE LANE LANE LANE
LINE LINE LINE LINE LINE LINE LINE
Section D-D Section E-E Section F-F
Dowel Bar Retrofit Details
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a T a a a a - a a a a- a8 T a]* . . . . . . . .
.. Lt Tt e e e e e e e le— TRANSVERSE CONTRACTION JOINT S, - T, - T, - ° - . Lt
- T > S > s b > - RO - P PAVEMENT THICKNESS (T) | DOWEL BAR DIAMETER
G . o : o o ca- - s s a.l s EXISTING CONCRETE PAVEMENT s N G = INCHES =T < 8 INCHES TINCH
A A ! A A A l o g o o l ° o - - - - ° o ° l
F . . N U 'u & u’ o : S . b .D - I.I 'IDO '0.0b : 5 % O - Ol 5 g O .Ob : b b LB 8 INCHES < T < 10 INCHES 1.25 INCH
. bl b oo~ -~ -"-"""370 0 0,0 0 00 0002020 0 0”0 : 10 INCHES < T < 15 INCHE 1.50 INCH
- ' 0%0° poweL BR  »° T ‘ ‘ 69O CONCRETE 1[0 O G L s s OINCHES < T < 15 INCHES S0 INC
Z- z 020 EXPANSION CAP 528 DOWEL BAR ‘ ‘ 15050, PATCH 1o o d oy =~ = B 4
VAR . | | 1 [o 0”0 o-o0 0 — 3 7
. > s 0P (TYP) 3 | | 1 16°6%6 MATERIAL '626°59 . C e -
.DA : ’A . 0%°% 0 0 0 0 0% 90909094949, 0 T 109090 76%09%590%090%094%094 A\ N
0 - . © Vet (TYP) —+ N N T S . . . .
e T s T AE 1. P e P P N CHAR (TYP) R B S TS
2 S -0 . : R Y - A A A a a Coa- a gl:)j(l\[l%;:;\!l’(l;{
A . A . A . A A R o R o - o R o - o R l R o R l R P » o R o » o R R
F . . s T . T .t L L N Y T T T PAVEMENT 2
\ O _0_©O
LENGTH NEEDED FOR DOWEL BAR REPLACEMENT R - 35 =puch. I
CONCRETE  p20°%07d - 3| "o - °
n 5. PATCH — b d 248 -
@ b P poweL 4] ,
E . MATERIAL 'b “gar q. |2 .8
—. = L, % L pLaolo 0 2 .
Plan View 2 . b...30~_ﬁ5£.°~_,
/g" DEPTH OF CONCRETE PATCH MATERIAL g B - N TR _
ABOVE EXISTING CONCRETE SURFACE FOR g Zzﬁe:—wg: e SN — - +1——-——=/
PROJECTS THAT WILL BE DIAMOND GROUND. = b 03909 T s - T s
MAKE FLUSH WITH EXISTING PAVEMENT SURFACE = N s e
IF DIAMOND GRINDING WILL NOT BE REQUIRED. & Cac e s
EX]ST]NG H * UEJ IS . - CHAIR TO REST - . IS
CONCRETE = B, . b PARALLEL TO SURFACE R
a . .D . ; . .7 . .v . ., . e
PAVEMENT AS REQUIRED s a. s A R
L e, e All/z: s;w ACUTR agogc;ogogogogogooooooooooooogogogoc ST s "
bt DEPTH 25969,°5°6°0%6 ¢ CONCRETE BACKFIL © Jo o o] ., ° LA L8 . Section H-H
- ©0Y0%6%0%aC 000000 GSet AFTER DOWEL BAR 55650000 , - %, - %, . T, _
I LA, 75°0%0%0%5%°dF6%6%6%6%6°%  INSTALLATION 3t B -
. . O 0 0 0 0 0 O0Opb 0O 0 0O 0 0 - - - - - o (oo .
b b OOOoOOOoC)OOOOC)OOOOOOOOOOOOOOOOOOOO o C)OOC . & R s R s R
. 2 0 _ 0 0 0 0 0 g0 0 0 0 O O )OOOOOOOO o OOOC . B .
R f Pogogogogococogogod e Pt e B
A . DOWEL BAR o 0" 0”0 o 0 A a - a )
. b [ l p 0 _ O _O_O (o] (o] - IS .
. e 1 ]Jo o _o_©O o _ O >
I & Y6°0%0%0%0 0 o;o;ooooooogogogog g o9/ 5. . EXSTING . - b
. . 9525%5%:°,°%4 0-0"0"0"0"0"0"0"0 a7, CONCRETE - = - -
Peen? BOTTOM OF S R = .. % PAVEMENT .
S IS PARALLEL TO | SV L S D S T T
SN =, PAVEMENT SURFAC o A e e T e s A A s A
H Typical Chair Detail

Section G-G

Dowel Bar Retrofit Details

One required under each end of dowel bar
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Notes
1. Damage to the concrete resulting from the contractor's drilling operations shall be repaired at the contractor's expense.

All full and half slabs to be replaced shall be double saw cut to protect the adjacent slabs from damage.
Double saw cuts shall be the full depth of concrete slab.

The inside double saw cut shall be 4 inches minimum in from area to be removed as shown in the detail.
Both longitudinal and transverse double saw cuts shall be done prior to removing slab.

All saw cutting and concrete waste water residue shall be contained and not allowed to enter any storm drain or surface water.

Panels shall be removed so as to minimize damage to the subgrade.

No large equipment shall be allowed on exposed subgrade.

O 00 N o0 U AW N

All partial slab replacements shall be full width with a length of 6 feet to 9 feet as shown in the detail. Slab sizes less than that
are not permitted.

Double Saw Cut
Cross-Section View

10. Removed slabs must be placed in one pour.
11. All transverse joints are doweled.

12. All longitudinal joints are tied.
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Notes

1. Damage to the concrete resulting from the contractor’s drilling operations shall be repaired at the contractor's expense.
. Holes shall not be drilled within 18 inches of an existing longitudinal joint or transverse joint.
. All saw cutting and concrete waste water residue shall be contained (or as directed by the Engineer).

. Concrete shall be Class P or PRS and shall achieve compressive strength of 2500 PSI prior to opening to traffic.

g AN W N

. Thickness of new concrete pavement section shall match existing concrete pavement section. This shall include existing concrete
depth, existing aggregate base course, and required subgrade material as determined by the Engineer.

6. New dowel bars shall be centered between existing dowels. New bars shall be a minimum of 3 inches from existing bars. The
Engineer may approve changes due to misaligned existing dowel bars.
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% Install culvert nuts as shown.

Notes: Do not invert.

1. Nuts made in conformance with ASTM A 194, Grade 2 or
Grade 2H, and marked with the grade symbol are acceptable
equivalents for ASTM A 563, Grade C nuts.

2. Bolts shall be placed loose to align plates, then tightened to
maintain structure shape.

Table Il - 6 Inch x 2 Inch Corrugations
Steel Pipe-Arch

[d - Pipe-arch is intended for use where minimum cover
requirements for round pipe cannot be met.
Use round pipe when H exceeds 15 feet.

table require special design.

Table Il - 9 Inch x 2%z Inch Corrugations
Aluminum Pipe-Arch

H - Height of cover limit. Maximum height of fill over the top
of the pipe to the bottom of the pavement: HMA or PCCP.

PIPE | MIN. MAX. HEIGHT OF COVER (FT.) H PPESIZE V| M. \’VALT.L CORNER | MAX. PPESIZE V| M. x;le_L CORNER | MAX. PIPE | MIN. MAX. HEIGHT OF COVER (FT.) H
DIA. | COVER WALL THICKNESS (IN.) SPAN x RISE COVER THICKNESS RADII H SPAN x RISE COVER THICKNESS RADII H DIA. | COVER WALL THICKNESS (IN.)
IN 0.109 | 0.138 [0.168 | 0.188 | 0.218 | 0.249 | 0.280 FT. - IN. IN. FT. FT.-IN. IN. FT. IN. 0.100 | 0.125 | 0.150 | 0.175 | 0.200 | 0.225 | 0.250
60 12 47 68 90 100 100 100 100 60 15 31 45 60 70 81 92 100
66 12 43 62 81 93 100 100 100 6-1x 4-7 12 0.109 18 15 6-2x 5-0 21 0.100 27 15 66 18 28 41 54 64 74 84 94
6-4x 4-9 12 0.109 18 15 6-7x 4-11 21 0.100 27 15
72 12 39 57 75 86 100 100 100 72 21 25 37 50 58 67 77 86
76 12 36 52 69 79 95 | 100 100 6-9x 4-11 12 0.109 18 14 6-7x 5-8 21 0.100 32 15 78 21 23 35 46 54 62 71 79
7-0x 5-1 12 0.109 - -
84 12 34 | 49 | 64 | 73 | 88 | 100 | 100 X 18 14 e11x 59 2 0-100 32 1 84 21 2 | 32 | 42 |50 | 58 | e | 73
9 12 31 | 45 | 60 | 68 | 8 | 97 | 100 7-3x 53 12 0.109 18 13 7-3x 511 21 0.100 EY) 15 % 24 20 |30 |40 |47 | 4] 61 | 68
18(2) 1§ %g 48 53 23 7§ gg 180 7-8x 5-5 12 0.109 18 13 7-9x 6-0 24 0.100 32 15 9 24 19 28 37 44 50 57 64
4 5 7 4
7-11x 5-7 12 0.109 18 12 8-1x 6-1 24 0.100 32 15 102 24 18 26 3 4 ad > 60
108 18 26 38 50 57 69 81 88 8-2x 5-9 18 0.109 18 12 8-5x 6-3 24 0.100 32 15 108 27 17 25 33 39 45 51 57
114 18 25 36 47 54 65 77 84 114 27 16 23 31 37 42 48 54
120 1 | 23 | 34| ©| 51| e | 13 | 8 510 6 1 18 0:100 b i S ixes o 0100 3 2 120 7 |15 |22 [0 |3 | 490 | 46 | s
10X 6-1 1 K 9-3x 6-5 .
126 18 22 32 42 49 59 69 76 8 " x 2 0-100 32 15 126 30 14 21 28 33 38 44 49
9-4x 6-3 18 0.109 18 10 9-7x 6-6 27 0.100 32 15
132 18 21 31 40 46 56 66 72 R R B R 132 30 14 20 27 32 37 42 46
138 18 20 29 | 39| 44 | 54 | 3 69 9-6x 65 18 0.109 18 10 9-11x 6-8 27 0.100 32 15 138 30 13 | 19 26 | 30 | 35 | 40 44
144 18 19 28 37 43 51 61 66 9-9x 6-7 18 0.109 18 10 10-3x 6-9 27 0.100 32 15 144 33 12 18 25 29 33 38 42
150 24 19 27 36 41 49 58 64 10-3x 6-9 18 0.109 18 9 10- 9 x 6-10 30 0.100 32 14 150 30 18 24 28 32 36 40
156 24 18 26 34 39 47 56 61 10- 8 x 6-11 18 0.109 18 9 11-1x 7-0 30 0.100 32 14 156 30 17 23 27 31 35 38
162 24 17 25 33 38 46 54 59 10-11x 7-1 18 0.109 18 9 11-5x 7-1 30 0.100 32 14 162 30 22 26 30 34 37
168 24 17 24 32 36 44 52 57 11-5x 7-3 18 0.109 18 8 11-9x 7-2 33 0.100 32 13 168 30 21 25 29 32 35
174 24 16 23 3 | 3B | 4 | 50 55 1-7x 7-5 18 0.109 18 7 12-3x 7-3 3 0.100 32 13 174 30 20 | 4 | 8 | 3 34
180 24 15 22 30 34 41 48 53 180 27 23 27 30 33
11-10x 7-7 18 0.109 18 7 12-7x 7-5 33 0.100 32 12
186 4 | B | 2| B 8] 0|47 12-4x 7-9 30 0.109 18 6 1211 7-6 33 0.100 7] 12 186 z 2z | 26 15 | 3
192 24 21 28 32 38 45 50 192 27 25 28 30
198 30 20 27 31 37 44 48 12- 6 x 7-11 30 0.109 18 6 13-1x 8-2 33 0.100 32 12 198 27 24 27 29
12-8x 8-1 30 0.109 18 6 13-1x 8- 4 33 0.100 32 12
204 30 20 26 30 36 43 47 204 27 23 26 28
210 30 19 25 29 35 41 45 12-10x 8- 4 30 0.109 18 6 13-11x 8-5 30 0.125 32 13 210 27 25 27
- . X 1 - .
216 30 25 28 3 20 " 13-3x 9-4 30 0.109 3 13 14-0x 8-7 33 0.125 32 13 216 27 2
2 30 24 | 27 | 33 | 39 3 13-6x 9-6 30 0.109 31 12 13-11x 9-5 30 0.125 ) 13 222 27 5
228 30 23 27 32 38 4 14-0x 9-8 30 0.109 31 12 14-3x 9-7 33 0.125 32 12 228 27 25
234 30 23 26 31 37
41 14-2x 9-10 30 0.109 31 12 14-8x 9-8 33 0.125 37 12
240 30 25 31 36 40 14-5x10- 0 30 0.109 31 1 14-11x 9-10 33 0.125 32 12 .
14-11 x 10- 2 30 0.109 31 11 15-4x10-0 33 0.125 12 Table |V | 9 InCh X 21/2 InCh Corrugatlons
-11 x 10- . -4x10- . : :
. 15- 4 10- 4 30 0.109 31 11 15-7x 10- 2 30 0.150 3 11 Round Aluminum Pipe
Table I - 6 Inch x 2 Inch Corrugations
: 15-7x 10- 6 30 0.109 31 11 16- 1 x 10- 4 33 0.150 11
Round Steel Pipe 15-10 x 10- 8 30 0.109 3 10 16- 4 10- 6 33 0.150 3 1 General Notes
16- 3 x 10-10 30 0.138 31 10 16-9 x 10- 8 33 0.150 12 1 1. Pipe or pipe-arch with ends cut to fit a slope and repaired in
ASTM A 563 16-6x11- 0 30 0.138 31 10 17- 0 x 10-10 33 0.150 3 10 accordance with Subsection 707.09, shall be reinforced as
MARKING ON ({ 1y shown on the plans.
NUTS 17-0x 11- 2 30 0.138 31 10 17-3x11-0 33 0.150 32 10
17-2x11-4 30 0.138 31 10 17-9x11-2 30 0.175 32 10 2. Where multiple pipes are used, they shall be spaced so that
Y4 MIN. DIA 17-5x 11- 6 30 0.138 31 9 18-0x 11- 4 33 0.175 12 10 adjacent sides of the pipe shall be at least one-half )
4 i 17-11 x11- 8 30 0.138 31 9 18-5x11- 6 33 0.175 32 10 diameter or one-half span apart to permit careful tamping
181X 1110 = 0168 » 5 8 8x11-8 3 0175 5 of the backfill material, except that the clear distance
-1 x11- . -8x11- . j i
ASTM A 449 18-7x12-0 30 0168 3 9 19-3 % 11-9 30 0,200 g% 9 between adjacent sides shall not be more than 3 feet.
MARKING ON . . . .
BOLT HEADS * 18-9x 12- 2 30 0.168 31 9 19- 5 x 11-11 30 0.200 2 9 3. Minimum cover for structural plate pipe or pipe arch is
Yo" HEX NUT 19-3x12- 4 30 0.168 31 8 19-10 x 12- 1 33 0.200 32 9 measured from the top of the pipe to the bottom of the
pavement: HMA or PCCP. During construction, adequate
1" SPHERICAL RAD. 19-6x12-6 30 0.168 31 8 20-1x12-3 33 0.200 2 9 cover shall be provided to protect the structure from
19-8x12- 8 30 0.168 31 7 20-1x12-6 33 0.200 32 9 ; ;
19-11 x 12-10 30 0.168 7 damage. The cover during construction shall be at least 1
20-10x 12- 7 30 0.225 32 8 foot.
20-5x13-0 36 0.188 31 7 21-1x12-9 33 0.225 32 8
20-7x13-2 36 0-188 3 6 21- 6 x 12-11 33 0.225 32 8
Pipe Bolt and Nut :

Fill heights greater than maximum allowed in the fill height

V/ - Pipe arch with equal periphery and with span and rise dimensions

approximately equal to those specified on the plans will be permitted.

Pipe or pipe-arch conforming to Section 603 shall not be substituted for
structural plate pipe or pipe-arch.

Pipe-arch design is based on corner bearing pressure on the soil of 2 tons
per square foot.
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FILL HEIGHT IS < 2'-0"
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Section C-C

3 EA.SAME SIZE AS Z BAR
@ EACH END OF HEADWALL

—
oo

Headwall Corner Reinforcing Detail

Z BARS

X

\
CULVERT ¢

Reinforcing Plan

|

HEADWALL BENT

ANGLE

BAR EPOXY | BLACK
SIZE () (FT.)SIN.) (FT.)EIN.)
4 24 1-11
5 210 24
6 35 210
7 41 33
8 53 43
9 68 55

General Notes

—— T
CONSTRUCTION JOINT J BARS (SEE NOTE BELOW)
(TYP.) \ J BARS (SEE NDTE BELOW)

BOTTOM SLAB
REINFORCING
(TYP.)

STAGE 2 } STAGE 1

NOT TO SCALE

Loading data:

A . A L = LENGTH OF ——~_—» 1. All concrete shall be Class D (Box Culvert).
41 BARS TOP SLAB: #4 © 10" FOR TOP MAT, SEE TABLE FOR BOTTOM MAT. d; BAR TYPICAL STIRRUPS CONCRETE BOX CULVERT 2. All construction joints shall be thoroughly cleaned before fresh concrete is placed.
l ‘ BOTTOM SLAB #4 @ I'-0" (CONT.) FOR TOP AND BOTTOM MATS @ 1-0" * FINISHED _ 3. All construction joints not shown on the plans shall be constructed only if approved by
1'-0" SLOPE the Engineer.
2" (TYP.) 2'-Q" L o . .
T = ‘ /‘ t = .ﬁ.@ l 4. The contractor shgll maintain the stablllty'of the structure. during construction.
s de - . J o 3-0" — 5. Structure Excavation and Backfill shall be in accordance with Standard Plan M-206-1.
§X N hi L 2" CLEAR e — 1 6. For any culvert span 20 feet or greater, a foundation investigation and report are
By (DR (TYLP) OPTIONAL CONSTRUCTION B * 7 (CONT.) 10" % required.
Ll \Cl ' JOINT (TYP.) Wi T (6 TOTAL) . - 7. Backfill shall not begin until top slab has reached design strength, f.
* tyegn 196" — ~ M- el T 8. Splice quantities for longitudinal and transverse bars are not included.
v CI@(TJ.P') (TYP) 4 N\ t 9. Reinforcing steel shall be Grade 60.
HEIGHT ! " e 6" ' Yl o) BARS #4 8 1-0" (TYP) r 4"|__ \ 0P SLAB 10. The minimum lap splice length for epoxy coated reinforcing bars shall be:
R vp| [c2(TYP) EACH FACE OF ALL WALLS REINFORCING BAR SIZE: #_ | #5 [ #6 [ W | #8 | B | #i0 | #
@6 (CONT.) #4 BY 2'-0" @ 1'-6" WHEN SPLICE LENGTH: | 1-3" | 1-7"| 2-5" | 2-10"| 3-8 | 4-8" | 5-11" 7-3"
Wy SﬁTf'E"T?U'E“N[[)S (ggghjsnéﬁgooguﬁ--o") THE MINIMUM LAP SPLICE LENGTH FOR BLACK REINFORCING BARS SHALL BE:
e I—h——l b20 6 wo (TYP.) v3 M BAR SIZE: #4 #5 #6 #7 #8 #9 #10 | #11
2 é 2 bio o @ 6" 7 (CONT.) (3 TOTAL) SPLICE LENGTH: | 1-1"| 1-4"| 1-7"| 1-11] 2-6"| 3-1"[ 3-11] 4-10"
',.. Y. ! - | | ﬂ The above splice lengths are for Class B splices.
T i -—L e RIS T l;h—_h t 11.  All dimensions are perpendicular to the centerline of the box.
b o 28— o o . / ‘ L =%, 3-0" MIN. - - 3 b 12.  Wingwalls shall be tied to concrete box culvert in accordance with
f | U oem | 2" (Tvp) OR AS SPECIFIED ‘ Standard Plan M-601-20.
—= TW | S L | TW f=— ON THE PLANS 4+ f—23" CLEAR\\ BOTTOM SLAB 13.  All transverse reinforcing shall be normal to the centerline of the box.
WIDTH #4\/. REINFORCING 14. The fill height is the distance measured from the top of the top slab to the
(CONT.) | o top of pavement.
Section B-B (PLACE AS #4 o 1-0 15.  All exposed concrete corners shall be chamfered % inch.
= (2SHTG[\#'1) y I hY B 16. For fill heights less than 2 feet, a waterproofing membrane shall be provided for
t O0R ty by OR by ¢y L - the top of the top slab and 18 inches down from the top of the exterior walls.
/ ‘ I—;—I 17.  For fill heights less than 2 feet, the d; bars for the bottom mat of the top slab
vh / : —t—— 4 = Section A-A . shall be as follows:
'/ ! > / /4 ETh —_ S 6 8 10 [12,14,16,18,20
} Lo 3 B BAR SIZE: #5 #6 #6 #5
\ 5 / Ve A MIN. LAP SPLICE SPACING | 10" | 10" | 0-6" 0-6"
‘ - LENGTH (TYP.) TOP SLAB Design data:  7thEdition, 2014, of the AASHTO LRFD Bridge Design Specifications
| }
‘ — . AR 3G G ?ﬂg"_)URC]NC Rating data:  2"¢Edition, 2011, of the AASHTO Manual for Bridge Evaluation
| [\ |
| /
\

Thrust is not considered in this standard, i.e. Thrust = 0.

Wearing surface - 12 inches thick concrete pavement.

Dead Load - Type 7 Barrier.

Extreme headwater to depth ratio is in accordance with the CDOT Drainage Manual.
Extreme headwater to depth ratio was included in the design but excluded from the
ratings as per the AASTHO Manual for Bridge Evaluation.

Live load surcharge on exterior walls = 2 feet of earth

*

Construction Joint Detail for Staged Construction

Note: This detail is for construction joints installed perpendicular to the centerline of the box
only. The Contractor can design and install J bars at the Contractor's expense to support
temporary live loads during Stage 1 Construction. J Bars shall be the same size as the
top and bottom slab reinforcing when there are no temporary live loads to support.

Live Load = AASHTO LRFD, HL-93 truck, HL-93 tandem, Colorado Permit Truck, and NRL.
Dead Load Case 1: Vertical Earth Load = 120 Lb/CF.

Dead Load Case 2: Vertical Earth Load = 120 Lb/CF.

fy = 60,000 psi.,
fc = 4,500 psi.,

Horizontal earth load = 30 Lb/CF.

Horizontal Earth Load = 60 Lb/CF.

If headwall mount guardrail is used (See Standard Plan M-606-1, Sheet 19,
and the information below):
- All reinforcing steel shall be according to this box culvert plan.
- Any special design for stirrups will not be measured and paid for
separately but shall be included in the work.
- Headwall dimension and concrete quantity shall be according
to Standard Plan M-606-1, Sheet 19.
- Post anchors shall be provided according to Standard Plan M-606-1, Sheet 19.
- Post anchors and concrete for headwall mount of guardrail will not be measured
and paid for separately but shall be included in the work.
- Post anchors when required and encased in headwall concrete, shall conform to
ASTM A 36 or AASHTO M 169 Steel.
18. See M-603-3 for Precast Concrete Box Culvert details.
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Single Concrete Box Culvert Dimensions, Quantities & Rating Factors (Excluding Headwall & Toewall Quantities)

BOX SIZE i SLAB & WALL BAR SIZES G DIMENSIONS QUANTITIES RATING FACTORS
S | R | HT. | WIDTH | ALLOWED | THICKNESS (INHES) T & b1] tz] by Wi & wa|c* | &2 h hy vy V2 V3 CONCRETE REBAR STL | WATERPROOFING HL-93 HL-93 COLORADO NRL
FT | FT | FIIN | FTIN | FTFT T | Tp | W # ¢ | ¢ ] 4 | # |[NO. | FT-IN | FTIN | FTIN | FTIN | FT-IN CYILF LBS/LF SYILF INVENTORY OPERATING PERMIT VEHICLE
3-8 7- 2 10 | 10 0 4 6] 6 7 5 | 5 |64 ] 35 44 77 31 111 0.905 215 1.185 1.23 .59 2.03 2.09
o | 7 BaE T 7708 5| 8 0 2 5 7 4 | 310 | 44 T Pl - 0.82 99 .67 2.17 2.51 2.58
- 7- 870 15 5| 8. 0 4 5 4 4| 3 24 T 3- - 0.834 190 u u u u
7- 1510 20 5 | 8. 0 4 5 4 4 3 4 T 3- - 0.834 190 u u u u ces
- - 2 ] 1 0 4 7 4 68 | 4 4 . - 111 0.99 251 1.407 1.10 1.43 .65 .63 Headwall and Toewall Quantities
o 18 - 7708 5 0 4 4 66 | 4 4 3 10 0.907 220 1.59 2.07 2.39 2.46
76 - 81015 5 0 4 4 66 | 3 -4 0 0.907 216 u u u u
76 8 [ 151020 [ 85 [ 95 0 7 7 66 [ 37 4 0 0.907 26 u u u u HEADWALL
99.5 ; ! 15 10 0 7 7 7 3 ¥ - 135 287 T.407 .07 1.38 1.60 1.58 BENT ANGLE 90° TO 75° 74° TO 60° 59° TO 45°
-7 - 1708 0 0 4 4 74 | 48 -4 - 061 240 1.61 2.09 2.54 2.57
8 § -7 - 8T0 15 0 0 4 4 74 -7 -4 -7 .061 235 u u u u CLEAR SPAN Z |STIRRUPS REBAR Z [STIRRUPS REBAR Z ISTIRRUPS REBAR
-7 - 1570 20 0 0 4 4 74 -7 -4 -7 1.061 235 u u u u (S) QUANT. QUANT. QUANT.
11-10 - <2 15 [10.5 4 4 4 | 35 4 09 | 32 1.274 285 T.407 .12 1.46 1.69 1.66
© 7 1o 7708 5 110 2 2 ) | 5 z 07 1.184 202 1.61 2.09 2.5 256 # # LBS/LF # # LBS/LF # # LBS/LF
7 - 870 15 9 [ 10 0 4 4 8 | 4 4 0-7 - 1.184 258 u u u u
9 | 9 151020 | 10 | 11 | 115 4 4 6 85 | 4 5 08 3 E 1.353 302 u u u u 6 4 4 22.8 4 4 222 6 4 34.6
711.5 - <2 125 1 0 4 4 87 | 538 7 10| 32 -0 1217 31 1.630 1.05 1.36 1.49 1.48 8 4 4 23.0 5 4 28.8 7 4 44.0
6 |7 - 270 10 9 0 4 4 77| 55 7 67 31 i 1.055 246 .25 1.6 1.88 1.84 -
78 8 [10 T0 15[ 10 0 4 4 7| 42 7 8 31 11 1.091 ) u u u u 10 5 4 28.5 6 4 35.1 9 4 68.7
81 | 11-10 | 157020 312 1 4 4 5 75 | 47 29 41 | 33 1 1.320 251 u u u u =
9-11.5 - <1 125 | 11 0 4 4 5 95 -8 27 8-10 32 -0 1.340 383 1.630 1.02 1.32 1.44 1.43 12 6 4 35.3 6 4 34.4 9 5 1.7
P A - 77010 [ 9.5 | 10 0 4 4 5 80 | 55 27 7 3 1 19 265 121 157 .82 1.78
98 8 [10 10 15[ 10 | 10 0 1 1 80 | 43 27 -8 3- 1 214 261 u u u u 14 6 4 34.2 7 4 41.5 * * *
100 | 120 | 157020 | 12 [ 12 2 4 4 83 | 47 | 210 | 810 | 33 pE] 4 FYE] u u u
120 | 118 <1 7.5 [1M5] 10 y 4 103 | 67 5[ 1010 | 33 | 24 2 0 630 1.9 151 150 16 6 4 33.1 8 5 54.0 * * *
75 | 118 | 27010 __[ 95 [ 10 10 4 4 8 | 55 7 107 31 KTl . 285 16 151 1.74 1.71
0 975 [0 [0 TO0 1B fo [ 11 [ 7 7 5 ot | 44 5 108 | 32 BTl 1.44 285 u u u 18 7 4 39.5 9 5 63.3 * * *
1205 | 120 | 151020 | 12 [ 125 12 4 5 5 o | 47 | 21 10-10 -4 - 1,64 315 u u u
81.5 - <2 D5 12 0 4 4 97 | 5% 30 611 | 37 1 14 433 1.852 1.03 1.33 1.4 1.39 20 7 4 39.3 * * * * * *
775 - 2708 9.5 | 10 0 4 4 78 | 64 3-0 67 5 A1 1.193 339 1.27 1.65 1.89 1.84 Y =
6 [79 - 8101295 [ 115 0 7 717 2 8 5 30 [ 67 | 37 0 25 3% 228 2.95 3.5 3.54 Concrete Quantitiy = 0.086 CY/LF
-05 | 1310 | 12 TD 16] 12 | 12.5 11 4 71 7 4 8 0 1 10| 37 -0 453 339 u u u u
-0.5 40 [ 16 10 20] 12 | 125 2 71 7 5 8 2 2 10 8 26 503 361 U u u
015 - <2 B5 [ 12 0 4 91 9 4 105 | 66 -0 | 37 pE] 569 462 T.852 .00 1.9 37 35
98 - 2708 9.5 | 105 0 4 717 4 8 | 51 0 7 -6 111 1337 355 1.21 1.57 77 73 Notes
1| 8 [995 - 810 12 0 [ 115 0 4 717 4 8 | 55 0 37 2:0 1.40 358 2.3 3.01 31 3.60 _
995 | 13-10 | 127016 0 [11.5 11 4 717 4 80 | 50 3- 7 2-0 46 360 u u u . . :
1005 1 140 ] 161020 2 1125 ¥ 717 y 39 | 5 3- X 7 21 65 385 m m m B 1. Sixinch spacing at each end of the span for a distance of 1/4 of the span length; 12
122 - <2 0.5 [ 125 0 4 91 9 4 13 710 - 10-11 8 22 714 513 1.852 1,04 1.35 1.43 1.41 i ;
18 - 2708 9.5 105 0 4 717 4 4 | 64 0 07 -6 A1 461 385 1.15 1.50 1.69 1.65 inch spacing elsewhere.
10 [11:9.5 - 871012 0 [ 115 0 4 71 7 4 4| 5 0 08 | 37 - 1.504 37 2.08 2.70 2.97 2.16
11:9.5 | 13-10 | 127016 0 [ 115 i 71 7 4 7| 5 2 08 | 40 0 1.597 45 u u u u ied ; ;
5 v B A SR B A K 3 1 v S R T 3 T 3 a1 i 5 Y . m 2. Quantities are given for qng hgadwall and o.ne togwall and a}rg based on per. linear foot
835 5- <2 4B 0 4 4 6 | 6 [107 [ 510 - 11 -9 2 1700 479 2.074 1.10 1.43 1.48 .41 of headwall. Steel quantities include all reinforcing. Quantities shall be paid for as
7-8 5 TO 9.5 | 10. 0 4 4 7 | 7 |84 | 7 7 3T 111 1.337 460 1.13 1.47 1.65 1.59
785 5- 10 9.5 | 11 4 4 7 | 7 |84 [ 5 7 31| 2 1.36 448 1.67 2.16 2.50 3.01 shown on the plans.
6 [7-105 | 15 010|105 ] 12 4 4 7 1 7 |84 ] 5 -8 40 21 458 450 2.66 4 89 443
715 | 158 | 107012 11125 0 4 4 7 | 7 |84 ] 5 - -9 41 21 507 452 2.65 3.4 79 411 . L .
815 58 | 127014 2 1135 0 7 y 717 [ 84 | 5 5 10 2 22 503 53 I3 10 738 7.89 * 3. Skewed headwalls are not recommended for these spans. A special design is required.
845 | 1510 [ 147018 7 [13.5 1 7 | 7 |87 | 5 1 0| 42 27 T.654 500 u u U u
10-4 5. <2 4| 14 0 4 4 6 | 6 [115] 510 6 11 -9 0 1,848 502 2.074 1.1 1.46 1.60 52 .
9-8 5. 7706 | 95 [ 105 0 4 4 7117 7- 5 7 311 i 1.4 487 1.1 1.51 .69 83 4. For headwall and toewall details see M-601-1, Sheet 1 of 2.
9-9 5 6108 [ 95 [ 115 0 4 4 717 5 5 7 40 2 1.50 476 1.70 2.21 2.56 3.08
14| 8 [9105 [ 1 81010 [105] 12 0 4 4 77 5- 5 5 %0 ) 1,582 477 2.78 3.61 4.08 4.64 . . . ) .
9115 | 158 [ 101012 1. 0 4 4 717 5 5 -9 41 7 630 479 2.6 3.40 3.74 207 5.  When the fill heights are less than or equal to 2 feet, all reinforcing bars in the
10-1.5 | 158 | 127014 1. 0 4 4 7 |7 5- 5 10 | 42 22 727 480 2.51 3.25 3.51 3.92 ; ; ; ; * .
T e T 0 3 2 A I = = S Z 789 30 = m = m headwall, all reinforcing bars designated by an asterisk ( * ), and the d4 bars in the top
12-4 5- <2 14 4 0 4 5 6 | 6 |123] 74 -6 0-11 -9 1.971 558 2.074 1.10 1.42 1.50 1.42 mat of the top slab shall be epoxy coated.
1185 | 15 0 95 | 11 0 4 5 7 | 7 1100 7 5 07 | 31 609 538 1.17 151 1.67 1.63
119 5- 0 9.5 [ 11.5 0 4 7 [ 7 [100 | 5 - 07 | 40 63 526 .64 .13 2.47 97
10 (1105 1 15- 1010 11051 12 0 L 7 {7 {1001 5 08 [ 40 | 2 105 528 1.53 3.28 371 17 6. Reinforcing quantities include both Epoxy-Coated and uncoated bars.
12-0 58 | 107012 [E K 0 4 7 | 7 [100 | 5 09 41 26 778 530 2.4 311 3.20 27 g4 poxy
215 | 158 | 127014 2 [135 0 4 7 [ 7 [10] 5 - 1010 | 42 25 850 531 1.7, 2.31 1.3 1.58
?;'55 157'_10 AR L I : ; ; 1“7 > & 12_'(']0 j§ L gg % — L - - L 7.  When a (Rise) R of less than 6 feet is required, use the bar sizes and the slab and wall
6 740 7 270 105 [ 115 10 4 7 17 % 3 10 40 3 570 52 .02 1.32 1.3 37 thicknesses for the 6 feet rise (if available on the table).
7105 | 17- 6708|105 ] 12 10 4 8 | 8 [ 9 | 66 10 49 5 597 569 1.78 2.3 2.63 15
80 7 87010 | 115 | 12,5 10 4 8 | 8 |9 | 66 - 410 | 2.4 79 570 2.00 2.60 2.88 3.07 ) ) )
0-6 ; <2 15 11155 10 4 ; ; 125 | 67 - 3 4-(3J 2 2 g 626 2.29% 1397 1.521 1% 1.551 A 8. For size and spacing of the bottom mat bars in the top slab see table on M-601-2, Sheet
- - 105 [ 11 4 9% | 8 - 7 2 1 1.4 i 1.4 ) A - - o
1] 8 9_“1)?5 7 ﬂ%g R }8 y T8 19 0 9 2 7 ng 77 229 75 30 1 of 2. All other d{ bars are #4's at 1'-0" spacing. The number of bars required is listed
100 I 87010 | 115125 10 4 5 8 | 8 198 10 - 410 | 24 1.802 606 b4 2.13 2.35 2.68 on this sheet and includes both #4 bars and those from the table.
12:6 7 <2 B 15 0 4 5 7 7 133 - 0 | 43 - 2.253 669 2.2% 1.12 1.46 1.47 1.38
10 |0 7 2706 [ 105 [ 115 0 4 5 7 [ 7 [10 0 0- 40 1.817 582 1.04 1.35 1.43 1.38
1-10.5 | 17- 6708 [105] 17 0 4 0 0 0- 49 1.644 639 159 2.06 2.6 17 ; ; ;
0T T RN B 0 . 0 0 - 10 o5 o = o kL X ¢ 9. Liveloadis neglgcted as per AASHTO LRFD Section 3.6.1.2.6. For these structures refer
108 - <2 16 | 16 0 7 0] 10 135 | 7- 43 5 5- 743 817 7519 17 51 750 .36 to the CDOT Rating Manual.
8 [91 - 7705 [10.5 [ 125 0 4 91 9 104 0 7 - 30| 24 1.890 724 112 1.45 .8 137
" 9-11.5 - 5107 11| 125 10 4 919 104 | 7 4 9 40| 24 1.920 705 1.60 2.08 2.24 2.71 ) o ) )
12:8 - <2 16 | 16 10 4 10 |10 143 | 7- 4 11 5 23 2.560 852 2.519 1.14 1.47 1.46 1.32 10. For all new culvert designs, a rating is required. The rating summary sheet should be
10 [ 1111 - 2705 [ 10.5 [12.5 10 4 91 9 2] 9 4 108 | 410 | 24 2.013 759 1.11 1.44 1,50 1.42 : : : : : :
705 - =107 RE 10 y 5 TR = 09 T 47 7% 5104 7 189 745 750 178 _prmted from the CDOT external website and submltFe.d to t_he Br1dg§ Rating Unit or
109.5 - <2 16.5 | 17 0 4 10 10 145 |80 4 9.2 5.2 2-10 2734 883 2.741 1.19 55 1.48 1.35 included as part of a larger design package. For additional information, see the CDOT
0-0 - 2703 | 115125 0 4 0| 80 4 9 | 410 | 24 2.099 754 .00 2 1.25 117 :
8 [102 8| 3706 [ 125 [13.5 0 2 0] 80 | 4 0| 410 | 25 2.3 75 37 7 171 1.59 Rating Manual.
0-3 40 | 67108 3 [ 14 1 4 B 4 1| 41| 27 2.363 76 66 2.1 2.16 2.51
2 1055 | 22 870 10 4155 125 4 B 41 90 511 | 27 2.628 78 99 25 2.69 3.02
12-10_|_21-10 <2 717 11 4 10 10 210 | 8 4 12 | 52 [ 210 2.970 980 2.759 114 1.4 1.4 9
20 | 18 | 7703 [ M5[125 10 4 -0 4 109 | 410 | 24 210 789 1.01 131 13 p
10 [ 122 | 218 | 3706 125 [ 135 10 4 - 4 010 | 411 | 25 2.356 792 1.30 1.69 1.74 58
72-3.5 | 2110 | 108 3 145 11 4 5 0| 410 [ 1041 | 540 | 27 2.5 810 T.80 2.34 7.40 1.3
1255 | 21 | 81010 4 155 125 4 5 2 0| 410 [ 110 | 511 | 27 2.78 816 2.12 2.75 2.89 3.47
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d 1 BARS TOP SLAB: #4 @ 1'-0" FOR TOP MAT,
A SEE TABLE FOR BOTTOM MAT.

BOX

SEE TABLE FOR BOTTOM MAT.

d BARS TOP SLAB: #4 @ 1'-0" FOR TOP MAT,

—_—_——

3 EA.SAME SIZE AS Z BAR

T

T

@ EACH END OF HEADWALL

Séction C-C

X

—
Vl +1'-Q" ]:I_

CULVERT §

Reinforcing Plan

HEADWALL BENT

ANGLE

BAR EPOXY | BLACK
X X

SZE® | FTAN) | (FTAN

4 24 111

5 210 24

6 35 210

7 41 33

8 53 43

9 68 55

Headwall Corner Reinforcing Detail

CONSTRUCTION JOINT
(TYP.)

d J BARS (

BOTTOM SLAB
REINFORCING

NN

36" "

(TYP.)

STAGE 2 i STAGE 1

NOT TO SCALE

. . | d, BAR TYPICAL - ———
BOTTOM SLAB #4 @ I'-0" (CONT.) BOTTOM SLAB #4 @ I'-0" (CONT.) ! STIRRUPS (L;DNCLREENT%T%&F CULVERT
| FOR TOP AND BOTTOM MATS FOR TOP AND BOTTOM MATS e 10" .
i 4 2" (TYP) 10"
B f=oen e || 20
K T~— f /‘ ;F I/n :—:& 3
1> OPTIONAL CONSTRUCTION t @ 6" ! — 2//," CLEAR WHEN FILL 2 N
. JOINT (TYP) 1 | HEIGHT IS < 20" - i . 0" e
s - . D
tz06" : —ih * 7 (cont) —<7 N SN
| ' (6 TOTAL) _
' ¢ (TYP.) I T
e e " Yosr | | ‘1 d; BARS #4 @ 10" (TYP) %— t
HEIGHT I : ' i EACH FACE OF ALL WALLS f NG
R I (CONT.) 4"L TOP SLAB
i PIER C REINFORCING
v3|[v2ve ' (TYP.) WALL [
. ) 86" (TYP) I Zoen | 1v2 - ] T
L : w4 — €2 —ir ‘7 &g g
“H n n N — 1I'-6"
(\2 cTLESR boe g 0198 I h2 : #4 BY 2-0" @ 1'-6" WHEN R i MAX.
bl (TYP) )9 P9 AN APRON IS REQUIRED ON THE ] 2 44
S B ' TLET END (PROJECTED OUT 1'-0
T S 7 3L | R T OUTLET END (PROJECTED OUT 1'-0") \{
: ' : 2" (TYP.) Z (CONT.) (3 TOTAL)
3" CLEAR :
f——Tw! S .TW;! L S !Tw-— N ias
1 &
WIDTH 3-0" MIN. T . A tb
: . OR AS SPECIFIED
M ON THE PLANS " T 3" CLEAR BOTTOM SLAB
t] OR t by OR b REINFORCING
/ PR 1R CoNTIN"
(PLACE AS \ [T #4 [e 1-0"
SHOWN) | \[»
B (2 ToTAL) |-
} T
8II
Section A-A
MIN. LAP SPLICE
LENGTH (TYP.)
R TOP SLAB
N 36" 6 REINFORCING
oL e TJT_LVLI (TYP.)
e o o o_9o o |
—— T

J BARS (SEE NOTE BELOW)

SEE NOTE BELOW)

Construction Joint Detail for Staged Construction

Note: This detail is for construction joints installed perpendicular to the centerline of the
box only. The Contractor can design and install J bars at the Contractor's expense
to support temporary live loads during Stage 1 Construction. J Bars shall be the
same size as the top and bottom slab reinforcing when there are no temporary live

loads to support.

1.

2. Al construction joints shall be thoroughly cleaned before fresh concrete is placed.
3. Al construction joints not shown on the plans shall be constructed only if approved
by the Engineer.

4. The contractor shall maintain the stability of the structure during construction.
5. Structure Excavation and Backfill shall be in accordance with Standard Plan M-206-1.
6. For any culvert span 20 feet or greater, a foundation investigation and report are required.
7. Backfill shall not begin until top slab has reached design strength, f.
8. Splice quantities for longitudinal and transverse bars are not included.
9. Reinforcing steel shall be Grade 60.
10. The minimum lap splice length for epoxy coated reinforcing bars shall be:

BAR SIZE: #4 #5 #6 #7 #8 #9 #10 #11

SPLICE LENGTH: I'-3" 1'-7" 2'-5" | 2'-10" | 3-8 [ 4'-8" | S-U"| 7'-3"

THE MINIMUM LAP SPLICE LENGTH FOR BLACK REINFORCING BARS SHALL BE:
BAR SIZE: #4 #5 #6 #7 #8 #9 #10 #11
SPLICE LENGTH: 1'-1" 1'-4" 1'-7" 1'-1" 2'-6" [ 31" 3'-11"| 4'-10"

The above splice lengths are for Class B splices.
1.
12.

13.
14.

15.
16.

A17.

General Notes
All concrete shall be Class D (Box Culvert).

All dimensions are perpendicular to the centerline of the box.

Wingwalls shall be tied to concrete box culvert in accordance with

Standard Plan M-601-20.

All transverse reinforcing shall be normal to the centerline of the box.

The fill height is the distance measured from the top of the top slab to the
top of pavement.

All exposed concrete corners shall be chamfered % inch.

For fill heights less than 2 feet, a waterproofing membrane shall be provided for
the top of the top slab and 18 inches down from the top of the exterior walls.
For fill heights less than 2 feet, the d, bars for the bottom mat of the top slab
shall be as follows:

S 6,8 |10,12,16| 14,18 | 20

BAR SIZE: | #4 #5 #6 #7

SPAC]NG 0"6" l:_ou l|_2u ]._2..

Design data:
Rating data:

Loading data:

Li

Dead Load Case 1: Vertical Earth Load = 120 Lb/CF.
Dead Load Case 2: Vertical Earth Load = 120 Lb/CF.

Thrust is not considered in this standard, i.e. Thrust = 0.

Wearing surface - 12 inches thick concrete pavement.

Dead Load - Type 7 Barrier.

Extreme headwater to depth ratio is in accordance with the CDOT Drainage Manual.
Extreme headwater to depth ratio was included in the culvert design but excluded
from the ratings as per the AASTHO Manual for Bridge Evaluation.

Live load surcharge on exterior walls = 2 feet of earth

*

7thEdition, 2014, of the AASHTO LRFD Bridge Design Specifications
2nd Edition, 2011, of the AASHTO Manual for Bridge Evaluation

fy = 60,000 psi.,
fc = 4,500 psi.,

ve Load = AASHTO LRFD, HL-93 truck, HL-93 tandem, Colorado Permit Truck, and NRL.
Horizontal earth load = 30 Lb/CF.

Horizontal Earth Load = 60 Lb/CF.

If headwall mount guardrail is used (See Standard Plan M-606-1, Sheet 19,
and the information below):
- All reinforcing steel shall be according to this box culvert plan.
- Any special design for stirrups will not be measured and paid for
separately but shall be included in the work.
- Headwall dimension and concrete quantity shall be according
to Standard Plan M-606-1, Sheet 19.
- Post anchors shall be provided according to Standard Plan M-606-1, Sheet 19.
- Post anchors and concrete for headwall mount of guardrail will not be measured
and paid for separately but shall be included in the work.
- Post anchors when required and encased in headwall concrete, shall conform to
ASTM A 36 or AASHTO M 169 Steel.

18. See M-603-3 for Precast Concrete Box Culvert details.
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Double Concrete Box Culvert Dimensions, Quantities & Rating Factors (Excluding Headwall & Toewall Quantities)
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BOX SIZE HEFI‘GLhT SLAB & WALL BAR SIZES DIMENSIONS QUANTITIES RATING FACTORS
S| R | HT. | WIDTH | ALLoweD | THICKNESS (INHES) t* [ ta [ by [ ba [wF & wolwf & wa[cF[ca [dA] hy hy V1 V2 v3 CONCRETE REBAR STL MEMBRANE HL-93 HL93 | coLORADO NRL
FT | | N [FTN FT-FT T | Tp |[TWeTWi| # | # | # | # # # # | # [ N0 [Fn [N [FN [FEN [ FTN CY/LF LBS/LF CY/LF INVENTORY | OPERATING |  PERMIT VEHICLE
79 4 <2 11|10 0 5 16156 4 4 5 | 5 | 114] 35 74 68 111 1,495 338 1.944 127 1.65 .09 2.05
o [L13 4 770 10 10_| 95 0 5 15 5[5 4 4 5 5 [102] o 4 68 - 1,428 30 1.81 2.35 .90 2.8
775 4 1070 12.8 10 [ 95 0 4| 4| 4[4 4 2 5 [ 5 [ 102 ] 2 4 68 1.428 25 453 5.88 42 7.36 it
78 | 146 [ 1281020 | 10 [ 10 N A I 1 1 GO I T 763 v - : 5 - : Headwall and Toewall Quantities
99 4 <2 11 ] 10 0 5 1 6|5 |6 4 4 5 1 5 [126] 3 -4 - 1.681 365 1,944 .28 1.66 2.10 2.05
9-7.5 - 27010 10 95 0 5 15 [ 5[5 4 4 5 15 | 14| 2 4 1.613 37 1.82 2.36 2.85 2.7
61 8 [o7s 4 1070 12.8 10 95 10 4 444 4 4 5 15 |14 2 -4 - 1.613 285 4.66 6.04 6.82 5.08 HEADWALL . . i i ) 3
9.8 4 12.8T0 20 10 | 10 10 4 | 5515 4 4 5 [ 5 [ 114] 2 -4 88 1.636 317 u u u u BENT ANGLE 90° TO 75 74° TO 60 59° TO 45
11-9 4 2 11_|_10 10 5 | 65 |6 4 4 5 | 5 [ 138] 35 4 0 1.866 392 1.944 1.28 1.67 1.00 2.06
o i s [ 77010 095 10 N A I 4 ) 5 15 16 76 4 0 - - 179 354 183 2.38 1.00 278 CLEARSPAN | 5 [ crmRUPS REBAR 7 |sTIRRUPS REBAR 2 |sTIRRUPS REBAR
175 | 146 [ 1070128 10 |95 10 4 [ 41414 4 4 515 [126] 26 24 0 31 -1 1.799 312 222 2.88 2.79 1.9 ) QUANT. QUANT. QUANT.
11-8.5 | 14-10.5 | 12.87020 10_[ 105 11.5 45 45 4 4 5 | 5 | 126 ] 26 24 108 32 0 2.006 336 u u u u
7105 | 186 2 125 10 10 5 1656 4 4 5 | 5 [ 134] 35 4 6-10 31 1 1.840 394 2.389 1.20 1.56 1.76 1.65 # # LBS/LF # i LBS/LF # # LBS/LF
7-8 - 270 10 10 [ 10 10 5 |55 [5 4 4 5 1 5 2 4 68 34 11 1.698 344 1.47 1.90 2.19 2.15 31.2
6 [7:10 - 1070 15 10 [ 12 10 5 | 45 [5 4 4 5[5 - 4 68 3- 1 1.812 3 2.89 3.74 4.00 4.38 6 4 4 2038 4 4 204 6 4 .
711 - 1570 16.8 10.5 | 12.5 11 5 4 5[5 4 4 5 - 68 34 2 1.942 335 3.37 437 4.60 4.86 8 4 4 19.9 5 4 24.3 7 4 36.2
8 7-11 - 16.8T0 20 105 | 12.5 1 5 |45 5 4 4 5 [ 11 4 68 34 -2 1.942 335 u u u u ’ . .
9-10.5 -6 <2 125 | 10 10 5 {6516 4 4 5 [ 146 -4 8-10 31 -1 2.025 421 2.389 1.2 1.57 1.71 1.61 10 5 4 25.0 6 4 30.6 9 4" 57.8
8 9-8 Y 770 10 10 [ 10 10 5155 4 4 5 [ 5 [130] 2 Y 3-8 31 11 1.883 371 1.4 1.89 2.18 2.13
9-10 - 1070 15 10 [ 12 10 455 4 4 5 [ 5 | 130] 2 4 3-8 33 1 1,997 359 2.9 3.83 4.10 4.37 12 6 4 30.0 6 4 29.6 9 5" 61.3
9-11 - 1510 16.8 0.5 [ 12.5 1 5 | 4[5 [5 4 4 5 [ 5 [ 130 2 2 3-8 34 2 2.146 362 3.4 4.4 4.70 4.9
911 - 16.8 70 20 0.5 [ 125 1 5 | 4[5 |5 4 4 5 [ 5 [ 130] 2 25 88 34 2 2.146 362 u u u u 14 6 4 29.7 7 4 35.7 * * *
805 | 22- <2 35 1 10 5 1656 4 4 5 5 [134] 3 4 11 32 2.0 2.257 444 2.833 1.15 1.4 1.65 1.49
815 | 2 2705 13 [ 125 10 5|6 6 4 4 5 [ 134 2 4 611 34 2 2.326 434 1.52 1.9 1.82 1.84 16 6 4 29.0 8 5 46.7 * * *
6 8-2 22 570 10 3 13 10 5 4 6 4 4 5 34 2- -4 6-11 3-5 2- 2.361 47 1.77 2.2 2.65 3.77
825 | 22 1070 15 3 [ B35 1 5 6 5 5 5 (134 2 25 | 611 | 35 : 2.472 2% 3.57 463 4,61 5.05 18 7 4 35.0 9 5 54.9 * * *
855 | 230 1510 20 4 [ 155 7 5 5 5 | 5 [ 134] 2 26 70 37 9 2.761 501 3.36 4.36 38 451
101 | 226 <2 12 | 11 10 5 16 [ 5 4 4 5 | 146 ] 3 25 811 | 32 0 2.477 0 2833 2 58 60 1.44 20 7 4 34.4 * * * * * *
10-1.5 | 22 2705 13| 125 10 5 6|5 4 4 5 | 146 | 2 4 811 34 2 2,512 461 52 97 79 1.79
0| 8 [103 [ 2 570 10 3] 14 10 5 | 4[5 4 4 5 | 146 | 2 4 81 | 35 3 2.616 05 174 2.25 2.61 3.53 CONCRETE QUANTITY = 0.086 CY/LF
103 | 2 1070 15 13| 14 11 6 [ 5615 5 5 5 | 5 | 14 - 811 35 7 2.711 508 3.95 5.12 5.26 69
10-5.5 | 230 157020 14 | 15.5 12 6 | 5 66 6 6 5 | 5 | 14 26 90 37 9 2.983 588 3.46 4.48 45 4.64
12-2 22-6 <2 14 12 10 5 6 5 6 4 4 5 5 -5 2-5 10-11 33 -1 2.731 499 2.833 1.24 1.60 .7 1.61 NOtES
122 | 246 2705 13| 13 10 5 165 |6 4 4 5 | 5 -6 -4 041 | 34 2 2.731 488 1.64 2.12 8 1.88 —_—
10 [123 26 57010 13| 14 10 5 | 456 4 4 5 | 5 |58 2 -4 041 | 35 -3 2.801 452 1.72 2.23 2.58 2.74 - . -
1255 29 1070 15 14 155 " 51T 6 | 6 | 4 5 5 51 5 3 7 10 37 X 3.090 527 2.42 314 31 225 B 1. Six inch spacing at each end of the span for a distance of 1/4 of the span length;
12:5.5 23-0 157020 14 ] 155 12 6 5 6 6 5 5 5 5 8 2- 11-0 37 3.205 567 2.1 2.73 2.64 .86 12 inch spacing elsewhere.
835 | 266 2 145 | 13 10 516156 4 4 515 0] 3 75 70 3.4 - 2.805 500 3.278 1.16 1.51 1.51 59
¢ L85 - 2705 14 | 15 10 5 66 4 4 5 [ 5 0] 2 24 70 - 24 2.927 512 2 1.59 1.43 54 " . .
8-5.5 - 570 10 14 | 15,5 10 5 | 6 4 4 5 [ 5 [150 24 70 5 2.968 488 10 272 3.13 3.89 2. Quantities are given for one headwall and one toewall and are based on per linear
8-6.5 1070 15 15 | 15.5 11 6 7 5 5 5 50 -3 2-! 71 - -9 3.129 610 .86 2.42 2.36 2.53 f f h ntities in reinforcin ntiti h i
e = T 5 T > 2 s s = = . 3 0 o 7 T - = - oot of headwall. Steel quantities include all reinforcing. Quantities shall be paid
o | 5 [Oess 26 7705 14_| 1. 10 5 16 15 [ 6 y 5 1 5 [ 162 26 | 24 [ 90 [ 37 [ 25 3454 515 1.2 1.58 1.43 1.51 for as shown on the plans.
7.5 | 266 570 10 5, 10 51666 4 4 5 2] 33 24 92 37 25 3.317 544 1.70 2.21 2.16 1.39
7.5 | 269 1070 15 5, 11 6 | 6176 5 5 2| 33 25 92 37 29 3.416 644 2.83 3.67 3.54 3.80 . L .
75 26 Py} 51 14 10 =T 615 6 4 7] 5 T 39 75 0 35 23 3.29% 556 3778 ¥E 160 %6 169 * 3. Skewed headwalls are not recommended for these spans. A special design is required.
10 1255 - 2705 4 155 10 5 5 4 4 5 | 5 | 174] 26 2 110 -7 5 3.339 543 22 1.58 43 1.52
12-7.5 - 570 10 6 [ 155 10 5 6 4 4 5 | 5 [174a] 33 2.4 2 7 -5 3.502 571 .82 2.36 31 2.56 :
1275 | 2 1070 15 16 [ 155 | 11 6 7 5 5 5 4 33 | % 2| 37 9 3.619 678 133 3.0 2.9 2.08 4. For headwall and toewall details see M-601-2, Sheet 1 of 2.
855 | 30- Q2 55| 14 10 6 |7 7 5 5 6 66 | 44 2 71 9 27 3.333 766 3.722 1.15 Ko 1.54 1.53
6 82% §gs 52;(?150 1;45 1‘1*~55 18 z ; ; g g 6 1 6 ZZ 2:10 % 77q g}g 2 mg 77733 H? gg 112 }gg 5. When the fill heights are less than or equal to 2 feet, all reinforcing bars in the
i 30- 1070 12 % T 16 0 5 717 S 5 o X 77 311 3568 7 237 29 250 266 headwall, all reinforcing bars designated by an asterisk ( * ), and the d  bars in
1055 | 30- <2 15.5 | 14 10 6 17167 5 5 78| 44 2 9-1 39 - 3518 803 3722 115 1.4 1.4 1.50 the top mat of the top slab shall be epoxy coated.
| s 045 0- 2705 14| 145 10 6 | 7167 5 5 78 210 9-0 310 2.8 3.424 768 .26 .64 1.3 1.46
10-6.5 | 30- 570 10 5.5 | 15 10 6 | 7 | 7 7 5 5 78] 3 91 310 2.8 3.612 807 37 77 1.65 1.83
10-8.5 | 30- 1070 12 16 | 16.5 10 75 77 5 5 78 92 40 210 3.800 783 46 .90 2.09 2.27 6. Reinforcing quantities include both Epoxy-Coated and uncoated bars.
12:5.5 0- 2 155 | 14 10 6 | 7 [ 67 5 5 90 | 44 T 3-9 7 3.703 839 3.7 1.15 50 A4 1.48
125 0- 2705 4 | 15 11 6 | 7 67 5 5 90 |_2-10 - 10| 310 -8 3771 809 30 .69 4 1.57 . . . .
0 65 T30 5707 15.5 |_15 10 6 | 5 | 7 7 5 5 190 [ 38 2 T [_3-10 8 3.797 783 49 93 1 278 7. When a (Rise) R of less than 6 feet is required, use the bar sizes and the slab and
12-8.5 30 77012 16_| 16.5 10 7 5 7 7 5 5 190 3-8 2- 11-2 40 2-10 3.985 820 .47 1.91 2.11 2.02 wall thicknesses for the 6-foot rise (if available on the table).
865 | 34 <2 6 | 14.5 11 6 | 7 7 5 5 182 | 44 2 71 39 3.882 825 4.194 .12 4 44 1.4
6 [25 34 2705 4 15 10 7 | 6 7 5 5 182 |_2-10 2 70 3-10 3.644 79 1.00 2 .09 1.0 . . .
86 34 5707 1 [ 16 10 7 | 6 6 5 5 82 | 210 2 70 31 3.750 300 7.66 i 94 2.2 A 8. For size and spacing of the bottom mat bars in the top slab see table on M-601-2,
875 | 34 770 10 15.5 | 16 11 7 1 686 5 5 6 | 6 [182] 38 pE 71 31 3.990 853 1.64 213 1.89 2.06 Sh : ; ;
eet 1 of 2. All other d4 bars are #4's at 1-foot spacing. The number of bars required
1075 | 34 <2 165 | 15 1 6 | 7 [ 6|7 5 5 6 | 6 [ 194] 44 2 92 31 - 4193 864 4194 1.18 1.54 1.45 1.46 o= . 1.
o | 8 106 346 2705 15 15 10 8 | 6] 76 5 5 6 | 194] 210 2 91 310 2- 3.935 880 .02 1.32 1.42 1.36 is listed on this sheet and includes both #4 bars and those from the table.
107 | 346 5707 15| 16 10 8 | 6| 7 |6 5 5 194 | 2-10 2 91 311 2 4,042 881 7 2.23 1.3 2.13
108 49 770 10 15.5 [ 16.5 1 716186 5 5 194 | 38 P 91 40 2-10 4.247 891 60 2.07 1.84 2.00 . . -
275 49 2 1651 15 T 716 17 5 206 | 44 2 T2 | 310 7 4.397 901 2194 119 1.54 1.41 1.42 4 9. Live load is neglected as per AASHTO LRFD Section 3.6.1.2.6. For these structures refer
10 [12:65 4 2705 155 | 15 10 7 5 206 | 2-10 1| 310 2 4.174 916 1.02 1.33 1.43 1.37 to the CDOT Rating Manual.
12-7.5 4 5707 155 | 16 10 7 5 206 | 2-10 - 1| 311 2 4.280 918 1.74 2.26 2.23 212
88 38 <1 7 [ 15 11 7 5 6 | 6 | 198] 44 710 72 310 2 4.438 1094 4.639 .14 1.47 1.27 1.32 . L . .
6 [865 1705 15[ 155 i 8 [ 8|8 |38 5 5 6 | 6 [ 198 3 - 7 311 4.259 53 1.32 1.71 1.73 1.65 10. For all new culvert designs, a rating is required. The rating summary sheet should be
8;3 - 207 };g 15"; 1 § 8 ? 8 g 6 | 6 ;’g ER: 9731 33113 ! % g% — 21'2139 %295 2152 ﬁ‘g printed from the CDOT external website and submitted to the Bridge Rating Unit or
w8l s 7 - 7705 5 1 16 1 8 B 5 0 3 CE] EX] 50 130 * 147 790 T80 783 included as part of a larger design package. For additional information, see the CDOT
7 - 5707 15 | 16 1 8 8 5 210 | 3 2 91 31 2 4.522 130 2.20 2.85 2.45 2.46 Rating Manual.
9 | 38 <2 17.5 [ 15.5 1 7 7 5 6 | 6 |20 [ 44 2 M3 | 3 2 4.965 116 4639 1.16 1.51 1.24 1.29
10 27| 3% 2705 B 1 1 8 8 6 | 6 |22 38 2 1| 311 31 4.726 1404 1.53 1.98 1.78 1.88
77| 38 5707 15 [ 1 1 8 [ 9 [ 8 [9 6 | 6 |22 338 2 [ 311 3 4.726 1404 2.20 2.85 2.39 239
o 810 430 <2 18 [ 1 12 8 | 98 [9 7 | 7 [214] 50 33 73 43 31 5.179 1546 5111 1.16 1.51 1.2 1.31
875 | 430 2705 15.5 | 16 17 8 | 9 [ 8 |9 3 6 7 | 7 214 43 33 7 4-4 31 4.847 1480 1.48 1.91 1.51 70
0| 8 |=0I0 [0 <2 18 | 16 [ 8 [ 989 6 6 7 | 7 226 | 50 33 93 44 31 5.401 1595 5111 1.14 1.48 1.16 24
1075 | 430 2705 15.5 | 16 17 8 | 9| 8 |9 6 6 7 | 7 |26 | 43 33 91 44 31 5.069 1528 1.52 1.97 1.46 68
1o JE105 | 430 <2 18 [ 165 17 8 | 9| 809 6 6 7 | 7 |38 50 33 M3 | 44 32 5.690 1645 5.111 1.16 1.50 1.20 1.28
1275 | 430 2705 155 | 16 12 8 | 9 | 8 9 6 6 7 | 7 [238] 54 33 1 | 44 31 5.292 1585 1.52 1.97 1.43 1.64
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d 1 BARS TOP SLAB: #4 @ 1I'-0" FOR TOP MAT,
A SEE TABLE FOR BOTTOM MAT,

CUIVERT ¢ HEADWALL BENT

ANGLE

Reinforcing Plan

Section C-C

BAR EPOXY Black
X X
SIZE (#) (FT.-IN.) (FT.-IN.)
4 2-4 1-11
3 EA. SAME SIZE AS Z BAR 5 2-10 2-4
@ EACH END OF HEADWALL X 6 3-5 2-10
= 7 4-1 3-3
; Vl+]|_0u 8 5-3 4-3
9 6-8 5-5

Headwall Corner Reinforcing Detail

¢ BOX 25" CLEAR WHEN FILL 1. All concrete shall be Class D (Box Culvert).
d BAR (TYP.) BOTTOM SLAB #4 @ 1'-0" (CONT.) ! HEIGHT IS ~L 2'-0" L = LENGTH OF ——~_»— 2. All construction joints shall be thoroughly cleaned before fresh concrete is placed.
FOR TOP AND BOTTOM MATS \ STIRRUPS CONCRETE BOX CULVERT 3. All construction joints not shown on the plans shall be constructed only if approved
2" (TYP.) TYP[CAL EACH CELL | I I @ ]l_Oll * by the Engineer.
l e | - ! T N '—,ﬂ__i AL 1-0" 4. The contractor shall maintain the stability of the structure during construction.
f— ':T?F_ T .Q ‘ M T 2'-0" 5.  Structure Excavation and Backfill shall be in accordance with Standard Plan M-206-1.
NN ;) n AR R | ._‘ ») . . . . .
Al 2 E:TL\FP) t] @6 | I~ OPTIONAL CONSTRUCTION 0l 30" 6. For any culvert span ?0 fegt or greater, a foundation ]nvest1gatlon a'md report are required.
- “1 Y o tp@ee" [~ JOINT (TYP.) KN 1 7. Backfill shall not begin until top slab has reached design strength, f;.
w) w3 h ! 2 | L 1'-0" % 8. Splice quantities for longitudinal and transverse bars are not included.
s el ‘ 1 % Z (CONT)) L2 9. Reinforcing steel shall be Grade 60.
d 1 BARS #4 @ 1'-0" (TYP.) "ER‘;C; v "g;‘;g i ¢y (TYP) R (6 TOTAL) &\ -» 1 B R T 10. The minimum lap splice length for epoxy coated reinforcing bars shall be:
EACH FACE OF ALL WALLS : [y V) ‘ HEIGHT w =
(CONT.) e 6" P w @ 6" i '\\ BAR SIZE: #4 #5 #6 #7 #8 #9 #10 | #11
|G ave) | f 4"L TO0P SLAB SPLICE LENGTH: | I-3" | 1-7" [ 2'-5" [ 2-10" | 3-8" | 4-8" | 5-n"| 7-3"
L. ° & arvas o PIER | REINFORCING THE MINIMUM LAP SPLICE LENGTH FOR BLACK REINFORCING BARS SHALL BE:
2 b,@ 6" "y ‘ WALL | ~ ‘ BAR SIZE: #4 | #5 | #6 | #7 | #8 | #9 | #10 | #11
f; W2 2 l bl @ 6" ! l'. i ] & l|_6u SPLICE LENCTH: ]:_]u 1-_4-- l|_7u ]l_]lu 2-_611 3-_1-- 3-_]]-- 4-_]0-!
3 ﬁ— 3 | - — 415! —L $4 < 16" 0C. The above splice lengths are for Class B splices.
o -0 - 3" CLER —o p .'/ [aoaAdid o m /?gRDZI\Il-?; @I%’E](I)-L?]III?EV\E)HEU'\:\I THE N MAX. 11. All dimensions are perpendicular to the centerline of the box.
2" (TYP.) | f | | : ; < = _,I * OUTLET END (PROJECTED OUT 1-0%) 1 2 #4 12.  Wingwalls shall be tied to concrete box culvert in accordance with
1w S L Tw: | 2 — 2 _/ S W fe— 3 Standard Plan M-601-20.
I : 2 2 (CONT.) (3 TOTAL) 13.  All transverse reinforcing shall be normal to the centerline of the box.
WIDTH 1 ) 14.  The fill height is the distance measured from the top of the top slab to the
. \ —— top of pavement.
Section B-B 30" MIN = Y |ty 15.  All exposed concrete corners shall be chamfered % inch.
OR AS SPECIFIED A 16. For fill heights less than 2 feet, a waterproofing membrane shall be provided for
ON THE PLANS - 3" cLEAR SgoTTOM SLAB the top of the top slab and 18 inches down from the top of the exterior walls.
t1 OR t '+ by OR by #4 A 17.  For fill heights less than 2 feet, the d, bars for the bottom mat of the top slab
9] 1 2 ‘ co o REINFORCING 1
/ / ! / (CONTI N o shall be as follows:
—— 1— — T mmm— £/ — (PLACE As |\ [T #4[e 1-0
- 7 | ‘ f — SHOWN) s S 8,9,10 [14,16,18] 20
B | / | | % ‘ f // l / \_; . B (2 T07AL) |+ ] g:-\)RC?[(Z;EZ #5 #6 #7
| . | | ! A ACIN 1'-0" 1-0" [1-o»
+ ' — : : ! _‘h'T + " Design data: 7thEdition, 2014, of the AASHTO LRFD Bridge Design Specifications
C | ( \ | & : Rating data: 2
| | \ Lot S : A-A Rating data: 2"YEdition, 2011, of the AASHTO Manual for Bridge Evaluation
I Sy - C o / o\ N[t MIN. LAP SPLICE 2ection A-A
// ' — ‘ _h : LENGTH (TYP.) Loading data: Ty~ 60,000 psi.,
\ ! ! ) ‘ \\ / )& L 10P SLAB ’ fe = 4,500 psi.,
| ‘ / /—v_.. = REINFORCING
} | b (TYP.) Live Load = AASHTO LRFD, HL-93 truck, HL-93 tandem, Colorado Permit Truck, and NRL.
\?\V\‘\/w //\_/\__ N Dead Load Case 1: Vertical Earth Load = 120 Lb/CF.
| Horizontal earth load = 30 Lb/CF.
‘ Dead Load Case 2: Vertical Earth Load = 120 Lb/CF.
Horizontal Earth Load = 60 Lb/CF.
- T \\ CONSTRUCTION JOINT J BARS (SEE NOTE BELOW) Thrus.t is not conSIder.ed in th1§ standard, i.e. Thrust = 0.
! . (TYP.) | Wearing surface - 12 mc‘hes thick concrete pavement.
‘ \ J BARS (SEE NOTE BELOW) Dead Load - Type 7 Barrier.

BOTTOM SLAB — 3" 6" 6"

REINFORCING
(TYP.)
STAGE 2 }
NOT T0 SCALE

g%&

STAGE 1

Construction Joint Detail for Staged Construction

Note: This detail is for construction joints installed perpendicular to the centerline of the box
only. The Contractor can design and install J bars at the Contractor's expense to support
temporary live loads during Stage 1 Construction. J Bars shall be the same size as the top

and bottom slab reinforcing when there are no temporary live loads

to support.

General Notes

Extreme headwater to depth ratio is in accordance with the CDOT Drainage Manual.
Extreme headwater to depth ratio was included in the culvert design but excluded
from the ratings as per the AASTHO Manual for Bridge Evaluation.

Live load surcharge on exterior walls = 2 feet of earth

% If headwall mount guardrail is used (See Standard Plan M-606-1, Sheet 19,
and the information below):

- All reinforcing steel shall be according to this box culvert plan.

- Any special design for stirrups will not be measured and paid for
separately but shall be included in the work.

- Headwall dimension and concrete quantity shall be according
to Standard Plan M-606-1, Sheet 19.

- Post anchors shall be provided according to Standard Plan M-606-1, Sheet 19.

- Post anchors and concrete for headwall mount of guardrail will not be measured
and paid for separately but shall be included in the work.

- Post anchors when required and encased in headwall concrete, shall conform to
ASTM A 36 or AASHTO M 169 Steel.

18. See M-603-3 for Precast Concrete Box Culvert details.
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Triple Concrete Box Culvert Dimensions, Quantities & Rating Factors (Excluding Headwall & Toewall Quantities)

BOX SIZE HEI%IHT SLAB & WALL BAR SIZES 4k DIMENSIONS QUANTITIES RATING FACTORS
S | R | HT. | WDTH | ALLOwep | TICKNESS (INCHES) 2 51102 WF & va]w* & wal < [ <z | | | Py hy v V2 V3 CONCRETE REBARSTL | WATERPROOFING HL-93 HL-93 COLORADO NRL
FT [ FT |FTIN_ | FT-IN FT-FT Te | To | TWe&TWi| # [ # | # | # # # # NO. | FT-IN_ | FT-IN_|FT-IN | FT-IN | FT-IN CY/LF LBS/LF SY/LF INVENTORY OPERATING PERMIT VEHICLE
7105 | 774 <2 125 10 0 6 |5 7 7 68 | 35 4| 610 4 111 2.639 531 3.370 121 157 1.82 69
795 | 274 7108 105 11 0 4|5 |4 4 4 68 | 2 4 - 2 2 2.555 9 1.47 .90 2.07 83
- 74 810 12 0 4 4 4 4 68 | 2 4 4 2- 765 432 3.38 4.39 4.80 5.2
6 74 721016 0 4| 4[4 5 5 5 68 | 2 4 4 2 765 461 6.80 81 9.35 63 iti
74 61020 0 75 4 5 5 68 | 2 4 - 3 2 765 482 1.69 2.19 2.20 2.27 Headwall and Toewall Quantities
74| 2010259 3 [ 145 0 515 5 5 68 | 2 4 1| 24 13 3.06 523 6.80 8.8 8.50 5.95
8 271 2670 30 ST 15 [ 115 6|56 5 68 | 3- - A1 | 36 | 2.4 3.300 587 u u u u
7-4 <2 5110 0 6 4 4 84| 3 -4 10 31 11 2.886 6 3370 1.2 1.57 1.82 1.65 HEADWALL
74 7708 0.5] 11 0 45 | 4 4 4 I 4 - 32 7 2.801 461 1.4 1.89 2.00 1.8 . . . . . .
74 37012 T 0 =T 5 T 7 y 7 w 34 i 3012 14 7 il 489 517 BENT ANGLE 90° TO 75 74° 70 60 59° TO 45
8 74 721016 ] 13 0 4| 4 4 4 pE 4 24 2 3.012 460 5 27 3.47 3.73
74 16020 3.5 | 14.5 0 4 5 4 4 - 4 3 2 3.350 490 0 .98 3.84 2.72 CLEAR SPAN Z |STIRRUPS REBAR Z [STIRRUPS REBAR Z [STIRRUPS REBAR
76| 2070259 3.5 145|105 3 5 3 3 7 6 3414 67 1.78 2.32 L3 1.56 (S) QUANT. QUANT. QUANT.
271 267030 35| 15 | 115 5 5 5 5 515 - - 4 3.584 57 u u u u
334 <2 4| 10 0 7 7 5 5 515 (™ 2 - Bl 3.210 79 2037 20 155 1.4 137 # # LBS/LF # # LBS/LF # # LBS/LF
2 7T08 T 10 0 7 7 5 5 - 7 - 4 Bl 2.901 774 56 2.0 1.81 .73
6 -4 810 12 1.5 13.5 0 7157 5 5 2 4 69 -4 2 3.313 721 81 3.65 NE 4.04 8 4 4 19.2 5 4 3.5 7 4 344
4 1210 16 2 [14.5 0 €157 5 5 pE 4| 610 7 24 3.467 720 2.67 3.47 5 3.84 .
4 | 1610m 1 0 5 5 5 5 I T A E 3807 58 244 347 04 3.4 10 5 4 23.9 6 4 28.7 9 4 54.0
<7 410 ] 105 7 7 5 5 208 | 3 4 11 - 111 3.519 40 4.056 1.20 1.56 1.4 1.33
7 7706 51 0 7 7 5 5 5 [ 5 208 7 2 2 7 3.405 7 1.65 2.14 2.4 2.39 12 6 4 28.7 6 4 28.2 9 5" 59.2
8 2 6T08 5|13, 0 7157 5 208 | 2 4 3 2 3.560 0 3.1 4.04 3.9 4.60
10 -4 87012 513, 0 7157 5 208 | 2 -4 - - 2 3.560 763 2.85 3.69 3.7 4.07 14 6 4 27.9 7 4 33.5 * * *
-4 127016 [13.5 [ 15. 0 71517 5 208 | 2 4 11 7 24 3.971 768 3.36 4.36 4.60 4.04
4 167022 7116 0 7 7 5 5 208 | 2 4 - 7 75 4.074 831 237 3.08 2.93 2.10 16 6 4 27.5 8 5 441 * * *
<2 410 ] 105 7 7 5 5 24| 3 4| 1011 4 111 3.77 879 4.056 1.17 52 1.36 1.30
7T08 5] 11 ] 105 7 7 prz 4 109 2 7 .62 864 1.65 14 2.15 2.06 18 7 4 33.0 9 5 51.8 * * *
0 - 810 12 5] 13 11 715 [ 7 4|2 2 109 4| 2 3.904 08 3.09 4.00 3.92 3.08
334 770 14 125145 10 5 5 20 e 24 1010 | 36 3 4.01 75 1.68 2.47 2.10 15 *
33 47016 B5[15.5] 105 7 7 5 5 5 1 5 [24] 2 24| 1011 7 4 4.295 7 59 2.06 1.99 1.4 2 ! 4 328 * * * * *
34 61022 4] 16 [ 7 7 5 5 24| 210 | 2 110 | 24 - 4.630 14 40 82 1.75 1.24 _
- <2 5 10 ] 105 7 7 716 |3 2 70 31 Bl 826 905 4 03 33 1.14 .15 CONCRETE QUANTITY = 0.086 CY/LF
-4 2704 ST 11 0 7 7 2 1 4| 610 2| 594 88 34 74 1.46 1.5
-4 4708 5125 0 517157 2 2 4 611 7| 2 897 81 1.10 4 1.27 36
6 4 87010 5 0 517157 5 5 2 - 4 70 7| 15 4.44 82 2.2 2.88 2.8 .06
- 070 6 105 5 5 5 2 4 72 4| 13 4.67 7 3.4 4.51 4.97 27 Notes
- 270 6 i 5 5 5 2 2- 72 37| 25 4.73 74 2.4 3.0 3.40 59 _—
AT | 3 610 7 1 5 E 5 5 2 24 73 9 | 27 10 74 2. 7 2.79 2.86 o ) .
1015 | 39 <2 5 (105 105 7 5 732 2 9-0 35 111 414 98 470 1. 3 1.1 .20 B 1. Six inch spacing at each end of the span for a distance of 1/4 of the span length;
12 9115 | 394 7704 5] 1 10 7 7 5 7 4 810 | 32 | 1 84 923 131 7 1.44 52 . .
8 [1025 [ 39-4 4708 13.5] 13 10 5[5 5 5 2 2] 11 24 : 4.205 695 1.15 5 1.34 43 12 inch spacing elsewhere.
1095 | 39- 870 12 6 [175 1 5555 5 2 3 5 2 3 5.188 716 2.51 3.2 2.93 A1
1011 39- 1270 18 7118 i 5 5 5 5 2] 3 25 3 3 - 5371 790 1.98 2.5 2.63 71 . . .
73| 39 <2 6 [ 11| 105 7 7 5 6 48 | 44 T T | = 7 4.588 1030 470 1.11 1.44 23 24 2. Quantities are given for one headwall and one toewall and are based on per linear
15 | 394 2704 5] 11 10 7 7 5 5 8 | 1 4| 10 3- pE 4.087 %4 1.30 1.69 43 50 iac i ; ; " ;
w0 s T4 yurE] 53T 0 5T T 3 : R BT = TR e o 600 =5 X 707 i 2ol foot of headwall. Steel quantities include all reinforcing. Quantities shall be paid
2:9.5 | 39 87012 6 [175 1 5555 5 5 4 3 - 112 9 - 459 757 2.57 3.34 3.00 3.06 for as shown on the plans.
12-1 9-3 121018 7118 i 65 [ 65 5 5 4 3 - 113 9 - 64 832 1.36 .77 1.70 1.21
3 | 456 <2 ] 105 |7 7 Z - 2 71 2| 20 45 1243 5389 1.00 1.30 1.10 .12 . . .
6 | 454 2704 2 10 7 7 W0 2 - [ -3 21 42 119 1.31 1.69 1.67 1.69 % 3. Skewed headwalls are not recommended for these spans. A special design is required.
2 4 4708 3 10 7 7 Z 4 611 | 24 | 22 4.37 1193 1.98 2.57 2.8 2.90
5| 458 870 12 415 11 7 7 6 40 | 210 - 70 | 310 | 24 4.90 1242 351 4.54 3.93 417 .
1035 | 2- <7 6 [115] 105 7 7 5 3- 4 91 ) 2 4.899 1284 5.389 .04 1.35 1.14 1.16 4. For headwall and toewall details see M-601-3, Sheet 1 of 2.
u | s [l 5 7704 312 0 7 7 5 5 256 | 2 4 11 5 7 4.486 1237 B 1.86 1.63 1.65
02| 454 4708 3113 0 7 7 5 5 25 | 2 4 11 -4 22 4.626 238 10 2.73 2.76 2.84
- 0455 460 ”‘3;2 1;45 g - 25 ; ; 2 g ‘5’ g 22;’ 23'10 Z10 0 -4 22'4 ;"’ ggg = 1527 ‘15‘; 319155 ‘1‘ 3 5. When the fill heights are less than or equal to 2 feet, all reinforcing bars in the
-4, | . . - = - L - . . , . . .. . . . . .
10 [ | 45 7704 2 0 7 7 5 5 5 15 22 [ = 2 11 | 33 2 47 78 1.41 1.83 T.61 1.6 headwall, all reinforcing bars designated by an asterisk ( ), and the d { bars in
22| 454 7708 3 0 7 7 5 5 5 15 [ | & 4 1| 34 | 22 4.8 280 1.95 2.53 2.62 2.81
255 0 81012 4|55 2 7 7 7 7 272 | 20 | 2 0| 31 | 24 5.670 561 71 4.89 4.56 3.99 the top mat of the top slab shall be epoxy coated.
85 - <2 65 125] 105 | 7 7 5 5 4 | 44 7 4 2 5.387 1410 6.056 07 39 13 1.18
P I L T N N R 7 : : T o N 4131 2 - £ - = 6. Reinforcing quantities include both Epoxy-Coated and uncoated bars.
835 4 6108 5[ 14 07 7 5 5 4| 2 7 - 23 5.098 61 75 2.2 87 52
86 - 810 10 5[ 15.5 1 7 7 264 | 38 7 - 3| 24 5.599 77 2.06 2.68 2 2.28 ; ; ; ;
5 - o T s 7 7 T T2 T4 X Y% 55 T il KT} : XE] 7. When a.(Rlse) R of less than 6 fegt ls'requ1.red, use the bar sizes and the slab and
0- 4 2704 4113 0 7 7 280 | 2- 2 -0 3 22 265 1406 1.31 1.70 . 1.44 wall thicknesses for the 6 feet rise (if available on the table).
16| 8 [0 4 4106 I8 K 0 7 7 280 | 2- 2 -0 3- 22 265 1406 1.57 2.03 . 1.70
1045 4 6108 4 [145 0 7 7 5 280 | 2- 2 0| 310 | 24 503 1410 2.01 2.61 . 2.1
10;3-5 -8 810 ;0 5 155 1“5 ; ; 6 6 %gg 25 % 9-12 ;11 22-4 6822 15533 = gz %g*; — 212116 A 8. For size and spacing of the bottom mat bars in the top slab see table on M-601-2,
- - < B - X - - - A A A N . . ' ' " . .
7 y 2T84 y 0 7 7 2% | 2- jE 3 22 5512 5 30 168 136 143 Sheet 1 of 2. All other d 4 bars are #4's at 1'-0" spacing. The number of bars required
10 4106 4 0 7 7 2% 2 0] 3 22 5.512 457 54 2.00 1.64 1.68 is 13 ; ;
: TG . 3 ; ; R = e on = 7 Xl . e is listed on this sheet and includes both #4 bars and those from the table.
5 - 87010 6 1 7 7 2% | 3 pE 11 | 311 | 25 6.301 469 2.35 3.05 2.5 2.61
865 | 51- <2 B5] 105 | 7 7 288 | 5 3- 72 24 7 6.191 589 6.722 1.07 39 1.09 116 i i i
. L o U g : 7 2 2 3 2 L £ 2 LT & L L ¢ 9. Live load is neglgcted as per AASHTO LRFD Section 3.6.1.2.6. For these structures refer
865 | 57 4106 .5 15 T 17 7 5 288 7 71 [ 310 | 24 243 1507 1.50 94 52 1.57 to the CDOT Rating Manual.
8-9 7 6108 6 | 17 i 7 7 288 pE 72 70| 26 688 1512 1.91 2.48 .98 2.04
1065 | 576 <2 7B5] 105 | 7 7 4 31 92 41 2 450 6 6722 1.00 33 .05 1.11 . L . .
105 | 574 2704 5|14 10 7 7 4 2 91 24 - 6.119 53 .13 46 1.13 2 10. For all new culvert designs, a rating is required. The rating summary sheet should be
18 8 10-6.5 7- 4706 15.5 5 1 7 7 4 2- 9-1 310 4 .515 552 44 87 A7 52 int df th CDOT t l b it d b itt dt th B d Rati Unit
I <08 17 1 7 7 y R 5770 - X7 557 5 Vi i %5 printed from the external website and submitted to the Bridge Rating Unit or
27 | 57 <2 7111 105 7 7 5 31 112 1 41 JE 798 703 6.722 .06 : .08 1.15 included as part of a larger design package. For additional information, see the CDOT
10 25|54 2704 5| 14 1 7 7 5 320 2 1| 39 | 2 366 589 1.11 44 111 20 . )
1265 | 57- 4706 15.5 7 7 5 320 - 1| 24 24 787 538 .41 . 8 49 Rating Manual.
2.9 | 57 6108 7 7 7 5 5 320 112 | 40 - .31 602 1.85 2.40 90 97
3- <2 7 8 8 6 3 32| 5 73 ) % 7.103 719 7.407 1.00 130 .00 07
6 3. 7704 3 7 7 5 5 6 | 6 |32] 38 72 | 341 | 25 7.103 639 1.14 1.47 1.13 25
3- 4706 16 | 16 8 8 5 5 6 | 6 [312] 38 72 | 25 7.103 798 1.61 2.09 2.00 2.27
1085 | 63- <2 18 [ 14.5 8 8 6 6 7 | 7 |38 [ 50 - 4| 16 7.473 759 7.407 1.02 1.33 1.02 1.09
0 | 8 [0 3- 2704 16 ] 16 7 7 5 5 6 | 6 |38 38 - 1| 25 7.374 684 1.14 1.48 1.10 1.22
0- 3- 4106 16 | 16 8 8 5 5 6 | 6 |38 [ 38 - 1] 15 7.374 843 1.83 2.38 2.08 2.21
7 3- <2 18 15 8 8 6 6 7| 7 |34 50 3| 43 26 7.84 2335 7.407 1.06 1.37 1.05 1.13
10 1 3- 2704 16 | 16 7 7 5 5 6 | 6 [344 | 38 2 | 311 | 25 7.646 1729 .12 1.46 1.09 1.20
2 3- 4106 16 16 8 8 5 5 6 | 6 |34 ] 38 2 | 24 [ 25 7.646 1878 1.87 2.43 2.05 2.18
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< Previous M Standard - M-601-3 Triple Box Culvert (Cast-in-Place) Table of Contents Next M Standard - M-601-11 Type "S" Saddle Headwalls for Pipes B

X | General Notes
HEADWALL FOR SINGLE PIPE | | HEADWALL FOR DOUBLE PIPE | ! | 1. Concrete shall be Class B.
X X1 o E
| | l | 2" CLR. ALL_AROUND (TYP.) |__ NG ‘ 2. Headwall shall be perpendicular to the pipe centerline unless
—T T 5 1 1 121403 ~ Bc X3 otherwise shown on the plans. Tabulated dimensions and
- 1- [ - C e B A \ T quantities must be adjusted for skewed installations.
A
N 7 s o~ " 3. For wingwall details, see Standard Plan M-601-20.
18" 4" CLR. N : : 1 e 4. Volume occupied by pipe has been deducted from steel and
" concrete quantities.
CTRS. y ——I 1.5 Ba + 24 I—— e Bo+ A
T 75 Ba + 12" 5. Exposed concrete corners shall be chamfered % inch.
. f DIMENSIONS CONCRS#'?NTI;II'?EL = 6. All reinforcing bars shall have a 2 inch minimum clearance.
1 Ba| Bc X A X1 | A B|X2
24" NOTCH, 404 IN.| IN.| FT.-IN.| IN. [FT.-IN.| IN. | FTIN/IN./IN: | SGL_] DBL |SGLTDBL A When two or more pipes are laid side by side, they shall be
OPTIONAL FOR N T B ICU. YD.|CU. YD|{LBS.|[LBS. placed so that the adjacent pipes will be %2 inside diameter
WINGWALL B B 54 65| 89 81 15-6 7 9-2 (17|20 2.12 3.55 | 209 | 364 arp]);\ﬁ:, or %2 ir;\sjd}:e span alpart, or 3 feet apart (including wall
“ T — 60 | 72 9-6 7 17-0 10 9-8 [11[21] 2.35 3.99 [ 236 | 414 thickness), whichever is less.
f 401 #—I 433 ? I‘—I-—I-—I-—I-—I-—IL—L—L—L—I-—I-— —|—401 66 [ 79 103 | 11| 186 | 7 10-2 [14] 22| 2.60 | 4.44 [ 249 | 453 . .
402 = e . 102 L 402 72| 86| 11-0 | 10 | 20-0 | 10 | 10-8 [17] 23| 2.85 | 4.91 | 270 | 476 ® Add 0.89 x (X or X4) (Lb.) when apron is required.
A | " o A — — " — Dl 78 93| 11-9 | 8% | 21-3 | 11| 11-2 |11]| 24| 3.11 | 5.29 | 306 | 527
A 12" CTRS. A Al 12" CTRS. A 84 | 100[ 12-6 7 22-6 7 11-8 | 14| 25| 3.38 5.68 | 333 | 572 X 16"-‘ X1
Tvpi Bar L for ncr H 90 | 107 13-3 11% | 239 | 8% 12-2 [ 17| 26| 3.66 6.08 | 335 | 593 — 5 | — — — —
yp cal Ba ayOUt or Concrete Headwalls 96 | 114 14-0 10 25-0 10 12-8 |11 27| 3.94 6.48 | 379 | 649 - -b > y = ) - - N\ -
102[ 121] 149 | 8% | 26-3 |11%| 132 | 14| 28| 4.24 | 6.89 | 400 | 664 RISE +52" RISE ' '
108) 128| 156 | 7 | 276 | 7 | 13-8 [17]29| 4.54 | 7.30 | 424 | 707 | 24"~{ {=SPAN—) . |<-24" } 24"+, (= SPAN—») 36'{«- SPAN > | [=-24"
20 Headwall for Rigid Round Pipe I S R
! 2 TWO EACH TIE ’ "
e e ) "| LAP |" TYPICAL SPAN + 48 f ‘ 2 SPAN + 84" —|
NN T 202 TP VIEW
: VAR " A e vean | vaR . DIMENSIONS QUANTITIES
- : N : B I CONCRETE STEEL m
: > l 402 ! : A!_r | | E%L:alv' SPAN | RISE X A X1 [ A y B SGL DBL | SGL | DBL
-~ e . T P o I X | l | Xl I IN. IN. | IN. | FT.-IN.| IN. [FT.-IN. INC|FT.-ING) NG (e "yp. [ cu. vD. | LBS. | LBS.
- a ~— 402 03 104 N " 72 81 59 | 10-9 | 8% | 20-6 | 7 9-3 |17%2| 2.72 5.10 | 250 | 467
" . . 401 403 404 P 16
: | A 78 | 87 | 63 | 11-3 [11%| 21-6 | 7 | 97 |10%| 2.85 | 5.34 |[275 | 531

WINGWALL - upn = FLEXIBLE PIPE = Ba + 8" : ~ 80152" a 90 | 103 [ 71 12-7 | 7% | 242 | 11| 10-3 [ 15 [ 3.30 6.21 | 321 | 591
t FLEXIBLE ARCH = SPAN + 8" s - U'A- ‘ U 9 | 112 | 75 | 13-4 |12 | 25-8 | 8 | 10-7 [16%2| 3.52 | 6.65 |314 | 606

= \ﬁ ».“,';;, " RIGID PIPE = Bc + 6" 24--'/8;\'24-- i} B? 24--/-\ mw 84 | 95 | 67 | 119 |8%| 2210 | 9 | 911 |12%| 3.08 | 5.79 |290 | 547

STRUCTURAL PLATE ARCH = RISE + 8" . . T } 102 | 117 | 79 | 13-9 | 8% | 266 | 7 | 10-11 | 9% | 3.63 | 6.86 |356 | 672
R OPTIONAL NOTCH R
Bar Bending s e T T 36" |. . N N . 108 | 128 | 83 14-8 8 28-4 | 12 | 11-3 |11%] 3.96 7.51 [376 | 699
Front .t et N S SR S Headwall for Flexible Pipe Arch
View — o+ |— b 2Bo+a+ae—
TYPICAL WALL—{ 12"
OPTIONAL FILLET + O 403__| |‘_—L 2o . . DIMENSIONS QUANTITIES DIMENSIONS QUANTITIES
14 " N N F
i et 12 -]681[ﬂ S ~malwn Bal X | A | Xxq [Aq| y |B| CONCRETE | STEEL® EQUV-l span | RiSE | x | A | X1 |A1] y | B —CONCRETE | STEEL %
1-0" H— 403 ‘ ‘ IN. | FT.-IN.{ IN. |FT.-IN.| IN. [FT.-IN.|IN] _SGL DBL | SGL | DBL Ba | Fr N, | FToIN. | FTo-INJ IN. [FT.-IN.| IN. |FT.-IN.| IN SGL DBL |SGL | DBL
b5 1 @ 12 ‘ } aran | | | CU. YD.|CU. YD.|LBS.| LBS. IN. : S e e e e ™ JCU.L YD U, YD. | LBS. | LBS.
CENTERS, EACH J BE)\(/EL 404 ! ! 541 86 7| 153 |11 810 15( 2.19 3.81 [ 211|358 66 6-1 4-7 10-1 [10% | 192 | 11 | 811 [15% | 2.52 470 | 232 | 424
FACE PROJECTED / / =402 | | 60] 90 | 10 | 166 | 7 | 94 |18] 2.38 | 425 |217 | 3% 75 | 70 51 | 110 |10 | 210 [ 10| 95 |o9n| 2.80 | 525 |282 |509
[ ! ! 66 | 96 7 | 179 [8n | 910 [12] 2.58 | 470 [ 252 | 454
INTD WINGWALL !/ /7 'y // 404 Ba | | 72l 100 | 10| 190 | 10| 104 15| 278 517 | 5% | 479 84 | 7-11 57 | 1111 | 9% | 2210 | 9 | 911 |12% 3.08 5.79 | 291 | 540
2'-0" MIN. /7 | | 93 | 810 61 | 1210 | 9 | 24-8 | 8 | 105 |15%| 3.36 | 6.33 |309 |622
/ / 78| 106 | 7 | 200 | 10| 10-10 [18] 2.98 5.56 | 276 | 499
A // |- 404 I I 84 | 11-0 10 21-0 10| 114 |12 3.19 5.95 | 297 | 553 102 9-9 6-7 13-9 | 8% | 26-6 7 10-11 | 9% | 3.63 6.86 | 379 | 673
/’/ REINFORCING BARS ! ! 0 116 | 7 1 220 T 10 1110 1151 340 | 636 1317 | 517 1M1 | 1011 | 71 | 1411 | 9% | 2810 | 9 | 115 |12| 405 | 7.67 |377 | 711
TOP OF [ / FROM WINGWALL - . \ —— 96 | 12-0 10 23-0 10 | 12-4 |18| 3.62 6.79 321 | 597 120 11-10 7-7 15-10 9 30-8 8 11-11 | 15%| 4.36 8.28 | 395 | 731
WINGWALL Y FOOTING INTD T T 102 126 | 7 | 240 | 10 [ 1210 [12] 3.84 7.21 | 364 | 663 132 | 1210 | 84 |[1610 | 9 | 32-8 | 8 | 128 | 11 | 475 | 9.03 | 441|839
, THE HEADWALL 36" b o 108] 130 | 10 | 250 | 10 | 134 [15] 406 | 7.63 |362 | 678 141 | 141 | 89 | 1841 |[10%| 352 | 11 | 131 | 13%| 517 | 9.86 | 448 | 931
K ‘W l B o Headwall for Flexible Round Pipe 150 | 15-4 | 9-3 | 19-4 |12 | 378 | 8 | 13-7 |16n| 5.69 | 10.88 | 490 | 953
./, , . 159 [ 15-10 | 910 [ 1910 [ 9 [ 388 | 8 | 142 | 11 | 5.89 | 11.25 [534 [1019
/ Y
/ TYPICAL BAR #4 x 2'-0"
of INSTALLATION FLOW A Headwall for Structural Plate Arch
——— —_{—PROJECT 10" INTO
; Inlet Outlet Inlet  Outlet _——T—%"°| CENTER OF APRON SKEW
Top View | e vore @ ANGLEA® | 90 | 8 | 8 | 75 | 70 | 65 | 60 | 55 | 50 | 45 | 40 | 35 | 30
. Ends of Ends of J‘ [ RN FACTOR
W1ngwa3|l Flexible Pipe Rigid Pipe APRON " J— HEADWALL (CosecA’) |1:0001.004]1.015 1.035 | 1.0641.103 |1.155 | 1.2211.305 | 1.414 | 1.556 | 1.743 | 2.000
Connection . .
—_— When Apron is Required Skew Factor Table
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WWF 4 x 4 - W4 x W4 AT 85 LB./100 SQ.FT.
3" CLEARANCE AT TOP AND SIDES OF PIPE,
6" CLEARANCE AT BOTTOM. (TYP. ALL WALLS)

NOTE: SPAN, S ——~ General Notes

REINFORCEMENT CLEARANCES
SHOWN ARE TYPICAL FOR ALL  THIS AREA IS APPROX. 1. Concrete shall be Class B.
WALLS ON THIS SHEET. 0.56(r x S) ,
} 2. Exposed concrete corners shall be chamfered % inch

FLEXIBLE PIPE AND MPA SHALL
HAVE ¥," DIA. GALV. ANCHOR BOLTS
EVENLY SPACED AT 19"

RISE,F  4- .
] u r
r 'ﬁ' /2 3. If a precast headwall is used, a permanent epoxy bond,
approved by the Engineer, shall be used between pipe
ka . : = and headwall.
k IR . .
N\ k I 4. Headwall shall be perpendicular to the culvert centerline
ma unless otherwise specified. Tabulated dimensions and
TR, J | C/}#s BARS I quantities shall be adjusted for skewed installations.
I 545 amrs ONE SPAN IN LENGTH
\___ 3-#5 BARS 6"CLR | La , 5. Headwall anchor bolts shall conform to AASHTO M 167
Ba IN LENGTH L Bc N LeEneTH and shall be included in the cost of pipe.
c .
Lm Rigid Single PiEe Single MPA 6. Headwall anchor bolts shall be used only with flexible

pipe, both round and arch.

Flexible Single Pipe

(RO
i1

T\ RISE, T
J /s

\
.

— 1
} ¥s" DIA. Inananono|
N \ —
T |\y W ‘ i | | |
‘ c | I Ya" DIA 0000000
Lm | L_l/s'#S oIS (\_(/3-#5 BARS | : 3-#5 BARS |,<\
-— /) ; B | Ba IN LENGTH ; i Bc IN LENGTH ONE SPAN IN LENGTH =Y £ Y
| UNDER EACH PIPE. ONDER EACH PIPE To UNDER EACH PIPE o
m | e | Double MPA | 1 v
. . Fo : ouble
Flexible Double Pipe Rigid Double Pipe _ ﬂ—e" to 8" —— =
WHEN SHOWN ON THE PLANS, FILL SLOPE FLEXIBLE
RANGE | RANGE | RANGE SINGLE DOUBLE BEVEL TOP HALF OF PIPE | PRE— WASHER
OF OF OF
EQUIV. SPANS s | ka | La | C To | CONCRETE | STEEL CONCRETE | STEEL /@' Note: Each line of the pipe arch table describes a single headwall that 4" DIA.
DIAMS. S r will accommodate several sizes of pipe-arch. " I'R 1} \
IN. CU. YD5. LES. CU. YD5. LES. The concrete quantities in this table are based on deduction of CROUND N ;ylgug/%URAL PLATE
36-42 39-47 30-36 36 9 71 165 072 26.2 1.22 49.8 concrete from the headwall of the median size pipe in the range X%kl — - ASSEMBLY NUTS.
42-48 48-59 31-41 41 18 89 207 1.04 36.5 1.77 68.7 of equivalent diameters shown. : ~ USE 24" DIA
54-60 6071 4051 51 1w | 107 249 153 52.2 2.61 97.2 WASHERS WITH
60-75 7283 44-69 69 166 | 119 285 249 78.3 414 142.0 ﬂ Adjust L, B, T, C #5 bar length and quantities when skew is < 90° FLEXIBLE PIPE.
7281 84-95 6371 7 19 | 131 31 2.93 93.1 476 1665 6" T0 8'—— &
84-90 96-107 69-76 76 | 14 | 357 3.42 110.1 5.45 194.6 II:R’IE]EXI[?LUER PII\EE:
UN H . .
. Typical Galvanized
& Headwall for Metal Pipe Arch (MPA) - yp
g0 Anchor Bolts
NOM RCP FLEXIBLE PIPE RIGID PIPE -
’ SINGLE DOUBLE SINGLE DOUBLE I] SKEW © | FACTOR
DA. | OD. INLET FILL SLOPE
k Lm |Lc B Tm | Tc CONCRETE |STEEL | CONCRETE |STEEL | CONCRETE |[STEEL [CONCRETE | STEEL
Ba | Bc 90 1.000
IN. CU. YDS. LBS. CU. YDS. LBS. CU. YDS. LBS. CU. YDS. LBS. 85 1.004 STEEL QUANTITIES ON THIS SHEET
% | 4 % ] 8 % 5% 7] 1% 062|213 101 %6 | 07 263 1.04 %2 3‘; 18;: QEELSA/SIB% Us'é Vlj‘{VFPfSS SFE?WBNARAST
Q 51 Y 114 63 157 | 17 0.84 28.1 1.34 513 0.97 343 139 59.8 : - T
I 53 ® |1 |10 | 7 180 | 202 110|360 1.76 644 | 127 a6 181 75.3 20 1'08‘3‘ AT 1.04 LB./LIN.FT.
54 | 6 sa |1 |14 | s w | 7 139 | 446 222 8.1 | 1.60 54.1 2.30 92.5 63 ]'155 _L
60 7] 60 | 134 | 161 %0 24 | 21 1.70 54.1 173 9%.8 1.9 65.7 2.83 112 5 s \ .
66 79 66 | 148 | 177 9 w1 | am 2.07 64.9 331 115.4 | 237 78.1 3.42 131.9 s ' 305 K MINUS 9
n 8 7| 161 193 | 108 269 | 301 2.46 76.4 3.93 1352 | 2.83 919 4.08 154.4 o " IER ,
78 9 78 |15 |08 | 114 % | 3w 2.90 89.1 4.57 155.8 | 330 1065 | 471 177.1 P 556 \ Q MINUS 9
84 | 100 84 | 188 | 224 | 120 308 | 344 335 102.4 5.23 1774 | 3.8 122.5 5.41 201.6 - o T
90 | 107 90 |20 |20 |16 328 | 366 3.86 17,1 5.9 2008 | 4.40 1397 | 6.16 278 ' _~ "
30 2.000 RIGID PIPE | |
% | 114 % |25 |25 | m M7 | 387 438 1323 6.71 251 | 498 157.5 6.93 254.9 T ' I - '
. T a,Lm, Lc, TmorTc minus 6"
Headwall for Round Pipe — 12 Side Views
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General Notes

1. For size and location of pipes, see the plans.
2. All concrete shall be Class B.

3. Footings in rock shall be poured out to rock and not formed in
accordance with Subsection 601.09(b).

4. Exposed concrete corners shall be chamfered % inch.

5. Headwall shall have reinforcing steel installed in a pattern similar to

H Standard Plan M-601-10.
6. The cost of reinforcing steel shall be included in the work unless the
steel quantities are listed in the plans and are paid for separately.
L el
/D
0 / 18" THICK LAYER OF RIPRAP OR
XAS SPECIFIED ON THE PLANS
N\
A
<
. / ‘Ak\
Double Pipe X
T
Concrete Headwall Installations /
See Standard Plan M-601-10 for reinforcing details. N -~

21 SLOPE WP
101/, HEIGHT

PIPE DIAMETER (AND EQUIVALENT DIAMETER) (IN.) 9:1 SLOPE
PIPE .
18 24 30 36 42 48 ~
TYPE MATERIAL| SINGLE | DOUBLE| SINGLE | DOUBLE| SINGLE | DOUBLE| SINGLE | DOUBLE| SINGLE | DOUBLE| SINGLE | DOUBLE 4" OR 6" THICK CONCRETE SLOPE
AND DITCH PAVING WITH WELDED
RIGID 1.0 13 1.5 2.0 2.0 2.7 2.8 3.6 3.6 4.6 4.6 6.0 WIRE FABRIC 6 x 6 - W 1.4 x W 1.4
CIRCULAR
BED COURSE MATERIAL OR GEOTEXTILE
FLEXIBLE | 1.1 1.4 1.6 2.1 22 3.0 3.0 4.0 3.9 5.3 5.0 6.8 NHERE SOECIFIED N THE PLANS
23 x 14 30x 19 38 x 24 45 x 29 53 x 34 60 x 38
ELLIPTICAL|  RIGID
0.9 | 1.2 13 | 1.6 1.7 | 2.2 23 | 2.9 2.9 | 3.7 3.5 | 4.4 Pipe Outlet Paving
22x13 29 x 18 36 x 22 43 x 27 50 x 31 58 x 36 May be used with multiple pipes.
ARCH METAL
0.9 | 13 1.4 | 1.9 1.8 | 2.4 2.4 | 3.4 3.2 | 4.4 3.4 | 5.0
Concrete Quantities for One Concrete Headwall (Cubic Yards) D = PIPE DIAETER (INSIDE) D = FQUIVALENT CIRCULAR
_ DIAMETER (INSIDE)
H =D+ 30 H
= RISE + 30
PIPE DIAMETER (IN. W = 3D +18"
THICKNESS MATERIAL (IN.) D _ W= 3D +18"
18 24 30 36 42 48 T = 0.4 H (NEAREST IN) T = 04H MEAREST IN)
4 CONCRETE 0.4 0.8 1.2 B = 1.5 D (30" MINIMUM) = :
- - ‘ CIRCULAR |L =w+B ARCH OR B = 1.5 D (30" MINIMUM)
6" CONCRETE 2.6 3.6 47 ELLIPTICAL L=W+B
18" RIPRAP 2 ) 4 7. 10.7 13. . . . . . .
8 0 33 > 8 0 3.9 Type of Pipe Headwall Dimensions Type of Pipe Headwall Dimensions
Pipe Outlet Paving (Cubic Yards)
Note: Volume occupied by pipe has been deducted.
Computer File Information Sheet Revisions Colorado Department of Transportation Standard Plan No.

R e — Comsrucin engnecrn | _Fl€2dWalls and M-o01-12
LS oeime Pipe Outlet Paving | Srgrasheerno. Tor1

Last Modification Date: 07/01/2026
Denver, CO 80204 DLK
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Design Example

TEM A CONCRETE APRON, IF
o #5 PLACE ALONG __ [STE AN SPECIFIED ON PLANS
N TOP OF WALL (TOT.2) 2 .
6" [ e e /\//> _— ?EEOC‘IALL
m #4 @ 12" HORIZONTAL BARS > | L
h B NOT SHOWN FOR CLARITY + P ! sl
a -
aR RISE CONCRETE SEALER AT b o ~—2" CLR ] CONSTRUCTION
#5 PLACE ALONG FRONT, (SEE SHEET 2 / JOINT
TOP OF WALL (TOT.2) 4+ OF 2 FOR LIMITS) 1 .
A —N_ )/
C *!
N = .
CULVERT = AT 4 u 4 0 12" 2
CHANNEL R INVERT _ o CLR 1 (HORIZ. & VERT.) Lo - Af
INVERT . Nt SKEWED HEADWALL, IF /
Box Elevatlorl‘ . - =="| 4 | SPECIFIED ON PLANS / CBC HEADWALL
m = h,Bg OR RISE + (1'-4") | < .
UNLESS DTHERWISE SHOWN ON PLANS =~ - SKEW ANGLE
T L L 1 ocams J (VERT.) ™ DRAINAGE BEHIND J 1o
e LI e stece wwmew /7 L ¢ e o
HI .-
TATIONIN /
o . STATIONING . EACH FACE: BARS PROJECT 1'-9"
_ h #4 x 2-8" @12 x d-BARS / INTO WINGWALL STEM TO SPLICE
..'.. . _: PROJECT 1'-10" SEE TABLE /' STATION WITH HORIZONTAL #4 BARS. FOR
P INTO STEM _H B PIPES. SEE M-601-10
Lt d-BARS . 6 #4 LONGITUDINAL BC
.. - _'.. s .. s (TYP.) 3|/2.. X 1|/2.. d TOP MAT (SEE HEADWAEL
St N CONSTR. KEY ] A’DETA[L nAM) _ /
- A, Al Y rary L . ) 4 L P .\ & ’
E = v ~ + 2} A IR
10" N, . N
A 2" CLR. /
h=[ 2 3 4 5 6 7 g g 10 1 [ " ["i3 [ " } \_3" CLR5" R.
a= 1-0" 1-2" 1-4" 1-6" 1-8" 1-10" 2-0" 2-2" 2-4" 2-6" 2-8" 210" 3-0" 2 #4 LONGITUDINAL 'b FLOW SEE DETAIL "A"
b= 1.-8.. ZI-OH 2.-4.. 2.-8.. 3.-0., 3I-4“ 3,-8., 4.-0.. 4-4 4-8 5-0 5-4 5-8 BOTTOM MAT a | LOCATION OF CBC
W= 2-8 3-2 3-8 4-2 4-8 5-2 5-8 6-2 6-8" 7-2" 7-8 8-2" 8-8" w a TOE WALL
d-BARS | #ey |#ey |#ey |#Mey |[#ey |#ey |Herr |Hetr [#Hetr |#Hes |#es |#ey |#er . . T "
% CONC.CYLF [ 0461 | 0210 | 0259 | 0309 | 0358 | 0407 | 0457 | 0506 | 0.5% | 0.605 | 0.654 | 0704 | 0753 Typical Section f T o LU¥CLTUDI$MPF§*4 b
* DOES NOT INCLUDE TOE WALL QUANTITIES ® REQUIRED DRAINAGE BEHIND WINGWALLS AT INLET APRON IS REQUIRED IF CBC ?NTS éUEVEg¢ 2’L002JE§UR’FZ?F>E§’”'
SEE SHEET 2 OF 2 FOR REINFORCING STEEL QUANTITY SEE NOTE 6 T IS USED AS AN ANIMAL PASS (SEE M-601-10)
DESIGN FOOTING LINE—~_ 7 T e g Typical Culvert Layout Detail "A"
4 "‘—'.“ - : - s E - . g\ C-- - - - - - - - - - - - - ! i :
Poode T 0001 o >CDNSTRUCT]UN FOOTING LINE. | b=4-0 14 BARS <o SR Design Data
31-gn Fon P T o . T T w=6'-2" . #4 |_AT 1'-o" AASHTO LRFD Eighth Edition, 2017
gn _on - RE Design method: Load and Resistance Factor Design, Yield Line Method
l 1'-4 1'-2 _ f/ b = t-n ~
T f —— T °-+ . Reinforced Concrete:
Plan == — g" |-_ Concrete Class D (Box Culvert):  f: =4,500 PSI
—_— Reinforcing Steel: f, = 60,000 PSI
USE DESIGN FOR 1 4ite h=5' mteh=§' h=7" h=8"ste h=9' - At-Rest Earth (Fluid) Pressure for Concrete Stem Design = 55 PCF for 2 (Min.) : 1 Sloped Backfill
/ —_ #4 @ 1'-0" -0 Active Earth (Fluid) Pressure for Concrete Footing Design = 40 PCF for 2 (Min.) : 1 Sloped Backfill
— s o Live Load Surcharge = 2'
/ Teltelt MIN. T Minimum resistance for soil bearing = 5.5 KSF
/ e R P 6" | \ Soil Bearing Resistance Factor = 0.45
/h VT MAX. — ) = = — - - B B .
e T - arell| ‘ General Notes:
— _';;" e / 3MCR - - T : - 7. ******** ! 1. All exposed concrete corners shall be chamfered % inch.
Ve qign 51-6" 6'-6" 716" 816" . #4 @ 1-0" #4 x 20" @10 2. Wingwall footing and floor of box culvert shall be placed monolithically.
k=+4"0" MAX. MAX. MAX. MAX. MAX. ». 0 3. Dimensions "h", "k", "L", "m" and angle "8" for wingwall shall be as shown on the plans.
— ——t _—I [ With Concrete Apron 4, C:;T;]:: Class B lap sp;je length fo;sblack relnf(:;‘cmg bars: v
\_T0P OF FOOTING ELEVATION 8- Quantities for toe wall only Reinforcement 1.34 Lb./5q. Ft. Splice length: 16" 111" 2.3 2.7
Elevation Apron Concrete 0.049 Cu. Yd./Lin. Ft. 5. Design does not consider any scour effects.
Toe Wall Reinforcement 5.1 Lb./Lin. Ft.

6. Wingwall drain shall be required if "h" = 12.0 feet. See Sheet 2 of 2 for details.
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C-Bars and Reinforcing Steel Quantity (Exclude Toe Wall)

* Reinforcing steel quantity includes stem and footing
quantities, but does not include toe wall quantities.

Designer Initials: JBK

Last Modification Date: 07/01/2026
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CAD Ver.: MicroStation V10 Scale: Not to Scale Units: English

0000

Services Branch
2829 West Howard Place

or Box Culverts

L (MULTIPLE OF m) < (1.0xm) <i(.25xm) < (15xm) < (175xm) < 20xm) < (2.25xm) < (@5xm) < @75xm) s B.0xm) s B5xm) < 0oxm Example:
Example.
mED) | KED | CBARS *LBR/ElNFF CBARS 9KLBR/ElNFF CBARS 9KLBR/ElNFF CBARS 9KLBR/EiNFF c-BARS 9KLBR/EiNFF CBARS *LBRfll.N; CBARS *LBRfll_N; CBARS *LBRfll_N; CBARS *LBRfll_N; CBARS *LBRfll_N: CBARS 9KLBR/HLNFF Select the C-Bars size, spacing and steel quantity for a
4 |merwr 53.60 | #5e10 | 5795 | #Helr 5710 | H5e8 02 | #Her 043 | #Her 6209 |#He6 6538 | Hee 65.15 | #es 6710 | #6e8" 694 | #er 70.66 25.0 feet long wingwall with m = 11.8 feet and k = 6.3 feet.
5 |#el0 | 5.8 | Helr | 6046 | Helr 960 | 508 628 | a7 6523 | Ber 6488 | Be6 6834 | Be6 811 | t6e8 7017 | #es 7000 | #6e7 73.90
y 6 | Belr | 6443 | #6e10 | 7060 |#e10 9.6 |#es 7493 | #es 7445 | #e 7 7830 | #e6 8364 | #06 8340 | #606 B2 | #Heo 83.05 | #7107 89.64 Solution:
7 | el | .29 |#elc | 1376 | #elr 7283 | #e8 832 | #es T84 | #eT 8187 | #e6 §7.45 | #@6 .21 | #606 §7.00 | #eo %86 | #7107 93.73 —_— . ,
8 | mes 747 | #e8 | 846 | #0e7 8.9 |#e6 | us54 | #er 94 | mer | %08 | #e6 | 10011 | a6 10686 | #7@6 | 10666 | #7@6" | 10649 | #7@6 | 10635 1. Detel_";";e_wz‘gggvfli 1legg:t2 ! 1”2'"“““’[9 of m:
9 | maes 7810 | #608 7.3 | #eT 91.03 | #6e6 %7 | #ler 103.93 | #1er 10354 | et M0 | et 1.65 | #e6 M4 | 6 1.8 | #e6 "3 L= 242 xm), use L% (2.25 xm)
4 | #Hel0 | 5051 | #elr | 4925 |#Hel 37 | /010 | 530 | Helr 523 | 509 5385 | 508 554 | Be7 5785 | 507 5767 | 507 5751 | #09 59.93 2. Round to nearest whole number for m and k:
5 |#ei0 | 566 | #elr | 5137 |Belr 5609 | #5010 | 5546 | 5010 549 | @9 %29 | Hes 5808 | 507 051 | #He7 033 | Ber 0.7 | #609 .12 m = 11.8 Ft., use m = 12.0 feet.
3 6 | #elr | 549 |#H5e10 | 5948 | #Hey 031 | #e9 675 | #e9 67.08 | #@9 670 | #e8 095 | #aes 0928 | #607 B2 | #er 7.9 | #6e7 72.81 k = 6.3 Ft., use k = 6.0 feet.
7 | mei0 | 5736 |#Hei0 | 6216 | #Hey 6305 | #609 066 | #e@9 016 | #e9 978 | #es 75 | #es 750 | #6e7 7650 | ter 7635 | #6eT 76.20 3. Determine c-Bars by using the table:
8 |metw | 6639 |#welr | 7282 |#es 7797 | #er 8168 | @7 8119 | #ao 8.67 | #@6 837 | #er %318 | #7e7 929 | #er 9280 | #er 92.64 L<(2.25xm)
9 | Beld | €37 |#eir | 7610 |#ed 8.9 | a7 537 | Herl 8487 | #ao 9059 | #e6 029 | #er 9739 | #1e7 918 | #le7 9.0 | #1e7 96.85 m=12
1 | e | B9 | #el0 | 426 |#el0 | 418 | #elr | 422 | Me1l0 078 | #409 129 | Hel0 | M6l | melr | 4437 | 5el0 | 418 | f5e10 | 401 | Belr | 4.8 k=6
3 | Helr | 458 | #elr | 45 |#Melr | £71  |#Helr | 41 | #elr | 46 | #Hes B2 | Hel | 475 | Hel0 | 451 | Hel0 | 432 | Hel0 | 415 | Hel’ | 4601 C-Bars: #6 @ 10°
4 | #e1r | 4780 |#ei0 | 4651 |#4ei0 | 4565 |#H5e10 | 5006 | el 959 | HBe10 | 923 | Belr | 489 |#Hew | 486 | #Hey 500 | #4508 5.2 | Bes 51.57 Reinf. Steel = 60.60Lb / LF . _
5 |mel0 | 49.84 | #Meir | 45 |#Melr | 4.6 |Heir | 5233 | Helr | 518 | Heir | 548 | Helr | 5.9 | seir | 5094 | He9 2.3 | 508 | 5414 | Bes | 5400 4. Determine reinforcing steel quantity of whole wingwall:
12 Reinforcing Steel Quantity = 25.0 x 60.60 = 1,515 lb.
6 | mei0 | 519 |#e10 | 5065 |#He10 534 | 508 841 | 58 57.93 | #6010 | 6060 | #4610 | 6029 | #6609 .40 | #ey 020 | #Hey 6.04 | #608 64.89
7 | #elr | 5430 |#5e10 | %80 |#Heilr 5787 | 508 6110 | s 6061 | #6010 | 6343 | #eir | 6311 | #6e9 6535 | #609 6515 | #ey 6497 | #608 67.96
8 | mew | 91 |#Helr | 6145 |#Her 7.46 | 506 7068 | Bt 7020 | #er 7644 | #o@T 7613 | #er 7587 | #606 8130 | #eo 8112 | #606 80.98
9 | Hmei0 | 6564 |10 | 6415 | #HeT 044 | 506 B8 | Het B3| Her 798 | #e7 7954 | taT 7928 | #@6 895 | #6e6 8477 | #6066 84.62
7 | #He10 | 4.0 | #elr | 4.4 |#ell 3957 | #el0 | 389 | #ei0 850 | #ei0 | 3815 | Mel0 | 3787 | #ei0 763 | #4eY 825 | 5010 | 4146 | 5010 | 41.31 é’;ith CONCRETE
3 | #e1r | 45 | #etr | 21 |#Melr | 440 | #Metr | 079 | #e10 033 | #e1 | 3997 | #Melr | 3969 | #eir 3945 | #409 012 | Bel0 | £54 | #Helc | 439
4 | mew | 4548 |#ei0 | 4416 | #e10 | 4#428 |#el0 | 46 | Hey 509 | B0 | 457 | Hel0 | 427 | #H5e10 | 40 | #HS5e10 | 4£58 | H5e10 | 4565 | #He10 | 4550
“ 5 | #Me10 | 4746 | #ei0 | 4610 |#ei0 | 4521 | #Melr | 458 | #4e9 506 | B0 | 4874 | Bell | 4844 | HBel0 | 4819 | Hel0 | 4.9 | Helr | 481 | Helv | 4.6
6 | #el0 | 4952 |#eic | 4814 |#ed 823 |l | 5188 | Belr 5138 | @9 5257 | Hey 5227 | He8 3.9 | He8 5379 | el 5616 | Ber 56.01
7 | #ei0 | 5173 | #e10 | 5031 | #ey 5043 | /010 | 5429 | 510 5378 | 509 5504 | @Y 5473 | B0 5655 | 508 5635 | 57 5884 | 07 58.70
§ | #e1 | 5400 |#e10 | 5844 |#5010 5745 | #5508 064 | 507 029 | Bes 625 | 5e6 6594 | 506 6569 | #e8 6776 | #6@8' 6757 | #eT 71.45
9 | Mel0 | 5620 |#Hei0 | 0.8 |#Hel 985 | 508 B | Ber 6560 | 06 ©9.09 | Be6 6878 | B5a6 685 | #608 7069 | #es 7051 | #e7 74.57
7 | #e10 | 984 | #ei0 | 3853 | #Mei0 | 3765 |#Mel0 | 37.03 | Me1l0 %57 | #el0 | 3620 |#Meir | 3591 | #el 3567 | #4010 | 3548 | Hey %07 | Hey 35.93
3 | #e1r | 4.8 | metrr | 4035 | #me1c | 3947 | #elrr | 3884 | #e10 836 | #ei0 | 3800 |#mertwr | 371 | #eir .46 | #ae10 | 3.7 | #eY 79 | #ey 37.76
4 | #e1wr | $358 | #elr | 20 | #elr | 4131 | #ei | 406 | #He1l0 019 | #4010 | 9.8 | #elr | 3953 | #elr 3928 | #4410’ | 2908 | ey 2077 | #e9 39.63
10 5 | #ei0 | 4553 | #elr | 414 | #MelC | 821 | #Melr | 2.5 | #el 207 | 510 | 4644 | Bell | 413 | HBel0 | H58 | Helc | H67 | HBel0 | 4H549 | Hele | 4534 PLASTIC DRAINAGE CORE
6 | mMei0 | 47158 | #e10 | 4614 | #Me10 | 46520 |#etw | 453 | Melr #4035 | 510 | 867 | Belrr | 4835 | #5100 | 4608 | Hse10 | 488 | Belr | 469 | #selr | 4154
7 | mMelr | 4979 |#eid | 431 | #elr | 434 |#Heiw | 59 | Helr 5145 | 56100 | 5104 | H5ey 5229 | H509 5203 | 508 5379 | #H5e8 5361 | Be7 56.00
5 | #e10 | 5206 | #4e10 | 5054 | #Mei0 | 4954 | #Hel0 | 5443 | H5e10 5389 | H5e10 | 5347 | ey 5480 | He9 5453 | 508 %39 | s %20 | Ber 58.72 GEOTEXTILE. (DRAINAGE) {CLASS 2)
7 | #e1r | 3801 | #ei0 | 3675 | #eir | 358 |#el0 | 521 | #elo U3 | Me10 | 3436 | Me1r | 3406 | #ei0 B8 | M0 | 3361 | Mei0 | 3344 | #ei0 | 33.30 SHALL BE ON EMBANKMENT SIDE OR
3 | #e10 | 39.93 | #elr | 385 |#ei0 | 37.64 |#elr | 3699 | #e10 %51 | #e10 | 3613 | #eir | 358 | #el0 358 | #4ei0 | 3538 | Melr | B2 | #el0 | 35.06 ON BOTH SIDE OF CORE
4 | #Me1r | a8 | #el0 | 440 |#Meid | 3947 | #ei0 | 81 | #Mei0 B3| M@0 | 3793 | Me10 | 3763 | #ei0 737 | #el0 | 3747 | Melr | 369 | #el0 | 36.84 2%
9 5 | M0 | 475 | Meld | 430 |#Mell | 4135 | #Mell | 206 | #elr 017 | #et0r | 1978 | #elr | 3947 | #e1wr 920 | #ey 398 | B5el0 | 428 | Hel0 | 4.1 -
¢« [wew | o [mew | an [wow [ an [wew | ag [wew an lwow [ an [wow | ax [wow | sn lmev [ s [sow [ w6 [sew | 3 0 DRAIN HOLE, 200" MAY, CENTER
7 | #e10 804 | #4@10 %50 | #e10 549 | #e10 “m | Beo 929 | B5e10 | 488 | 510 853 | #5010 824 | #5010 803 | Bel0 | 4784 | #selc | 4.6 W 10 CENTER. LOGATE 06" ABOVE
§ | #Me10 | 5043 | #e10 | 4884 |#Me10 | 4780 |#e10 | 4706 | H5e10 5183 | #5010 | 5140 | #5e10 | 5105 | #5010 5077 | #$5e10 | 5054 | Hel0 | 5035 | H5el0 | 5018 \ . FINISHED GRADE OR APRON.
2 | #Hei0 | 3641 | #el0 | 3501 | #Meid | 3408 | #elC | Bao | #elr N9 | HMelr | 3254 |#el0 | 3223 | #ell 3097 | #el0 | 3177 | Melr | 3159 | #e10 | 31.4 = . =
3 | #ei0C | 3823 |#Melr | 3680 |#e10 | 358 |#elr | 3518 | #4el0 467 | Me10 | 3428 | #Mei0 | 3.9 | #elr B0 | Hel0 | 3350 | Melr | 332 | #eir | 3347 R I LN
. 4 | #e1r | 4009 |#ei0 | 3861 |#Meir | 3764 |#el0 | 3695 | #elr %644 | #Me10 | 3604 |#e10 | B2 | #Mell BA5 | #4010 | 3525 | Melr | 3507 | #elr | 3491
5 | #e10 | 4.9 | #Metr | 4047 |#e10 | 3947 |#eir | 387 |#e10 824 | Me10 | 3783 | #e10 | 3750 |#ell VB3 | #el0 | 37.00 | Mel0 | 3684 | #4@10 | 36.68 Limits of Concrete Sealer
6 | mMe10 | #8497 | #e10 | 4240 |#Meir | 4136 | #e10 | 4064 | #Hel0 000 | #e10’ | 968 | #e10 | 3935 | #Mell 907 | #eY 43 | Belr | 41 | Heiw | 49% : - :
7 | Me10 | 4619 | #e10 | 4456 |#Meld | 4£49 | #el0 | 474 | #Hel0 018 | #Melr | 475 | #Helr | 4.4 | #eld H13 | He9 565 | Bel0 | 4545 | Belr | 4528 and Wingwall Drain Details
7 | #Mei0 | 3490 | #el0 | 3.4 | Meld | 3247 | #elC | 3178 | Helr 327 | Me10 | 3086 | #Mei0 | 3054 | #ell 027 | #e10 | 3006 | #eld | 2988 |#eld | 2.7
3 #4@10° 36.73 #4@10 35.23 #4 @10 34.23 #4@10 33.53 #4@10 3.0 |#e10 32.59 #@10 32.26 #4010 31.99 | #e10" 3178 | #4e10 31.59 #@10" 31.43 1. The geoc(;"éP0§ite ;halik_ﬁﬁ secured to the wall to prevent
7 4 | #err 3859 | #4e@10" .04 | #e10 .01 | #et0 | 3529 | #e0 M5 | HMe10 433 | #He 10 3399 | #e10 B | #e 10 3350 | #e10 B3 | #He10 | 3344 5 ?&'svteﬂegréocﬁﬂgisifé d:a;r?gfin d concrete sealer shall be
5 | #4010 | 4048 | #elr | 388 |#el0 | 3780 |#elr | .00 | #Helr %50 | Mei0 | 3607 |#e10 | 373 | #Mell B4 | #4010 | 3522 | #ell | 3503 | #4e10 | 3486 included in the work.
6 | melr | 439 |#Me10 | 4071 | #Melr | 3961 |#Heir | 3884 | #Hel0 826 | Mel0 | 7.8 |#Melr | 3747 | #Helr 77 | #4100 | 3695 | #elr | 3675 | #4e10 | 36.58
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General Notes

SLOPE OF GRADE 1. Steel pipes shall conform to the requirements of AASHTO M36. Aluminum
pipes shall conform to the requirements of AASHTO M196. Aluminized
steel shall conform to the requirements of AASHTO M274.

gﬁ F H BUILD EMBANKMENT
' A BOTTOM OF PAVEMENT T0 HERE AND EXCAVATE 2. Minimum cover shall be provided during construction to protect the
BOTTOM OF PAVEMENT T0 DEPTH REQUIRED structure from damage.

3. Pipe shall be placed with longitudinal seams at the sides or quarter
points, but not along top of vertical axis.

07d
R

BUILD EMBANKMENT
H TO HERE AND EXCAVATE 0.7 RISE 18 .
Ob7Rd TO DEPTH REQUIRED 4. Structural Plate pipes of equal or greater diameter that conform to

Section 510 may be substituted for the pipes on these sheets at the

0.3d OR 0.3 SPAN Contractor's expense.

—f_ RRRRRRRRRRRR
0.3d 0rR 0.3 SPAN O - T/AR PIR 5. When a pipe is to be extended, the same pipe material and size as in the
T R R TERRN, Sl TP B (LODSE STRUCTURE BACKFILL eriginal instalfation shall be used.
12" RIS RN CLASS 1) - : i
N7 1030287 920302020%020%0 6. Extensions for CMP Arch pipe shall match the corrugations, and the span
N ROCK RFKSBEXRKERKLK] 3" BEDDING MATERIAL IN SOIL ’ d rise di . f the bi b ded ’
SRR (LOOSE STRUCTURE BACKFILL Installation of Multiple Metal Pipes and rise dimensions of the pipe to be extended.
BEDDING MATERIAL IN ROCK SHALL CLASS 1) P P . . . . . .
BE 12" LOOSE STRUCTURE BACKFILL d + 36" OR SPAN+ 36" 7. When installing a guardrail or a sign post directly above a pipe, the
CLASS 1. bottom of the post must be at least 1 foot above the top of the pipe. The
. . hole for the post shall be drilled into the soil.
Installation of Metal Pipe
8. Pipe Arch with equal periphery and with span and rise dimensions
approximately equal to those specified on the plans will be permitted.
MINIMUM COVER (|N.) FOR INDICATED AXLE LOADS, kips 9. Pipe Arch is intended for use where minimum cover requirements for
oIPE SPAN round pipe cannot be met. Use round pipe when cover exceeds 11 feet.
18.0 - 50.0 | 50.0-75.0 | 75.0- 110.0 |110.0 - 150.0
(IN.) 10. An investigation of the foundation material shall be required if pipe cover
L 12.0 - 42.0 24 30 36 36 is greater than 90 feet.
1
48.0 - 72.0 36 36 42 48 Legend
| L 2 ] 78.0 - 120.0 36 42 48 48 H = The maximum allowable heights of fill over the top of the pipe, excluding
126.0 - 144.0 22 8 54 54 pavement thickness, are shown in the tables of this standard.
. - The minimum cover shall be as shown on these tables or conform to AASHTO
- s requirements, whichever is greater.
Minimum Cover for Construction Loads aut » Whicheveris g
The minimum cover for pipe is measured from the top of the pipe to the
bottom of the pavement: HMA or PCCP.
The minimum cover is measured from the top of the pipe to the top of the
END SECTION subgrade for construction loads.
Metal Pipe with End Sections - L ] = Length of pipe to be measured when placed in accordance with Section 624.
Note: Use the H that is greater for maximum allowable fill height. N N N N N N N N N N N N N N N N N N N N N N &
AN R T N R N N R R N R N gﬁﬁﬁgﬁgEngRRlAL L 2 = Length of pipe to be measured when placed in accordance with Section 603.
N NN NN NN NN N\
NN NN Y S PSRN\ + = The minimum spacing between the outside walls of multiple pipes or end
AN\ N AN N AN MIN. COVER N N\ N N\ N N \\//\\\// sections is 18" or ¥2 d, whichever is greater, but not to exceed 36 inches.
: %
MR RS S
| Lyor Lo | Xy
N
Q
|I| OR H CONVERSION OF NOMINAL GAUGE TO THICKNESS
GAGE NO. 16 14 12 10 8
_SL%L&EJLULRE ALUMINUM THICKNESS - INCHES 0.060 0.075 0.105 0.135 0.164
Metal Pipe without End Sections ALUMINIZED OR GALVANIZED STEEL 0.064 0.079 0.109 0.138 0.168
Note: Use the H that is greater for maximum allowable fill height. Construction Minimum Cover for Pipe THICKNESS - INCHES
Allowed Wall Thickness
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These tables are applicable for the following list DIAMETER MlNlI:AUM PIPE GAUGE
of Corrugated Steel Pipe: (IN.) COVER H MAXIMUM OF COVER (FT.)
1. Galvanized Corrugated Steel Pipe (CSP) (IN.) 16 14 12 10 8 i "
- ) 1 2 207 259 Shan ROUND | pinius PIPE MAXIMUM
2. Aluminized Corrugated Steel Pipe Type 2 (ALT2 CSP) 5 2 165 207 RISE EQUIVALENT COVER CAGE COVER
(N.)
3. Bituminous Coated Corrugated Steel Pipe (BIT. CO. CSP) 18 24 138 172 242 (IN. XIN.) (IN.) (FT.)
17X13 15 24 16 13
4. Aramid Fiber Bonded Corrugated Steel Pipe (A.F. BO. CSP) u Ll 118 148 207
24 24 103 129 181 21X 15 18 24 16 12
5. Precoated Corrugated Steel Pipe (PCSP-Both Sides) 30 2 02 103 145 24X 18 21 2 16 13
36 24 68 86 120 155 28X20 4 24 16 12
42 24 58 73 103 133 163 35X24 30 24 16 12
48 36 51 64 90 103 142 42X 29 36 24 16 12
54 36 57 80 93 126 49X 33 4 24 14 12
60 36 72 84 114 57X 38 48 36 12 12
66 36 77 103 64X 43 54 36 12 12
72 36 94 71X 47 60 36 10 12
78 36 84 77 X 52 66 36 8 12
84 36 72 83X 57 72 36 8 12
2m " . 22" X 145" C ti *
277" X 2" Corrugations 3" X %" Corrugations
Corrugated Steel Pipe Corrugated Steel Pipe Arch
H PIPE GAUGE
DIAMETER
(IN.) Mc"é'v”‘E“RM H MAXIMUM OF COVER (FT.)
(IN.) 16 14
6 24 408 509 * Corner Bearing Pressure of 2 Tons Per Sq. Ft.
8 24 306 382
10 24 244 305
H PIPE GAUGE
. DIAMETER | MINIMUM
1 1/2 X 14" Corrugations iN) C(cl)r\l/E)R H MAXIMUM OF COVER (FT.)
Corrugated Steel Pipe : 16 14 12 10 8
48 36 59 74 104 134 164
SPAN H H
™ 3 32 65 2 "9 | 146 X EQER,‘;’EENT MINIMUM PIPE MAXIMUM
60 36 47 59 83 107 131 RISE (N COVER GAUGE COVER
66 3 4 53 75 97 119 (N.XIN.) ) (IN.) (FT.)
72 36 39 49 69 89 109 53X 41 48 36 14 12
78 36 45 63 82 101 60 X 46 54 36 14 20
84 36 42 59 76 93 66 X 51 60 36 14 20
90 36 55 71 87 73X 55 66 36 14 20
96 36 51 66 81 81X59 72 36 14 17
102 36 48 62 77 87X63 78 36 14 16
108 36 59 72 95X 67 84 36 14 16
114 36 56 68 103X 71 90 36 12 16
120 36 53 65 112X75 96 36 12 16
126 42 62 1M7X79 102 36 12 16
3" X 1" Corrugations 3" X 1" Corrugations ¥
Corrugated Steel Pipe Corrugated Steel Pipe Arch
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These tables are applicable for the following list
of Corrugated Steel Pipe:

1. Galvanized Corrugated Steel Pipe (CSP)

2. Aluminized Corrugated Steel Pipe Type 2 (ALT2 CSP) MIN:;'AUM PIPE GAUGE
DIAMETER
3. Bituminous Coated Corrugated Steel Pipe (BIT. CO. CSP) )| COER H MAXIMUM OF COVER (FT.)
. 16 14 12 10 8
4. Aramid Fiber Bonded Corrugated Steel Pipe (A.F. BO. CSP) 54 m m 58 82 106 12
5. Precoated Corrugated Steel Pipe (PCSP-Both Sides) 60 36 52 74 95 116
66 36 47 66 86 106
7 36 61 79 97
SPAN H H
8 36 5 73 8 X Eonmmoar | MU PIPE MINIMUM
84 36 53 68 83 RISE Q N COVER GAUGE COVER
90 36 63 77 (N.XIN.) ‘ (IN.) Ft.)
96 36 59 72 81X 59 72 36 12 17
102 36 55 68 87X 63 78 36 12 16
108 36 64 95X 67 84 36 12 16
5" X 1" Corrugations 5" X 1" Corrugations *
Corrugated Steel Pipe Corrugated Steel Pipe Arch
¥ Corner Bearing Pressure of 2 Tons Per Sq. Ft.
H PIPE GAUGE
DlA(AIANE..l)-ER M(';WE%M H MAXIMUM OF COVER (FT.)
(IN.) 16 14 12 10
18 24 90 126
2 24 77 108 181
24 24 67 95 158
30 4 54 75 126 SPAN ROUND H H
X MINIMUM PIPE MINIMUM
3 u 4 83 105 Rise | EQUMALENT 1 “cover GAUGE COVER
2 24 38 54 90 (N. XIN.) (N) (IN.) (Ft.)
48 % B 4 1 1 20X 16 18 24 16 16
4 % B il 10 o 23X19 2 24 16 15
80 3 U & ! 27X 21 24 24 16 13
% % cal 7 5 33X26 30 24 16 13
n % 2 e 40X 31 36 24 16 14
18 % 48 1 46X 36 4 24 12 13
34 % i & 53X 41 48 36 12 13
% % €0 60X 46 54 36 12 20
%* % i 66 X 51 60 36 12 20
102 36 50
%" X 34" 7"%" Corrugations
3/ 3/ -1/n : .
4" X ¥4" 7'%" Corrugations Corrugated Steel Pipe Arch *
Corrugated Steel Pipe
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These tables are applicable for the following list
of Corrugated Steel Pipe:

1. Galvanized Corrugated Steel Pipe (CSP) DIAMETER MINIl;IAUM PIPE GAUGE
(N) COVER H MAXIMUM OF COVER (FT.)
2. Aluminized Corrugated Steel Pipe Type 2 (ALT2 CSP) ’ (IN.) 1
3. Bituminous Coated Corrugated Steel Pipe (Bit. Co. CSP) 6 24 247
PIPE GAUGE
4. Aramid Fiber Bonded Corrugated Steel Pipe (A.F. Bo. CSP) 8 24 185 DIAMETER MINITAUM PIPE GAUGE DIAMETER Mm,';IAUM
. . 10 4 148 (N COVER H MAXIMUM OF COVER (FT.) (N) COVER H MAXIMUM OF COVER (FT.)
5. Precoated Corrugated Steel Pipe (PCSP- Both Sides) ) (IN.) B " s 0 s : (IN.) m ” 2 m s
1%" X ¥4" Corrugations 12 24 125 157 30 24 57 7 101 135 159
Corrugated Aluminum Pipe 15 24 100 125 36 24 47 60 84 112 132
18 24 83 104 ) 24 40 51 7 9% 13
2 24 7 89 48 36 35 44 62 84 99
7] 24 62 78 109 54 36 31 39 55 74 88
7 24 69 97 60 36 28 35 50 67 79
30 24 62 87 66 36 25 32 45 61 72
36 24 51 73 94 72 36 3 29 41 56 66
H PIPE GAUGE 42 24 62 80 78 36 27 38 51 61
MINIMUM
DIA(AIIHER NI H RAXIRUN, OF COVER (T 48 36 54 70 85 84 36 35 48 56
(N.) m ” 7 0 54 36 48 62 76 90 36 33 44 52
m ) m m 60 36 52 64 9 36 31 41 49
o v m 2 ” 66 36 52 102 36 39 46
) 7 3 - - 7 36 43 108 36 37 43
30 24 26 3 58 o . 14 36 3
36 24 21 30 49 69 c 2-% Xt 1/:] ‘ﬁorn}gatlog_s 120 3 36
) 24 25 41 59 orrugate uminum Fipe " . .
m m m - g P 3" X 1" Corrugations
” m m m Corrugated Aluminum Pipe
60 36 29 41
66 36 37
L 36 M SPAN H H
X EQﬁR}ﬂENT MINIMUM PIPE MAXIMUM
3y 3 g1 . RISE N COVER GAUGE COVER
4" X %" 7°7," Corrugations (IN. XIN.) - (IN) (FT.)
Corrugated Aluminum Pipe X m v m m
SPAN H H
21X 15 18 24 16 12 X EQUVALENT | MINIMUM PIPE MAXIMUM
24X 18 2 24 16 13 RISE N COVER GAUGE COVER
28X 20 24 24 16 12 (N.XIN.) (N.) (1)
X 4 4 14 2
X EQUNALENT |  MINIMUM 42X 29 36 24 16 12 66 X 51 60 36 14 20
“Nfu;li:N.) iN) C(?XF)R H MAXIMUM OF COVER (FT.) X33 42 ) ” 7 7355 PP % m 2
16 14 12 10 57X 38 48 36 12 12 81X59 n 36 1 16
20X 16 18 24 16 64X 43 54 36 12 172 87X 63 78 36 12 16
3X19 u u 15 71X 47 60 36 10 12 95X 67 84 36 12 16
27X u u 13 13 103X 71 90 36 10 16
33X 26 30 24 13 13 13 2_;/3" X 1/2" Corrugations * 112X 75 96 36 8 16
40X 31 36 24 13 13 Corrugated Aluminum Pipe Arch Wy qm .
46X36 42 24 13 13 g P 3" X1 Corfu83t10P5 *
53X 41 ry 36 I 3 Corrugated Aluminum Pipe Arch
60 X 46 54 36 20 20
66 X 51 60 36 20 * Corner Bearing Pressure of 2 Tons Per Sq. Ft.
%" X %" 7-'," Corrugations *
Corrugated Aluminum Pipe Arch
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General Notes

CIRCULAR (CIR) VERTICAL ELLIPTICAL (VE) HORIZONTAL ELLIPTICAL (HE)
TOP OF PAVEMENT /\ WALL 0.3 0.3 . .
v PPESZE:  BA |rmckness | O Bce SPAN RISE WALL OUTSIDE SPAN RISE WALL | o e Reinforced Concrete Pipe
m (INSIDE DIA) (OUTSIDE DIA) THICKNESS RISE THICKNESS RISE 1. Fill heights greater than maximum allowed in the heights of fill table on this
N, FT. IN. FT. IN. FT. sheet require special design of structure.
H 12 2-0 0.40 2. Pipe design is based on Safety Factor of 1.33 on Ultimate Strength.
l BUILD EMBANKMENT 15 2-1/4 0.49
? > TO HERE AND EXCAVATE 18 241/2 0.58 23 14 2-3/4 0.49 3. The heights of fill over top of pipe are based on unit weight of soil at 135
0.7 Bc L\ DEPTH REQUIRED pounds per cubic foot.
‘ ~ ) P 2-3/4 0.66
18 24 30 0.75 30 19 3-1/4 0.66 4. Pipe class is determined from 0.01 In. Crack D-Load.
27 3-1/4 0.84 34 22 3172 0.73
AR 5. Bedding is Class B (Modified) (From concrete pipe design Manual-American
oA \ L / \\/(\\A\// 30 3112 0.92 38 24 3-3/4 0.79 Concrete Pipe Association) with settlement ratio R = 0.0« (Yielding Bed).
/ NG MATERIAL -’ X B 3-3/4 1.01 Bedding material for rigid pipe in soil shall be 3 inch loose thickness
ES ; 4 36 4-0 1.10 29 45 4172 1.35 45 29 4-1/2 0.95 Structure Backfill Class 2. Bedding material for rigid pipe in rock shall be 12
) //\//\'//\’T" (AP inch loose thickness Structure Backfill Class 1.
; s 4 4 4-1/2 1.28 34 53 1.58 53 34 5-0 1.10
LIMITS OF 7
STRUCTURE SRS B g%é%FRE 48 50 145 38 60 5112 1.78 60 38 5172 1.23 6. Changes in design factors require compensating changes in pipe design.
EXCAVATION / S/
IN ROCK. EXCAVATION 54 51/2 1.62 43 68 2.00 68 43 6-0 1.38 2 Mini . . .
[ - IN SOIL. ] _ _ . Minimum wall thickness dimensions are based on AASHTO M 170 (Wall B) for
PIPE 0.D. OR SPAN PLUS 36 o o e - . s B . - o - Circular Pipe, and AASHTO M 207 for Elliptical Pipe.
NOTE: Bc IS THE OUTSIDE DIMENSION FOR DIAMETER, SPAN OR RISE. _ . . . 8. S ina f ltiple pipe installati hall " to the details sh
. . 7 7-0 2.15 58 91 7112 2.65 91 58 712 1.83 . Spacing Tor muttiple pipe instaltations shall contorm to the details shown on
Pipe Installation 7 11 i o % Vs % o 80 o Standard Plan M-206-1.
(WITH 0.7 PROJECTION RATIO) 84 80 230 68 106 g1 3.08 106 68 s 213 9. When a pipe is to be extended, the same pipe material and size as in the
90 8-1/2 2.68 n 13 3.28 13 n 90 2.25 original pipe installation shall be used.
9% 9-0 2.85 77 121 9-1/2 3.50 121 77 9-1/2 2.40
102 9-1/2 3.02 82 128 9-3/4 3.69 128 82 9-3/4 2.54 Nonreinforced Concrete Pipe
108 10-0 3.20 87 136 3.90 136 87 10-0 2.68
1. At the option of the Contractor, Non-Reinforced Concrete Pipe conforming to
/\ ALSO EQUIVALENT ROUND DIMENSION FOR ELLIPTICAL PIPE. AASHTO M 86 may be used in lieu of Reinforced Concrete Pipe for all sizes 36
inches in diameter and smaller. The Non-Reinforced Concrete Pipe shall
Dimensions for Reinforced Concrete Pipe meet the same D-Load to produce the ultimate load under the three-edge
bearing method as specified for Reinforced Concrete Pipe in conformance
(FOR INFORMATION ONLY) with AASHTO M 170. The contractor shall provide written certification of
I L 1 | conformace. The wall thickness of the Non-Reinforced Pipe may be increased
- | I ; L 2 ] as required to meet D-Load requirement.
1" MINIMUM ! ﬁ == - _ A —j-' ‘ 2. Al requirements for Reinforced Concrete Pipe, except those referring to
(TYP.) ‘ Z - R H EXISTING GROUND reinforcement, shall apply to Non-Reinforced Concrete Pipe.
f IR 7777
END SECTION T T
Concrete Pipe with End Sections HEIGHT OF FILL OVER TOP OF PIPE,  (FEET) H
NOTE: USE THE H THAT IS GREATER FOR MAXIMUM ALLOWABLE FILL HEIGHT. 12" MIN. CLASS OF PIPE (0.01 IN. CRACK D-LOAD)
CONCRETE —
H = HEIGHT OF FILL OVER TOP OF PIPE, INCLUDING PAVEMENT THICKNESS. PIPE TYPE OF PIPE CUS R CLSS R I CLUSSCRIV. | CLUSSCRY
CLASS VEII CLASS VE IlI CLASS VE IV CLASSVEV CLASS VE VI
L 1 = LENGTH OF PIPE TO BE MEASURED WHEN PLACED IN ACCORDANCE WITH SECTION 624. CLASSHE Il CLASS HE Il CLASS HE IV
L 2 =LENGTH OF PIPE TO BE MEASURED WHEN PLACED IN ACCORDANCE WITH SECTION 603. 4 \///\/ 100D 3% D 000 0 300 D 00D
7/
CIRCULAR (CIR) 170 18 1T0 25 + 257037 + 377045
VERTICAL ELLIPTICAL (VE) 1TO 18 170 25 + 257037 1377045 1 4570 62
HORIZONTAL ELLIPTICAL (HE 17018 17025 +25T037
EXISTING GROUND . l | \ STRUCTURE bl
H 0R H BACKFILL
_ L . T T Construction Allowable Range of Heights for Fill
' I - — Minimum Cover for Rigid Pipe Over Reinforced Concrete Pipe
Ly L
1 2 (ALL SIZES)

Concrete Pipe without End Sections
NOTE: USE THE H THAT IS GREATER FOR MAXIMUM ALLOWABLE FILL HEIGHT.
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APPROXIMATE 1" SPACE BETWEEN u General Notes
THE ADJACENT BOXES SHALL BE R
FILLED WITH DRY, FINE SAND \\\//\\"\ ’ ; ;
) /\\ TOP OF 1. All precast concrete box culverts shall conform to the LRFD Design Requirements
/\, BOX of ASTM C 1577, and the following specifications:
<R NN N |
B /\\/\\<\\/ ANDRARARN /\\ | ITEM OR CONDITION AASHTO EQUIV. ASTM CDOT SPECIFICATION
’\\/ N . PREFORMED JOINT MATERIAL M 198, 6.1 OR 6.2 €990, 6.1 0R 6.2 705.01
N, , -
X K . : o .
,\\// " . " — 555 > Electronically sealed design calculations, independent check, and rating for
\\/\ . - N <\\ | a precast concrete box with spans not included in C 1577 shall be provided
’\\/, K | by the manufacturer in accordance with the current CDOT Bridge Design and
N - I A TaTaYaYa ANN i
N/ N > | 1-1/2" DIA. FORMED Rating Manuals.
\\\/’ A /\\\ HOLES (TYP.) OR . ) . .
X . W . s S WATERPROFING MEMBRANE LIFTING ANCHORS 2. The contractor shall submit electronically sealed shop drawings to the Engineer for
,\\< - ) /\\, AS REQUIRED. SEE NOTE 7. review prior to fabrication.
a ° N
'\\< \\\’ 3. Bedding Alternative 1 or 2 is required:
’\\ XA AN LIFTING HOLES (LOCATED BY MFR.) SHALL BE Bedding alternative is at the contractor's option. Bedding and excavation for
N > FILLED WITH GROUT BEFORE BACKFILLING IS beddi il not b d and paid f tely. But shall be included i
\\/ <\\ STARTED, (2 HOLES PLACED DIAGONALLY MAY tt?e vlszW] not be measured and paid for separately, But shall be included in
X X SUFFICE FOR SMALLER BOX SIZES). LIFTING :
NSNS <\\/<\\/<\\/<\\/<\\/<\%<\\/<\\/<\\/<\\/<\\/<\\/<\\/<\\/<\\/<\\/<\\/<\\/<\\ KKK ANCHOR RECESSES SHA LNOT e FILLED. . . 4 ,
BEDDING ALTERNATIVE 1 OR 2 Bedding Alternative 1 consists of 6 inch of Aggregate Base Course (Class 6)
1-6" ’ 1-6" P compacted to not less than 95% maximum density determined in conformance
Liftin with AASHTO T 180.
EXCAVATION & BACKFILL B GROUT OR FOAM SEALANT SHALL BE A Bedding Alternative 2 consists of a 3 inch thick, minimum, lean concrete base.
mIIE)LEgRMTES\iLI{ITSE?_I/::;D USED WHEN SPECIFIED ON THE PLANS. l~——— NOTE: LINE A-A IS VERTICAL FOR HEADWALL Cement content = 250 pounds per cubic yard.
IN ACCORDANCE WITH . . = Aggregate Gradation for Alternative 2 Bedding:
SECTION 206. Excavatlon & Backflll L = LENGTH OF CONCRETE BOX CULVERT
Double Parallel Precast Box Culvert . Z-BARS (CONT.) — 10 Passing 2 inch Sieve - 100%
( . Nose Angle Detail (TYP.) TOP AND BOTTON ] Passing No. 4 Sieve - 20% to 70%
Installation Shown) . . o
SEE STANDARD PLANS H-601-2, AND 3 T1._0.. Passing No. 200 Sieve - 5% to 15%
TYPICAL AT ADJACENT BOXES AT 1-0"
DRILL AND GROUT _F - 5 v - % 4. CBC joints using rubber gaskets shall meet ASTM C1677.
* REINFORCING BARS (TYP.) = —2 M _° s . "
?glﬁ'l'h;% ;O;;*TTIQ)EPTH SEE STANDARD PLANS 4" FILLET — [ 5. Class 1 Drainage Geotextile shall be completely wrapped around all CBC joints
R U % D * JONT M-601-1, 2, 3 FOR - EXTEND REINFORCEMENT TO which do not have rubber gaskets. The geotextile shall extend a minimum of
ECOMMENDED. DEPTH OUTSIDE HEADWALL AND z PREPARE BOX FOR CAST'"'N'PLACE 1 foot on each side of joints and shall overlap and be securely attached for at
VARIES | TOEWALL QUANTITIES, HEADWALL. PROJECT 10" INTO least 1 foot at its ends. The wrap shall be a smooth fit (not loose or stretched)
. - . TOEWALL REINFORCING, CAST-IN-PLACE CONCRETE just prior to backfill. The geotextile material shall meet the applicable requirements
- . e H La N HEADWALL CORNER ] Z-BARS (CONT.) of Section 420. Cost for geotextile will not be measured and paid for separately, but
Lo - B / e REINFORCING DETAIL, I% FLOW LINE shall be included in the work.
' I WK ,, 2 Z-BAR SIZE, STIRRUP - ——— ’ o o )
T > R SIZE AND WALL =, b, T ; ..2r 6. Afoundation investigation and report shall be required for any culvert span or
WALL . TR ——_ . _{q REINFORCING. =S - —, combination of spans for multiple boxes 20 feet or greater.
THICKNE gRpsse™ PLACE AN APPROVED JOINT B Q" i . .
CKNESS ., . B SEALANT MATERIAL CONFORMING 44 HOOKED BARS: 30 ¢ /.//\//>//>///\///\//\//\/A BEDDING 7. Awaterproofing membrane or 30 mm thick gecomembrane shall be provided for the
O " c§ e 70 MANUFACTURER'S beb, DRILL AND GROU1.' SEE STANDARD PLANS ALTERNATIVE 1 fop o; the t;)p slab and 18 inches down along the tops of the exterior walls for fill heights
a A a + S RECOMMENDATIONS AND NOTE 1. HOOKED BAR 1-0" ) M601-1, -2, -3, -20 OR2 ess than 2 feet.
MIN. INTO PRECAST L 8. See M-601-1, 2, and 3 for Cast-in-Place Concrete Box Culvert details.
BOXAS SHOWN. 1-0" = "= — SEE STANDARD PLAN M-601-20
Typical Joint
INSIDE A FOR WINGWALL APRON DETAILS
AND TOE WALL REINFORCING
Culvert End
/v (WITH HEADWALL)
7777777 HEADWALL — WINGWALL
TOEWALL AND APRON ARE
HAUNCH SURFACE e = REQUIRED WHEN CBC IS Legend
CONTINUOUS INSIDE USED AS AN ANIMAL PASS,
BOX, ALL 4 CORNERS SEGMENT LENGTHS SHALL BE SPECIFIED BY MANUFACTURER OR IF SPECIFIED ON PLANS m STRUCTURE TSI EARTH
- FLOW LINE EXCAVATION LIMITS
= / hé e e e S Avaravavavsw=uza=a=azax \}; y=w=e= i ;#I#I#X#X#X#X#X#X ch&JscsTE)RE BACKFILL, BEDDING
777777 1 BEDD'N G AWAVAWAWAVAWAWAWA
. . m EMBANKMENT CONCRETE
Corners Typical Culvert Installation L MATERIAL
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Comments

Legend — —_s | 1. All pipes shall meet the requirements of AASHTO M294 for Polyethelene Type S with smooth inner surface.
H = Allowable height of cover over the top of the pipe, excluding ERER N
pavement thickness. & \O‘; '&\A | 2. When a pipe is to be extended, the same pipe material and size as in the original installation shall be used.
BUX \
The minimum cover shall be the dimensions shown in the table EMBANKMENT OR N BF?Q\/EMENT 3. Minimum cover for temporary/construction loads shall be provided during construction to protect the pipe from
below or the entire pavement structure thickness as defined in SPECIFIED MATERIAL (NM_OR PCCP) damage as shown in the table. Final maximum cover heights (H) shall not be exceeded during construction.
Specification 101.02, whichever is greater. NN
A NN 4. When installing a guardrail or a sign post directly above a pipe, the post's bottom must be at least 1 foot above the
The minimum cover in the table below is measured from the top NN 7/\\7/\\ top of the pipe. The hole for the post shall be drilled into the soil.
of the pipe to the bottom of the pavement: HMA or PCCP 18" (TYP.) A //\/\
AN \\>/ 5. Structure Backfill material shall be Class 1.
Fill heights and design assumptions are based on AASHTO LRFD B //\\
Bridge Design Specifications, 8th Edition, Section 12, for 900 PSI STRUCTURE /\ 6. H minimum may be reduced to one foot for low volume approach roads not on state highways for pipes 24 inches or
long term strength of HDPE, and AASHTO T180 minimum relative BACKFILL ~ ! less in diameter.
compaction of 95%. (SEE NOTE 5)
7. For flowable fill installations, refer to Section 206.02(a). Contractor shall be responsible to maintain proper pipe
Fill heights are based on AASHTO M294 for Polyethylene Type S pipes alignment and prevent displacement due to pipe bouancy.
with outer, corrugated walls and smooth inner linears. d
NG MATER N
BEDDING MATERIAL IN H%\LL BE ‘[,/.\.LU]F
L,= Length of pipe to be measured when placed in accordance ROCK SHALL BE 12" d STRUCTURE
1 with Section 624. OF LOOSE STRUCTURE L CLASS 1 GRADE
BACKFILL CLASS 1 — SLOPE OF
|_2= Length of pipe to be measured when placed in accordance PSP Q S0 DS N - — . g
with Section 603. \ e L e,
D] SOIL b Ao <
M = The minimum spacing between the outside walls of multiple pipes ROCK N N})M§‘\)f\\ SO\ N
or end sections is 18 inches or %2(d), whichever is greater. RAVEMENT N\
*% W OR PCCP) AN
d = Inner diameter of pipe. TRENCH WIDTH NN\
. . NN
Installation of Pipe N\ \\\Qé;
' L1 ' EMBANKMENT OR \\\\\\\ N
. Ly L L | SPECIFIED MATERIAL — NN RN ANY
Tor -2 N
N\ /\\/\\,
— — 18" (TYP.) ////\/
H m H |1| STRUCTURE \\>\\\
N i 0R H BACKFILL K
% L N (SEE NOTE 5) >\///\
METAL END SECTION -— M
Note: use the H that is greater for maximum allowable fill height. Note: use the H that is greater for maximum allowable fill height.
Pipe without End Sections R S ERAL N
Pipe with End Sections ROCK SHALL BE 12
P OF LOOSE STRUCTURE
BACKFILL CLASS 1 —
HIGH DENISTY POLYETHYLENE (HDPE) FINAL FILL HEIGHTS m
H MAXIMUM COVER (FT.) ] TR X GG W ER R 77
FLOWABLE FILL CDOT CLASS 3 AND A-1, A-3 CDOT CLASS 1, 2, AND A-2-4, A-2-5 - \ L BE 4" OF LOOSE
PIPEDIA.d | HMN. COVER STRUCTURE BACKFILL CLASS 1
(IN.) (FT.) COMP. 95% 95% ROCK
12 1 35 24 17
** |
15 1 38 25 18 | : ——TRENCH WIDTH |
Installation of Multiple Pipes
18 1 36 24 17
Note: M is 12 inches for diameters (d) up to and including 24 inches and d/2 for greater diameters.
24 1 28 20 14
%% Trench width assumes stable in-situ side wall
30 1 28 20 14
36 ! 26 18 13 NOMINAL PIPE MINIMUM COVER (IN.) FOR INDICATED AXLE LOADS (KIPS)
42 1 23 16 11 DIAMETER (IN.) 18.0-50.0 50.0-75.0 75.0-110.0 110.0-150.0
48 1 25 17 12 24 - 36 24.0 30.0 36.0 36.0
54 1 22 16 1 42 - 48 36.0 36.0 42.0 48.0
60 7 25 17 12 54 - 60 36.0 36.0 42.0 48.0
Minimum and Maximum Cover Minimum Cover for Construction Loads
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Legend

General Notes

1. Al pipes shall meet the requirements of AASHTO M330 for Polyproplene Type S for
Polyproplene Pipe (PP) with smooth inner surface.

H = Allowable height of cover over the top of the pipe, L ', -’A "Aj
: . A . ]
excluding pavement thickness. N\ 1 2. When a pipe is to be extended, the same pipe material and size as in the original
The minimum cover shall be the dimensions shown in N J X\ BoTTOM OF installation shall be used.
h h i N
Ehfcﬁ?,'gﬁ gs lé"e”’ﬁﬁreé d 2222&&2{%’2%2 ?Brz‘fc&,ﬁ'qﬂihever E'\P‘BA?KMENT TO'; N N N\ \ PAVEMENT 3. Minimum cover for temporary/construction loads shall be provided during construction
is greater. SPECIFIED MATERIAL N N\ (HMA OR PCCP) to protect the pipe from damage as shown the in table. Final maximum cover heights (H)
b o NN 7)77/«\» shall not be exceeded during construction.
The minimum cover in the table below is measured from " (TYP ) \\\/\\
the top of the pipe to the bottom of the pavement: HMA or PCCP. 18" (TYP.) //\4 4. When installing a guardrail or a sign post directly above a pipe, the post's bottom must be
/\\/ at least 1 foot above the top of the pipe. The hole for the post shall be drilled into the soil.
Fill heights and design assumptions are based on AASHTO <\
LRFD Bridge Design Specifications, 8th Edition, Section 12, / 5. Structure backfill material shall be Class 1.
and AASHTO T180 minimum relative compaction of 95%. STRUCTURE
. . BACKFILL 6. H min. may be reduced to one foot for low volume approach roads not on state highways
Fill heights are based on AASHTO M330 for Polypropylene Type S (SEE NOTE 5) for pipes 24 inches or less in diameter.
pipes with outer, corrugated walls and smooth inner linears.
7. For flowable fill installations, refer to Section 206.02(a). Contractor shall be responsible to
maintain proper pipe alignment and prevent displacement due to pipe bouancy.
|_1 = Length of pipe to be measured when placed in accordance
with Section 624. BEDDING MATERIAL IN EE,DLD'Q'SA{‘LALEER'ﬁ (',NF
) ) ROCK SHALL BE 12" — LOOSE STRUCTURE SLOPE OF GRADE
L, = Length of pipe to be measured when placed in accordance OF LOOSE STRUCTURE —_
2 with Section 603. BACKFILL CLASS 1 DS PSP DL S PSP BACKFILL CLASS 1 _ .
( } O S R N A
— The minimum spacing between the outside walls of multiple pipes I SOIL L N SLA =
M=
or end sections is 18 inch or ¥2(d), whichever is greater. ROCK NN ‘\ NN
A
d = Inner diameter of pipe. TRENCH WIDTH N EX\TIESEAN?F N
N (HMA OR PCCP) O O\
: : NN N NN
Installation of Pipe NN N NN\
| L \ NN\
| —1 Lo L2 | e NN U
-OR =2 \ \ \ NN
T 18" (TYP.) XXX M 67 X SN N
H SN
OR H H R H M NN
T I T T T STRUCTURE <\>/\\\
% BACKFILL —— 2%
METAL END SECTION ] (SEE NOTE 5) <\\//<\
NOTE: TH THAT IS GREATER FOR MAXIMUM ALLOWAI FILL HEIGHT. NI
NOTE: USE THE HTHAT IS GREATER FOR MAXIMUM ALLOWABLE FILL HEIGHT. OTE: USE THE ﬂ S GREATER FO UM ALLOWABLE FILL HEIG
Pipe with End Sections Pipe without End Sections
BEDDING MATERIAL IN
ROCK SHALL BE 12"
POLYPROPLENE (PP) FINAL FILL HEIGHTS OF LOOSE STRUCTURE Seies
H MAXIMUM COVER (FT.) BACKFILL CLASS 1 —] RIS DS XE T DES D S DT D s
PIPE DIA. d | H MIN. COVER | FLOWABLE FILL| CDOT CLASS 3 AND A-1, A-3 | CDOT CLASS 1, 2, AND A-2-4, A-2-5 - \ SOIL BEDDING MA'TERIAL IN SOIL
(IN.) (FT.) P. 9 " SHALL BE 4" OF LOOSE
coM 9% 9% ROCK STRUCTURE BACKFILL CLASS 1
12 1 41 28 20
** |
15 1 ) 29 2 | TRENCH WIDTH |
18 1 44 30 2 Installation of Multiple Pipes
# ! 30 2 16 MINIMUM COVER (IN.) FOR INDICATED AXLE LOADS (KIPS) Note: M is 12 inches for diameters (d) up to and including 24 inches
30 1 39 27 19 NOMINAL PIPE : and d/2 for greater diameters.
DIAMETER (IN.) 18.0-50.0 50.0-75.0 75.0-110.0 110.0-150.0
36 1 28 20 14 24-36 24.0 30.0 36.0 36.0 ** Trench width assumes stable in-situ side wall
42 1 30 2 15 42-48 36.0 36.0 420 4.0
48 1 29 20 14 54 - 60 36.0 36.0 4.0 48.0
60 2 2 20 14 Minimum Cover for Construction Loads

Minimum and Maximum Cover
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H =

Legend

Maximum allowable height of cover over the top of the pipe,
excluding pavement thickness.

Fill heights are based on AASHTO M304 Polyvinyl Chloride (PVC)
pipe with outer, ribbed wall and smooth inner wall, and on
AASHTO T180 minimum relative compaction of 95% or 90%.

Fill heights, for installation with high water table, require a special
design. The maximum height in highwater locations should be 15 feet
or based on AASHTO LRFD design specifications.

The minimum cover shall be as shown on these tables or conform to
AASHTO requirements, whichever is greater. The minimum cover for
pipe is measured from the top of the pipe to the bottom of the
pavement: HMA or PCCP.

The minimum cover is measured from the top of the pipe to the top of

the subgrade during construction. The minimum cover is based on dual
axle loads up to 50,000 pounds.

Length of pipe to be measured when placed in accordance
with CDOT Standard Specification Section 624.

Length of pipe to be measured when placed in accordance
with CDOT Standard Specification Section 603.

| L 1

e T e 'DJ
o, "A-.'.Al]
NN {\\I
NN\ BOTTOM OF

> PAVEMENT
(HMA OR PCCP)

18" (TYP.)

STRUCTURE
BACKFILL

BEDDING MATERIAL IN
ROCK SHALL BE 12"
OF LOOSE STRUCTURE
BACKFILL CLASS 1

1 L 2

H oo
N

H
l

(A

N— METAL END SECTION

Note: Use The HThat Is Greater For Maximum Allowable Fill Height.

Pipe with End Sections

BEDDING MATERIAL IN

[ SOIL SHALL BE 4" OF
LOOSE STRUCTURE
BACKFILL CLASS 1

ROCK

TRENCH WIDTH ol

Installation of Pipe

General Notes

1. All pipes shall meet the requirements of AASHTO M304 for Polyvinyl Chloride (PVC) profile
wall drain pipe with 46 PSI wall stiffness per ASTM F949.

2. For pipes with diameters of 15 inches or less, solid wall PVC pipes meeting AASHTO M278
may be used.

3. When a pipe is to be extended, the same pipe material and size as in the original installation
shall be used.

4. Minimum cover shall be provided during construction to protect the pipe from damage.

5. When installing a guardrail or a sign post directly above a pipe, the post's bottom must be at
least 1 foot above the top of the pipe. The hole for the post shall be drilled into the soil.

6. Structure Backfill material shall be Class 1.

7. H minimum may be reduced to one foot for low volume approach roads not on State
Highways for pipes 24 inches or less in diameter.

SLOPE OF GRADE

PIPE DIAMETER, D H MINIMUM HEIGHT OF H MAXIMUM HEIGHT OF COVER (FT.)
(IN.) COVER (FT.) 95% COMPACTION 90% COMPACTION
12 2 65 55
15 2 59 51
18 2 63 53
21 2 58 49
24 2 58 49
30 2 56 47
36 2 56 47

Minimum and Maximum Cover

DR N\
NN O N NN RNV
NN NN NN NN AR NN (HMA OR PCCP) A RN
NN O N OO NN\
NN N AN NN OO O
NN RN NNANRNRNRNRNNRSS
EMBANKMENT OR NN NN NN NN IO AN AN U AN N AN Y IO OO NI NN NN NN X
SUITABLE MATERIAL A A A A AR R RN \§\\//§\>/(
NN
18" (TYP.) 12" >§\//>:\/
N
STRUCTURE <\\//<\
BACKFILL KK
P XD N2
000’
02039,
2020303
XX
9. 0. 9.9,
BEDDING MATERIAL IN
ROCK SHALL BE 12"

OF LOOSE STRUCTURE
BACKFILL CLASS 1

N
N

N

N

SO NN NN NN NN NN

\ AN

AR AR R R R R R N R R RN R R RN
NN NN
) Y

AN OO Y \R
NNV N
AN ACNONUAAOUCUONURRY - EMBANKMENT OR

N SUITABLE MATERIAL

PSS PSP /4/\ V2 4242222242

\ SOIL BEDDING MATERIAL IN SOIL
SHALL BE 4" OF LOOSE

TRENCH WIDTH * I

K Installation of Multiple Pipes
>
K *k
\/// Trench Width Assumes Stable In-Situ Side Wall
4
N
NOMINAL PIPE MINIMUM COVER (IN.) FOR INDICATED AXLE LOADS (KIPS)
DIAMETER (IN.) 18.0-50.0 50.0-75.0 75.0-110.0 110.0-150.0
| STRUCTURE 24 - 36 24.0 30.0 36.0 36.0
[ BACKFILL . . .
AASHTO Minimum Cover for Construction Loads

Construction Minimum Cover for Pipe
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Legend

H = Maximum allowable height of cover over the top of the pipe,
excluding pavement thickness.

Fill heights and design assumptions are based on AASHTO LRFD
Bridge Design Specifications, 7th Edition, Section 12.7.

Fill heights are based on AASHTO MP20, Type S pipes with ribbed
reinforced steel walls.

Fill heights for installation with high water table require a special
design.

The minimum cover shall be as shown on these tables or conform
to AASHTO requirements, whichever is greater.

The minimum cover for pipe is measured from the top of the pipe
to the bottom of the pavement: HMA or PCCP.

The minimum cover is measured from the top of the pipe to the
top of the subgrade during construction. The minimum cover is
based on dual axle loads up to 50,000 pounds.

L1 = Length of pipe to be measured when placed in accordance with
CDOT Standard Specification Section 624.

Lz = Length of pipe to be measured when placed in accordance with
CDOT Standard Specification Section 603.

+ = The minimum spacing between the outside walls of multiple pipes

or end sections is 18" or d/2, whichever is greater.

METAL END SECTION
Note: Uselhe

Pipe With End Sections

that is greater for maximum allowable fill height.

18" (TYP.)

STRUCTURE
BACKFILL

BEDDING MATERIAL IN
ROCK SHALL BE 12°
OF LOOSE STRUCTURE
BACKFILL CLASS 1

NN
NN BOTTOM OF

O N\ PAVEMENT
\\\jWAWPmM
R

X

N

N

4
N

N

v

N

BEDDING MATERIAL IN

SOIL SHALL BE 4" OF
[ LOOSE STRUCTURE
BACKFILL CLASS 1

/\//\//\/}/\//\//\

CA0CHf il

ROCK

SOIL

*%
TRENCH WIDTH =
Installation of Pipe

Ligrl2

i
H
o ORN

L

Note: Use the H that is greater for maximum allowable fill height.

Pipe Without End Sections

OO NN
N

General Notes
1. All pipes shall meet the requirements of AASHTO MP 20 for Steel Reinforced, Polyethylene, Type
S ribbed pipe with smooth inner surface. Installation shall conform to AASHTO LRFD Bridge
Construction Specifications, 3rd Edition, Section 26.

2. When a pipe is to be extended, the same pipe material and size as in the original installation
shall be used.

3. Minimum cover shall be provided during construction to protect the pipe from damage.

4. When installing a guardrail or a sign post directly above a pipe, the post's bottom must be at
least 1 foot above the top of the pipe. The hole for the post shall be drilled into the soil.

5. Structure Backfill material shall be Class 1.

SLOPE OF GRADE
__ SLOPE OF BRAR

SN R
AN N NN ANNANNANN

NN
\

J BOTTOM OF
PAVEMENT

NN N
N NN NN\
SN\ N
« (HMA OR PCCP) N
N

AR N
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AR N
SO NN NN AU OO N Y
SNSRI
SO NN NNV

NONN NN

N
N
N N

AR NN
NN
N

X
S
RS

EMBANKMENT OR
SUITABLE MATERIAL

18" (TYP.)

29

N
SO AN NV
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>
N

2,

N
N
N
N
N

O\

7

\/
A

7

N
L

N
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STRUCTURE —%
BACKFILL

BEDDING MATERIAL IN
ROCK SHALL BE 12"
OF LOOSE STRUCTURE
BACKFILL CLASS 1

PELS PSP PSP PSS S 7

BEDDING MATERIAL IN SOIL
SHALL BE 4" OF LOOSE
STRUCTURE BACKFILL CLASS 1

SN

SOiL

*%
* ANONON NN NN NN NN TRENCH WIDTH I
PIPE DIAMETER, d H MINIMUM HEIGHT H MAXIMUM HEIGHT NN NN NN N SUITABLE. MATERIAL . . .
(IN.) OF COVER (FT.) OF COVER (FT.) AR RN NN RN NN A Installation of Multiple Pipes
" ” \ /\ NONNANNNY Y Y NP SRAYNANN R
30 NN NN
NN MIN. COVER NN \//>\\/ ** Trench width assumes stable in-situ side wall
36 2 50 AN RS O \\//\\
42 2 50 N
Q
48 2 30
2 30 NOMINAL PIPE MINIMUM COVER (IN.) FOR INDICATED AXLE LOADS (KIPS)
>4 DIAMETER (IN.) 18.0-50.0 50.0-75.0 75.0-110.0 110.0-150.0
60 2.5 30 30 - 36 24.0 30.0 36.0 36.0
* A manufacturer's certification of maximum allowable fill height is required | STRUCTURE 42 - 48 36.0 36.0 42.0 48.0
prior to installation. BACKFILL 54 - 60 36.0 36.0 42.0 48.0
Minimum and Maximum Cover AASHTO Minimum Cover for Construction Loads
Construction Minimum Cover for Pipe
| - C°0"7“/%‘1‘/t§6r File Information - Sheet Rezi5i°"5 Colorado Department of Transportation Steel Reinforced Standard Plan No.
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DIMENSIONS General Notes
PIPE  [THICKNESS PIPE ARCH DIMENSIONS 1. Dimensions of end sections may vary slightly from those shown on the tables due to different
DIA. A B H L wl| T LEISCSK A B H L w T manufacturers' configurations.
IN. SPAN x RISE " " " " 2. Concrete end sections shall be furnished with tongue or groove as required.
12 0064 | 6] 6 | 6 | 21 | 24 | 34 @17 | (MAX)] (17 | @15 &27)
18 0.064 8 10 6 31 36 46 IN. 3. Design length of pipe or side drain is based on length of end section shown in table. Any
21 0.064 9 12 6 36 | 42 52 77X 15 0.064 7 10 3 73 73 76 ﬁgd;él&r;?olnpglpgorse{qgEer](jetor()prggtlde the design length shall be furnished by the Contractor at
24 8.864 10 | 13 6 41 48 58 24 x 18 0.064 8 12 6 28 42 52 project.
30 079 12 16 8 1 60 70 28 x 20 0.064 9 14 b 32 48 58 4. The inside configuration and the joint of concrete end section and pipe shall match.
g J pip
36 0.079 14 19 9 60 | 72 94 35x24 0.079 | 10 16 6 39 60 70
42 0.109 16 | 22 1 1 69 | 84 | 106 42x29 0.079 | 12 18 8 46 75 85 5. End sections for Corrugated Metal Pipe-Arch shall match the dimensions of the pipe shown on
48 8182 18 27 12 78 90 112 | 49 x 33 0.109 | 13 21 9 53 85 103 the plans.
Zg 0.109 13 ;g 1% g; 1?}1 1%2 ‘ ZZ X zg 8}83 12 §8 g ;’3 19(())2 1(2)8 6. Galvanized toe plate as shown is required on end sections for corrugated steel pipe and shall
66 0.109 18 | 36 12 120 | 142 X ' be the same thickness as end sections. Toe plate shall be field-bolted to end section with % In.
- 87 ! 71x47 0.109 18 33 12 77 4] 132 galvanized bolts, nuts and washers.
72 0.109 18 | 39 12 87 | 126 | 148 A s :
2481 8}88 ]g j% ]% g; ]g% ]23 A w Flexible Pipe Arch 7. Galvanized steel shall conform to AASHTO M 111, M 218 or M 232.
. . : Concrete pipe joint fasteners, where shown on plans, shall be installed so that a minimum of
Flexible Round Pipe DIA Plan View HOLES FOR TOE PLATE, AT HOLES FOR TOE PLATE, AT 15 linear feet of the outlet end of the pipe are mechanically locked together. End section
OR RISE 12" C.TO C. MAX SPACING 12" C. 70 C. MAX SPACING lengths, when used, shall be included in the 15 LF requirement.
REINFORCED
2" DIA. EDGE Connections of metal end sections to plastic pipe shall be approved by the Engineer. Plastic
THREADED ROD OR PIPE PAY LENGTH, ITEM 603 —=t=— L::] end sections shall not be used.
ACCEPTABLE EQUIV.
CULVERT P/'\?\BDLENCTH, ITEM 617 . The end section style, either regular or safety, shall be as shown on the plans.
CONNECTOR HOLDER . At the option of the Contractor and approval of the CDOT Project Enginner, Reinforced
LUG Concrete End Sections may be made with synthetic fibers instead of steel for pipes 36 inches
in diameter and smaller, and conform to AASHTO M 86 and CDOT Standard Specification
Subsection 601.03.
Type 1 Type 2 Type 3 k— ¢ —
For 18-inch. thru 24-inch round For 30-inch thru 36-inch round pipe ~ For 42-inch thru 84-inch round pipe with annular
pipe with annular corrugations. with annular corrugations. Not to be  corrugations and all sizes with helical corrugations
Not to be used on helically-formed  used on helically-formed pipe unless  and for all metal pipe arch culverts. Shop attach a
pipe unless recorrugated. recorrugated. 24 inch mininimum length of annular pipe with TOE PLATE (FIELD-BOLTED) TOE PLATE (FIELD-BOLTED) A
galvanized rivets or bolts, spot welds, or 2-inch Elevations F —— - F e i t = = J
long skip welds on 8-inch CTRS. Repair burnt —— T — — | L | le— SPAN —
i i galvanizing in accordance with CDOT Standard [ . | .
Typical Connections Specification Subsection 707.09. Section F-F End View
End Section and Connection Details for Round and Arch Metal Pipes D i E EQUIVALENT DIMENSIONS
a - CIRCULAR NOMINAL
PIPE DIMENSIONS MASTIC SHALL BE APPLIED | - ¥ . DIA. SPAN xRISE | A (4 L E
1.D. WHEN REQUIRED. L - /" .
Alc|l L] E B NG - N,
IN. TAPERED SLEEVE N . 24 30 19 9 33 72 48
18 10 48 [ 78 | 36 SHALL BE 12 GAGE - o 30 38 24 | 10 18 7 60
SMOOTH GALVANIZED a-
24 10 48 78 48 STEEL CONFORMING - 36 45 29 12 24 84 72
30 14 36 96 60 T0 AASHTO M 218 -~ 42 53 34 16 36 96 78
36 18 36 96 72 cLOW 48 60 38 21 36 9% 84
42 24 36 96 78 z 54 68 43 26 36 9 90
48 28 24 | 96 84 SEE DETAIL A 60 76 48 30 36 96 9%
54 30 36 96 90
60 [ 361 361 96 [ 5 A— VARt]ES End Section for Reinforced
Plan Reinf dc Circular Pi WELD 7~ § MAY USE TYPE 10R 2 Detail A Concrete Elliptical Pipe
einfrorce oncrete Circular Pipe OR RIVET " CONNECTION WITH —— ¥," GALVANIZED ANCHOR BOLTS Cow s
END SECTION A CORRUGATED END ON ! ’ -7 21—
’ ROD LUG SHALL BE GALVANIZED OR COATED <— OR APPROVED EQUAL
WITH EPOXY PAINT DR APPROVED EQUAL. -
D Z (MIN.) | NOTE:METAL END SECTION SHALL o o rrers srscaern | e
DIA. - | (MIN.) BE FIRMLY WEDGED INTO — 60° MAX. 30° MIN. ECFEEg e o %
: PIPE END BEFORE BACKFILLING. F '
18-24 12 DIAMET:;R 21-5u
30 AND 36 16 ' 5" | ' 7
I L I 18-30 5
[ | 42 AND LARGER 24 3%- 42 6 _.J
I i I Steel End Section f 48- 60 7 LOCATION OF e + F
Section X-X . Ly X teel End Section for | 3
_ End View Concrete Circular Pipe 72-84 9 I' DIA. HOLES
End Section for Reinforced Concrete Circular Pipe (ALTERNATIVE FOR CONCRETE END SECTION) Concrete Joint Fastener (Two per Joint)
Computer File Information Sheet Revisions Colorado Department of Transportation C d Standard Plan No.
Issuance Date: 07/01/26 Date: Comments . . . Oncrete an
. —— Construction Engineering M-603-10
Designer Initials: JBK _ S . B h .
Last Modification Date: 07/01/2026 () @ ervices branc Metal End Sections Standard Sheet No. 1 of 1
Last Modified By: DLK ) 2829 West Howard Place :
- N Denver, CO 80204 : : : - : .
CAD Ver..: MicroStation V10 Scale: Not to Scale Units: English | DLK Issued by Construction Engineering Services: July 01, 2026 Project Sheet Number:
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REINFORCED EDGE
FULL LENGTH OF

TOP OF
END SECTION

4n General Notes

END_SECTION A n _ ‘ _
LONGITUDINAL (SEE SEC. A-A) SLOPE ) 1. Uss end secﬂons or:] 1V:4H t?] 1Vi6H slopes only. Use toe plate
BAR (TYP.) | 4 extension where shown on the plans.
%" X ¥," HEX BOLTS DIAMETER (D) — A i
REINFORCED EDGE TD HOLD THE SURFACES OR RISE (R) % 2. Fabricate safety and longitudinal bars from steel pipe conforming
FULL LENGTH OF TIGHTLY TOGETHER (TYP.) { A" MAE: to ASTM A53 Schedule 40 Specifications. Galvanize bars hot dipped
END SECTION PARALLEL A 6" SeRCING DIA. OR after fabrication.
(SEE SEC. A-A) SAFETY BAR 0 T | rise
(TYpP.) PARALLEL SAFETY BAR (TYP.) . A longitudinal bar is requireq for cross draiqa_ge end se_ctio_ns when
the span is greater than 30 inches. Use additional longitudinal
H_L P bars if spacing exceeds 30 inches on larger end sections.
OPTIONAL TOE PLATE Lo HOLES AT f_e
EXTENSION WITH SAME A w A 12" 0.C. - —1— 4. Safety and longitydinal bars are not required on 30 inches and
THICKNESS AS END SECTION |~ QVvERALL WIDTH (TYP) 2 smaller cross drainage end sections.
SEE NOTE 7 ON SHEET 2
( ) L L | 5. Safety bars are not required on 18 inches and smaller parallel
drainage end sections.
FRDN.T VIEW ELEVATION VIEW ELEV:ATION VIEW . g
Round Pipe Culvert Cross Drainage End Section Parallel Drainage End Section 6. When required, toe plate extensions shall be the same gage as
end sections. Dimensions shall be overall width less 6 inches by 8
inches high.
/5" GALVANIZED — DIA —— ine
Yo X 6" THREADED ROD OVER —
GALVANIZED BOLT — TOP OF END SECTION. 1 veto |
‘ : BOLTED TO END SECTION [ 5 T METAL END SECTIONS FOR ROUND PIPE CULVERT
MASTIC :
GALVANIZED B WHERE |- SM2D4D"TH PIPE DIA. '4‘5@& DIMENSIONS (INCHES)
STRAP SIDE LUG REQUIRED SIZE NN OVERALL L
w B vaRiEs  SLEEVE (INCHES) | INCH/GAGE) A H w WIDTH | Slope = 4 | Slope = 6
N— A—— ALTERNATE VIEW |
coor o FOR FEMALE END 18 0.064/16 8 6 24 40 32 47
FOR ROUND AND ELLPTICAL PIPES FOR ROUND AND ELLPTICAL PIPES 1 24 0.064/16 8 6 30 46 55 83
WITH 24 INCH R AMETER WITH NCH R GREATER AMETER
I 2 ICE?i LESS DIAMETERS I SOICESTEIPGE ER DIAMETERS 30 0.109/12 12 9 36 60 79 118
TYPe | LYPe 2 36 | 0.109/12 | 12 | 9 2 66 102 154
Connector Details FOR ALL SIZES OF CONCRETE ROUND 42 0.109/12 | 16 12 48 80 126 189
NOTE: SIZES THRU 24" ATTACH TO PIPE WITH TYPE 1 STRAPS. OR PIPE ARCHES 48 0.109/12 | 16 12 54 86 150 224
Al THER ATTACH WITH TYP R AN . .
LL OTHER SIZES CH WI E 2 RODS AND LUGS Taper Sleeve Connection 54 | 0.109/12 | 16 | 12 60 92 173 260
60 0.109/12 16 12 66 98 197 295
/5" CARRIAGE
ETAL END SECTI FOR PIPE ARCH CULVERT
GALVANIZED HEAD EDGE OF SIDEWALL M ND SECTIONS FO CH cULV
" CARRIAGE BOLTS (TYP.) SHEET ROLLED SNUGLY PIPE SIZE (INCHES) METAL DIMENSIONS (INCHES)
GALVANIZED HEAD AGAINST STEEL ROD THICK L
BOLTS (TYP.) E%Ilﬂv' SPAN RISE MIN. A H w OVERALL
. . (INCH/GAGE) WIDTH | Slope = 4 | Slope = 6
(APPROX 18 21 15 | 0.064/16 | 8 6 27 43 20 30
24 28 20 0.064/16 8 6 33 49 40 60
WELD 30 35 24 0.109/12 12 9 40 64 55 83
LONGITUDINAL BARS 72" (MIN.) DIA
10 SAFETY BARS GALVANIZED STEEL ROD 36 41 29 0.109/12 12 9 47 71 75 112
(TYP) OR #4 GALVANIZED 42 48 32 (010912 16 | 12 54 86 90 136
REINFORCING BAR 48 56 37 0.109/12 | 16 12 62 94 110 165
PARALLEL M 54 63 42 0.109/12 16 12 69 101 130 195
(STAng)Y BAR 60 70 46 | 0.109/12 | 16 12 76 107 146 218
' LONGITUDINAL BAR CORRUGATION SIZED 72 82 56 | 0.109/12 | 16 | 12 | 88 120 185 278
TO FIT PIPE
48" MAX.
SAFETY BAR " x %u 7N\
(TYP) —Ii=! SLOTS \g & [
. . =< < 1 0 0
Parallel Drainage End Section PIPE ] +
Y 3 3" GALVANIZED STEEL PIPE -
N 53" FLATTEN END, THEN BEND OUTSIDE 4"
L TO MATCH END SECTION SIDES
Section B-B LONGITUDINAL DRAINAGE BAR PARALLEL BARS

Cross Drainage End Section

Safety Bar Details

Computer File Information Sheet Revisions Col do D t tof T tati R .
ssuance Date: 07/01/26 Date Comments olorado Department of “ransportation | rr.aversable End Sections Standard Plan No
Designer Initials: JBK Construction Englneermg M-603-12

Last Modification Date: 07/01/2026 Services Branch

and Safety Grates Standard Sheet No. 1 of 3

2829 West Howard Place

Last Modified By: DLK

Denver, CO 80204

DLK Issued by Construction Engineering Services: July 01, 2026 Project Sheet Number:
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r £
U~ N
e~ M\
l l
TYPE 1

STRAIGHT CULVERT

EDGE OF
PAVEMENT

LENGTH

FRONT WINGWALL

FROM ROADWAY

DGE OF ROADWAY PAVEMENT ¢ ROADWAY GRATE & CROSS BAR SIZE REQUIREMENTS
—nj—n— —_— ~— NOMINAL PIPE SIZE| 0.D.
PR P LEFT | LENGTH OF SPAN | "~ <Eg NOTE 7) SIZE
" fw‘ﬂ/ AHEAD ~ LESS THAN 12 3.0" 3.0"
/ ﬁ’\ 12°- 16’ 3.5" 3.5
\ AN
¢ BOX ‘
CULVERT ‘ 4" X 4" X I/4u PLATE
[ 1 N RIGHT }
P AHEAD
TYPE 2 TYPE 3 TYPE 4 e
SKEWED CULVERT FLARED CULVERT FLARED-SKEWED CULVERT . /\/{\ 4 I @__‘
- 1
Installation Types 2 e DIA,
yp STATIONING | HOLE
GRATE BARS SHALL BE PERPENDICULAR TO DIRECTION OF TRAFFIC FLOW. o
Skew Angle Determination PP
4II

STA. Shim Detail

FLARE

ANGLE

_[ (AHEAD)

Notes

1.

10.

12.

Shop drawings shall be submitted per Section 105.02 of the CDOT Standard
Specifications.

Hardware such as bolts, washers, and lock nuts shall be hot-dipped galvanized per
ASTM A123.

Intended for use on terrain 1V:4H slopes with a clear runout for errant vehicles.
Guardrail is the preferred option on steeper terrain or with higher traffic volumes.

Minimum Schedule 40 pipe shall be used. galvanize all pipes, fittings and
hardware after all cutting, welding, drilling, and fabrication.

Both ends of culvert shall be treated to prevent debris from entering

Equally spaced 24 inches minimum to 30 inches maximum from edge of sidewall to
center of bracket, or from center-to-center of bracket.

The cross bar diameter shall be equal to or greater than the grate bar diameter.
If more than 20 feet than a midspan support shall be required. See Sheet 3.

Drilllholes using equipment designed to cut through concrete and reinforcing
steel.

Use a % inch bolt, lock nut and washers. All holes are to be 7 inch in diameter.
Bend plates or strips without cracking material.

Shim thickness equals the difference in diameters of the grate bar and cross bar.
GRATE BAR

(PERPENDICULAR TO
ROADWAY EDGE)

VARIES
o Yo" SEE WASHER GRATE BAR
[ NN NOTE 10
T f AT Ttl_ ./ —— >
— 1 -7 " - © B —- % n n I/ n
SIDEWALL A ] -] f 4 1901 BAR 47X 47X V4" SHIM
¢ OF == =1 A (SEE NOTE 12)
CULVERT | SKEW LENGTH LENGTH ) —] ! ) s /
LENGTH OF SPAN ANGLE BACK WINGWALL y pgiEs VARIES L st
200" MAX | FROM ROADWAY ) - , y N ) N S 10
(SEE NUTE 8) GRATE STA M 7 L \_V_ <
BARS CROSS % 7 WASHER
(TYP.) BAR  PLATE |a g B = %" PLATE
WIDTH (SEE NOTE 1)
— VAR ¥ + 0.D.0F GRATE BAR ¥ + 0.D.0F GRATE BAR Cwam .
N s L —_ Detail "A" Section B-B
/ 7/8" X ]}/411 ‘ Wll TOP VIEW
PLATE SLOT (TYP.) 4 —~__
- - o M ]l/ n
(v_ S Hireo. see[ T ' H ot 1 6" —]
l NOTE 1)} | 2% HOLE 2 SIDE WALL 2yt ‘ C ~=—
| | ! * |—n]
SEE 1 \_ 7/3-- X 1%1" T
DETAIL '8' N _[4.. \ 74" DIA. HOLE SLOT (TYP.) S q; et 15 2
i i | Headwall Bracket Headwall Bracket f }
| - \ (SEE NOTE 7) A (SEE NliTE 9| 6" X 4" X 3" ANGLE
o GRIND TO '," RAD. Y Q’ -t __ ;“g 12" LONG
‘,< / SEE " ‘ AEI/ZM_Z)I/ZH ****** ‘ o
W RAT L
:.’, s e © SEE DETAIL 'A gAR 3 8 ——
& (1) RK- /8" DIA. GRATE
o - o-0 (QEE NOTE 9) WASHER BAR
o STlgte ¥ SEE
\ENGT™ T N0 & NOTE 10 TN C~e
HEADWALL SIDE & 6" X 4" X %" ANGLE
. BRACKET WALL 5| - HEADWALL 5 12" LONG :
Installation Plan R Section C-C
~——— Detail "B _
(TYPE 4 - FLARED-SKEWED CULVERT SHOWN) . == >
Section A-A 0P VIEW
Computer File Information Sheet Revisions Colorado Department of Transportation . Standard Plan No
Issuance Date: 07/01/26 Date: Comments . . . Tl'aVersable End SeCthIlS
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SIDEWALL

Notes
1. Length of span is 20 feet maximum.

2. All anchor bolts shall be grouted in place with a nonshrink

Last Modification Date: 07/01/2026

Last Modified By: DLK

CAD Ver.: MicroStation V10 Scale: Not to Scale Units: English

Construction Engineering
g Services Branch
' ( / 2829 West Howard Place

| 6" or epoxy grout which shall completely fill the holes.
I Il Il I
— P :
9"
SEE NOTE & SEE NOTE 9,
N — — SHEET 2
sieeT 2 | | R S v
] — é 8'/2"
|~ SE€ NOTE 8, SHEET 2 9Ny soLT
Case 1 Case 2
8'/2" \ 6" X 4" X %u ANCLE,
SIDEWALL 30" LONG
6" X 4" X 3" ANGLE,
N/\/-\_.(\ 30" LONG
[ Pl
| | |
Lo : [
o L Detail "C"
HEADWALL
I 12"
3 PLAT o
4"~ BRACKET— " PLATE %" PLATE 1 < n o
- |——+— 8"
(o] ®— —n t— 'Y"
4 AN J T N_ HOLE
SIDEWALL SEE i g /\ ) 1 6" (TYP.)
NOTE 1 N / I3/ " MIN. 3yu
4" 0.0. PIPE L I C
" BOLTS ‘ e} O=——HOLE { .
Ya o 2..__| | | (TYP) 4" 0.0. PIPE
SEE DETAIL "C" SEE DETAIL "D" SEE DETAIL "C" e HOLE ' 12" ' Support Plate
i I i i ! 5"0.D. PIPE Bracket End View Top View SIDE VIEW
. g END VIEW
L/ Y m Cross Bar Support Assembly
s o T s\ e s s SIDE VIEW S
H SEE . SEE i S Detail "D
NOTE 1 NOTE 1 CULVERT FLOW 5 0. PIPE
LINE EARTH i 2I/2u
R /" PLATE
/ SEE \ X/ R b =X 5" 0.0. PIPE | I‘L{
/ ore | \ 18" CORRUGATED s L 8= Yo" x 5" o (l) 1 2y
METAL PIPE FILLED - — CONCRETE —
SEE DETAIL "D" WITH CONCRETE . = G CONCRETE FLOOR ANCHOR BOLTS TN
R o, = Q" OF CULVERT (SEE NOTE 2) 12" '\ |
. R 3 : N / I%S“
N : | ==} | REE | | i i | I L o O=—— HOLE
A _ga s 3 (TYP)
. SEE NOTE 1 . SEE NOTE 1 ! g e T l—— 12"——|
Installation Plan with Midspan Support ! 8 | Bottom Subbort on Culvert Floor Bottom Support Plate
Bottom Support on Earth
Computer File Information Sheet Revisions Colorado Department of Transportation . Standard Plan No
Issuance Date: 07/01/26 Date: Comments Traversable End Sectlons
Designer Initials: JBK M-603-12

and Safety Grates

Standard Sheet No. 3 of 3
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MEDALLION — & i Quantities for One Inlet
(SEE NOTE 10) | — ¥ — v v
A Steel Grate Quantities RS LA 6" T T Yo R  |CONCRETE[STEEL] No.
NO. LBS [WEIGHT R e e & - 1] ../ ’ (CU. YDS.) | (LBS.) | Req.
10'-0" PIECES DESCRIPTION | LENGTH PER FT.| (LBS.) 1 | L4 MIN—, T . GRATE 4/2 o 76" 1.0 76 g
s SYMMETRICAL ABOUT ¢ 4 | S4x7.7BEAM | 41" 7.90 | 106 L L STEP\,J:,W 48 j 3" x Vg FLAT o 1.1 s 0
f 15" % 14" 5" ‘ ‘ i i - -
T ‘ 2 3/3 X/f FLAT 26A3" 2.98 13 ‘: iR BOLTS! o 36" R Slot Detail 36 12 97 0
= PA'?‘E‘ILLEL 2 | 3"x V" FLAT | 26%" | 2.55 | 12 s N gy | f e 210t Uetal o 13 T2
store 4 3! TOTAL LBS. - 131 b IR WASHER-T™ || | 3 ! :
ROADWAY & i RECESS i " — /Y Vig" x 1" 46" 15 17 | 2
SHALL \ (F—ror GRATING—-{]i | '8 / 1" 7 SLOTTeD HoLE :
MATCH - B 3 MIN. - lo l 156" CLR: OFFSET i\ 5'-0" 1.6 123 2
MEDIAN CLEARANCE (L L L — " 3 5'-6" 1.7 138 | 2
[N " 5/n n AG“ :
SLOPE, piig R i 6 N 60| 1.9 | 143 ] 3
It 1 Plan } |/ 66| 20 [159] 3
_________ | [ | 49m | 7-0 2.1 164 3
_______ QRQS§ EIP_E_ - : I T : __2-- 3--_, 3" X |/4" 7"6" 22 180 4
S Gae 0T e LINET wAlL N S
12" MIN |1 ! _124:| \CENTER | ! | ! _g"—w\":‘_ Altel"nate SlOt 8-6 2.5 200 4
o laey . and Hold Down 90| 2.6 | 206 | 5
> B S R H Grate Installation Plate Detail 96| 28 [221] 5
_ | n . - A
Inlet with Ditch Paving Section View H I N T Detail General Notes 100 29 (23616
—_— b ,/ ‘ L ' 1. Inlet Ter C is not HS-20 rated and shall not be placed in paved roadways. This 11-6 3.3 252 6
o AT 402-1- V[:ﬁﬁ? inlet shall be used only outside paved roadways.
55| \8 S L VY PIPE INSIDE DIAMETER SHALL BE 30 IN.OR
< [ lag PRV 2. Concrete shall be Class B. Inlet may be cast-in-place or precast. LESS. CONCRETE AND STEEL QUANTITIES ARE
SLOPE TO FIT DIKE ; .L [Ty = e ) . FOR ONE ENTIRE INLET BEFORE DEDUCTION
EARTHWORK ASSOCIATED WITH DIKE HEIGHT OF DIKE 3" MIN. o= = %=402=¢= = =¢+* 6" 3. rl}emforcmg' bars shall be Grade 60, epoxy coated, and deformed #4, and shall FOR VOLUME OCCUPIED BY PIPE. WEIGHT OF
INCLUDED IN THE COST OF THE INLET CLEARANCE — — = = ave a minimum 2-inch clearance. Cut or bend around pipes as required. STEEL INCLUDES A RING FOR THE MAXIMUM
=10y -0 SLOPE !/2" PER FT.MAX. ! 48" 4. Concrete Slope and Ditch Paving shall be in accordance with CDOT Standard PIPE DIAMETER.
__________ ~ 10" e Elevation \S/\?1ec41f>ic\5\}(1m4 grcgi(;ng%&zR?igfwzciment for concrete slope paving shall be 6 x 6 - Bar List for H = 2 Ft.-6 In
_____ NORMAL MEDIAN DITCH GRADE Nk, hcrete In ' ' ‘ - and Bending Diagram
PE PN — 4" CONCRETE Concrete Inlet 5. Structural steel for grates and grate installation hardware shall be galvanized, g 8
CONNECT\NG Pl / \ SLDPE AND DITCH i - and shall be in accordance with CDOT Standard Specifiction Subsection 712.06.
LENGTH oF N DETAIL AR , PAVING (REINFORCED) . MARK | . NO: HEIGHT| LENGTH
HowN_ON PLA - - (REQUIRES 1.3 CU. YD.) Vo 1w 6. The standard inlet grates shall be used on all Type C inlets unless close mesh REQD.
E 20" —=] — 410" —] 32" x |/4 FLAT inlet grates are specified on the plans. 2011 2 724 80
7. Close mesh grates are recommended where foot traffic or bicycle routes are in 401 6 z-7 8-8'
THIS SLOPE SHALL BE SHOWN ON THE PLANS SEAL close proximity to grate. This grate is not ADA compliant or bicycle friendly and 402 4 "U" 15'-4"
CONNECTING PIPE BOTH SIDES shall not be placed directly in sidewalks, crosswalks or bike paths. _f
. . ’ !>‘l7_ 8. Steps shall be provided when inlet dimension "H" is equal to or greater than 3 -
Section B-B Section A-A LV_/,‘_1,/_! " ekt - 6 inches and shall conform to AASHTO M 199, £ NOL 401 U
n 1/ -
Inlet Connected Inlet on Grade Ke" 3" x Y FLAT 9. See Standard Plan M-604-11 for reinforcement around the pipe opening. — 6"—4_{
to a Cross Pipe (Flow from One Direction) Section D-D - i ch di o with g " m S
L - 10. Allinlets shall have a 4-inch diameter metal medallion with a "NO DUMPING U" INCREASE DIMENSION
D = DRAINS TO STREAM" message on it. The medallion shall have a fish symbol with a 6 IN. FOR EACH 6 IN. INCREASE
IN CASES OF SKEWED PIPE. THIS blue background. It shall be firmly attached to the top of the inlet with a OF "H" ABOVE 2 FT.-6 IN.
) 3 x Yy ‘ ‘ ‘ ‘ permanent fastener.
DIMENSION SHALL BE SHOWN /.TSKEW MEDIAN DITCH 2 X /a A | || I I 3" TYPICAL HEX. ROUND 6"
ON THE PLANS ANGLE CRADE FLAT P ! ! ! 11. See plans for size and location of pipe. OR TWISTED CROSS BARS [ ) MIN.
x| | "D AT 8 IN. CTRS. WELDED T0 10
) 4" " BEARING BARS -7 -H-
SLOPE " PER FT.max.  SLOPE 5" PER FT.MAX. FLAT |, ‘ | ey e Eﬁ; SR e 3-7 VI,
§ OF MEDIAN S — - i ! ! | (24 : NO. 402
— . ore A — -t =14 =
ROy et sope | o] { I 8 ADD ONE BAR FOR EACH FT.
AND DITCH PAVING 7N INCREASE OF "H" ABOVE
INET  (REINFORCED) o) $4 x 77—l ool ] TR O 2FL.-6 N
CONNECTING PIPE (REQUIRES i T {1 N ] 1 | A E RALLEL
1.3 CU. YD) pg g | Innl | TO CENTERLINE 4 x Y 402 BARS SHALL BE EQUALLY
Section A-A 13%" (+/5") —= - * B 3" x Yo" FLAT E o 15" x Vi
. . . B T T T R . SLOT DETAIL IN 372" x '/a" FLATS
Inlet Connected toa  * Concrete Slope and Ditch Paving will OPEN SLOT | 1 | BAREA) 7. E Ay (24" SAME AS IN STANDARD INLET GRATE
Skewed Cross Pipe be required when shown on the plans. (T0 FACILITATE | 8" ‘ f Y6
GALVANIZING CTRS. " Wy In
) | ae wm Yie . 3" x Vg FLAT
standard Inlet Grate Section E-E Close Mesh Inlet Grate
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TOTAL LBS. - 256

Quantities for One Inlet

6" 47" 80" General Notes
3 , ; | MEDALLION . —_— = . .
—3"—] 4 —= 6" 68" (SEE NOTE 9) . Inlet Ter D is not HS-20 rated and shall not be placed in paved roadways. This
S DN ‘ l-— 35" —-I ‘ 18Y," 4" 18Y," ﬂ— inlet shall be used only outside paved roadways.
S 3 N CN va iy ATRTT TS r e i
s L4 %" R. I A | d IR ! ! e K7 S 2. Concrete shall be Class B. Inlet may be cast-in-place or precast.
FAVAD " MIN. v . b K N
GRATE 2 3 x Yy FLAT 12" MI NEY Lgll?fTTES \X‘\ ]#24" éTTRS N L*< ]#24" éTTRS 3. See plans for size and location of pipe.
i TYP. . (TYP.) 4, Structural steel for grates and grate installation hardware shall be galvanized
J_‘I,u M EI;_DW LITNE ng‘b/\: (e, > d é and shall be in accordance with CDOT Standard Specification Subsection
wasrer <" |1\ 3 " x 1" AND]NPL[EPE RN i N ‘// 712.06.
— 1" SLOTTED HOLE K 16" MAX. N \ > 5. Standard inlet grates shall be used on all Type D inlets unless close mesh
196" CLR OFFSET T\ i J \¢ grates are specified on the plans.
e U 'R 3 R~ CONCRETE _ ,
5" x 8" o] X N : PIPE 0.D. 6. Close mesh grates are recommended where foot traffic or bicycle routes are
8 e I N Y X PR in close Frox1m1ty to grate. This grate is not ADA compliant or bicycle friendly
BOLT 15" B T ¢ N + I and shall not be placed directly in sidewalks, crosswalks or bike paths.
- o - o> e 6" WALLS AND FLOOR (TYP.) ] 3" MIN.
; N 7N NSRRI A~ —————— 34—~~~ ~ ,I/: :tz CLEARANCE 7. Steps shall be provided when inlet dimension "H" is equal to or greater than 3
, , 3 x Vo \1.\ AN A \,_.T\ N 1 ‘o feet-6 inches and shall conform with AASHTO M 199.
l 2" L " " 4 A
A INLET WALL Alternate Slot 14 14 12" CTRS. 8. Reinforcing bars shall be Grade 60, epoxy coated, and deformed #4, and shall
1o ] and Hold Down Transverse Cross Section Longitudinal Cross Section have a 2-inch minimum clearance. Cut or bend bars around pipe as required.
Plate Detail . 9. All inlets shall have a 4-inch diameter metal medallion with a "NO DUMPING
aate vetall Level Grate Installation DRAINS TO STREAM" message on it. The medallion shall have a fish symbol with
. . MEDALLION a blue background. It shall be firmly attached to the inlet's surface with a
Grate Installation Detail 47 . Ppermanent fastener.
SHOULDER | 4 ~ 80 o
35"
12" MIN. 80
r 1 " 1
| P47 R A VATl
77777777777 “\‘x\'\. . X < | 4/2 j |_
\:j ,,,,,,,,,, =fLaw all o0 . —
- mer - [ep s — |
— EARTHWORK ASSOCIATED ORATES 1" P B AT Wheurems g,
R WITH DIKE INCLUDED IN ] vy ik a7
THE COST OF THE INLET FLOW LINE 1¢ :
] L . OF INET 721 | CTRS.
Transverse View . Longitudinal View AND PIPE L/ 6" Max |
lee b‘ ¢ . ° o—L
D~ . - CONCRETE : -
3I/2u X I/4u | | | | 11 = Pe , -B\. PIPE D.D. M
rar (b2 ‘ — b 2 (SHOWING ANCHDR BOLT LAYOUT)
v AT | : ‘ g = — = g — e[S 6" WALLS AND FLOOR (TYP. - 3" MIN.
sl | ||O : T e ©" WALLS AND FLODR (TYP) < CLEARANCE
FLAT |, \ | | \ 3" x Yyt FLAT N } “SRTONTANTAN LANTY r \ v v
: : : : (ic']/?') 14" 14" 12" CTRS "H" CONCRETE | STEEL | CIRCULAR PIPE RANGE
H-—— -t -=r— SEIL - N . ' FT. | cu.vyps. | LBS. [TINSIDEDIA, IN. - D"
| | | | g BOTH 51053»7 Transverse Cross Section Longitudinal Cross Section 0 TS T T8
3, . .
! ! ! ! CENTERLINE OF F = % . . -
FAJRRCLAN [ N [ S ) S | GRATE PARALLEL Sl '_}/_'3.. « Vit FLAT Sloping Grate Installation 32 - 2 o
TO CENTERLINE 16 . .
\ \ [ [ . %" TYPICAL HEX. ROUND 4.5 2.0 179 18-36
IR OF ROADWAY Section D-D OR TWISTED CROSS BARS 50 oK) 187 18.42
‘ ‘ ‘ ] AT 8 IN. CTRS. WELDED TO OUTLET PIPE] MIN. 5'5 2'4 208 1842
13%e" (/") —= l— l 4" x 3" BEARING BARS INSIDE DIA. | "H" : - -
T T T e e SPACED AT 2%" CTRS. g Y FT.-"D" | FT. 6.0 2.6 215 18-42
OPEN SLOT —»H ‘ BEARING BAR 35" x Yo" FLAT T 3.0 6.5 2.8 236 18-42
(TO FACILITATE 8" f - . 7.0 2.9 243 18-42
GALVANIZING)  |TTRS. N 2.0 3.5 7.5 3.1 264 18-42
26%" (£/4") 2.5 4.0 8.0 33 271 18-42
Standard Inlet Grate 3 3.0 4.5 8.5 3.5 292 18-42
1+3 " n 35 50 90 36 299 18-42
Two Steel Grate per Inlet Quantities Yo 3" x Y FLAT =5 2 =5 o
Pll\égl.is DESCRIPTION | LENGTH PEIRBET V\(E‘IaGSH)T A WX Vet FLAT Section E-E 10.0 4.0 327 18-42
. . B E
- SLOT DETAIL IN 32" x 4" FLATS ¥ Concrete and steel quantities are for one entire inlet
8 S4 x 7.7 BEAM 40 7.70 206 " "
— — </E 474" (£'4")  SAME AS IN STANDARD INLET GRATE before deduction for volume occupied by pipe. Weight
4 3%a" x " FLAT 26% 2.98 26 of steel includes a ring for the maximum pipe diameter.
4 3" x V4" FLAT 26%" 2.55 24 Close Mesh Grate
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FOR LENGTH (L) 10 FT.OR MORE, PROVIDE
MAINTENANCE ACCESS AT BOTH ENDS WITH
AN ADDITIONAL MANHOLE RING AND COVER.
CUT REINFORCEMENT BAR ACCORDINGLY.

+ STATION POINT AT MIDPOINT
OF INLET ALONG FLOWLINE

FACE OF
CURB

*

MEET SHAPE OF NORMAL BARRIER
CURB AND GUTTER HERE.

6I-4" - 1 n
—] 8" |f——— L=5-0" ————— 11'-4 16'-4" —
B ) 5L —— = L=10"-0" —= L=15'-0" —= 8"
. — 409 :
R oy 409
A 403 |- 11 . NUR A
{ L —» 601 I B }
[ | ]
36" |
J— 5 RODS ENDS OF 8 [ BEAM
FACE OF | 8" 0.C. IN 15' | 3" CLR
CURB\ * INLET d-‘/_ .
N ] T S L\ — 3’; IR
30" _ 7%= 30 <~ 3", EACH END -
ONE 1'/4" DIA. ROD 2 DIRECTION :

~

INLET

General Notes:
See Sheet 2.

BARRIER
CURB FACE

*

— 5' TRANSITION

* WHEN A TYPE R
INLET IS USED WITH
MOUNTABLE CURB AND
GUTTER, 5 FT. TRANSITION
SHALL BE CONSTRUCTED.
TRANSITION SHALL BE PAID
FOR AS CURB AND GUTTER.

MOUNTABLE
CURB FACE

MOUNTABLE
CURB AND GUTTER

Transition Curb

A - FOR A I'-0" PAN SLOPE 2" PER FT.

o IN 5 INLET o N OF FLOW
PRI SR I - ‘ S SEE CHANNEL LAYQOUT ON SHEET 2. 2'-Q" 4'-4"
3 | INLET PAY LENGTH 3 8" — 5 85
TRANSITION < | TRANSITION . . . . 1/ Y
GUTTER B Plan View GUTTER 172 4" #.4 BAR 1 ’7 & / S0P 2810 CUTTER
| . /718" LONG 14" R 409, 8 0.C.
FLUSH WITH ‘ 77 g | ASLOPE =1"/FT. [ 1— 601
CUT OFF OR BEND BARS TO CLEAR MANHOLE e L=5-0" le—— L=10-0" fe——L=15-0" 3" CURB FACE / A / a4 o 2R
409 601 503 — 409 40 (TYPE 2-SEC.1IB) y- - I T ——T—F
{ L)1 vavoe |4 NN o X /o i ° — 2 ar RED. FOR A
g 403 L HW——h- - T i} :303 Ld—h i} & 403 : | /REO')D.SFDGR AL
- 3 D D D » \ / - \ / 7" > I/
| 1| e zar =L b 601 601 |1 601 601 |4 6" — 1 501 o
401 s [—) 3" CLR. //401 [—] L[ 1401 — L}~ 401 5'/2" 0.C. S 5/2" 0.C. - —
5 11" 0.C. ] | % -
L=5 Al J CLR_L ! ! H! : He5! 11/, PIPE SPACER B I
L=100R 15vHS T o U Te oc n — | AND 175" LOCK NUT - _ 16" MAX.
P | 9"oc. |[r1vp ' €. 9 3" CLR. 3" CLR. — |
— J-4 3 T I 1 ~— 407 I 8" s // g
I = ‘I = . : _r g waL (tvp)— [ —  f =P
4 407_// [ | 4o . 4 07 8" WING i
l 403 \;‘ 401 ol | -403 - l 9" 0.C. D
A N T EN _—1/4" DIA. x 24 v A 2 IN.DIAMETER TEMPORARY 402 w 4 —e0r
12" S PV K R 2" ALL gA%VhSEEEL ROD HOLE FOR DRAINAGE SHALL I [nroc 401 " oc. T 9o
~ ~ . . . . AROUND " -6" 0.C. BE PLACED AT SUBGRADE “—'|”.. 0c =
f 3" OLR. 405 J 406/ (TYP) 107 EMBEDMENT . ELEVATION OR A MINIMUM - air
0.c. 6" 0.C. 7, THREE INCHES BELOW :
"—gn ROAD BASE. THE HOLE s ===
68 3"x3"x¥" PLATE SHALL BE PLUGGED WITH [ ——J\.
i - CONCRETE BEFORE \
Section A-A Regular Inlet b c D Curb Face Assembly ACCEPTANCE OF THE A\ et
C -<—| | | e An | 4 Place entire assembly before pouring concrete. INLET.
601 L=10-0" | L2170 ] 502 | WAL AR
503 502 502 ~ 504 1 ) 2" ALL ARDUND
! | [+ Yaoo ™y 501 09 09 et :
gn 1. % b ¥ vy ] Y \\ oY F2 \ n n | =00 / 1
1 * F | ‘ \ A |
CONSTANT 09 413 403
| -gn " MIN. 0.5% SLOPE v
403 >0 3" OLR. | R J X ! A
CONSTANT | } 4
eoc | L o . ! 08 __ g \ L \_
™~ 401 y - 7 > |8 b ' ~— 3-4 406 405 3 CLR.
= |/ _j T 6" 0.C. 6" 0.C.
H>5 L 411 412 T / "
403 | M- 411 412 . B
11 vmeiee _\ “w | | | Section B-B
\ C D C D = End View
2 CLR Note: Manhole ring and cover, station point
- 405ﬂ\\ e ' and outflow pipe shall be located
N—r }' Section A-A Inlet b 3-411 at the same end of the inlet.
12" [~—1— 406 . 1" 0.C.
With Drop Box 7VH>5 Feet Sections C-C & D-D (Dotted bars are in Section D-D)
—
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BAR # ALL INLETS INLETS: H < 5 FT. INLETS: H > 5 FT. General Notes
MARK S(I)ZRE SPOA.C(I:NG TYPE L=5FT. L=10FT. L=15FT. L=10 FT. L=15FT. SEE NOTE 11 1. Concrete shall be Class B. Inlet may be cast-in-place or precast.
NO. REQD. [LENGTH||NO. REQ'D. |LENGTH|NO. REQ'D. [LENGTH || NO. REQD. [LENGTH|NO. REQD. [LENGTH 2. Concrete walls shall be formed on both sides and shall be 8 inches thick.
401 4 11 I 15 ¥ 21 B 26 B 11 B 11 > . .
202 ” 1 T 7 = 3 = 18 = 7 = 7 = 3. Inlet steps shall be in conformance with AASHTO M 199.
403 4 9 Il * 4-0" * 4-0" * 4-0" * 4-0" * 4-0" 4. Curb face assembly shall be galvanized after welding.
10" T 10" T 10" 5. Exposed concrete corners shall be chamfered % of an inch. Curb and gutter corners
405 4 6 \ 11 6-10 21 6-10 31 6-10 11 6-10 11 6-10 - C )
206 ) o Vil 7 810" 7 310 7 18-10° 7 810" 7 810" shall be finished to match the existing curb and gutter beyond the transition gutter.
407 4 9" Il * 5'-10" * 10'-10" * 15'-10" * 5'-10" * 5-10" 6. Reinforcing bars shall be deformed and shall have a 2-inch minimum clearance. All
408 4 12" 1] 3 6'-10" 3 11'-10" 3 16'-0" 3 11'-10" 3 16'-0" reinforcing bars shall be Grade 60 and epoxy coated.
:?3 : 181 - \}Iu 6 10 6 10-10 6 15-10 g 10-10 g 15 '*10 7. Dimensions and weights of typical manhole ring and cover are nominal.
411 4 11" Il 3 5-2 3 10-2° 77/ 8. Material for manhole rings and covers shall be gray or ductile cast iron in accordance
412 4 11" Il 3 2'-9 3 2'-9" wit tandard Specification Subsection .06.
——Il"L-— ith CDOT Standard Specification Subsection 712.06
413 4 L L i 10-10" ’ 15-10° 9. Since pipe entries into the inlet are variable, the dimensions shown are typical.
Actual dimensions and quantities for concrete and reinforcement shall be as required
501 5 514" % 11 34" 22 34" 33 34" 22 3-4" 33 34" Plan View in the work. Quantities include volumes occupied by pipes.
302 3 5:/2" Ll — — — 1 11, 5 17 11, 5 10. Structural steel shall be galvanized and shall be in accordance with CDOT Standard
503 5 5% I 5 3-6 16 3-6 27 3-6 6 3-6 6 3-6 Un I Specification Subsection 712.06.
504 5 5" | IX 5 8-4" 23%
11. All manhole covers shall be cast with a "NO DUMPING DRAINS TO STREAM" message
and a fish symbol. The surface of the manhole cover shall have a non-slip pattern.
601 6 21" \ 2 8-10" 2 8-10" 2 8-10" 2 8-10" 4 8-10" k \ / )
' W38.5 1 5-10" 1 10'-10" 1 15-10" 1 10'-10" 1 15-10" Elevation View
2BARS, TRODS| —— [|4BARS,3RODS| —— |8BARS, 5RODS| —— |[|4BARS, 3RODS| —— |8 BARS,5RODS| —— 23" 24" 23"
s 3 3 3 3 2 #4 BARS
" - m ) Manhole Cover (Typ.) o o
VARIABLE REFER TO TABLE TWO. V
B |NCLUDE #4, 18 IN. BARS (SEE CHANNEL LAYOUT). REGULAR INLETS DROP BOX INLETS FOR 5 FT.INLET
. npn le— 35"—sle— 35—»f ONE 1> IN.HOLE
Table One ~~ Bar List for Curb Inlets, Type "R 510 /2
29 24 24 24 29 4 #4 BARS
LENGTH NO. REQD. NO. REQD. L=5FT. L=10FT. L=15FT. 6" [ 212" (= = 16" 8
"H" REGULAR DROP BOX > S FOR 10 FT.INLET
401 402 410 CONC. | STEEL || CONC. | STEEL || CONC. | STEEL = = OR 10 INLE
403 | 407 | 403 | 407 ||cU. Y| LS. |[cU.YDS.| LBS. ||cu.YDs.| LBs. 35" b= 30" 30" b 35" 1HReE 11, IN. HOLES
30" | 2-8 | 1-8" 10 7 3.2 | 285 53 | 497 [| 7.4 | 706 10'-10"
SECTION AT HOLE (TYP.
3-6" | 3-2" [ 2-2" 10 7 3.4 305 5.7 528 7.9 747 Plan View (I¥P.)
4'-0" 3-8" 2'-8" 12 9 3.7 326 6.0 559 8.4 786 - 7, 22" 22" 22" 24" 22" 22" 22" 7"
46 | 42 | 37 12 9 3.9 | 334 || 6.4 | 571 || 8.8 | 803 - 300 - PYRe R TR Y 8 #4 BARS
5-0" [ 4-8" | 3-8" 14 11 41 [ 354 || 6.7 [ 602 9.3 | 844 25" \ 24 , . R i VATV T
5-6" | 5-2" | 4-2" | 3-5" 16 13 15 6 4.4 375 6.0 607 7.4 850 ——I 1" | ‘_—I I__ _—I I__’
6-0" | 5-8" | 4-8" [ 3-11"[| 16 13 16 6 4.6 | 382 6.2 | 616 7.6 | 860 ! ° ° ° ° ° FOR 15 FT. INLET
6.-6.. 6.-2.. 5.-2.. ¢.I-5 _ 18 15 18 8 4.8 402 6.4 637 7.8 880 _f 4n . 35,,__]__ 30,,__]__ 30,,__]__ 30,,__]__ 30,,__]__ 35'—e| FIVE 1, IN. HOLES
7-0 6-8 5-8" | 4-11 20 17 19 10 5.0 423 6.6 654 8.0 897 l 15'-10"
7-6" | 72" | 6-2" 5'-5" 20 17 20 10 5.3 430 6.9 664 8.3 907 .
80" | 78 | 68 | 511" || 22 | 19 | 22 | 12 || 5.5 | 451 || 7.1 | 684 || 8.5 | 927 Elevation View  WEIGHTS: COVER = 125 LBS. Channel Layout Details
8-6" | 8-2" | 7-2" | 6-5" 24 21 23 14 5.7 471 7.3 702 8.7 944 T + RING = 135 LBS. See Curb Face Assembly on Sheet 1.
9-0" | 88 | 78 | 641" || 24 | 21 | 24 | 14 || 6.0 | 479 || 7.6 | 711 || 9.0 | 954 Manhole Ring (Typ.) ~TOTAL = 260 LES.
9-6" | 9-2" | 8-2" | 7-5" 26 23 26 16 6.2 499 7.8 732 9.2 974
10-0" | 9-8" | 8-8" | 7-11" 28 25 27 18 6.4 520 8.0 749 9.4 992 TYPE 11 TYPE 11 TYPE IV TYPE V TYPE VI TYPE VII TYPE VIII TYPE X
10-6" | 10-2" | 9-2" [ 8-5" 28 25 28 18 6.7 527 8.3 759 9.7 | 1001 44" 12
11'-0" | 10-8" | 9-8" | 8-11" 30 27 30 20 6.9 547 8.5 779 9.9 | 1022 1 31 '__41.::‘ - y T T
1 /‘\ 601 II -1—
Notes: For L = 5 feet, L = 10 feet, and L = 15 feet. 29n 7> 10n R < 20" 406 340
Regular Inlets: Total quantities needed are outside the heavy black line. LENGTH T \7/ 1" 12 LAP VARIES|| 410 22" 504
Drop Box Inlets: Total quantities needed are inside the heavy black line. 21" 302 501 _f AN / L L _L l
Steel weights do not include structural steel channel. 1 — 42 —| VARIES —] e 44 ]
Table Two ~~ Bars and Quantities Variable with "H" Bar Bending Diagrams ~ (Dimensions are Out-to-Out of Bar)
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01

4|_3I/2u
e B
A
2I_OII ?
4I_OII
2I_OII
e B
Plan View
Type 13 Inlet for Gutter Type 2
) 4-_3I/2u .
| | [
B No |
1] ;Jf >
8" —» ," 35
A —F -
. . .Z 16" . ’
H S “d MAX. E '
- b N i . D
o .D .
[©] R .
3 1. .
< . PR 5 N
S 4 / \ I
K L 0/‘! .
. - ! AR
: 4 N W :
+ > 'S - RS : g o. -.:J.i -
8" T TR O O P
P L
I |
| 403 @ 8" 0.C. |

Section A-A
D Max. = 30-Inch for H > 4 feet.

ol

402

| ;
Bending Diagrams

All dimensions are Out-to-Out of bar.

¢ GUTTER TYPE 2

A When HMA material is to extend to
the edge of the grating frame,
concrete may be depressed.

CORNERS RELIEVED ¥g"
TO PREVENT ROCKING

€=

(TYP.)

Il
DUM :lzlzul'.'r_\ﬂ:--x;l.\lzmu

il

No. 13 Grate

I 22I/2u |
PP PP

3" ]_

™ "

General Notes
. Concrete shall be Class B. Inlet may be cast-in-place or precast.
. Cast-in-place concrete walls shall be formed on both sides.

3. Exposed concrete corners shall be chamfered % of an inch.
1K,
- 4. Reinforcing bars shall be deformed #4 and shall have a 2-inch
J minimum clearance. All reinforcing bars shall be Grade 60 and
]
]

epoxy coated.

5. Steps shall be provided when inlet dimension "H" is equal to or
greater than 3 feet-6 inches and shall conform to AASHTO M 199.

6. All grates and frames shall be gray or ductile cast iron in
accordance with CDOT Standard Specification Subsection 712.06.
Grates and frames shall be designed to withstand HS-20 loading.

7. Station point is at the center of the inlet.

. Grate shall have "DUMP NO WASTE DRAINS TO STREAM" message
cast on surface.

2" | C —
1 4 c

A 1" e 1" A
\ ’::‘V“"R/\

B

D Max. = 18-Inch for all "H"

403

SRR

D
L

48/g"
397%"

_ =

o] n
b

4" J

40"

Section E-E

Approximate Weight = 590 Lbs.

™ 4

)z I Pl
/Rl
, 40" C " RADIUS (TYP.) 4 4 17| REINFORCING|NO. OF|  MAXIMUM PIPE 1.D.
| | ! . wo |CONCRETEL sreg | 401 [pc oA [ sec. BB
Section C-C AR BARS A B
—_— CU. YDS. 6LB. |REQD[ IN. IN.
A=13" Section D-D 3-0" 1.3 72 4 18 18
= ]”/IGII - 3'-6" 1.5 76 4 24 18
. = 75 F e 4-0" 1.6 90 5 30 18
{ 4-6" 1.8 104 6 30 18
. 19V, I 5.0" 1.9 109 6 30 18
‘ g — - P - — " 5-6" 2.1 122 7 30 18
g s N E E 6-0" 2.2 136 8 30 18
z . . * 39%" * 6-6" 2.4 141 8 30 18
° a ) 7-0" 2.5 154 9 30 18
< I I s 7-6" 2.7 168 10 30 18
B S : 23" 8-0" 2.8 173 10 30 18
N LT | 1x 45° " o
A 7 ) 8-6 3.0 187 11 30 18
"0 e o
) l . T 9-0 3.1 200 12 30 18
- N o 9-6" 3.3 205 12 30 18
. b s F — 100" | 3.4 219 13 30 18
i b : No. 13 Grating & Frames ® Includes 1% for overrun. . ‘
102 © Note: Concrete quantities include volume occupied by pipe.
B 0.C. Quantities for One Inlet
Section B-B

1/g" — =
23" |
e
_*_ MARK REng )IzIMENSIONS v LENGTH
2"_ 4 401 4 36" 77 134"
1" ‘ 't 402 2 34" | * 260" 8-5%"
Ve . 23V " 403 5 214" *on7 721"
31 * Add 6 inches to this dimension for each 6-inch increase
' 8 ! of "H" over 3 feet-0 inches.
Section F-F Bar List For H = 3 Feet-0 Inch
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. 24" DIA. MANHOLE 2-501 IN TOP SLAB (TYP) — (31103 x 5-0" @ 3" ¢ PIPE General Notes
FINAL RING AND COVER ) ' 1. Since all pipe entries into the base are variable, the dimensions
GRADE _l 503 @ 12" — \ (ﬁ-\?\ 5-402 © 12 shown are typical. Actual dimensions and quantities for
SN, XN N l — T 1 : | 4-1101 ‘ | concrete and reinforcement shall be as required in the work.
w
CONCRETE = | : 9-401 ‘ ! 2. The precast flat top may be used on any manhole. The eccentric
OR GROUT ECCENTRIC CONE - =, SPACE EVENL \ \ | cone may be used when the manhole "H" height is at least 8
(TYP) (12" MIN.) 2 R (TYP) —\ : feet.
o T u \ b A\ I A
. L | ) FLEXIBLE _ 5 4-1102 x 2'-8" LONG ! \\7‘--—— 3-502 ol ‘ [ 3. The manhole ring frame shall be set in a bed of grout. The
16" MAX. t ) 48" MIN. JOINT SEAL g = 5= (PLACE DIAGONALLY i I 16" + W + 10./2 Ol e \ . frame shall be surrounded with a cement grout in unpaved area,
- SHALL CONFORM =[S e AROUND OPENING) n— OR TO WITHIN 3 OF - L or a concrete collar in paved area. See details on Sheets 2 and
(UNIFORM SPACING . | (R AASHTOM 198 2 ol ~lz Top Slab Pla CYLINDRICAL OPENING : -+ " o 3
BETWEEN STEPS) ™M (TYP) S8 o = Jop »>lab Flan ] .
| . e fe—g oo SLAB w $ ] \ . 4. Design of box base is based on straight runs of pipe or change in
H __""l e —\r 5-402 @ 12" L | P-. - direction of less than 45 degrees. Special design is required for
H PR 2 2-501 IN TOP SLAB (TYP.) = — 45 degrees or greater.
s ~ M
R ] i & T j"’ - =3 - 502 x 5'-0" > 503 @ 12" ! ‘ ! 5. Precast manholes and reinforcement shall conform to AASHTO M
L -} CLASS B CONCRETE & 503 YT T v = | | || 504 @ 12" (TvP) 199 (ASTM C 478).
vp) 14 ' slo o 12| : ‘ (PLACE TO WITHIN . holes shall be Class B Concret
; :_ = il P VAR S 341003 x 50 ‘ 3 OF CYLINDRICAL © ast-in-place manholes shall be Class B Concrete.
= $ H 2 ."' e 3 Plan OPENING) 7. Steps shall be required when the manhole depth exceeds 3 feet-
‘. g N : g;i%lE I i - -\,-_-.\ 41001 x 21" + 2W + L. — 6 inches and shall conform to AASHTO M 199.
e ' 1(1yP)) = § (TYP.) 1 ra SPACE @ 3" (OVER 8. All reinforcing steel shall be Grade 60 and epoxy coated.
- = . ’ l = ’ of CYLINDRICAL OPENING) Vertical steel shall be placed at centerline of wall. All bars shall
WH12" . = - : + =~ CLASS B hE 50[ & 502 have a 2-inch minimum clearance.
a s e 8 8 Ve o 9" n AR
r s g f CONCRETE _Lj KX 9. All pipe entries into the base of manhole shall be connected by
{ . ) ‘ il 503 open channelization adjusted for pipe size, shape, slope, and
28"+ 2w+ 1.D. 6" MIN. DEPTH GRANULAR . - —501@ 5" CC. 503 direction of flow. Details shown are typical for installations with
(VARIES 7'-2" TD 11'-10") BEDDING MATERIAL 9 L A SRS RS BT RN | | all inverts of same relative elevation. For excessive elevation
. . 9-401 r— = difference between inverts, special base/channel details will be
Section Manhole Box Base Section A ™ —L shown on the plans.
— 9-401 10. Flow channels and inverts shall be formed by shaping with Class
B Concrete or approved grout.
WT- I'D' n _qn
MARK SR TPE #IFT. BARS 34" 60" 66" 77 84" 96" FORMULAS 202 @ 5 CC. o 11. Stub-outs shall extend 2 feet minimum beyond outside wall
w1 ] 0665 NENE%SID‘ 18 18 8 18 18 401 surface of manhole and be satisfactorily plugged.
! ' IWE](;HT * 8{12 180:;82 ?u'% ?lél(z) }]3,503 }ié% BAR LENGTH = 52" + 2W + LD. 12. The slope of the manhole cover shall match the roadway profile
NO. REQ'D 5 5 5 5 5 5 402 and cross slope.
402 4 11 | 0.668 {LENCTH*‘ 5-5"| 6'-0"[ 6'-7"| 7'-2"| 8'-4" | 9'-6" |BAR LENGTH = 1.D.+ 2W
WEIGHT 81 2001 2204 299 | 278 1 517 . _ A When final grade is pavement surface, recess manhole ring and
501 5 1,043 {NED g%o D. 177 : 187 0 187 ; 57 ) }8 . 117 6 501 Section A-A cover % inch minimum to ¥z inch maximum.
I . L N H 1_gn Lall) 7n on _4qn -/ AR N TH = 4" + . ‘+ W -
WelGHT * | 1315 | 1418 | 152.2] 162.5] 183.2 | 2039 [BA7 LENCTH = 247+ 1D+ 2 (Steel in bottom of base)
ND. REQ'D. 22 23 5 6 29 32
502 | 5 | 1 | 1043 {LENCTH 20| Boo| 2ol o] 200 | 2o [R00eR aars reQD. - 3+ (244104204 ) CURVED
WEIGHT * 114.7 | 119.9 | 130.4] 135.6] 151.2 | 166.9 @5 ‘ CLASS B CONCRETE DEFLECTOR ‘
NO.REQD. |16 |16 |18 |18 |20 |24 [503 L3H.0420 D+2W ) | 70 BE USED FOR 02 REQUIRED
503 5 Il 1.043 LENGTH* 12'-107 13'-5"| 14'-0y 14'-7'] 15'-9" | 16'-11"|NUMBER BARS REQ'D. = et | CHANNELIZATION
WEIGHT 214.2| 223.9] 262.4 273.8] 328.5] 423.5|BAR LENGTH = 4'-9"+2(l6+W+[D/2) At _ N4
NO.REQD. [12 |14 |14 |16 [18 20 | 504 D4 A K
504 | 5 | 1 | 1043 {LENCTH g1 | g8 [ 9-37f gmi0| 1r-0v | 12-2+ | NumBER BARs REQD. - 2 (2WHD- ) 78 P\ SN
WEIGHT * 101.2 | 126.6 | 135.1| 164.1| 206.5 | 253.8 |BAR LENGTH = 32"+2w+lD." @ 12 ! WP e P s - SR 0
ND_REQD. | 4 © |4 [+ [+« [mon 4= —fF DII: . ‘ :
1101 11 I 5.313 LENCTH 72" 7'-9" | 8'-4"| 8'-11"| 10'-1" | 11'-3" |BAR LENGTH = 21" + 1.D. + 2W . ( —
WEIGHT * 152.3| 164.7| 177.1] 189.5| 214.3 | 239.1 B \ k
ND. REQ'D. 4 4 4 4 4 4 BENDING A
wo2 [ uw | 1 | 533 { enor | 28| 2-8"| 2-8| 2-8| 208" | 567 [Tvee T ) Dy MIN. . : D2 MIN.
WEIGHT * 56.7 | 56.7 | 56.7| 56.7 | 56.7 | 2'-8" STRAIGHT ‘ - | |
ND. REQ'D. 3 3 3 3 3 3 ~— 41
1103 11 1 5.313 {LENCTH 5-Q" 5-Q" 5-0" 5-0"| 5-0" 5-Q" TYPE 11 9
WEIGHT * 797 | 79.7 | 79.7| 797 | 79.7 | 79.7 _t]su+w+].[). /2
* REINFORCING STEEL TOTAL 965.6 |1,037.5]1,127.2|1,204.0{1,380.2 | 1,601.6
12" 12" Sharp Angle
CONCRETE - CUBIC YARDS - TOTAL 60 [ 66 [73]8o]os [mn |TPEM = | ”‘" Through Pipe Angled Laterals
NDTE: QUANTITIES ARE BASED ON SAME SIZE PIPE ENTRANCE TO AND EXIT FROM, = One Lateral
BASE AND A 4 FT.MANHOLE ENTRANCE INTO TOP SLAB OF BASE. - 1.0.+2w-38" ~| } _— . . . .
— Typical Channelization Details
Quantities for Concrete Manhole Box Base
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TOE POCKETS AT 16" 0.C. IF TOP

Section B-B

BASE MAY

BE

POURED SQUARE

AT CONTRACTOR'S

" 48" MIN.
FLEXIBLE 0OF BENCH 2> 18" ABOVE INVERT 9" MIN. CLASS B CONCRETE.
JOINT SEAL - P
SHALL CONFORM . MANHOLE RISER = .
TO AASHTO M 198 -'» 3" MIN. g | |}— REINFORCING CONFORMING TO ASTM C 47
(TYP.) B H o5 1] [
CLASS B KR ol = 1 [A
" o — RN 2|
CONCRETE BASE /7" SLOPE =g ™ !/, SLOPE
. o T2 |
.o #4 U@ 12" g T a1 -1 0 SEE TYP. TIE BAR
#4 @ 12"\' N ALL BASES > l\6A[N j . ] /_
: i | L ‘1 #4 @ 12", EACH WAY
3"1. ~ NI > I.
B o P ¥k ey g" . - 1ol 3" CLERR
T R o W e
—| MANHOLE RISER 0.0.+ 6 INCHES — YV ORRRORRRKRRDR,
6II
MIN

Section D-D

MANHOLE RING AND COVER
(RIM ELEVATION)

A FINAL GRADE =3

IN UNPAVED AREA USE CEMENT cmm%

GRADE RINGS OR
BRICK COURSES

24" \

34

\
SR\
'A-'-\b ST T
L /T \Y
-

TOTAL WEIGHT: APPROXIMATELY 400 LBS.

8'"MAX.
-
t°=’ =
T

R OPTION. PRECAST MANHOLE A SHALL BE GRAY OR DUCTILE CAST
o B SECTIONS E— Y .- IRON IN ACCORDANCE WITH
< ‘/_\:.'\: e B SUBSECTION 712.06.
-~ . b - °
% S NN\ - o Section A-A
BENCH |° B M —
. . anhole Ring and Cover
L/ | ’ 5 Flat Top Section Detail 2
‘ ‘ { MANHOLE RING AND COVER—
- A SEE SHEET 3 FOR CONCRETE
*D—\#‘; FINAL GRADE COLLAR DETAILS
g — L md A GRADE RINGS OR
——— -0 N R BRICK COURSES
o . PRECAST FLAT TOP—{," -, ", [ 24" -] T
Typical T 15 % J,ﬂ'}- Legend
d ._.I = .
Tie Bar 4' DIA. MANHOLE RISER SECTIONS —» * - % | vaRies
o SRECAST FLAT T0P N = o 120w H LG, SUITABLE SUBGRADE
Plan : 1 ] _g- GRANULAR BEDDING MATERIAL
FLEXIBLE JOINT e &
SEAL CONFORMING /[~ by 1 CONCRETE
TO AASHTO M 198 / | ="
If-— MANHOLE 1.o.——_/._| (TYP.) . 5'T0 8 DIA 2
N > o - L
- .h_..' 16" —..
o MAX. 4 Precast Manhole Bases Notes:
FLOW < FLow % I T £ Y - ) ) )
-— FLOW \ > VANOLE Nt VN 1. The base slab shall be poured monolithically with bottom riser section.
AR NS | STEPS . 2. Precast manhole bases shall fit the conditions and locations for which
P AR U INVERT ELEVATION = AN I . they are intended without any field modifications. Any manhole base
INVERT ELEVATION — LKL LZARALK R R P P » e I— which requires field cutting or modification in order to fit the locations
SHOWN N PROFILE NNV SHOWN IN PROFILE INVERT ELEVATION e A S —{~ INVERT ELEVATION 2] [ - intended will be rejected by the Project Engineer and removed and
SHOWN IN PROFILE / ;/ // - / ~ // SHOWN IN PROFILE ] FLow | cHANNEL F-_'A; replaced by the Contractor at no cost to the Department.
. NN AAARAXAX A L
M —— oV 3. Precast manhole bases shall be bedded on an approved granular bedding
Cast-in-Place Slab Base Section E-E R /“\ material as shown above.

Precast Slab Base

Manhole Riser Detail

A When final grade is pavement surface, recess manhole ring and cover %
inch minimum to % inch maximum.
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T-Base Manholes Notes

W N 1. The T-Base section shall be shop-fabricated for delivery to the construction site as a complete unit.

WHEN ADJUSTMENT HEIGHT 1S 3 IN. OR LESS,
METAL ADJUSTMENT RINGS COMPATIBLE
WITH THE EXISTING MANHOLE RING  F
AND COVER MAY BE USED IF

APPROVED BY THE ENGINEER. +

N 2. These details show only the conceptual and standard dimensional requirements for Type T-Base manholes.
‘v F The Contractor shall furnish detailed shop drawings for approval prior to fabrication. The details shown

. + herein apply only to 48-inch and greater diameter pipes.

|

1

3. Except for class of pipe, specifications for the manhole shall be the same as those required for the
; adjoining pipe.

oooooo@ooOoOOO0
oooooofpooooog/f/

L 4. The T-Base section shall maintain its internal shape and flow area. Grouting or filling shall be applied so
4 as to not disturb the normal flow or reduce the area.

oooooobfpooooooo
ooooooopoOOOOO0O0

CONCRETE COLLAR
OR FULL DEPTH
HMA PATCHING
SHALL BE IN

ACCORDANCE WITH
SECTIONS 403 OR 412

_ A When final grade is pavement surface, recess manhole ring and cover % inch minimum to %2 inch maximum.

HMA /4" MIN.- /5" MAX. c
PAVEVENT 14 JY. MANHOLE RING AND COVER A
_ _\ FINAL GRADE
\
= =
CEMEN o GRADE RINGS OR [ PECYTIN AR
MORTAR D24l \ e ,
BRICK COURSES ————_ 2 " e ‘ BRICK COURSES 2 N O PRECHST
2 MIN,, 4 MAX. OR & 1 ; :
PRECAST CONCRETE Lo SR ® MORTAR THICKNESS MAY ‘ 1 ECCENTRIC DPENING
GRADE RINGS OR W NN BE NONSYMMETRICAL TO \ & .
ADJUSTABLE METAL RINGS | . " *, 24n VO MATCH CROSS SLOPE OF (\@ : ]
Pl AR ROADWAY. | D :
oy . APRAR : | | 12" MIN. - 16" MAX. — | 48" g
.+ Section F-F v l ! ! - MIN. STANDARD. 4' DIA.
. | . :
Adjust Manhole 20 Inch or Less } \ ! . > MANHOLE RISER
v I ~ A—
v (CSLOPE L | | . -
I/ n ]
HMA r\——rg I/4u MIN.- I/Z“ MAX. C /4 RECESS L : ‘ : e
PAVEMENT - A | | | ; :
B a - ‘
B . . -. . . . | , | S H
i S bm': . -D ! ‘ :
CONCRETE COLLAR | | : ‘ | FLEXIBLE JOINT SEAL [ F]
OR FULL DEPTH HMA GREATER ! \ | CONFORMING 10
PATCHING | 24" | THAN ~ I MSHTO M 18 (TYP)) | ; JOINT DETAIL T0
\ ™ H
/. RESET ECCENTRIC CONE. | ' gglé\gpfgvm
BRICK COURSES e WORK WILL NDT BE MEASURED (A S
2 MIN., 4 MAX.OR PRECAST / ] AND PAID FOR SEPARATELY, BUT FABRICATION
CONCRETE GRADE RINGS . SHALL BE INCLUDED IN THE
WORK
o T T-BASE
SECTION -
PRECAST
RISER SECTION —=, ° L |
¥a : Circular Rigid Pipe Circular Rigid Pipe
X ..: ‘g..rﬁ (Longitudinal Section) (Transverse Section)
\", Y |- b‘
; s S : F-F b
- ection F-F o Manhole T-Base
Modify Manhole Greater than 20 Inch
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301@ 15 0.C. General Notes
B RECESS FOR . . o . . ) . .
| » GRATE FRAME 1. For the 32-inch and 36-inch inside inlet dimensions, the allowable pipe I.D. is 30 inches or less.
(GRATE NOT SHOWN For the 72-inch inside inlet dimension, the allowable pipe I.D. is "H" minus 18 inches, or less,
:>/\ FOR CLARITY) up to a maximum of 66 inches for "H" of 7-feet or more.
SII
’——- 4?2 STO 4/01 500 2. Al concrete shall be Class B.
— — — — 3. Inlet may be cast-in-place or precast.
4 ~—
500 05 m— Lt 4. Reinforcing bars shall be #4 unless shown otherwise.
A * 501 5(!0 * A 5.  All reinforcing bars shall be Grade 60 and epoxy coated. Reinforcing bars shall have a minimum
o 501 L g clearance of 2 inches.
402 ™ 402 & 31-gn 6. All edge distances not marked "Clear” are to the centerline of the bar.
®
,®' ]. ,I: g b 7. Cut or bend reinforcing bars around pipes as required.
—_— f———— <
+ 8. Steps shall be required when the inlet depth "H" is equal to or greater than 4 feet and shall
conform to AASHTO M 199.
6" ' . " e ——— i 9. The invert of the box shall be sloped to drain.
4(|)2 10. The Contractor shall stamp flow arrows into the top surface of the inlet box sidewalls to
L.. B indicate the direction of runoff. The stamped arrows shall be 6 inches long, 1-inch high, and

%-inch c_ieep. F_or in.lets in sump conditions, the stamped flow arrows shall indicate the
4-401 @ 13" O.C. predominate direction of runoff flow.

41-g" 11. A4-inch diameter stainless steel medallion with "NO DUMPING DRAINS TO STREAM" or similar
message shall be firmly attached to top of the inlet surface with a permanent fastener. The

Plan medallion will have a fish symbol and blue color background. Alternatively, this message may
—_— be cast with 1-inch height letters into the top of the inlet's concrete surface or surrounding
concrete apron. The no dumping message shall be eliminated for inlets located within the
shoulder of controlled access freeways when specified in the plans.
le—— 31" FRAME
e————— 36" FRAME ———— v
*k * 500 — 294" GRATE Legend
\ T B w Grate to be installed during construction of the box
S b T . 1&'— Ny with the vane grate bolted in place to the frame.
. 16" 501 ’4 ) X
4 — 1 500 —~ - — = sk To facilitate removal of the grate, place plywood
403 5 //\/\\ b Ay =N s 3 g 3In. x % In. x 31-% In. along edge of the grate
. ' ' : 6" (TYP.) as shown.
Q : // \\ - A 1. H
o L . .
= t o H 402—2 e ,®' Flow arrow stamp in direction of flow (Typ.). | FLOW ——®
® ! L ~ » 4
2 |- 401 al 401 n - 401
< o4 » [— 403 : T
» g - -
14 \\\ /( -1 6" (TYP.) o >\ / 11
\ 1 4 [N . 1
_° ° d s P—a—F i
- - = . - A . T 6" (TYP.
L o A N . k’ . P T - ( )
HOOP REBAR 401
401 403 2-503 AROUND HOOP REBAR 32
PIPE ENTRIES 2-503 4-403 @ 12" 0.C.
AROUND PIPE
Section A-A PENETRATIONS

Section B-B
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6-501 @ 13" 0.C.
RECESS FOR
GRATE FRAME
(GRATE NOT SHOWN 1/
|—>- B FOR CLARITY) ) 3U7a" FRAME v
6" 297" GRATE ——]
’-—— 402 5‘10 500 500 — #
|
403\\. Py Y o Py = e ‘I Py T h (
|- o - - - N
500 o e e T S — T = 1 e S0 J . 1
* 501 | * L 500\4#». T .
500 401 == L2
A . 501 . A S A—TH 7//\\ Lol 6 (rve)
402 402 J N H
L @ 3I-8" 402 e - .| N
3 ’ E
L o . .
<z —’] [ z I 0T 401
1 INNERP4
" ‘ R G s A A o L h
6 1 L] O L L p ]| >\ / .
! — : —— 6" (TYP.)
402 L P SIS ) v .
401 B 401 =
7-401@ 13" 0.C. HOOP REBAR 32
2-503
7'-0" AROUND PIPE —4-403 @ 12" 0.C. —=
PENETRATIONS
Plan Section B-B
Legend
%k 72" FRAME 3 =egenc
\{ S/ W Grate to be installed during construction of the box
S . with the vane grate bolted in place to the frame.
: [ sk To facilitate removal of the grate, place plywood
= : 3 In. x % In. x 31-3% In. along edge of the grate
f / ° as shown.
;: 403 // \\ ,®’ Flow arrow stamp in direction of flow (Typ.).
- H
- op
© . .
S 401— - H—403
< &
w
\ //( 6" (TYP)
D = / : = T N h
I
401 403
HOOP REBAR
2-503 AROUND
PIPE PENETRATIONS
Section A-A
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Notes

T T T 1. Concrete quantity includes volume occupied by pipes.

" n. -4 AR B

10 I l J I‘7 ‘I A 38" 1o g-lﬂvfl)lf TBD [SND]CATE _l_ 2. Reinforcing steel quantity assumes two 503 hoops for each 24-
I _L

PROPER PLACEMENT inch pipe and a 4-inch pipe wall. Adjust the length and
I 42" ! T L OPER PLACEMENT) quantities for 503 used with different pipe diameters and

" include in the cost of the inlet.
L —— ~ .
500 3. Bars numbered in 400-Series indicates #4 size bar.
INCREASE DIMENSION . INCREASE DIMENSION Bars numbered in 500-Series indicates #5 size bar.
501 I———I "A" 1 IN. FOR 27 "8" 1IN. FOR
12" EACH 1IN. EACH TIN. 4. Al reinforcing bars shall be Grade 60 and epoxy coated.
INCREASE OF "H" ADD TWO BARS FOR INCREASE OF "H"
0.0-46" ABOVE 4 FT. EACH 6 IN. INCREASE ABOVE 4 FT. Quantities for One 36-Inch Inlet
OF "H" ABOVE 4 FT. uantities for One 36-Inch Inle
503 401 403 —
— - CONC. | STEEL
402 H OF STEPS | cy_yp.| Les.
36-Inch Inlet Box Bending Diagram REQUIRED
4-0" 1 1.3 | 180
|+— 57—+ [~— 64—+ MARK | NO- | HEIGHT | HEIGHT LENCTH 4-6" 2 1.5 | 186
REQD A B (EACH)
f—24n—+ - S - 500 2 57 5-0" 2 1.6 | 201
MARK REQ-D LENGTH 501 3 4"-2" 5-6" 2 1.7 207
| I 12" EACH) 503 1 105"
2" g4 405 9 3-0" S— . 6-0 3 1.8 222
— 401 4 310 10-8 .
406 1 14-8 —~ 6-6 3 1.9 | 227
405 207 " T 402 10 7-8 —
- 403 4 4-0" 11'-4" 7-0 3 2.1 243
T Bar List for Concrete Apron . 7-6" 4 2.2 | 248
ar List for Concrete Apro Bar List for H = 4 Feet-0 Inch 36-Inch Inlet —
406 407 (FOR INFORMATION ONLY) 8-0 4 2.3 | 263
) . 8-6" 4 2.4 | 269
Inlet Apron Bending Diagram for 36-Inch Inlet 90" 5 25 | 285
9-6" 5 2.7 | 289
T 10-0" 5 2.8 | 306
T . (2-402 BARS T 10-6" 6 29 | 310
A 38 12" SHOWN TO INDICATE 8 —
10" I l J 7"~ — PROPER PLACEMENT) 1 -0 6 3.0 | 326
T 116" 6 3.1 331

I " I
| iy | o T i MR L — e | 76" | Quantities for One 72-Inch Inlet

500 R — .
— 12" INCREASE DIMENSION 45 INCREASE DIMENSION NUMBER CONC. | STEEL
IIAII 1 [N. FOR "B" l [N. FUR H OF STEPS CU. YD' LBS
5_01 0.0.46" EACH 11N. ADD TWO BARS FOR EACH 1 IN. REQUIRED :
INCREASE OF "H" EI{_\CﬁHf /\]gb\I/gCEEﬁE %%@%Af FUTF H 4-0" 1 2.1 | 253
5_03 ABOVE 4 FT. . . 46" 2 2.3 260
401 402 403 e 5 24 | 23
72-Inch Inlet Box Bending Diagram 5-6" 2 2.6 | 289
6-0" 3 2.8 | 310
6-6" 3 3.0 | 318
|——93"—-|
|——105"——1 NO. HEIGHT | HEIGHT LENGTH —
—_/ MARK REQD A "B" (EACH) 7-0 3 3.2 | 339
500 4 8-2" 7-6" 4 3.3 | 346
240 NO. LENGTH —
|‘— —'| MARK REQD (EACH) 501 6 4‘-2 i 8-0" 4 35 | 369
| I‘z" 62" a4 405 | 13 30 03 4 105 8-6' 4 3.7 | 376
206 1 TG 401 7 3-10 10-8 —
—405 407 1 246" 402 10 10-8" 9'-0 5 3.9 397
e - 403 4 4-0" 14-4" 9-6" 5 4.1 | 405
406 Bar List for Concrete Apron Bar List for H = 4-Feet 0-Inch 72-Inch Inlet 100 > 42 | 426
407 (FOR INFORMATION ONLY) 10-6" 6 4.4 | 433
; ; 11-0" 4.6
Inlet Apron Bending Diagram for 72-Inch Inlet 0 6 455
11-6" 6 4.8 | 462
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%6"
P 19/411 | | 17/811
N\ ‘i 29%," { - | ,— " CORED HOLE Not
\ 2 otes
{ 1"
N\ 3|/4" ll/ " 2I/ " 2I/ " ‘ F .
> 31 (TYP.) 2 1o 6" — 2 2 . Free open area: 190 Sq. In./Grate.
\ ’7 s |‘_’| T A N ; oo e |
| . i ﬂ ) 2 0 L AN . Material: Cast Gray Iron ASTM A-48 Class 35B.
! o/ 3/ R t ' ' & f > %e"—f {lf 4 4 . Finish: No paint.
—~ | % 16" MIN : L—l'f'/ " MIN / E— - b
' 16 ’ 6 ’ 39 ¥ __I I__ Py )_/ ‘ . Weight: Grate 170 Lbs. Each; Frame 29 Lbs. Each.
1" 30° ® ! ) Va" R (TYP. ~——t1%" N
(] 1%¢" MIN. A Wy | 2" . All reinforcing bars shall be epoxy coated.
Detail A Section A-A Section B-B Detail B
Bolt Slot at Corner (Typ.) -
8" 43 REBAR
Yo" x 2" ANCHOR ROD (TYP.)
STAINLESS STEEL —
HEX HEAD CAP
SCREWS (TYP.) c
D I/ n
< o | A ~r — /" CLEAR (TYP.)
OB |
] H | ] H |
A <= 3" D - i i
I‘_SH_’ ‘J_-‘ :! I I I ﬁ I I \H I I F :! I I I H I I H I !:
Sle====—0= 5 S s e | s 1 s < [
— Y — S i 3 Yyt x 2y
E=SiEiiEE| it - | /o | SEE DETAL B STAINLESS STEEL
S — o — — =i ,QE E=EisE ,! | VA | STAINLES:
T —— SEli=mt== =i £, 7 - AP SRS
i Z = t L ! g ﬁ&. 5 / \
f H H z b b i e T : ‘
:! I I H I I I H I I I F I I H I I I H I ‘ ' ‘ ‘ _#3 REBAR ANCHUR
NN : | 267 | | T > J ROD - 8" LONG
=| H - H H H
{ } e E F R N S | B ; " ”
=== iui!!i ! j = : : ‘ ‘l
° HeriEEEE= ® e Section C-C Section D-D
iHiHuiH L @ C ~— 0
\ %EEFEI; =——17%" GRATE (TYP.) ——=jl=— /4" CLEAR (TYP)
——I I—-]’/g" 36" FRAME (TYP.)
SEE DETAIL A
Grate Plan Multiple Grate with Frame Plan
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|~ RosowAY (TYP) ——]

\‘ AN
9'-0" .2 TYPE 7
] le——F-sHaPE
206 407 bl BARRIER
| / b -8 220 outsioe
e ! Y - FACE OF BOX
APRON \' P
(TYP) E 1 1.2 E
13-405 @ 16" T_ Pl T
EQUAL SPACING T
AROUND APRON 2EN
k - 3i-gn
D ’ \A‘
-1 |2 T~ STATION POINT AND
: GRATE ELEVATION (TYP.)
e b R
21-0" 2 i °
APRON A
(TYP.) P
| A
2I_0II .
—= APRON |=—  EXPANSION JOINT S
(TYP) SEE DETAIL (TYP.)
=
o
b

Concrete Apron for 72-Inch Inlet

PROJECTED

STATION POINT AND
GRATE ELEVATION (TYP.)

3

ok

6-_0-- sh .
406 407 . TYPE 7
\ [ .|~ of«———F-SHAPE
8 BARRIER
\ - oop |-
F e F
7-_811 ? bp & ?
(TYP.) -
9-405 @ 1'-6" R
EQUAL SPACING ®P|°
AROUND APRON e
L ' 3" CLEAR
Coop e l
i—9" (TYP.)
Y 12" (TYP.)
EXPANSION JOINT SN 3" CLEAR
SEE DETAIL (TYP.) ZE
s
Concrete Apron for 36-Inch Inlet
~ SILICONE Notes
SEALANT —_—
1. A2-foot concrete transition apron shall be constructed
- [——————} . .
s s T f 1 as shown and shall be keyed into the inlet.
RN s Ve Y 2. Concrete apron shall be the same thickness and type as
- e e 3 4 .
T 5 PREFORMED . the surrounding concrete.
. ; N ; = JOINT o 3. The cost of the concrete apron shall be included the

 MATERIAL

[

-

mpury

Expansion Joint (Typ.)

cost of the inlet.

* If the inlet is offset from the barrier, slope the apron
adjacent to the barrier to direct flow toward the grate.
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Inlet

CROSS SLOPE N TYPE 7
ROADWAY 407 - F-SHAPE PROJECTED
CROSS Stgpe | *%° LPRDJECTED L BARRIER CROSS SLOPE
: . FLOW LINE S *
. s — — R ROADWAY PROJECTED
ﬂ ' 1, - ° cross stope 407 406 FLOW LINE
. .\405 ’ . \\- . o
EXPANSION JOINT (TYP.) O . A EXPANSION JOINT (TYP.) . A ] ENALNEN|
(SEE DETALL) 20" |- SEE DETAIL ﬂ '
APRDN . 405_ ]II .
TRANSITION| " . . - .
(Tve) |, 4 ]VNALNEET CB%‘;TE EXPANSION JOINT (TYP.) S VANE GRATE
SeE NOTE 1> - > SEE DETAIL v T INLET 80X
21-0" .
7-Qn I APRON
TRANSITION
. ) (TYP)

Section E-E SEE NOTE 1{ 40" i

Section F-F
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EROSION CONTROL PAD
L FASTENING 51D OveRLAP [0 _ SLOPES DOWN_ General Notes

n ﬁv . . . .
P DELINEATOR POST GROUND LINE 12 RO RO COMPACTED 1. The location and grade of subsurface drains and outlet pipes will

MIN. S 12" MIN. be as shown on the plans or as directed by the Project Engineer.

;}\//\\\\\_ - R EMBANKMENT MATERIAL
MNAN N NN J
” D%TIIISET 12 MIN. AN J \_}_ COMPACTED PLASTIC DRAINAGE CORE PINNED 2. Outlets for the edge drains are to be spaced at maximum 600-
SRNRANANS EMBANKMENT TO SIDE OF TRENCH foot intervals or as shown on the plans. Geocomposite outlet
B fa) g o g Og MATERIAL GEOTEXTILE (DRAINAGE) connections shall conform to manufacturer's recommendations.
GALVANIZED 12 GAGE FILTER MATERIAL °520%0 — (BOTH SIDES OF CORE) in pi i
—— MINIMUM. WIRE MESH (CLASS A) b2 660k 3. Where the underdrain pipe outlets onto a slope or ditch, the
| 2 | y" x |/2.’. OPENINGS ! g/ 059595 //< 4 outlet pipe end shall be marked with a delineator post, and have
: ' OVER PIPE END ALo 505951 PERFORATED UNDERDRAIN an animal guard and an erosion control pad.
Pl 90920%0|[ 4'MIN, (TYP) — PIPE WRAPPED WITH
Flan 808080 GEOTEXTILE (DRAINAGE) 4. The geocomposite shall be secured to the wall or to the trench
GEQTEXTILE (DRAINAGE) )EO 05050 (CLASS 3) side to prevent movement during backfilling.
(cLass 3) ————fP0%0%09 ) . . .
ANIMAL ogogog 1 y 5. Drain holes in retaining wall shall be spaced at 10-foot intervals
GUARD 0505048 __| & |__ or as shown on the plans.
__ MIN. 6. Structure excavation and backfill limits for retaining walls are
2 > " .

/; X 2.. 833%;&?;%@%’1’5’? OR 18" MIN . shown on Standard Plan M-206-1. All extra excavation and
"\L/§/:/ NSO CLASS B CONCRETE CAtST-[N-PL ACE - Geocompoglte backfill work necessary to complete retaining wall, aggregate,
1'-6" 6" I—— OR ANY OTHER APPROVED TREATMENTS Underdrain and geocomposite drains is included in the drain work.

French Drain . . e
Profile -_— 7. Filter material shall be tamped with a light vibratory tamper
_— prior to overlapping the geotextile fabric.
: EDGE OF
E Odu_tl:_let E‘Pe t EDGE OF SHOULDER 4-‘ ROADSIDE GRADING 8. The edge drain trench shall be constructed after placement of
n reatmen SHOULDER 6" e the aggregate base and subbase.
ROADSIDE GRADING 7"
N SHOULDER PAVEMENT MIN.
SHOULDER PAVEMENT [T TN (HMA OR PCCP) i
D . -
(HMA OR PCCP) Sk DVERLAP COMPACTED
Y 6Y 6% FILTER MATERIAL | EMBANKMENT MATERIAL
AGGREGATE BASE 05959 L (CLASS A) AGGREGATE BASE o
OR SUBGRADE 00950 OR SUBGRADE
50690609 GEOTEXTILE 12" PLASTIC DRAINAGE CORE DITCH FLOW LINE
. 0 0000 g =" (ORAINAGE) (CLASS 3)
30 0 o050, (OVERLAPPED ON TOP) |_— GEDTEXTILE (DRAINAGE) (CLASS 3)
O 50Cal . . (BOTH SIDES OF CORE)
Doqg N 4" PERFORATED PIPE
I!? O O 4 A
fw_[ 4" MAX. MIN.
Pipe Edge Drain ] /g&@( Geocomposite Edge Drain
WALL—] . . I
e 5 QVERLAP DRAIN PIPE
MAX. GROUND LINE 12 s
| M MIN. O Underdrain Pipe
AN A
GEDTEXTILE (DRAINAGE) = o NN cavpacTe
(CLASS 2) 12" MIN. VNN EMBANKMENT Flowline of pipe shall follow established grade
(BOTH SIDES OF CORE) GEDOTEXTILE (DRAINAGE) (CLASS 2) -—m- —— MATERIAL and not natural slope of ground line.
| SHALL BE ON EMBANKMENT SIDE OR 5059590 ke
ON BOTH SIDES OF CORE FILTER MATERIA—15959 %o \\f A The slope of perforated underdrain pipes and
(CLASS A) Sp g o g o g o non-perforated underdrain pipes shall be
> — [ ——PLASTIC DRAINAGE CORE A——PLASTIC DRAINAGE CORE MPo© 65 uniform.
6" CL. 6" PERFORATED P 50,050 3'MIN., (TYP.)
4" MIN. PERFORATED UNDERDRAIN ]_ — UNDERDRAIN PIPE OR P,0,050
PIPE WRAPPED WITH ~ THE SIZE SPECIFIED |P 50 50950
) " N THE PLAN P 0,040
FINAL GEDTEXTILE (DRAINAGE) FINAL 2 3" DIA. DRAIN HOLES ON THE PLANS ~{P 099209
SURFACE (CLASS 2) SURFACE m oo|| |
[+ | GEOTEXTILE (DRAINAGE) —4b 5 05600 A
) (CLASS 3) DO 0 O :
Geocomposite Geocomposite 18" MIN. T
Drain with Pipe Drain without Pipe . .
Pipe Underdrain
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(SEE NOTE 4)
i,lll_

3'MIN.

3["
(SEE

2'MIN.

(SEE NOTE 5)

NOTE 8
ON
SHEET 2)

NORMAL EDGE OF
PAVED SHOULDER

EARTH SHOULDER
OR 2" MIN. HMA
(SEE NOTE 3)

6'POST

T

Normal Roadside Installation
When Fill Requires Guardrail

1"

:I)lll
(SEE NOTE 8
ON SHEET 2)

(SEE NOTE 2)

(SEE NOTE 3)

(SEE NOTE 6)

RAIL FACE TO BE
AT OR IN FRONT

OF CURB FACE Tj

31"

Option A

N —

Urban Roadside Installation With Curb And Gutter

(NOTE 6)

ALTERNATIVE
WwoaD CURB

~—— OBSTRUCTION

BREAKPOINT

VARIABLE
SLOPE

Roadside Installation
With Erosion Control Curb

TOLERANCE FOR TOP —

OF Gl;llARDRAIL BEAM 7' PDST IDENTIFICATION
IS 1" (TYP.) (SEE NOTE 11 ON SHEET 2)
3]" 7
NOT N
O SHEET 2 SREAPONT
(SEE NOTE 2) P

\_
NORMAL EDGE OF
PAVED SHOULDER
\

2" MIN. HMA
(SEE NOTE 3)

A
/\
7'POST f

Restrictive Roadside Installation
With 7-Foot Guardrail Posts

(SEE NOTE 5)

3'MIN.

~——0BSTRUCTION

<~— 2'MIN.

TYPE 6 CURB

VARIABLE
SLOPE

Option B (Preferred)

8' MIN. |

IF RAIL FACE IS NOT
AT OR IN FRONT
OF CURB FACE

|
T

l

L

(SEE NOTE 2)

o

VARIABLE
SLOPE

POINT OF SLOPE
SELECTION (POSS)

NORMAL FILL SLOPE

NORMAL CATCHPOINT

Embankment With Guardrail

LOCATION SPACING
ALL LOCATIONS EXCEPT N
BRIDGE RAIL LOCATIONS 6'-3
BRIDGE OR STRUCTURE APPROACH SEEHS&“EIETS

(Note: The catchpoint remains the same as that for
"normal” fill slope. For the wider "Z" distances, the
variable slope may "catch" at the POSS.)

Normal Center-to-Center Post Spacing

1.5:1 MAX. SLOPE
/ AT POST

General Notes (Continued on Sheet 2)
1. All guardrails shown are MASH 2016 TL-3 compliant.
2. Rate of slope depends on guardrail location:

A. For guardrail face 2 feet or less from the normal edge of paved shoulder, continue the rate of
slope of the normal paved shoulder to the breakpoint.

B. For guardrail face more than 2 feet from the normal edge of the paved shoulder, the slope
shall be 10:1 or flatter.

3. When specified on the plans, extend a 2-inch minimum thickness paved surface to 1 foot behind
the guardrail posts or to the erosion control curb as shown on plans. Asphalt cutting and patching
or other approved method shall be used to minimize damage to all paved surfaces under guardrail
installations. All repairs to the paved area will not be measured and paid for separately, but shall
be included in the cost of the work. A minimum 3 inch thick fiber reinforced concrete pavement
may also be used for paving beneath the guardrail. Install the post in a 1/2-inch oversized formed
hole for guardrail runs and terminals as directed. Payment for this paved surface will be made
under a pavement or concrete pay item with quantities shown on the Plans.

4. The minimum guardrail offset from paved shoulder edge shall be:

0 feet for shoulders 8 feet or wider
2 feet for shoulders 6 feet or less

The guardrail offset from paved inside shoulder edge of a divided highway shall be:

0 feet minimum for shoulders 6 feet or wider
2 feet desirable for 4 foot shoulders

The above 2 foot guardrail to shoulder offset is desirable but not required for:

A. An existing highway with a design speed less than 50 mph, the minimum offset is 4
feet from the traveled way.
B. A one-way one-lane ramp, and where one or more of the following are true:

(1) The non-offset guardrail begins at least 100 feet beyond ramp nose.

(2) The non-offset guardrail is not located on the ramp exit or entrance curve connection
to the major highway.

(3) The ramp shoulders are 4 feet or wider.

Use of greater than minimum offset dimensions is encouraged to meet the desirable goal of
placing the guardrail as far as possible from the traveled way, even for short distances, while
providing a smooth change in guardrail alignment.

5. If two feet cannot be provided between the back of the guardrail post and the breakpoint, use 7
foot guardrail posts. Refer to the "Restrictive Roadside Installation” detail.

6. When specified on the plans, install 4-inch high Type 6 Curb with its face at or behind the rail face.
As an alternative when specified on the plans, install a 2-inch x 6-inch treated (AASHTO M 133)
wood curb. Fasten with a 4 inch lag bolt and washer at each wood post, or with a 1/4-inch diamter
bolt with washer and nut at each steel post. If the 2-inch x 6-inch wood curb is specified, it will be
included in the cost of the guardrail. If approved by the Project Engineer, a 2-inch x 4-inch treated
wood curb may be substituted for the 2-inch x 6-inch curb and set on top of pavement surface and
attached as described above. No splicing shall be allowed in wood curbs. Adjacent boards shall be
butted together and bolted at a post location. Joints shall be located at the posts.

(SQUARE OR ROUND)
A STEEL

BB
A

§  LEAVE-DUT EWBEDMENT AREA
i c5— PAVEMENT

L J1 s ov GROUT (2 SACK, OR WOOD POST 4
120 PSI @ 28-DAY) T o on
7" MIN. OR BACKFILL < 6" |, 3u|  [MIN)}& e, év-agég [
ool o MIN. Po0_So0 & UARDRAIL
VAR ag o QQD °0
IES ; s 285 °85 %53
NN
ASPHALT \///q <//\ S I'- 3" MIN. -
OR CONCRETE - PAVEMENT
PAVEMENT —~ Section A-A

Leave-out Area For Guardrail Posts Located In Pavement

Note: Leave-out areas shall be provided for all guardrail posts located in pavement to allow
the posts to rotate in their embedment such that vehicle impact loads are distributed
through the post into the embedment material prior to the posts breaking prematurely.
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23I/4u

20"
TWO 16d GALV.
L—" NAILS (TYPICAL)
%

f

|
3" 4‘

14"

1{ BLOCK
%" DIA. x 22" BOLT / 3" HEX NUT
IN ¥," HOLE AND WASHER

~— WOOD POST

R

(PDBO1 and PDEO1)
%" DIA. x 22" BUTTON HEAD BOLT

Wood Post and Block

(Nominal dimensions are shown for the posts and blocks)

21"
:I)l 4-- ]7%
14"
——= NOTCHED
BLOCK
%" DIA. x 14" BOLT
IN ¥" HOLE W6 x 9 POST

.

%" HEX NUT _|
AND WASHER

~_

7.
8.
9.
10.
11.
3%" HEX NUT
AND WASHER
12.
[~———SEE NOTE 14
— ¥," DIA. HOLE
13.
<~— 6'WO0D POST
14.
15.
)\ QN
6" 4II
N~ 16.
. 17.
7II 4
SEE NOTE 14
136" DIA. HOLE
™~
\7/8'

¥," DIA. HOLE IN BLOCK \L"

Steel Post and Notched Block

(Nominal dimensions are shown for the posts and blocks)

/\/\J\

(PWEO1)

General Notes (Continued from Sheet 1)

See Sheets 7 and 9 for curb treatments at guardrail terminals.

If this dimension will be less than 28 inches, reset guardrail
height to 28 inches or above.

All W-Beam splices, and splices of terminal connectors to W-
Beam shall be lapped in the direction of traffic, unless
otherwise noted in the plans or by the Manufacturer.

Material type and shape of posts and blocks shall be the same
throughout the project except when specific posts and blocks
are specified, i.e. at end anchorages and box culverts.

When specified in the Contract, 7-foot posts shall be installed
instead of the standard 6-foot posts. The 7-foot posts shall be
marked with the Number 7 to ensure permanent
indentification. Steel posts shall be stamped prior to
galvanizing. The number 7 shall be a minimum 2-inches tall
and located as shown on the elevation view on Sheet 1.

The standard 3-inch x 1-3/4-inch x 3/16-inch rectangular
washer used under post bolt heads in the past may remain in
existing installations but shall not be used in new
construction, repairs, or resetting of rail, except when
specifically identified on the Standard Plan.

Standard galvanized round steel washers shall be used under
all nuts in contact with wood posts.

An additional hole shall be provided in the posts to facilitate
future raising of the rail elements and blocks for overlays.
Posts provided may also have additional holes (up to 4 per
flange) for median guardrail application.

Retroreflector tabs shall be installed at 25-foot Intervals (See
Sheets 6 and 8 for exceptions). Reflector tabs will not be paid
for separately, but shall be included in the work. The tabs
shall be installed on s?lice bolts, not on post bolts, and shall
be mounted so the bolt slot faces away from traffic, and the
reflector surface faces the approaching traffic for one-way
roads. For two-way roads, both sides of the tabs shall be
reflective, so that delineation is provided for both directions
of travel. The reflective sheeting color shall match the color
of the adjacent traveled way edge line. See the Reflector Tab
detail onSheet 3.

At the time of installation, wood posts or blocks with
seasonini checks greater than 1/4 inch shall not be used when
the check extends the full length of the piece.

Wood blocks shall be cut from the same cross-section, species,
and grade, and shall receive the same preservative treatment
as the posts when wood posts are used.

:’)8'/2"
3I/4u | 32" | e 3'/4"
£ %" HEX NUT
AND WASHER
I R 14II
I Y T BLOCKS
3["
~_ %" DIA. x 33" BOLT
IN ¥" HOLE
~—— 6'W00D POST
R RURLRURLRLLIR
Timber

18

19.

20.

21.

22.

23.

24,

25.

3y

"

. References such as "PDB01", "PDE01", and "PWEQ1" in this Standard
Plan specify hardware details from "A guide to Standardized
Highway Barrier Hardware" prepared by the AASHTO-AGC-ARTBA
Joint Cooperative Committee.

Rail blocks manufactured from synthetic material will be accepted
as alternatives to wood blocks for use with steel posts provided
that the blocks have received FHWA approval.

Wood posts shall be made of timber with an extreme fiber stress in
bending of 1200 PSI stress grading and post dimensions shall
conform with the rules of the West Coast Inspection Bureau, or the
Southern Pine Bureau, or the Western Wood Products Association.
Timber for posts shall be either rough sawn (unplaned) or 545
(Surfaced Four Sides) with nominal dimensions indicated. Only one
type of surface finish shall be used for posts and blocks in any one
continuous length of guardrail.

Glulam posts and blocks will be accepted as alternatives provided
that the supplied materials have received FHWA approval and are
certified as 1dentical to the specimens used for testing and
approval.

Pressure treatment of posts and blocks shall conform to AASHTO M
133 except that blocks need not be incised. Preservation assa){_
retention reﬁorts shall be submitted to the Project Engineer. The
Contractor shall certify that the species and grade meet the
requirements of the contract.

W-Beam and Thrie-Beam guardrail posts shall be manufactured
using AASHTO M 270 (ASTM A 709) grade 36 steel unless corrosion
resistant steel is required, in which case the post shall be
manufactured from AASHTO M 270 (ASTM A 709) grade 50W steel.
The dimensions of the cross-section shall conform to a Wé x 9
section as defined in AASHTO M 160 (ASTM A 6). W6 x 8.5 steel
posts are an acceptable alternative to the W6 x 9.

After the section is cut and all holes are drilled or punched, the
component shall be zinc-coated conforming to AASHTO M 111
(ASTM A 123) unless corrosion-resistant steel is used. When
corrosion-resistant steel is used, the ci)ortion of the post to be
embedded in soil shall be zinc-coated conforming to AASHTO M 111
(ASTM A 123) and the portion above the soil shall not be zinc-
coated, painted, or otherwise treated.

Field modification to rail elements is allowed per manufacturer's
recommendations, or with the approval of the Standards and
Specifications Unit. Posts shall not be modified. Components on
which the spelter coating has been damaged shall be either
regalvanized or recoated in conformance with AASHTO M 36, or
painted with one full brush coat of zinc rich paint conforming to
Military Specification DOD-P-21035A.

36" |

29I/2u

I_’ 3|/4u

3

14"
- NDTCHED
BLOCKS

%" DIA. x 31" BOLT

%" HEX NUT IN ¥" HOLE
AND WASHER
\_/ . 6'POST
W6 x 9

3 7
R

207 /%y/%yb/b\/
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27y SHEET _m TRAFFIC DIRECTION FOR
THE SPLICE LAP SHOWN .
&, THICKNESS pOST BOLT THR MATERIAL GALVANIZING CORROSION
= POST BOLT THRU 081 DOLT THRY PART SPEC SPEC RESISTANT
0" 1'7/32" GUARDRA". CENTER OF TlMBER : : SPEC.
POST AND CENTER OF TIMBER
POST AND BLOCK SPLICE BOLTS POST AND BLOCK _ POST AND
y.. « 25" POST BOLT SLOT BLOCK (TYPICAL) £ BLOCK W-BEAM RAIL & AASHTO M 180, | AASHTO M 180, | AASHTO M 180,
33/.. 4 2 (TYP.) TERMINAL SECTIONS CLASS A OR B TYPE 10R 2 TYPE 4
L. FOUR 2%," x 1%4" SLOTS, l /
6/4 / MUST MATCH 4 OUTER 7 S T |
RAIL SPL]CE SLOTS. w
i 12 GAUGE 156" [ c[f, C— ;], I,'/ BASE PLATE ASTM A 36 AASHTO M 111 NA
L (104" RADII 4 "’i — o] o —2
12/a P / NEUTRAL AXIS, .. f —— o row | NUTS, BOLTS &
J_‘, = LOCATES CTRS. h | . | STUDS FOR ASTM A 307
oF SPL[M : 2 3" : GENERAL USE
13/ .1 AASHTO M 232
‘ (RWEOI({) SLOTS. 3% | | HIGH SLRENGTH ASTM A 305 CLASS C
Terminal Section (Flared) \ \ BOLTS & NUTS
256" 6'-3" HIGH STRENGTH OR
\ \ STUDS & NUTS ASTM A 449
1;2 - = ‘ ! ASTM
" AU I T T ROUND STEEL
0 Vs o FINISHED L WASHERS ASTM F 436 B 695
3-- 8" 0 GAUGE
2 3:: 1 U Iy SHOULDER Iy CLASS 50
% (1340 (RWMO20) \ 1/ RECTANCULAR AASHTO M 180 TYPE 1
Yo x 2 W-Beam Rail Secti W-Beam Rail Spli e
3 . " x 2'" POST BOLT SLOT -Beam Rail Section -Beam Rail Splice
3% EIGHT 2" X 3" SLOTS, MUST OTHER FITTINGS ASTM A 36 AASHTO M 111
YA MATCH RAIL SPLICE SLOT LOCATIONS. 8y ) o ) ) )
_-I | | The tabulation of guardrail will specify the type of corrosion protection:
E254n i 30 i 0 4" —e— 4y —— Galvanized or corrosion - resistant steel.
I/ n F ] I (== = —
12/ 4. 7 -*— %—‘/GMCE E 2 D Steel posts shall have the same corrosion protection as specified for the metal
6Ys" T | 31| % beam rail. Ppr)ching, drilling, cutting, or welding of posts will not be permitted
FIVE 1" DIA 3%" FIVE 1" DIA HOLES (@) after galvanizing.
| Lz.. HOLES 7 EXTRA HOLES PERMITTED
Terminal Section (Connector) " x 1" SLOTTED HOLE
: | o | ™~
6%" 20" Bem—m————
7%:: 20
%" x 22"
:}S'U'i[')/i'[') é:DRNERS - POST BOLT SLOT (TYP.)
by 16
S~ ,/V SLOTTED HOLE A
) I O ) Y
y SPLICE ¥a" x 2'/p" POST BOLT SLOT (DPTIONAL) =§ \,j| 0.164" MIN.)
1 " )
2 BOLT TWELVE %" x 3" SLOTS. 1 [ /5"
SHALL MATCH RAIL SPLICE SLOT LOCATIONS. 4_‘ ol 1" x 1-1/5" SPLICE BOLT (FWR03)
- SLOT (TYP) Rectangular Washer
Thrie-Beam Thrie-Beam Detail (To be used only where specified.)
Terminal Section (Connector)
DIAMETER | 12" BLOCKS | THREAD
n I/ n - -
MOUNTING g 1" DIn. x Vig? DEEP RECESS, & TYPE | L = LENGTH | LENGTH INTENDED USE o G e | N0 B o wars
POSITION .I = (INCHES) | (INCHES) (INCHES)
fl b 156" 7 F 1%/6" P ;_ W/L ’\Q % 1 FULL (1 %) ALL RAIL SPLICES FBBOI 8 PER SPLICE*
R rT: .y ® ([ I ¥ ||V
Reflector Tab tHe" = Vea") 3 ie" UL AL ;_ T d A\ suTTonHEADl 22 MIN. 2/, SINGLE BLOCK & POST (TIMBER) FBBO4 1 PER POST
Note: Reflector tabs shall be manufactured - L —/ L < _.I OVAL VN7 SOUBLE BLOCK & POST (TIVEER
from 12 to 14 gauge steel and shall conform 5" DIA L— - - 1w, ul= 1" 33 : UBLE BL ( ) FBB0S I PER POST
. 8" DIA. 5w o 3 4 SHLDR
to the requirements of S Standard S-612-1. Y6 Yea 14 MIN. 2 FASTEN NOTCHED BLOCK TO STEEL POST FBBO3 1 PER BLOCK
Button Head Bolt
. Washer Hex Nut WASHERS NOT USED AT RAIL SPLICES
With Oval Shoulder e —_—
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Note

1. The MGS transition from a Type 3 guardrail shall be
completed outside the MGS End Anchorage limits.

GUARDRAIL TYPE 3 |  MGS L Mes
\ ‘ g
8" ‘ (TYP.)
\ ]2"
| g \ (TYP.) |
T I > > I ~— ~— ~— I > ) D‘ ~— ~— > I > > > > T
Plan View
GUARDRAIL TYPE 3 |  MGS s
‘ MGS TRANSITION :
‘ !
| 25'-0" |
‘ \
} 6"3" ' 6"3" ‘ 6"3" ! 3"['/2" 3-_1|/2u i
| | . . — — —
I — - — — - —
ol = =—= T — P ‘ : :v ‘ ‘
[ L MID
SPAN .
28" SPLICE 3l
GROUND LINE _l
AL AL LA LR AL LA
—‘r\/‘-‘r KK —r\/‘"r —‘r\/‘-‘r K —‘r\/‘-‘r —r\/‘"r AWM o
Elevation View
Transition from 28-Inch Guardrail To 31-Inch MGS
8II
g (TYP.)
]2"
| g (TYP.) |
T I > > ! ~— ~— ~— I > ) D‘ ~— ~— > I > > > > T
Alternate Plan View - Alignment Taper
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BACKSLOPE | /M B | TOP OF GUARDRAIL MAY SLOPE
L 1' MIN. COVER ) TOP RAIL HEIGHT PARALLELS SHOULDER EDGE SLOPE 1% STEEPER THAN SHOULDER EDGE SLOPE
—— " 100-FT. FLARE 50 FT.(MAY BE ADJUSTED TO FIT
[ . Tl 38, icror 31 | FIELD CONDITIONS) ~ 1
3 = - — I L N . - I
. | | O O - O O - O O O 0 O O O O D D D D O O - - = .7_?:1_ ] = —f
i— - g ™ m T I - SEE SHEET 2 FOR " " " " " " " L 0 0 0 0 0 0 0 0 0 5 = = —= - T‘ — —H; 1 gﬁﬂéuCHDR
L b b - - - RAIL SPLICE DETAIL T U A — IR ESSSSTESS S e e A | R | — 1 =
: | : | : | : | \‘ : | :\ :\ :\ :\ I I I I I I I I I H/R BH h T‘W%‘ I X
\ ; [ [ [ [ ly l I I I 0 0 I I I, 'RUB | h [ [ [ I I 0 I I [
J J J J g § “11 T T T [T O TR T T O A T O AR TR N
7 GROUND LINE AT GUARDRAIL "
See type 3B (rub rail) plan view for alignment. The 100-foot flare B MZAEX
length may be shortened if the slope is less than 8 feet wide. == Elevation View :
End Anchorage Type 3B 11/ 1 5 DIA. BOLTS
(Without roadside ditch at guardrail) 3
A
| i K W-BEAM
T 3-- 55/ n RUB RA]L
s s | o Tr & &
°s° ZEIGHT %" | ) ) T
s 2 DIAHOLES =7 1 20| = ? Section B-B BACKSLOPE
\STANDARD/. 7 ;|75:J/75:,L75: 75--‘* RPN 1‘—'_ Mount a W-Beam Rub Rail 1-%: inch below 3B
SPLICE st Rk the top rail when the top rail height INE ,? ANCHOR
HOLES L e -e 3n - exceeds 33 inches above the ground. ARE FROM NORMAL GUARDRAIL L e BLOCK
48" (W-BEAN) —— |-J 3"-‘ 18" IeS" 100 FT.ON 12/z:1 FL R 7
—~— 15" —~ 36" | 24 END RUB RAIL [?SETHIND 50 FT.RUB RAL P Yy 4 oo
_<J pOST, USE 2 ' _ 3
A Section A-A BOLTS IN RAIL HUMPS. 12/ FLARE LIN Bl 0R 41 1
———————————————————— 0 8!
P
A A 1 SLOPE 10:1 OR FLATTER T ‘—7TRANS[TIDN SLOPE SLOPE
Type 3B Anchor Block Detail N _
STANDARD SHOULDER EDGE
GUARDRAIL (NDRMAL GUARDRAIL LINE)
TYpE S Plan View
’ End of guardrail pay length
oIA RDD s End Anchorage Type 3B (Rub Rail)
™ V2
b H (With roadside ditch at guardrail)

« (@S
e
%5" x 12" x 3" PLATE

AT FRONT OF RAIL.

15" 1.0.

22I/2u x 6" x I/2u PLATE I/Zu CROWN 1— ll/z" [.D.
AT BACK OF RAIL n‘l' J—
=
BL/’ - l|/4"
—‘( E . DIA.
32" Y ROD )
g AN | = 30 % This dimension locates the first hole in the
& \} \ s "_"‘ N W-Beam and the Type 3D hardware. 1-foot-
. R 1" DIA. ROD P ~15 st 2-inch center-to-center from post bolt hole.
< I S e | —— )
" " ) \\\% f 36" 1 ! 30"
FIVE %" DIA. x 2 BDLTS\% N
WITH NUTS & WASHERS A Front End
. . End Anchorage Type 3D
Type 3D Hardware Details Type 3D Anchor Block Detail Departure Terminal
Note: All parts shall be galvanized
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Notes

1. The end anchorage (flared) shall be the MFLEAT terminal, as

Offset Notes manufactured by Road Systems Inc. (Telephone #: 432-263-
2435). One End Anchorage (Flared) shall include all posts, rail,
and all hardware items required for a complete unit. The End

. . - Anchorage (Flared) shall be installed conforming to the
2. The guardrail between post @ through is on a straight line flare. Manufacturer's recommendations. The Contractor shall
provide a copy of the Manufacturer's installation instructions
and parts list to the Project Engineer prior to installation of
the device.

1. Post offset dimensions are given to the center of the traffic face of posts.

3971
STRAIGHT FLAIR

4'-2-1 o
\T\ 4-2 \‘1<\ 41-n

2. Retroreflector tabs shall not be used on end anchorage posts.

3. Delineation shall be applied to the end piece and shall not be
\.T'\ 4 paid for separately, but shall be included in the work.
R 41-pn
\..’-\ \T“\ 6'-3n 4. Aesthetic treatment options may be available with prior
! approval of the Project Engineer. Contact the Manufacturer

3-Q" RAIL EXIT ON for approved aesthetic treatment options.
TRAFFIC SIDE F %
OF NEED \“ 5. All bolts, nuts, cable assemblies, cable anchors and bearing
T T T T T T T T T T T T T T T T T T e e e e \ plates shall be galvanized.
Plan MASH FLEAT TERMINAL END OF MGS GUARDRAIL 6. The lower sections of the Posts 1, 2, and 3 shall not protrude
TRAFFIC g PAY LENGTH more than 4 inches above the ground (measured along a 5-
foot chord). Site grading may be necessary to meet this
requirement.

7. The lower sections of the hinged posts should not be driven
with the upper post attached. If the post is placed in a drilled
hole, the backfill material must be satisfactorily compacted
to prevent settlement.

8. When competent rock is encountered, a 12-inch diameter

post hole, drilled 20 inches deep into the rock surface shall be
T T T T T T T AN used if approved by the Project Engineer for posts 1 and/or 2.
: : : : : : : : : : : : A Granular material shall be placed in the bottom of the hole,
I I I I I I

N
| |
SEE DETAIL B AFTER FINAL \ : gg\\l’fﬁSTBSEL;MDN \ : HINGE BOLT ON H approximately 2.5 inches deep to provide drainage. The first
| | ASSEMBLY,RECHECK | '\ ¢ipr oF posT | DOWNSTRE AM H and/or second post shall be field cut to length, placed in the
SOIL PLATE ON || CABLE TO MAKE X || SIDE OF POST - - - - - - hole and backfilled with suitable backfill. The soil plate may
DOWNSTREAM | 1 SURE IT IS TAUT i B o be trimmed if required.
SIDE OF POST | 1 AND NOT LOOSE [ !
I 1 (SEE NOTE 9). : ‘ : ‘ 9. The breakaway cable assembly shall be taut. A locking device
I ! ! (vice grips or channel lock pliers) should be used to prevent
I ! ! . the cable from twisting when tightening nuts.
1_1 . 5 Elevation "
WASHER
ATTACHED [
TO BOLT
| 3 A
T .
1"
. . . NI r==F
Detail A Detail B Section A-A NN T
>//>\\//>/ ) ! Section B-B
Impact Head Connetion Post #1 Connection Anchor Bracket " 1] ! T Post #2
Tost#2 End Anchorages (Flared)
MFLEAT Terminal
(MASH Certified)
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GUARDRAIL TYPE 3 PAY LENGTH

L4
|

END ANCHORAGE (FLARED) PAY LIMIT

A

39'-7" FLARE

REQUIRED EXTRA PAVEMENT

/\ _SEE NOTE 2
ON SHEET 1

B

AND/OR EARTHWORK

MIN., 2' DESIRED
SEE SHEET 1, NOTE 4

1. Payment for the added embankment (approximately 45 cubic yards) for the flare shall

A. Under Pay Item 203 when the contract plan includes Pay Item 203.
B. Included in the cost of the End Anchorage (Flared) when the contract plans do

A —a—
1 be as follows:
TRAVERGABLE ENBANKMENT SLOPE 120
IF THE PLANS REQUIRE :.]\IV(IEEiIE':)ULEEi) BREAKPOINT EDCE OF PAVEMENT (SEE NOTE 8)
BREAKPOINT

BEHIND THE GUARDRAIL RUN, PAVE 1FT.
BEHIND THE BACK OF POSTS.

LENGTH OF NEED

’/-NURMAL SHOULDER EDGE LOCATION

10:1 MAX
SLOPE

4 End of guardrail pay length

GUARDRAIL TYPE 3 PAY LENGTH

04
|

A

Widening for End Anchorage (Flared)

A -
Plan View %

details.

B -

*
This plan view shows only the SRT-31.
The FLEAT-350 uses the same widening

surface

5. See Sheets 1, 2, 3, and 5 for Standard Type 3 Guardrail installation details.

6. The cost of the gutter will be paid for as "Gutter Type 2 (2-FT.)" for a length of 134
feet or "Gutter Type 2 (3-FT.)" for a length of 40 feet.

END ANCHORAGE (FLARED) PAY LIMIT
39'-7" FLARE

TRAVERSABLE EMBANKMENT SLOPE
4:1 (SEE NOTE 8)

REQUIRED EXTRA PAVEMENT

/\ SEE NOTE 2
ON SHEET 1

CURB OPTION A IF
SPECIFIED ON PLANS
(SEE SHEET 1)

——
0" MIN.

AND/OR EARTHWORK

(SEE SHEET 1, NOTE 4)

BREAKPOINT

[F THE PLANS REQUIRE A WIDENED AREA
BEHIND THE GUARDRAIL RUN, PAVE 1FT.

BEHIND THE BACK OF POSTS.

EDGE OF PAVEMENT

\— LENGTH OF NEED

, 2' DESIRED

F_ OF GUTTER TYPE 2 (2

BREAKPOINT

SLOPE
(SEE NOTE 8)

' WIDE) SEE NOTE 6

NORMAL SHOULDER

16'

IF SPECIFIED ON PLANS
(SEE SHEET 1) —

2

0'MIN., 2' DESIRED

(SEE SHEET 1, NDTE 4)

LENGTH OF NEED

'/-NDRMAL SHOULDER EDGE LOCATION

. o~ w
-~ [%2]
EDGE LOCATION _vEsd o S 8
Sgrrz = wi= - '
E>55 = Plan View 5
fecg> £ olo Widening for End Anch Flared
(24
f8ggs & 22 idening pr nd Anc grage( ared) -
Sopz © s With Curb Option A * QURB oL Y
Lozes = ola AN w0 o ot 2
<=33§ § 3|5 eCf 8
“Bou? 8 TN W
|e—— ==y —te— 5§ ——
= . TRANSITION FROM GUTTER
GUARDRAIL TYPE 3 PAY LENGTH ¢ ¢ TYPE 2 TO CURB & GUTTER
~— 7 ! END ANCHORAGE (FLARED) PAY LIMIT 1o IF CURB AND GUTTER SPECIFIED ON PLANS
39'-7" FLARE
SEE NOTE 2 TRAVERSABLE EMBANKMENT SLOPE

VN SHEET 1 4:1 (SEE NOTE 8) , ,

REQUIRED EXTRA PAVEMENT V\" ~—5 10
AND/OR EARTHWORK
BREAKPOINT
CURB_OPTION B

10:1 MAX

L SLOPE :

SLOPE
(SEE NOTE 8)

BREAKPOINT AND PAVEMENT EDGE

120'

not include Pay Item 203. The added embankment shall be constructed in
Sgcordance with CDOT Standard Specification Subsection 203.07 and AASHTO T

When the widened area is paved, payment for the pavement (approx. 70 square yards)
shall be as follows:

A. Under Pay Item 403 or 412 when the contract plan includes Pay Item 403 or 412.
B. Included in the cost of the End Anchorage (Flared) when the contract plan does not
include Pay Item 403 or 412 (See Sheet 1, Note 2 for pavement types).

Concrete paved areas shall have their tapered ends squared off as directed by the
Project Engineer.

4. When overlay paving, the finished surface at each post shall not be above the top
breakaway hole or strut assembly. The widened area at the Flared End Anchorage
should not be overlaid unless pavement conditions warrant. Any overlay pavement
abuttmgbtrte Fltahred E_[ld Anchorage shall be tapered to prevent a drop in the paved

elow the rail.

7. Inlets or rundowns may be used instead of the gutter if specified on the plans. No
additional curb shall be added in the vicinity o

8. 4:1 or flatter slopes in the traversable area shall be used behind the end anchorage,
and in advance of Post
approved by the Project Engineer.

9. The widened area, except for Curb Option A, shall have the same grading as the
adjacent guardrail: 10:1 or flatter if more than 2 feet from shoulder or slope equal to
roadway slope if 2 feet or less from shoulder.

10. Widening for end anchorages shall be paved on interstates and freeways. For other
highways, paving shall be as shown on the Plans.

SURFACE

SUBBASE

Notes

the end anchorage.

. If this is not possible, a minimum 3:1 slope may be used if

BREAKPOINT
TOPSOIL

ADDED EMBANKMENT
(SEE NOTE 1)

4I_OII _.'
(SEE
NOTE 9)

ey —

PAVEMENT IF SPECIFIED
ON PLANS (SEE NOTE 1)

POINT OF SLOPE SELECTION

NORMAL CATCHPOINT (SHALL NOT CHANGE)
Section A-A

40

GUTTER TY.2 BREAKPOINT

1|l 3]u TOPSOIL
swpce [T 1o i |1 L L
BASE 227 054
SUBBASE % &pf‘%o%
PAVEMENT (SEE NOTE 1) NUI? &
POINT OF SLOPE SELECTION Stapg It
NORMAL CATCHPOINT (SHALL NOT CHANGE)
Section B-B
GUTTER
TY.2 BREAKPOINT

BA

SUBBASE

4-_0--_.1

q

-
SURFACE | NOTE g)

ADDED EMBANKMENT
(SEE NOTE 1)

PAVEMENT (SEE NOTE 1)
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Plan View " PDINT OF SLOPE SELECTION
Widening for End Anchorage (Flared) with Curb Option B NORMAL CATCHPOINT (SHALL NOT CHANGE)
Section C-C
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’ Notes

LENGTH OF MAX-TENSION TERMINAL 1. The End Anchorage (Nonflared) shall either be the SoftStop as manufactured by Valtir, LLC. (Tel.
55'-1!/," #: 1-888-356-2363), the Max-Tension as manufactured by Lindsay Transportation Solutions (Tel. #:
402-829-6800), or the MSKT as manufactured by Road Systems, Inc. (Tel. #: 432-263-2435). The
End Anchorage (Nonflared) shall include all post, rail, and hardware items required for a
|I| le complete unit. The End Anchorage (Nonflared) shall be installed conforming to the
Manufacturer's recommendations. The Contractor shall provide a copy of the Manufacturer's

BOLT DOES NOT PASS THROUGH
THE GUARDRAIL PANEL AT PUST[IGZ

\. 0 i i i i
|
|

\ e installation instructions and parts list to the Project Engineer prior to the installation of the
12'-6" device.
(T;%ED§A[L GUARDRAIL PANEL TRAFFIC
PAY LENGTH A 2. Do not attach these end anchorages directly to a rigiq barrier (ex. Concrete Barrier, Steel
® - — 3m Barrier, Concrete Structure) without a proper transition.
\ ! @ ? CP @ @ @ @ @ @._ l 3. Connections to W-Beams where the splice is not at mid span but at a post, can be made using a
31 . i e — - - — e - el — -~ e - — e - — — - — e e et - — e - - — - - - — 324" 3-feet 1-1/2 inches, 9-feet-4-1/2 inches, or 15-feet 7-1/2 inches W-Beam panel downstream of
! ! || HEAD HEIGHT traffic.
! “ “ m n n “ N “ T
i \‘\ \‘\ \‘\ \‘\ A \‘\ 40" \‘\ ‘ t h //\w“ N 4. For MSKT End@A)nchorages (Nonflared), use the Manufacturer's specified steel foundation tubes for
I I I I noo I n GROUND 1 i posts (1 and().
i ﬁ ﬁ ﬁ ﬁ ﬁ__ ﬁ i LINE I ﬁ H
‘ | 63 | 63 | 63 | f-3 | 6-3 | 6-3 | e 53Yn b 5. Reflector tabs shall not be used on end anchorage posts.
| 3 1||/ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 3 1||/ ‘ \ 6. Delineation shall be applied to the end piece and shall not be paid for separately, but be
-1/ 172" included in the cost of the work. See Standard Plan S-612-1.
TRAFF[%L[SSEIE ’ END OF GUARDRAIL
PAY LENGTH
REAR SIDE
SLIDER
GUARDRAIL ? LENGTH OF SOFTSTOP TERMINAL |
. - TYPE 3 f 1_gl/n
Section A-A PAY LENGTH 50972 AN SOFTSTOP |
Max-Tension Terminal End Anchorage (Nonflared) % ﬁ ﬁ ﬁ ﬁ ﬁ r{ ﬁ HElAD g?gg'#D
(MASH Certified) X | -
| e DAL
|
: 46I IOI/ . i SI_:I)II @ 6I_3II @ SI_SII @ 6I_3II @ 6I_3II @ _6:‘3" I/ CT) 5I_8II C:) 4I_7II ‘
\ - 072 \ | | | | | | 3'-05" =—
i -1y 3]"] k\ﬂ\:‘ ) ¢ H ) ¢ H + 3 Bi:‘ ~J ‘
Il 6I_3II Il GI_SII Il 6I_3II Il 6I_3II Il 6I_3II Il 6I_3II Il GI_SII !
& f f f f i I
\ ﬁ L I I [ il I t HSUFTSTDP I d\
\ \ 1 " " K I 11 GROUND 11ANCHOR " 0| ggn 11
| :: :: :: :: I A X S I
CURDRALL | TRAFFIC LENGTH DF NEED - ) CURRDRALL PANEL i i S ATTACH N
TYPE 3 | POSTS YIELDING HOLES RAIL AT :
PAY LENGTH | ® o ® ® ® ® - AT APPROXIMATELY AT PUSTD%) s =
‘ ® UPPER PART GROUND LEVEL SEE DETAIL B
\ \ \ | 32" \ \ \ @ QETAIL A OF PUST@ ;'[\]lg POSTS \(PT
T 3 H = H i = i |—. 9
! 1 SPLICE BOLT ]
I ! I I I " I 1"l I — "
1 | I I Iooeor I I ‘ ‘ AND NUT THERE ARE TWO SETS OF DPEN&E)NDED SLOTS
1] ! Il Ll Ny N N L il i IN THE UPPER PART OF POST . THESE ARE
2 - | | HEX BOLT
63 T T T T i i FOR 28" AND 31" RAIL HEIGHTS. USE THE TOP
y I g MW - N SLOT FOR THE 31" MSKT TERMINAL. INSTALL ATTACH AND SECURE
31" , ‘ R =1 i THE SUPPLIED OFFSET BLOCK
1 Y SO POST (Z)WITH THE SLOTS FACING POST(D). 10 THE TRAFFIC SIDE Nz
SOIL PLATE ON Detail A oF POST(2)
DOWNSTREAM SIDE Detail B
MSKT Terminal End Anchorage (Nonflared) SoftSton Terminal End Anch (Nonflared)
o) op lerminal En nchorage (Nonftlare
End Anchorages (Nonflared) (WASH Certified) B 8
(MASH Certified)
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¢ ~ Notes
<—|/ VARIES 1. Payment for the added embankment (approximately 25 cubic yards) for the flare shall
TRAVERSABLE EMBANKMENT SLOPE be as follows:
SEE NOTE 2 REQUIRED EXTRA PAVEMENT 4:1 (SEE NOTE 7) A. Under Pay Item 203 when th tract plan includes Pay Item 203
ON SHEET 1 . Under Pay Item when the contract plan includes Pay Item .
AND/OR EARTHMWORK B. Included in the cost of the End Anchorage (Nonflared) when the contract plans do

IF THE PLANS REQUIRE A WIDENED AREA
BEHIND THE GUARDRAIL RUN, PAVE 1FT.
, BEHIND THE BACK OF POSTS

2' MIN. 2'MIN.
RN

BREAKPQINT o | not include Pay Item 203. The added embankment shall be constructed in

BREAKPOINT 88 SLOPE accordance with CDOT Standard Specification Subsection 203.07 and AASHTO T 99.

15, (SEE NOTE 7) 2. When the widened area is paved, payment for the pavement (approximately. 39
square yards) shall be as follows:

_zn 3- ll"

: : —_ ] — _E - Ny, (SEENOTES) T — A. Under Pay Item 403 or 412 when the Contract Plan includes Pay ltem 403 or 412.
0' MIN. 1'-10" MIN. . T — B. Included in the cost of the End Anchorage (Nonflared) when the Contract Plan does
S 2' DESIRED [(SEE SHEET 1, NOTE 4) 2'-3 ] OFFSET FROM FRONT FACE OF RAIL T — not include Pay Item 403 or 412, (See Sheet 1, Note 3 for pavement types).

50:1 TAPER T—NDRMAL SHOULDER EDGE LINE 3. When overlay paving, the finished surface at each post shall not be above the top
TRAFFIC breakaway hole or strut assembly. The widened area at the End Anchorage (Nonflared)
A= shall not be overlaid unless pavement conditions warrant. Any overlay pavement

Widened Area for End Anchorage (Nonflared) abutting the End Anchorage (Nonflared) shall be tapered to prevent a drop in the
Plan View paved surface below the rail.

@ £\D OF GUARDRAIL PAY LENGTH
4. See Sheets 1, 2, 3, and 5 for Standard Type 3 guardrail installation details.

L4
——
4 GUARDRAIL TYPE 3 PAY LENGTH END ANCHORAGE \%%TEEARED) PAY LIMIT B 5. The cost of the gutter will be paid for as "Gutter Type 2 (2-FT)" for a length of 111
TRAVERSABLE EMBANKMENT SLOPE feet, or "Gutter Type 2 (3-FT)" for a length of 50 feet.

SEE NOTE 2 REQUIRED EXTRA PAVEMENT 4:1 (SEE NOTE 7) 6. Inlets or rundowns may be used instead of the gutter if specified on the plans. No

ON SHEET 1 AND/OR EARTHWORK additional curb shall be added in the vicinity of the end treatment.

50:1 TAPER 88 7. 4:1 or flatter slopes in the traversable area shall be used behind the end anchorage
PAVE 1'MIN. PAST THE BACK OF POST  BREAKPOINT 3223}@2%?@%335?;‘ E?g}e@-E'ggﬁg‘ge‘i”Ot possible a minimum 3:1 slope may be

(SEE NOTE 7)

" 3= 1 8. The widened area, except for Curb Option A, shall have the same grading as beneath

— T T T T T Ty T —— viSloeE BRE AKPOINT the adjacent guardrail: 10:1 or flatter if more than 2 feet from shoulder, or slope
AND PAVEMENT EDGE equal to roadway slope if 2 feet or less from shoulder.

1'-10" MIN.

i) 110
O'MIN, | T " I S S I_"U_”' _____ N 9. Widening for end anchorages shall be paved on interstates and freeways. For other
N 2' DESIRED |(SEE SHEET 1,NOTE 4) / o3 L 1"OFFSET FROM highways, paving shall be as shown on the Plans.
= FRONT FACE OF RAIL
o wlo  (Lf OF GUTTER TYPE 2 TRAFFIC , . I
d ol 2'WIDE (SEE NOTE 5) ~—>3 15 | NORMAL SHOULDER BREAKPOINT
- Wi B EDGE LINE ADDED EMBANKMENT
CURB OPTION A IF SPECIFIED &5 = . (SEE NOTE 1)
ON PLANS (SEE SHEET 1) = o g Widened Area for End Anchorage (Nonflared) aA TOPSOIL
[+
[} Sl . . SUBBASE
o= with Curb Option A
Z o2 -p PAVEMENT IF SPECIFIED ON PLANS
B 5|5 Plan View {RANSITION FROM (SEE NOTE D) ooy oF suoee seLecTion Z
11'-10" TRANSITION GUTTER TYPE 2 TO NORMAL CATCHPOINT (SHALL NOT CHANGE)
FROM GUTTER CURB AND GUTTER IF Section A-A
et o | E A8 QL section AcA
AND GUTTER IF
CURB AND GUTTER GUTTER TY. 2
15 SPECIFIED DN C ~— = BREAKPOINT
GUARDRALL TYPE 3 PAY LENGTH T PLANS END ANCHORAGE (r:\%NFLAREo) PAY LIMIT T0PSOIL
v VARIES T TRAVERSABLE_EVBANKMENT SLOPE s AODED ENBAKVENT
4:1 (SEE NOTE 7) =
SEE_NOTE 2 REQUIRED EXTRA PAVEMENT ""////////// (o2
ON SHEET 1 AND/OR EARTHWORK N e ///////////% 3 43‘4(?5
CURB OPTION B PAVEMENT If SPECIFIED ON PLANS : 2)
ON PG ‘ BREAKPOINT L WIDE (SEE NOTE 5 ' (SEENOTE ST 0F sLope seLecTion
o | SHEETD r | I SLOPE . NDRMAL CATCHPOINT (SHALL NOT CHANGE)
) — "_"_”3,__3,,"_"_"_"_1 ______ Lo (SEE NOTE 7) Section B-B
—— (O] i BREAKPOINT GTUTTER BREAKPOINT
pm - " .2
S 8 R D B B Yy CA ) Mt R - SNt
T foMIN, D OM FRONT FACE OF RAILL |
D bESiReD | (seE SHEET 1,NOTE 4) 'OFFSET FROM FRONT FACE OF RAIL R AC
50:1 TAPER LNDRMAL SHOULDER
~IRAFFIC C - EDGE LINE PAVENENT 1E" SPECIFIED ON PLANS
Widened Area for End Anchorage (Nonflared) with Curb Option B POINT OF SLOPE SELECTION
Plan View Section C-C NORMAL CATCHPOINT (SHALL NDT CHANGE)
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1. The median terminal shall be the Max-Tension Median as manufactured 7. All steel components shall be galvanized per ASTM A123 or
by Lindsay (Lindsay Transportation Solutions). equivalent, unless otherwise stated.
2. The Max-Tension shall be applied directly to W-Beam guardrail systems 8. One median terminal shall include all posts, rail, and hardware
T TRAIC SIOF SLIER AD THE FEA SO SLDER 2, o ransioned t, 1 neh ithpanels an post pacing coniured tems requied fo a complete it The device hall be
INSTALLED WITH ARROWS POINTING TOWARDS or other barriers where the splice is not mid-span shall be accomplished installed in conformance \.Nlth the manufacturer's mstrucltlons.
THE HEAD OF THE SYSTEM ON BOTH SIDES OF TRAFFIC using a 3-foot 1-1/2 inch, 9-foot 4-1/2 inch or 15-foot 7-1/2 inch The Contractor shall provide a copy of the manufacturer's
o panels after the Max-Tension System (minimum of 50 feet downstream installation instructions and parts lists to the Project Engineer
?& T 7‘ \ 6,660,000 of the first post). Transitions to other barrier systems shall also be at a prior to the installation of the device.
“w | P /ol (-] e \ minimim of 50 feet downstream from the first post. See Sheet 4. ) . )
| D oen / . 9. Unless otherwise specified on the plans, the median terminal
! | L ! @ ° © | 3. The Max-Tension shall not be attached directly to rigid barriers such as shall be installed for bidirectional traffic application.
O ! | I ‘ -] - I concrete barriers, steel barriers or concrete structures without proper
HENX[TIE‘DLTLSE SBIaAL\LTL HBE%QISJSL#EE o4y \ / transition. If rock or stiff soil is encountered, the posts and soil anchor 10. Each installation shall be supervised and certified as correct
TRAFFIC SIDE AND THE HEX NUTS o - OOO . OOQT may be installed by auguring and backfilling the hole. upon completion by a representative of the device
ON THE NON-TRAFFIC SIDE - . y r . . manufacturer or by an employee of the Contractor who is a
) Detail A 4. E‘etrh;\raﬁdpacchtgrreg lzzgr;%”;ﬁgsa'tt;gg timber blockouts shall be used certified installer. The certified installer shall have completed
Section A-A Detait A P : device training and shall be registered with the manufacturer
5. Either 12-foot 6-inch or 25-foot panels shall be used depending on site as a certified installer.
conditions or connected barrier systems. . . . . . .
11. Delineation, if required, shall be applied to the end piece and
6. Rail panels shall be lapped per manufacturer's installation manual, will not be paid for separately, but shall be included in the
regardless of an upstream or downstream end system position. cost of the work. See Standard Plan S-612-1.
END OF
GUARDRAIL
PAY LENGTH |
MEDIAN TERMINAL PAY ITEM
]2_|/2u | 55|_I/2u |
| TRAFFIC
PANEL 4 | PANEL 3 PANEL 2 PANEL 1 B —
(TYP.) | (TYP.) * (TYP.) (TYP.) | % P
c— | - 11 LI L) |
WIDTH O,
28.5" o) [
= ‘ ‘ | o) ‘ ‘ Te of ‘ ‘ { - ‘ ‘ ) ‘E-
POST 1
‘ ‘ ‘ ‘ . . BOLTS ARE NOT . ‘ ‘ ‘ »
| TRAFFIC | \ | Plan View |  passep THROUGH | \ \ | OFFSET 7/
| | | | | CUARDRAL | | %4 CUTTING TEETH, FRICTION PLATE, AND PRIMARY CABLES
@ @ @ é) POSTS 4. 5 d) @ @ d) ARE INSTALLED ONLY ON THE APPROACHING TRAFFIC SIDE.
1
AND 6 FOR ‘
| | \ | | BOTH SIDES. | | | |
I e | | A = | | | |
| RAIL | ! ! ! ! TRAFFIC ‘ 9'- 4" LENGTH OF NEED | | UPEPR CABLE e 30
1 1 1 1 e N1 1 1 1 al OPPOSITE TRAFFIC ~ TRAFFIC ||
M ™ ™ T ™ ™ e o ™ ™ v . ™ ™ MR 0 TRAFFIC
[-: 3 - F [t-: iy - 3 g L - e t-2 g - e et LOWER CABLE .
3t SEE - T TRAFFIC SIDE
DETAIL A
IO o
U RAFFIC X X STEEL A e ' GROUND A X % \//\/<\\ P
Can | M I I LINE I I LINE I I I [N GROUND
oo 58| | g g ooors : | ' | EMBEDMENT . o O | | ﬁ { Ui
LINE I I I (TYP) I I (1 | (TYP) I I I h 5'-8/g" N
! ! ! ! ! L ! T :\; amidin L
! 6"3" ! 6"3" ! 6"3" ! 6-_}/4-- ! 6"3" ! 6"3" ! 6"3" ! 3-_1|/2u ! 5-_3}/4-- H\ : :
| | _ v
; 52' ‘ . .
Elevation View Side View
Max-Tension Median
(MASH Certified)
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Notes

Transition Type 3G is for use at both ends of bridges on two-way
highways and at the approach end of bridges on one-way highways.

Transition Type 3H is for use at the trailing end of bridges on one-way

The thrie beam section in transition Types 3G and 3H may be shop-
bent to fit corresponding curve radius. However, the 6 feet 3-inch
transition section shall not be bent.

A transition shall be required between Types 3G or 3H and the bridge
rails. See Standard Plan M-606-15 for the transition to Type 9 guardrail

Transition Types 3G and 3H are both MASH compliant.
Backup plate is not required at posts on Types 3G and 3H.

[ This symbol in the elevation drawings shows the locations where
a rectangular washer is required under the post bolt head.

Curb Type 6 Section M, may be asphalt or concrete. The cost of curb
is included in the work, unless a separate pay item is included in the

For Type 3G, Posts @ through @ are 7 feet long. All other posts shall
be a standard 6 feet long, unless otherwise specified in the Contract.

Notched rail blocks manufactured from synthetic material will be
accepted as alternatives to wood notched blocks for use with steel
posts, provided that the blocks have received FHWA approval, and are
certified as identical to the specimens used for testing and approval.
Steel blocks are not allowed.

ap I % % 1.
- = = = = non
T é W YA N . 2
I | | \ " highways.
gn ‘ TRAFFIC
BRIDGE RAIL TRANSITION CLSJ'E%T]TDY'E’EMB A B : < RAFFIC )
p (SEE BRIDGE PLANS FOR — .| ¢
SEE BRIDGE DETAILS AND PAYMENT) @ END OF GUARDRAIL PAY LENGTH |
PLANS
‘ 25' ' GUARDRAIL TYPE 3 PAY LENGTH 4.
| i -
‘ 12'-6" | 6'-3" | 6'-3" ' NORMAL POST SPACING , barrier.
SEE BRIDGE PLANS \ TWO NESTED SECTIONS OF THRIE BEAM, 12 GA. THRIE BEAM 12 GA. TRANSITION SECTION 10 GA. | ”
FOR CONNECTION DETAILS ‘ (ONE SET INSIDE THE DTHER) \ >
! : 6.
‘ ® @) ® ® ® O ® ®
‘ == — = — — z — = =) 7.
SEE BRIDGE ol T T ’ ) °
PLANS FOR — —F — o .
DETAILS o T T ! \ \ 3 '
1 Y T T o — ! ! bid schedule.
1 T ey 1 1 1 1 | |
! I I I I 1 1 LN '
b e T [ser cuRer TRavsisTION: | o ! 0 9.
P! 4" D YPEG P! Lo LT ‘ [ “\ H “‘
! |1 SECTION W}, R :‘\ N & N \‘: N NORMAL EDGE OF
1 ! " 1 " ! n ‘ " " ‘ " ‘ " ‘ ‘ " ‘ ‘ ‘ PAVED SHUULDER 10
LH 37 ‘L}l 37, ‘LP‘IS% L; ‘18‘74 ‘LH]B% L; ‘]8:}/4 L; | 37, | ; : L I 37, | : | i |
I Il I | | ‘ ‘ | | | | | ‘ | ‘ | Ol | ‘ |
‘ 1 1 1 1 ‘ 1 ‘ 1 \_ u
i i T T T T T T
. - -

TRANSITION TYPE 3G PAY LIMIT

3G TRANSITION POST / BLOCK SIZING
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Transition Type 3G v IF THE HEIGHT OF THE TRANSITION TYPES 3G @ 31" FOR ASPHALT BRIDGE OVERLAY. POST # | STEEL POST SIZE | BLOCKOUT SIZE
ALL POSTS SHALL BE STEEL OR 3H IS MORE THAN 31", THEN A SYMMETRICAL 33.25" FOR POLYMER CONCRETE BRIDGE 1-3 84" W6 X 15 6" X 12" X 19"
. TRANSITION SECTION SHALL BE USED HERE. OVERLAY. " —_— "
Symmetrical 4-9 | 72"WeX9 |6"X12'X19 i 6" x 12" x 19" WOOD BLOCK
Transition Section 10 72 W6 X 9 | 6" X 12" X 14" STD. WASHER & NUTS ON
B — (2) %" X 14" POST BOLTS
. a 134" x 3" RECT. WASHER
% % % I\ f—4 UNDER BOLT HEAD
LT = ===
—r e L NESTED
| ‘ THRIE
TRANSITION BEAM
TRAFFIC |—>-B | (SEE BRIDGE PLANS FOR BRIDGE RAIL (TYPE 3G ONLY) ALL STEEL POSTS (84" W6 x 15)
’ ‘ DETAILS AND PAYMENT) SEE BRIDGE ~— WITH SYNTHETIC OR
| : PLANS CURB TYPE 6 NOTCHED WOOD BLOCKS
GUARDRAIL TYPE 3 PAY LENGTH ' ! \ SECTION M
_, ¢ NORMAL POST SPACING | 6'-3" \ 6'-3" \ 6'-3" SEE BRIDGE PLANS AN
| TRANSITION SECTION 10 GA. | ‘ 7 FOR CONNECTION DETAILS Section A-A
! 1 i,lll -
\ ‘ '/—SINGLE THRIE BEAM ~ A
=) - =) — g—,4l— I S B" x 12" x 19" WOOD BLOCK N
o) ° o o o7 0 ° SEE BRIDGE
— — o = ° === = PLANS FOR STD. WASHER & NUTS ON — _[
3 \ ToT . DETAILS (2) %" X 14" POST BOLTS 3
l | = 194" x 3" RECT. WASHER
L L] [ UNDER BOLT HEAD L
\: \: T \H Lo o 10" T l
| | | | [
P ' ' NORMAL EDGE OF L ‘5‘ D | ALL STEEL POSTS (72" W6 x 9) WITH NESTED THRIE BEAM
;! ;! PAVED SHOULDER | [ . . SYNTHETIC OR NOTHCED wOOD BLOCKS —— (TYPE 3G ONLY)
L L uL o D D TRANSITION (FOR TRANSITION TYPE 3H, ALTERNATIVE WOOD
L L | }w D D POSTS [6" X 8" X 72"1 MAY BE PERMITTED)
L L i _ _ | A
! TRANSITION TYPE 3H PAY LIMIT | Section B-B
Transition Type 3H 2ection -0
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6" %" DIA. x 10" BUTTON Notes
ne ——l 8"|—— ——l l—— (] . BUFFER TERMINAL DIAPHRAGMS AL
HEAD BOLT Yo" 7" PERMITTED BUT NOT REQUIRED
> ¥y DIA. NO WASHER 52 2 SEE ANCHOR 1. Application: The Transition Type 3J may be used to
|l HoLe %( ) T r_‘ _j r_ 33/8" DIA. HOLE DETAIL 10" SCHEDULE 40 GALV. FOR TYPE 3K shield hazards at the intersection of two roadways.
3 7 STEEL PIPE, 13" LONG Typical applications include, but are not limited to,
rT § BREAKWAY TWO 1" NUTS AND BREAKWAY the following:
" POST
60" = gﬁggg‘& L 23" j_ 45/ WASHER (SEE NOTE 8) END POST A. Canal service roads at bridge ends.
WO
15" 3/" DIA. 7" DIA. i ! t _‘é - F A 72 B. Interruptions in guardrail runs by intersecting
HOLES ] HOLES \ 15V, 175" =l roadways, etc.
+ L — .
250 1 f " + The low speed (<45 mph) End Anchorage Type 3K
ANCHOR PLATE < ! shall be used only on driveways and low-speed
Wood Breakaway Post (2 (SEE NOTE 10) %" DIA. x 1'/," HEX HEAD BOLT service roads. End Anchorage Type 3K is not
] - AND NUT WITH RECTANGULAR WASHER crashworthy. When an approved crash-tested end
. . ATTACH W-BEAM TO PIPE WITH 3" DIA. x 2" UNDER BOTH HEAD AND NUT treatment is required, use the End Anchorage
Controlled Releasing Terminal g 6 BUTTON HEAD WITH BOLT AND RECESS NUT (Flared) or (Nonflared) with 37-feet 6-inch length.
— = WITH NO WASHER (NO CONNECTION TO POST
CRT) Post @ 1"y — I::3" 7" DIA, ( ) %" x 4" x 12" STEEL PLATE 2. Grading and paving for the End Anchorages 3J and
— i - :a-\JBULT HOLE WOOD BREAKAWAY POST WELDED TO 10" DIA. PIPE 3K shall match the grading and paving of the
5OST DIMENSIONS TYPE 7" T . WO 7" DIA (TYP.)(SEE DETAIL) Z“; DI;; ':DRLE “}‘ ETEEL guardrail to which they are attached, and shall be
B P | //_BDLT :IDLES. NO WASHER IPE UM 10 3 in accordance with Sheet 1 of this Standard.
52 0 6" x 8" x 6 CRT =gt ! T Maximum fill slope shall be 2:1.
2 i I/n 1/ n I/.n _: L:—B" 4’/11 ]
z w @ SV2" x 7/2" x 450" | BREAKAWAY 50" : ‘o g1 (Tym) H 5 o 3. The rail is not bolted to the CRT post at the center
=6 | W e 3 (2 o o o \7 g LT || TWD 10d of the curve for the 8-foot-6 inch, 17-foot, and 25-
S Posts gTRXUgTU)I(?AfG 3" / CANCFOR PLATE = A~ L GALV. NAILS foot-6-inch radii. Plates shall conform to ASTM A
bl 1= 36, and the structural tubing to ASTM A 500.
o §TUBING A (SEE NOTE 10) BEARING PLATE AND g
sz “ I s NOTE 4 [ ke SPACER (SEE DETAIL) 4. The %-inch galvanized wire rope (cable) shall
: - — == F TWD 1" NUTS AND conform to AASHTO M 30 Type II.
z2 — S S ' WASHER (SEE NOTE 8)
g = M 217 L ‘ 51/, STD. 2" PIPE . Plates shall conform to ASTM A 36, and structural
zz 7" SEE ANCHUR DETAIL /2" STO. z. tubing to ASTM A 500. Welding shall meet all
. 3 STANDARD POST & BLOCK 4 / STEEL TUBE SLEEVE (2%" 0.0.) requirements of the American Welding Society.
= L I SOIL PLATE (SEE DETAIL) ¥4" DIA. x 10" BOLT, NUT, AND o
S ST ST (SEE DETAIL) g 2 WASHERS (EACH POST) TO 6. All structural steel shall be galvanized in
el ¢ PIX AREA BEHIND GUARDRAIL TO BE 7/ SIX ¥y" CABLE CLIPS, SECURE POST IN TUBE conformance with ASTM A 123. Posts shall not be
MAINTAINED FREE DOF FIXED / TIGHTEN NUTS ON U-BOLTS punched, drilled, cut, or welded after galvanizing.
= ‘ STEEL TUBE (SEE DETAIL)
= OBJECTS, 2:1 MAX. SLOPE PERMITTED. /| " _gn . P ;
= (SEE TYPE 3J APPLICATION TABLE) / %" DIA. x 9'-0" CABLE 7. When the soil plate welded option is selected, soil
v APPL L /‘ T A TRE O CURVED RAL WITH ONE SWAGED END gg#%END FCU[I]?N'\gED%E]gTATE STEEL plate connection bolt holes are not required.
~ w | : n " Al -
Z (SEE TYPE 3J APPLICATION TABLE) j ROWS | WO | eosTs | FIXED DBIECTS | FOR NGLE V%Asag;sx(% REGUIRED PER FAST) ! TUBE. CONNECTIONS 8. Outside nut shall be torqued against inside nut
A 816" 750 -105° 5 L w 75°] 90° [ 105° (SEE NOTE 7) with the cable installed taut between the anchor
A 25! 15' TR plate and first post.
| 75°-90° 6 Low Speed End Anchorage - Type 3K
/ 1 1 1 n Ll Ll .
i 17 91°-105° 7 30 15 22" 27" | 31 9. Al curved guardrail shall be shop-bent.
g 15° -85 / 10. See Sheet 5 for anchor plate and other details
? 25'-6" ggo :]905; 8 40 20' 33 | 40| 47 Wyt x 2yt x Vet x 8 : :
L % 55 -85° g STEEL TUBE GALVANIZED STRUCTURAL 11. The steel tube may be driven with wood post
/ 350 865959 10 501 201 16 | 55 | 6a (SEE DETAIL)—] STEEL TUBE inserted if no damage occurs to the post or bolts.
j 96° -105° 11
7 Transition Type 3J Application 1 NUT TACK WELD 25" x 2% x V" 1 Yg" DIA. HOLE
/) STEEL PLATE WITH 1%¢" DIA. HOLE g
/ @ I" DIA. x 4" STUD TO STEEL TUBE SECURE FROM ROTATION
m @ @ THREAD FULL LENGTH e / WITH TWO 10d GALV. NAILS
15° (o] . 210"
8 i K=\ X Anchor Detail = , -
[« 6" [« . |6" x 1" x 8" L
e, 3 N0 BOLT 150 ¢ 1 - - [t s SPACER PLATE
WSl 2 12'-6" < 3 TACK-WELDED T0
RS S STEEL | %" STEEL PLATE
Py 4 SPACES AT 6'-3" = 25'(8'-6" RADIUS SHOWN) END ANCHORAGE TYPE 3K PAY LIMIT F‘BLATE
4}’ 1 "
TYPE 3K OR TYPE 3 GUARDRAIL WITH B S e S .
* £ oF cumoraL END ANCHORAGE (FLARED) OR (NONFLARED) 9" Bearing Plate
PAY LENGTH N\ for Steel Tube
APPROACH ROADWAY OR DRIVEWAY : i —_——
) i iy o élm[é]sk—\/ Vy" STEEL PLATE
Intersecting Roadways Transition - Type 3J Transition
Soil Plate
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(NAAA~ / MEDIAN BARRIER PAY FOR AS TWO SEPARATE LENGTHS OF /
3 GUARDRAIL TYPE 3 (DOUBLE) GUARDRAIL TYPE 3 SPAN OBSTRUCTION
VARIABLE SLOPE -~ 3 SLOPE 10:1 TRAFFIC TO NEAREST 12'-6"
EDGEDUI; QULDER GRADE TO DR::\]N “ OR FLATTER —_ \
AV HOUL EDGE OF
SLOPE 10:1 < SHOULDER %
“ OR FLATTER PAVED SHOULDER
L SLOPE 10:1 OR FLATTER - VARIES 0' MIN.
®
30:1 TAPER™ : g T8 8 § § U §
MEDIAN T e
EXTRA EARTHWORK I @ @ @ 1
| |

TO BE MEASURED AND

PAID FOR AS ITEM 203. TSEIPE ou r TTE 88 g g g 5 AL,
LOPE 10:1 LA .
S T ‘ EXISTING OR CONTINUDUS RAIL L VARIES 0'MIN.
TANDAR P
| STANDARD SLOPE SHOULDER
\,,,,i,,,,,ﬁ ——
Section J-J TRAFFIC ® A 15:1 TAPER MAY BE USED WHEN
SLOPE 20:1 TRAFFIC THE BARRIER ENDS IN THE MEDIAN TERMINAL
’/EDCE OF TRAVELED WAY OR FLATTER J<-| - ’/EDGE OF TRAVELED WAY . . . . .
Guardrail for Obstruction in Median 30 Feet Wide or Less

w SHOULDER
—7 BACKFILL PER
I a—

SLOPE 10:1
EXISTING OR
OR FLATTER STANDARD SLOPE

EXISTING OR
STANDARD SLOPE

EXISTING OR
STANDARD SLOPE

EXISTING OR
STANDARD SLOPE

SLOPE 10:1

OR FLATTER
SR OO\
N—0ce oF TRAFFIC | SLOPE 20:1 NE0GE OF TRAVELED WAY
TRAVELED WAY OR FLATTER
R Grading for Median Obstruction R ® (0 OF CUARDRALL PAY LENGTH
*| *L
PAY AS TWO LENGTHS OF GUARDRAIL TYPE 3 PAY AS TWO LENGTHS OF GUARDRAIL TYPE 3
MEDIAN TERMINAL |12'-6" SPAN_DBSTRUCTION 12'-6"] MEDIAN TERMINAL
t 30 TRAFFIC TO NEAREST 126" x 30
(SEE SHEET 10) DR (SEE SHEET 10)
SHOULDER J%
. TRANSITION T0 15:1 TAPER
VARIES SLOPE 10:1 OR FLATTER (SEE SHEET 15 FOR TAPER LAYOUT) — VARIES \
gt -9 ¢ §|9 ¥ § U 8 0 0 6§ ———, SINGLE FIVE /2" DIA.
3 THRIE BEAM 330 H.S.HEX HEAD BOLTS,
E STD. WASHERS
UNDER NUT AND HEAD.
o ETT T - — - e s e S _

PAY FOR AS TRANSITION TYPE 3G (SEE

RAIL AND BLOCKS FOR DOUBLE FACE. SEE

SHEET 11 FOR DETAILS). PAY INCLUDES EXTRA
SINGLE THRIE BEAM RAIL ON TRAFFIC DEPARTING
SIDE, USE NESTED (DOUBLE) THRIE BEAM
CONFORMING TO TRANSITION TYPE 3G

THRIE BEAM gy APPROACH SIDE.

TRANSITION TD 15:1 TAPER ' 1
VARIES (SEE SHEET 15 FOR TAPER LAYDUT) SLOPE 10:1 OR FLATTER L VARIES

J ‘% SHOULDER

TRAFFIC
Pl 2351+ 5 e 718 ]9 ol lwle |5 lwe s e 7w 9|0 (). TIMBER POSTS 2 FT., STEEL POSTS 1 FT.-9,IN.
. Y5 IN.PREFORM NT MATER
Y 4-_1-- 4-_7-- 5|_lu 5-_7-- 6-_[-- 6-_7-- 7|_lu 7-_7-- 8|_lu 8-_7-- 9-_]-- 9-_7-- lol_lu ]0-_7-- ]]l_lu ll"7" ]2-_[-- ]2-_7-- 131_111 ]3-_7-- (B) /2 [ E D ED JDI E IAL
L |75 87-6" | 100" | 126" 125' 137-6" 150" 162'-6" 175 187'-6"| 2000 [212'-6"| 225' *| IS MEASURED ALONG FACE OF GUARDRAIL Narrow Median Detail
Usually less than 30 feet wide
Guardrail for Obstruction in Medians Wider than 30 Feet median with all paved surface
Note: Use Sheet 16 for obstructions (P) that are wider than 20 feet in medians.
Obstructions in Medians
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Notes

1. Median barriers tangent to the roadway may be used where
the shoulder slopes in the median are steep.

2. Barrier lengths shall be increased to account for steep
embankments or other hazards within close proximity of

x bridges.
® TR TF 37"6" |
N"——l—‘ e N I
2 3H BRIDGES| 3G | 2 ® - Do not construct the TR and guardrail on the trailing bridge
A | Dpppnnnnnnnad ffinaRen n R RAaRARAAASR | A ends if site conditions do not warrant the use of guardrail.
BT SHOULDER SHOULDER e
—_— N — Shown on plans. Length to shield all hazards is based on
guardrail's length-of-need computation. See AASHTO
- — Roadside Design Guide. Where site conditions allow, the
SHOULDER SHOULDER minimum shall be 12-feet-6-inches. The total length-of-need
UL LR LR R LR R R will include the length of transition, the length of rail (N),
3H 36 10:1 and any redirective length in the rail end treatment.
777777777777777777777777777777777 S M — Width of Median
10:1 \M“J 36 3H TR — 25 feet for transition Types 3G and 3H
RAAAAAAARARAD BAAAAAAAAAA,
SHOULDER SHOULDER
1 A — Edge of 8-foot or 10-foot shoulder
; | SHOULDER SHOULDER | . B — Edge of 6-foot or less shoulder
A TT 0600000000 0oooog LERRRERRELRLLN A
2|| Cffﬂr| | 36 | QSH ® 30 |. & — End anchorage can be flared or nonflared
f t N 1 — N 2
376K R R
Multilane Divided Highways for Steep Embankments in Median
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Multilane Divided Highways - (Depressed Medians, 60 Feet and Over with Open Hazards or Obstructions)

EDGE OF TRAVELED WAY —\ TRAVEL LANE o TRAFFIC
INITIAL OFFSET EDGE OF SHOULDER SHOULDER
. l_ - Notes
—_— e [T I TS P - 1. Guardrail transitions from parallel to roadway shoulder at 3G
3G TANGENT RAIL _I % 0.1 0.3 J 1 : r‘( B 15:1 TAPER segment to 15:1 taper within 25 feet based on post offset
% TANGENT 07
Gl_:l)u L]N
I 6'-3" 6'-3" | 2. See Sheet 14 for the right shoulder guardrail layout.

TRAFFIC
L 200 100'C
SHOULDER
L] d 7 —_
END_ANCHORAGE * s 5 YT T Y F T T E g o g
, S | =
SLOPE VARIESL (NONFLARED) 150" GUARDRAIL TyPpE 3 = =/ 3G 6'-3" (Typ) 15:1 TAPER LR
MEDIAN, M — - — - — - — - — - — - e e — - - —_———— = — === — —— —  MEDIAN,M
oi=n B RABARGgRpg 15:1 TAPER 6'-3" (Typ,) 6 |12 — 150' GUARDRAIL TYP END ANCHORAGE * (
= BAgGR = S £3 SLOPE VARIES
97 o BB ARIARG GG g T = (NONFL ARED)
SHOULDER
C =100 FT. 200'
TR
TRAFFIC | TR - 25 feet for Transition Type 3G.
C - Change: Transition to normal slope.
, Medians 60 Feet and Over with 10 Feet or Wider Shoulders M - Width of median.
* End anchorage length and flare rates vary by device.
See Manufacturer/Supplier for installation requirements.
TRAFFIC
R 250" 100'C
T SHOULDER
vrry T o3
LA B 13' S
- VAR[ESL E,\:D oG g g 6'-3" (TYP) 159 Tpr CYTTTE R TR L T8 I g -
NONFLARED) = - : ‘L TAPER
MEDIAN,M — - — - — - — - e e -t =~ — = = — [ —-— MEDIAN,M
s=ml A B Hg g = = 200" GUARDRAIL TYPE 3 END_ANCHORAGE *
- 36 |\= = (NONFLARED) SLOPE VARIES
= 13 """“"Hﬂnnnnnnnn
SHOULDER
TR
C =100 FT. 250"
TRAFFIC

Medians 60 Feet and Over with 4-Foot to 8-Foot Shoulders

3G

Transition to Typical 15:1 Taper

§ dimensions shown.
|
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Notes
1. Guardrail transitions from parallel to roadway shoulder at 3. The Option 2 layout shall be used when "Y" is 16 feet or less.
3G segment to 15:1 taper within 25 feet based on post
offset dimensions shown. 4. See Sheet 14 for right shoulder guardrail layout.
2. The Option 1 layout shall be used when "Y" exceeds 16 feet
or when median barrier is continuous.
CONTINUOUS MEDIAN BARRIER
TRAFFIC |
TR L=15Y
3G
& RS SHOULDER
SLOPE - - NN 15:1 TAPER 5
VARIES 6-3" (Typ,) HHH""HHHH"H"HHFHHHHHH R Y S
M —-—-— FEF I R rrv——e— - —  — - — - — - — - — - — - — - —n— - — e ] e T T ———— o
[u:&_n;n. I 6 |2 2 6-3 ( SLOPE
S Y R . HAE W = = =34 (Typ.
S 15.1TAPERJ """"HHH""HHH"H"H""H ) VARIES
SHOULDER
TR
¢ = 100 | *L
*
MEDIAN END TERMINAL TRAFFIC L MUST MEET THE LENGTH OF NEED
- AND SHOULD NDT EXCEED 250 FT. Option 1
UNLESS SITE CONDITIONS WARRENT.
o TRAFFIC MEDIAN END TERMINAL
R L=15Y | 100'C
3G
T 15 S A SHOULDER
SLOPE prgeegdd a - LI ) ~
gaod LI 15:
VARIES uuuuuuuﬂuﬂﬂ"“““ =3" (TYP,) "“HuuuuuuuuuuurESITAPER [_R Y g2
M P ,H,H",“*,H,L!Lfiu,uj,uiu ,,,,,,,,,,,,,,,,,,,,,,,,, U e S Hiu,LH,L'fL!A,H, g P
fﬂ R """"""Hnn“nnnnn“ 2 2 6-3" (Typ,) n”nnnnnnnﬂ““““"""" SLOPE
Y 1 BAR g = -3 . pAAA
= 5:1 TAPER BB BRBRBAB R fpp,, nnnappapanapAAARd VARIES
SHOULDER
TR
C =100 | L
TRAFFIC
MEDIAN END TERMINAL —_ TR - 25 feet for Transition Type 3G.
Option 2 C - Change: Transition to normal slope.
M - Width of median.
L - Total length paid as Guardrail Type 3.
— T Y - Final offset at end.
EDGE OF TRAVELED WAY —\ TRAVEL LANE —a TRAFFIC
INITIAL OFFSET l_ EDGE OF SHOULDER SHUULDE[?
TN | e R
_] o 3 I . [ TAPER
3G TANGENT RAIL % 0.3 % T A[\IGENT e, %
6'-3" _2n | §
SC | 6 3 i 6"3" : |
N W BEAM |
Transition to Typical 15:1 Taper
Multilane Divided Highways - (Depressed Medians, 21 Feet to 59 Feet with Open Hazards or Obstructions)
Computer File Information Sheet Revisions Colorado Department of Transportation Midwest Standard Plan No.
Issuance Date: 07/01/26 Date: Comments . . . .
Designer Imtals: JoK o Conséruct.lon lFinglnielermg Guardrail System (MGS) M-606-1
rr— - ervices branc
Last Modification Date: 07/01/2026 (amn) &, Type 3 W-Beam 31 Inches Standard Sheet No. 16 of 19
Last Modified By: DLK o Cbor 2823 West Hcoowagrgzgfce
L enver, ; ; ; ieace ; .
CAD Ver.: MicroStation V10 Scale: Not to Scale Units: English | C—) DLK Issued by Construction Engineering Services: July 01, 2026 Project Sheet Number:




< Previous M Standard - M-605-1 Subsurface Drains

Table of Contents

Next M Standard - M-606-13 Guardrail Type 7 F-Shape Barrier »

_gn 12'-6" N 12'-6"
126" spay R | N R | N Notes
DPC?TREU/-\CRTE]'Q?I N 37'-6" FILL REQUIRING——= 37'-6" FILL REQUIRING——~ -
N GUARDRAIL
12en . CUARI?RAIL 1. AType 3G or 3H Transition (See Sheet 11) shall be used to
“\-\_\ _ o connect the Type 3 W-Beam to a Type 9 Concrete Barrier
0 OO0 5 g'-3n _,I ~ R O //_,./ \‘\///, (See M-606-15) or to a Type 8 or 10 Bridge Rail.
~— — - _
¥ D \ 38 2. Transion (TR) shall be 25 feet for the Transition Types 3G
VARIES }10: 0 FLATTER A IR |, and 3H.
1 (SEE_SHEET 1, NOTE_4) ] £E_SHEET I NOTE 4) {SEE_SHEET_ 1, NOTE 4) (SEE_SHEET I NOTE 4)
SHOULDER SHOULDER \\:}( z\\ \1\ 3. The guardrail length dimension "N" is the length as
] | HQULRER determined by the length-of-need computation and is
TRAFFIC TRAFFIC TRAFFIC shown on the plans. The minimum is 12 feet 6 inch where
ONE-WAY B B ONE-WAY B B ONE-WAY - site conditions allow. The overall required length-of-need
can include the length of transition, the length of rail (N),
SPAN N N and any redirective length in the rail end treatment. A
37gn A N 0BSTRUCTIONL N 37gn A 37160 A le FILL REQUIRING—] 37161 & 376" & e FILL REQUIRING— traversable slope shall be provided behind the terminal to
TO NEAREST GUARDRAIL GUARDRAIL dimension "N" prior to the obstruction, unless otherwise
12'-6" (IN FILL) approved by the Project Engineer.
‘\_\. /, p—
_n \\.\ 3B _ —
L, OO0 Oty oA Ty N
) ¥ \ 38
VARIES }101 0R FLATTER AN dmr
1 {SEE_SHEET 1, NOTE 4) £E SHEET 1 NOTE 4) (SEE_SHEET I, NOTE 4) (SEE_SHEET T, NOTE 4)
SHOULDER RSHILOER N R §§§ §SHDULDER NN
TRAFFIC M TRAFFIC M TRAFFIC
—  Two-way — —— —— — —_— — —IW-wAy — — — —_— — —  Wo-wAy — — — A
TRAFFIC TRAFFIC TRAFFIC END ANCHORAGE CAN BE FLARED OR NONFLARED
—>.
Guardrail for Roadside Obstructions Guardrail for _ Guardrailfor
Roadside Fill Construction Roadside Cut-to-Fill Condition
A
3760 4 37'-6"
DRIVEWAY
- 2/ CLR. EXIT APPROACH LT
f V30 or wLTiLA) N -
A A
| 376" — | BRIDGE I 376" e, SEE PLANS
(SEE_SHEET 1,NOTE 4) 2 AN (SEE_SHEET 1, NDTE_4) R TR o g FOR RAIL
IESHDULDER 6'-3" - + 8 % LENGTH
TRAFFIC (SEE_SHEET I, NOTE_4) S Y - AR ) R = RADIUS TO FIT
FIELD CONDITIONS 9 s
- TRAFFIC - WY (MIN. R = 8'-6") b :%37.5"
Al N P I
TRAFFIC £ 4 X 6
N 5 ARG
L t f Dri A h — — TWO-WAY —_— g g;\/
ayout for Driveway Approac TRAFFIC USE 3K IF THIS LOCATION IS j—u’ b~
e ON DRIVEWAY OR LOW-SPEED g'-3n APPROACH ROAD THAT IS
162'-6" SHOULDER \ \§S SERVICE ROAD. IMPRACTICAL TO RELOCATE
*
125' 37'-6" TSEE SHEET 1, NOTE 4) (SEE_SHEET I, NOTE 4
NARROW STRAIGHT FLARE FROM BRIDGE FLARED ] |__ 6'-3n f
BRIDGE |+ TR . "
63" I M SHOULDER A A
W o s o s p s o p a8 alecws 37'-6" N T BRIDGE N — 37'-6"
B — — T ot ™ R
\ — TwO-waY BRIDGE __ ~2 276" WbTHOE APPROACH GUARDRAIL TYPE 3 WITH BLOCKED OUT POSTS SPACED
. 41 WIDTH WAYS ExiT AT 3-1Y;" FROM STRUCTURE AROUND CURVE.
B St N T 2-Way Normal Bridge Application
L . AN SHOULDER 2 Interrupted
50 37-6" * RAIL LENGTHS ARE MINIMUM, ADDITIONAL LENGTH Structure Approach
TANGENT ™ FLARED TO SATISFY GUARDRAIL WARRANTS SHALL BE PROVIDED
87'-6" (USE TYPE 3J ON SHEET 12 WHEN PRACTICAL)
2-Way Narrow Application
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Notes
1. Posts@, @ @, and may be timber or steel.
2. The number of omitted posts is dependent on the length
of the gap.
SEE NOTE 3.
18'-9" (2 OMITTED POSTS) OR 3. Only one post may be omitted without any modification
25'-0" (3 OMITTED POSTS) | to the guardrail run.
CAP ‘
RAIL SPLICE
END ANCHORAGE OR GUARDRAIL TYPE 3 | 12'-6" g3 —  (TYP) | END ANCHORAGE OR GUARDRAIL TYPE 3
(TYpP.) (TYP.) OMITTED
®© |6 o o oSt ® | © ®
i i
. f T/ HH A # & = # # H H /87 B
' . )
TRAFFIC . ] TRAFFIC
Long-Span Railing for One, Two, or Three Omitted Posts at Gap
23 £1" (TYP) -_ 11" (TYP.) - £ (TYP)
le—8g" 12" _.I — 3l/" e 12--_.| S/ __8.._,I__ 12.._,| le— 3V/p"
- — - 0| === ==—7 l::::::'_— :::::f:::t_—
3" > 3" 3o > 3 32 > 3
%" HEX NUT 2" %" HEX NUT | | 2" %" HEX NUT 23"
AND WASHER 18" AND WASHER 18" AND WASHER 18
IR 24 RS IR RS /C IR
%" DIA. x 22" BOLT — %" DIA. x 14" BOLT %" DIA. x 34" BOLT
IN ¥ HOLE IN %" HOLE 3/ DIA. — |~/ IN %" HOLE 15"
6'POST
. 6'w0oD POST W6 x 9 Cq
. 1/ n
40" 40-- 40" 3/2 DIA
~—— 6'W00D POST
Timber Post Steel Post Control Release Terminal (CRT)
POSTS ®-@ AND @- POSTS ®_@ AND @- 6x8x72 Inch Long Timber Posts
(SEE NOTE 1) (SEE NOTE 1)
PosTS (3) -
(PDEQ9)
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Notes

1. Location and length of median guardrail approaches to culverts with full
headwall and wingwalls shall be as shown for bridges on Sheet 15. The
Guardrail Type 3 shall continue across the culvert as shown on this
Sheet.

A END ANCHORAGE CAN BE FLARED DR NONFLARED.
APPROACH

CULVERT A
WINGWALL N 376"

(SEE NOTE 5)

an — ! — 3. Construction and payment for fill heights shall be included in the cost of
6-3 _’I U(I;EEELU%EM];; the Guardrail Type 3.
(SEE SHEET L NOTE 4) 2LL SHEET L NOTE 4) 2' MIN. w6 x 20 4. Anchorage D: six bolts for base plate "B" with Inside mount. The bolts
I/SHOULDER ﬂ/ (SEE NOTE 3, SHEET 1) i shall be 7/8-inch diameter x 10-inch high strength rods threaded full

| length and all galvanized. Rods shall be cast-in-place for new structures.
TRAFFIC | For existing structures, the rods shall be installed in 1-1/4 inch diameter

— e m— == [ONE-WAY — = p= holes with non-shrink grout or epoxy conforming to ASTM C 881. If the
VARIES thickness of a culvert's top panel requires bolts to be less than 10 inches
\ Bregh high, the bolts shall be approved by the Project Engineer.

MAX.

2. Right shoulder box culvert treatment is shown on this sheet for culverts
20 feet or less in length.

TRAVERSABLE T

3D|

APPROACH

CULVERT
A N HEADWALL

5. The guardrail length dimension "N" is the length as determined by the
length-of-need computation and is shown on the Plans. The minimum is
12 feet-6 inches. Where site conditions allow, the overall required length-
of-need can include the length of transition, the length of rail (N), and any
redirective length in the rail end treatment.

37!_6"

DGE OF NORMAL
PAVED SHOULDER
(6'OR LESS)

N | 37-_611 A ——
(SEE NOTE 5) |

v FILL BASE

SEE_SHEET I, NOTE 4) HEI%HT BT / ;
< 4 n

BASE PLATE B
WITH 6 BOLTS

(SEE_SHEET I,NOTE 4
/¥ SHOULDER

6. All posts, base plates, and anchor bolts shall be fabricated from be ASTM
A 36 steel. The above material, W-Beam, and all anchor bolts and
miscellaneous bolts, nuts, and washers shall be galvanized after
fabrication in accordance with Section 509 of the CDOT Standard
Specifications. Concrete, reinforcing steel, and structural steel elements
shall be in accordance with CDOT Standard Specifications Sections 601,
602, and 509, respectively.

TRAFFIC ! -‘Tb,-.cb,-ERT.b,-.

—— s * CULVERT .
—_ TWO-WAY —— — e,
TRAFFIC I
JRAFFIC

Guardrail for Culverts ?SE%HUNT]‘#%E 4[; 7. Post anchors encased in concrete shall be ASTM A 36 steel, and need

not be galvanized.

Inside Mount on CBC 8. Prior to installation of guardrail on culverts, three sets of working
drawings which comply with the requirements of the CDOT Standard
Specifications Section 105 shall be submitted to the Project Engineer for
information only.

RESUME 6'-3"
POST SPACING FOR
INSIDE HEADWALL MOUNT

1'MIN. | 6-3 L 6-3" MAX., ADJUST — 6-3n 1" MIN,
| | space As REQUIRED |
1 | |
[-]

_ﬁ_ﬁil
] ! \
) g 3 — L
. 'S . s . . .. A ll n
‘ f —_— — ] ? SIX 1" DIA —Al\v‘— /2
| F-12-73 (FWR3) RECT. WASHER ON PDST BOLTS ON CBC : 0 BOLT HOLES 2 —
T [ 1 Base Plate B Anchorage D
| | 1 1 |
CONCRETE BOX CULVERT (CBC) LENGTH ——
\ MEASURED ALONG G OF ROADWAY . (FOR INSIDE MOUNT) (FOR INSIDE MOUNT)
BETWEEN EXTREME ENDS OF OPENINGS
FOR MULTIPLE OR SINGLE BOXES. SEE
NOTES 2 AND 3.
Rail Placement for Inside Mount
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2y 8" C = 8 #5 BARS D = 1% R 4 #5 LONGITUDINAL
su || 4 (SEE | h CONTINUQUS REINFORCEMENT
| oty N I FOR ENTIRE LENGTH
T O [EA [ P Sy - OF BARRIER
| 6" I I A (SEE NOTE 8)
4 (#5) LONGITUDINAL I ———————-————————————————————————————————————————————:——:——:——:— 1
BARS (TYP.) 6" 4 #5 LONGITUDINAL BAR CONTINUOUS 4 (#5) BARS S BAR A
(SEE NOTE 8) \§ — / FOR WHOLE BARRIER (BAR A) | . .. AT 6" SPACING
[ ) 34,,A (SEE NOTE 7) AT 6" SPACING | | | | [ 1 40
- - - = = = = = = = - —l—- — = 4+ 9.5
10" R ; R 8 #5 LONGITUDINAL
(Tvp) - I E2 o ___J____tlo | e
(scs " e e
NOTE 1) = t [ [ [ [ 1" 7
N 0"
777 C - o L L !
PAVEMENT " J[_N I—— 23" 3n Drainage slot dimensions and locations shall L Bar A !#5! 4
SURFACE : - be provided by a Hydraulic Engineer and shown * .
Section C-C on the plans when the flow must be carried FODTING D~ = . Section D-D
Style CA across a barrier section (e.g. drop inlet or 5! Shall be 38 in. Anchorage
Concrete Barrier (Typ.) culvert overtopping areas). in anchorage that
. 10" transitions from type 7
8 Anchorage to type 3g-thrie beam GenLINOteS
(see sheet 2) : L :
’ 45‘7 Barrier elevation view including reinforced anchorage at end - 1. All edges shall be rounded with a 1-inch radius except as shown.
5] (For anchorage that transitions to bridge rail or thrie beam, See Sheet 2) 2 : 2. The barrier shall be anchored at the ends and at interruptions
ith the 10-feet reinforced anch . The footi d end
\ e Refer to the plans for the \lgva]\rrier?nay beeemgerlgli(;;\cii o? ?Iﬁe%ﬁﬁer meayot?elggn?'lr;cteend to the
o 5 65" Wy reinforcing, wiring, and light _L 10-inch deep footing using ten #8 rebar dowels (10 inches long)
‘ pole foundation installation set two in line at 24-inch spacing.
2 le foundation installati . in li 24-inch i
& 29" 30" min ! details. The transition to this _E * ) ) i
CONSTRUCTION : ‘ —(SEE 5-inch wider section shall be Ve TO Vgt 3. Barrier may be cast-in-place, slip formed, or precast (See
N i i = = .
JOINT > ? ’ OTE ) accomplished in one 10-foot Standard Plan M-606-14)
24" A ¢ long segment of barrier at Section A-A 4. Barrier foundation shall be pavement, or compacted aggregate
° Al i the beginning and the end — base, or embankment material.
e e NN J 7 " of the run of light poles.
7 Y | .l v 7 & 5. No footing is required (Typ.) except for 10-foot anchorage.
B NS B b 10 R ) 6. C ion joints shall be used on all barri h
23 - > | . Construction joints shall be used on all barrier types shown, at
. (SEE the end of the day's pour or after any interruption longer than 30
- ) ! NOTE 1) W4 X W. 7 * minutes. All construction joints shall be thoroughly cleaned
- y ‘ A ‘ , Transverse Contraction Joints before fresh concrete is poured.
: ¥ See Style CA detail " M]NT 14" | qumed or sawed Fransverse contraction joints are required at 20.-foot 7. Reinforcing steel in anchorage shall be Grade 60 epoxy coated
A . N for typical dimensions. 28" | mterval; or the ‘mtervals shall match the concrete pavement joints deformed bars.
for installations on top of the concrete roadway pavement.
2" x 4" Style CL g 8. Continuous longitudinal reinforcement shall be either Grade 60
Section B-B BARRIER FOR MOUNTED LIGHT POLES (SEE =— VARIES epoxy coated deformed bars or wire strand with minimum
Construction Joint NOTE 1) 4"~ 2/"-6Yy" ultimate tensile strength of 28,000 Ibs. and Class C galvanizing
gn according to ASTM A 603.
/" PREFORM NT ——{—= \ "
hazATERFALU ED ] N SA%S)(TL?Q();IT “L 6 9. Transition to existing concrete barrier installations of dissimilar
CONSTRUCTION 8 Y 2 (SEE NUTE‘8) o T \ 6 shape shall be accomplished in one 10-foot long segment of
6" JOINT DEFORMED o barrier.
16" A
- DUWELS | ANCHOR h i g4 34" 10" R T 10. Concrete shall be Class D.
n - ' A . " 3
4 P R N 15 °/ b9 . : WA ! CONSTRUCTION 11. Additional material for barrier embedment greater than 1-inch
10"y = 34
340 A 0 2 o, ° ‘ " L | L JOINT will not be measured and paid for separately but shall be included
8 T '2. T > > ] 1 | in the work.
- ‘ \
DEFORMED - 6l/y" CONCRETE 7 o | 12. Epoxy coated longitudinal rebar shall have a minimum lap splice
DOWELS 7 WALL T --1tF - of 38-inch wire strand longitudinal reinforcement shall be butt
- Dowel Placement Layout —- L . i he 10" R welded or mec.hagically_lspliced tohmaintain 100 percent of the
I ’ Kl | : — N N _ minimum required tensile strength.
— T FOR STYLE CC BARRIER ' . _.I 1 VARIES e . BREAKPOINT o .
: IS (PLAN VIEW) « Y% inch diameter x 1 foot — 15V, 1" min. AR . \ 7 13. All incidental work and material such as dowels, grout, anchors,
& 7 s long galvanized anchor 1-37 1 A L SLOPE VARIES bolts, pins, joint material, excavation for bases, continuous
[ T I 1 bolt and washer, Style CD & | |2 3 longitudinal reinforcement, shall be included in the cost of
6 T 10m Tl ; otyle LU 1o I ‘ guardrail.
CONCRETE 2 2 mechanically fastened /2" PREFORMED JOINT | VARIES
SURFAGE 23 . at 2-feet - 6 inch centers. BARRIER AGAINST WALL MATERIAL IF ADJACENT i 23'-2675" o . . .
A In future overlays, an overall minimum lv wh lled 70 CONCRETE PAVEMEMT 4 14. Reflectorization is required on all barrier types. See Barrier
Style CC height of 31 inches is required use onty when calle VN Reflector notes on Standard Plan 5-612-1.
Barrier dowelled to ' for on plans. Style CE I"MIN.
concrete surface Barrier for offset roadways
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(JOINTS TO MATCH JOINT TYPE AND 7'MIN. ., 2'-6"
SPACING IN CONCRETE BARRIER) FROM
* ¥ *
RN #5 BARS EQUALLY 2 | 2 JOINT
LR TR ] SPACED ON 4'CTRS. BRI
N JEUE U D NN 3" 18" CONCRETE
T s Eos s SN [l
- — F - T _ = - - - — L 1 | P R —_ — - —
P R o i e S R CONCRETE BARRIER
< #5 BAR 2'LONG (TYP.) S < S GUARDRAIL TYPE 7
I

Elevation #5 REINFORCEMENT CONTINUDUS BARS

*
2 FT.IS TYPICAL FOR CAST-IN-PLACE BARRIERS.
1 FT. IS TYPICAL FOR PRECAST BARRIERS.
THE MINIMUM ACCEPTABLE DIMENSION IS 6 IN.

NOTE: VERTICAL TIE BARS ARE NOT REQUIRED

WHEN THE GLARE SCREEN IS POURED MONOLITHICALLY
WITH THE BARRIER. SEE SHEETS 1 AND 2 FOR
BARRIER DIMENSIONS.

17

#5 REINFORCEMENT CONTINUDUS BARS
#5 x 24" TIE BARS SPACED AT 4'CENTERS

OPTIONAL CONSTRUCTION JOINT
——
GLARE SCREEN
ON TYPE 7 N GLARE SCREEN

Glare Screen
at Median Obstructions

GUARDRAIL TYPE 7
ON TYPE 7

Concrete Glare Screen

A HOLES MAY BE FORMED OR ORILLED STRAIGHT

GLARE SCREEN

Ty
BACK SIDE STANDARD H{.

BARRIER SHAPE

r/ UNDER NUTS U

" /'i 2 ISLDTS I:l)/z

8 @%" x %" 4 #5 LONGITUDINAL CONTINUOUS o g"
| N . REINFORCEMENT FOR ENTIRE ,—\"'
| 6741 LENGTH OF BARRIER 1
[ R (SEE SHEET 1,NOTE 8) 1= 3

100 =

%

THROUGH THE BACK OF BARRIER. THE BARRIER
SHALL BE PROTECTED TO ELIMINATE SPALLING
WHEN DRILLED.

USE STD. WASHER

NUTS AND BOLT HEADS.

A FIVE %" DIA HIGH ST.BOLTS T0
FASTEN TERMINAL SECTIONS ON
BOTH SIDES OF CONCRETE.

UNDER

BACK AND FRONT

SIDES ARE SYMMETRICAL

BAR A
AT 6" SPACING

BARS

r.- AI.

8 #5 LONGITUDINAL

FIVE 7" DIA. HIGH ST.BOLTS
WITH %" x 3" x 2'/4" MIN. WASHERS

T
> \:\‘ufu

‘<_4u |

10" -
B I A

2o ]

Section I-|

Type 7 to Single Type 3G Transition and Anchorage

(See anchorage detail on Sheet 1 for reinforcement information)

2I "

—— — — — — — — — -
T e e e C e C e e C e T e

=

CONNECTS TO
STANDARD ROADWAY

i GUARDRAIL TYPE 7
- 2I/2u
. , 1 5II

CONNECTS TO 1 . "
BRIDGE RAIL 102" | - "a- s e as s s s s |8
TYPE 7 2I/2u_ ry s 5 — = — - — - — -
4 #5 LONGITUDINAL CONTINUDUS sd [ . . . s . s ..,
REINFORCEMENT FOR ENTIRE LENGTH L ' ' ' - : : : :
OF BARRIER (SEE SHEET 1,NOTE 7) TRAFFIC
2y Plan
|, 107" oo soace F
— 5"} AT 6" SPACIN I" EXPANDED
(SEE SHEET 1) /<PDLYSTYRENE ¢ Bl

25" 2

34" K

34

o

This section provides a transition for the shape of the Bridge Rail Type 7 to
the roadway Guardrail Type 7. Measured and paid for as Guardrail Type 7.
(See anchorage detail on Sheet 1 for reinforcement information)

| o | . 1/4" DIA. x 2' STANDARD GALV. PIPE | lg.. : :
L e Ay SOCKET FOR #8 x 4'DOWEL It L ]
I'— 18" ——I Section F-F 10" I-—z:l,u _..I
E F .
Section E-E Elevation (Ch Section G-G

Bridge Rail Type 7 to Roadway Shoulder Type 7 Transition and Anchorage

ON THIS SIDE)

(OR USE DOUBLE THRIE BEAM
IF THE DIRECTION OF TRAFFIC
IS OPPOSITE OF THAT SHOWN

TYPE 7
PAY (g
NGTH W 24" WOOD POSTS OR
\ 21l/y" STEEL POSTS éufsmgg&[meAL
WITH WOOD BLOCKS
J - MET A BEay | I__ = __I | REINFORCEMENT FOR
TRANS S PaRT TR 1 ENTIRE LENGTH
ITio, TYPE 36 o 5 e OF BARRIER
. SEE SHEET 1,NOTE 7
6% NESTED ( ’ )
THRIE 22 20"
l HEn 32 BAR A AT
~—1- 6" SPACING
| 8 #5 BARS
ol . | LONGITUDINAL
| |
| |
SINGLE THRIE BEAM

Section J-J

Type 7 to Double Type 3G Transition and Anchorage

(See anchorage detail on Sheet 1 for reinforcement information)
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CAP WITH 3" CONCRETE OR 3" DESIGN | SHY LINE | FLARE RATE FOR | FLARE RATE FOR
£ BITUMINDUS SLOPE AND DITCH SPEED | OFFSET | BARRIER INSIDE |BARRIER OUTSIDE Notes
et PAVING (MPH) | (FT.) SHY LINE SHY LINE 1. The median in these applications shall be paved on a slope continued
2 DIA. e BACKFILL, CLASS 2. THE CONTRACTOR, AT HIS EXPENSE, 80 12 30:1 20:1 from the adjacent paved shoulder or a 10:1 or flatter slope.
WEEP HOLE HAS THE OPTION OF USING CONCRETE OR OTHER MATERIAL 75 10 30:1 20:1
ACCEPTABLE TO THE ENGINEER IN LIEU OF BACKFILL, 70 9 30:1 20:1 2. The pay length for barrier on both sides of an obstruction will be

CLASS 2 determined by one linear measurement along the guardrail centerline.

60 8 26:1 18:1 The backfill and cap between columns or obstructions will not be

3 7 24:1 16:1 measured and paid for separately, but shall be included in the work.

50 6.5 21:1 14:1

45 6 18:1 12:1 3. Guardrail between columns or obstructions may be Styles CD or CA as
WIDTH OF COLUMN OR PIER 40 5 16:1 10:1 shown on the plans.

30 4 13:1 8:1

<
wS
Treatment between Columns )y/

or Obstructions / * The shy line offset is measured from the edge of

the traveled way.

ONE 2" DIA. WEEP HOLE
REQUIRED BETWEEN COLUMNS. Table of Flare Rates for

GUARDRAIL CENTERLINE FOR Permanent Concrete Barrier e 20" —»] . 20 ~.|

PAY LENGTH MEASUREMENT

TRAFFIC

SHOULDER \

| SE
CONTINUDUS Efre Rares
/L . /" MEDIAN BARRIER Be

- -

7 S ~ SEE TRANSITION =
LR DETAIL ON SHEET 4 contivuous -
S Taag MEDIAN BARRIER
SHOULDER
TRATIC EDGE OF TRAVELED WAY (TYP)—

Bridge Approach

N\ GUARDRAIL CENTERLINE FOR
W2 PAY LENGTH MEASUREMENT

2
{3 \/‘]311

S SPAN DBSTRUCTION T0 NEAREST 10
< RAFFIC / WHEN PRECAST BARRIER 1S USED.

SHOULDER NN

CONTINUOUS
MEDIAN BARRIER

Obstruction Wider than 3-Feet

SEE FLARE RATES TABLE Q\

ONE 2" DIA. WEEP HOLE
REQUIRED BETWEEN COLUMNS

/" PREFORMED JOINT MATERIAL '
GUARDRAIL CENTERLINE FOR
A PIER COLUMN, SIGN SUPPORT FOOTING, B - PAY LENGTH MEASUREMENT  CONTINUOUS
CONCRETE WALL, OR SIMILAR 3 W MEDIAN BARRIER
OBSTRUCTIONS.
60' SHOULDER
EDGE OF TRAVELED WAY (TYP.)—T . T
< Style CA at Obstruction TRAFFIC
14
/ T ‘| (OBSTRUCTION NOT SUITABLE FOR TYPE CD)
.
R
'f el < RAFIC [ EDGE OF TRAVELED WAY (TYP)
19 .,
S SHOULDER
o~ IMPACT ATTENUATOR OR
OTHER ACCEPTABLE SAFETY
= - . . . o — { END TREATMENT
| I
CONTINUOUS _/
N o MEDIAN BARRIER
el V 2 Obstruction 3-Feet Wide or Less SHOULDER
. . TRAFFIC *
Hazards in Narrow Medians Median Barrier End Treatment
OI
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0BSTRUCTION —:

L4 .

L4 .

1/p" PREFORMED ——2
JOINT (TYP.) i

®

(SEE NOTE 1) —=

¢ IS VERTICAL
(SEE NOTE 4)

0'70 2-7"
~— (SEE NOTE 3)

(SEE NOTE 4)

0’70 27"

(SEE NOTE 3) —=

EDGE OF 6'0OR WIDER SHOULDER

EDGE OF 4'LEFT SHOULDER FOR
A RAMP OR A DIVIDED RDAD

(SEE NOTE 2)_

¢ IS VERTICAL

. D ~
3— OBSTRUCTION

- b

- D

{"O"

Notes

1. Two feet is desirable for this dimension with a 4-foot left shoulder. The minimum is O feet, which is
acceptable for 6-foot or wider shoulders.

2. Rate of slope depends on guardrail location:

A.

For guardrail face 2 feet or less from the normal edge of paved shoulder, continue the rate of
slope of the normal paved shoulder to the breakpoint.

For guardrail face more than 2 feet from the normal edge of the paved shoulder, the slope
shall be 10:1 or flatter.

\ BASE_COURSE

MIN.

TISUBBASE - il
SUBGRADE %¥ AL 2

EDGE OF 6'0OR LESS
RIGHT SHOULDER

EDGE OF 8'
RIGHT SHOULDER

Type 7 on Left and Right Shoulders at Obstructions

DBSTRUCTION VARIES

®

POINT OF SLOPE

TYPE 3

18'-9"

18'-9"

TYPE 3

SELECTION

(SEE NOTE 4)

N |—— 37'-6"

TYPE

3G

)\

TYPE 3G

3. If the distance from the edge of shoulder to the obstruction exceeds 4-feet 7-inches, Type 3-W
beam guardrail may be specified on the plans instead of Type 7 (See plans, and detail below).

4. Style CA barriers are shown. Style CD may be used as appropriate. See Sheet 2 for Type 7 to Single

Type 3G Transition.

5. The area between shoulder and the Type 7 Barrier shall be paved. Payment for the paved surface
will be made under a pavement pay item, HMA or Concrete, with quantities shown on the plans.

@ The guardrail length dimension "N" is the length as determined by the length of need computation
and as shown on the plans. Minimum shall be 12-feet 6-inches where site conditions allow.

CAD Ver.: MicroStation V10 Scale: Not to Scale Units: English

LAL AL LB Ll 'l 'l 'l '] '] 1 'l '] '] '] '] '] ']
i (SEE_NOTE 2) } ——010 2-7
> (SEE NOTE 5) N 2 (SEE NOTE 3)
¥ SflloeR ] OBSTRUCTION
[ TYPE 7 (SEE NOTE 4)
010 247 (SEE NOTE 3 ~———— TRAFFIC EDGE OF 8-FT.OR 10-FT. SHOULDER CONCRETE BARRIER \ /
TRAFFIC =i EDGE OF 6-FT.OR LESS SHOULDER ) e -
| [ .
2-Lane 2-Way Roads T ' M~’I>N ,
_7n ! 2 4'-7"
® 0BSTRUCTION VARIES <4 0'10 i
A £\D ANCHORAGE MAY BE FLARED OR NONFLARED. [ SHUULDER\' 2i7 17"
376 TYPE 3 |, _18-9" (SEE NOTE 4) I
| . TYPE 3G SEE M-606-1,
EDGE OF 6' OR WIDER SHOULDER D 0'10 LIMIT OF GUARDRAIL INSTALLATION IN RESTRICTED SHEET 1, NOTE 3
T [ 27 (seE NoTE 3) CLEARANCE SITUATIONS. SEE THE DETAIL TYPE 7
EDGE OF 4' SHOULDER i ON LEFT AND RIGHT SHOULDERS AT OBSTRUCTIONS,
| (SEE NOTE 2) (SEE NOTE 5) N 7 (SEE NOTE D) AND NOTE 3.
SHOULDER }
TRAFFIC =t
EDGE OF 6' OR LESS SHOULDER TRAFFIC et
EDGE OF 8' OR 10' SHOULDER i
' (SEE NOTE 2) A (SEE NOTE 5) %
2 | L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] LEL L L L]
vl 0 o
A 2'-7" (SEE NOTE 3)
g TYPE 3 18'-9" (SEE NDTE 4)
[ 76 ™ TYPE 36
™ OBSTRUCTION VARIES
Directional Roadways and Ramps
Hazards on Roadsides
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General Notes

UNIT LENGTH 10 FT. 1. Precast Type 7 Concrete Barrier has been classified as TL-3 MASH compliant. Manufacturing
and utilization of Precast Type 7 Concrete Barrier is permitted for all CDOT projects
M STIRRUP PAIRS 274"F:|_r-'/_1 requiring TL-3 MASH compliant temporary concrete barrier. Refer to CDOT's Approved
/ . . \ - Product List (APL) for additional MASH compliant proprietary temporary barrier devices. All
16 16 ~ T proprietary products shall be installed conforming to the manufacturer's recommendations.
ogn Guidance from Standard M-606-14 is not applicable.
23 2. All steel reinforcing shall be 2 inches clear of the nearest surface of concrete, unless
otherwise shown. Reinforcing steel shall be Grade 60 minimum.
g 3. Concrete shall be Class D.
Stirrup "M" #5 Rebar Pair 4.  For temporary installations, install with a 4-foot minimum distance from the centerline of
T<— 12— STABILIZING AND PINNING ASSEMBLY the Precast Type 7 Concrete Barrier to any obstructions behind it. For temporary
)

(TYpP.) SEE SHEET 3 FOR DETAILS Plan installations with less than a 4-foot minimum distance, stabilization pins shall be used on
each Precast Type 7 Concrete Barrier unit adjacent to, and within 10 feet of both sides of
the obstruction. See Sheet 3 for stabilization pinning details.

l——- B 34" i I_fz--
1 C — 5. The flare rate for temporary installations shall be 10H:1V or flatter, unless otherwise
r-TTr T T o L A ‘V ””” ‘ 7 2+ g approved by the Project Engineer.
: 777777777 _4--_ G !_.1 6. Stabilization pins shall be used to anchor each 10-foot unit in all installations. See Sheet 3
*********************** o | for stabilization pinning details.
| I 39 1
n | " >
% D]A‘\LUOP BAR gn 34 %A 45 7. The month and year the Precast Type 7 Concrete Barrier was manufactured shall be molded
777777 - into one end of each 10-foot barrier unit.
3 L 1on ! 39 |
SCUPPER . 8. Approved non-shrink grout shall be used for grouting over all pins and grouting of scuppers.
“= 1" CHAWFER (R RADIUS— o Loop Bar Bending o
A ON FACH FACF C Detail 9.  When hydraulic analysis allows, scuppers may not be needed on:
- " " | o - (ASTM A36)
r ——‘ 4 28 | 12 I—-— B T A. Median installation with inlet drainage.
FOUR 9'-4" #5 BAR (HOT-DIP GALVANIZED B. Precast Type 7 Concrete Shoulder Barrier on high edge of a superelevated shoulder.
OUR 9-4" #5 BARS AFTER FABRICATION) - ~ ~
EACH FACE C. Precast Type 7 Concrete Median Barrier on a crest vertical curve.
Elevation 10. All incidental work and materials, such as; connecting pins, anchors bolts, grout, and
—_— installation for end anchorage will not be paid for separately, but shall be included in the
cost of the work.
11. One-inch diameter threaded inserts may be cast-in-place to facilitate lifting for the
temporary Precast Type 7 Concrete Barrier applications only.
v fBt] 2 YRy 2" |t |2 (TYP)
1 =~ 1" R l — I<T 12" R 12. Reflectorization is required on Precast Type 7 Concrete Barriers. See Concrete Barrier
A "R (TYP) ~ A LR (TYP) L "R (TYP) Reflector notes on Standard Plan S-612-1, Sheets 4 through 6.
4u ;ho
SII
2" <——| 2" x 1Y/2" SLOT (TYP.)
2" 2" 3 =1— 2" x 15" SLOT (TYP.)
2" 1 #5 BARS (TYP.) 2'/;"
! ! n " 8"
‘ Va" CHAMFER 34" 12" | VA" CHAMFER _—| > I — 4"
2" | ll/zu ‘ | 2;/411 _:—r_
n ‘ n 4"
_‘_ __— "R —ﬁ\ o ‘ L 10°R REFER TO STANDARD PLAN -
n_J] " E—/—a—\ 34n M-606-13, SHEET 1
2' 57/ j \ . 2= ‘ \ - TRAFFIC 23" £l DETAL STYLE Cp, 28"
, _L \ 10" V4 i \ 10" SIDE "] | For anchor BoLT oETALL 28
8 }/4u R "R (TYP) —T— . "R (TYP) 6" - i }/4" R "R (TYP) 10" R | |
3 T\ —__1t 3 :Ll: o ~— 1"
, ] ‘-L 12:1 TAPER (TYP.) - , o “‘k 12:1 TAPER (TYP.)
" CHAMFER " CHAMFER *k " |
! g 23 —— 1" x 5" ) ! 23 ——— 1" x 5" 10" 8 -
CONTINUOUS KEYWAY CONTINUOUS KEYWAY 3 [ } 4" g
. . . 4" —
Section A-A Section B-B Section C-C ! <—1]'/2""|
Fe—15/5"—=
*% Dimensions marked are to the intersection point of Narrow Base
the barrier slopes. Construct the 10-inch radius to Narrow Base Stirrup "M" #5 Rebar Pair
provide a smooth transition between the slopes. Shoulder Barrier
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%" DIA.LOOP BAR

CIRCULAR WASHER
(//g" MIN. THICKNESS.)

1" DIA. PIN ——
(SEE NOTE 2)

BOTTOM !>" MAY BE
BEVELED TO FACILITATE
PLACEMENT

-

Connecting

UL

DETAILS) _" (TYP.)
\
|/4|| =
Il cHavFer |7 ) Z
===13 ‘ Ec-cbk=F=Z ==
=R ==l Es =
LS\ M\ —=2=5=2E==
%\ffff,{’ "77\77/37777\%’77*
j\il\iij,i\ ] : ﬂ,iE ,/;/ :/Li -z
Scoe=r M =oszEzkes
= = = \& == == 5 = =
=522 I =7=p=-
\
PINNING ASSEMBLY
(SEE SHEET 3 FOR DETAILS) Plan
SHOWN PRIOR TQ PIN INSTALLATION.
FOR DETAILS NOT SHOWN,
SEE SECTION VIEWS A-A,B-B AND C-C
ON SHEET 1.
V8
1" X 8 UNC
7 :E
2" OR 24" DIA.

30" + |/8"

Pin Detail

PIN SHOWN

GROUT OVER
PARTIALLY
IN PLACE \. / CONNECTING PIN
s L ’Jr***T**
]
| | |
= :::::7 I I
777‘77774» 7?:77:;::
- 77777‘7 | I
| | | |
| | |
| : |
. - i -
_ 1 . -1
T T L L - —
i,EE‘F?S'g LEE_?_FL:L,
L L
Elevation

FOR DETAILS NOT SHOWN,
SEE SECTION VIEWS A-A, B-B, AND C-C
ON SHEET 1

¢
I/Z“ "
,»\«30
| —— Y>" DIA
" @
sl
= A
r T,
|/4u
30" + |/8"
L =
e 1" DIA.PIN
(SEE NOTE 2)
Alternative

Pin Detail

Details for Pin and Loop Connection

Notes
1. Washers shall be forged as an integral part of the pin or shall be welded as shown.

2. Pins shall be hot-dipped galvanized after fabrication.

3. If an alternative top configuration is used for lifting, the lifting pin shall be provided.
Pins shall conform to critical dimensions (pin length and diameter).

4. Pins shall conform to ASTM A449.

5. Approved non-shrink grout shall be used for grouting over all pins, and grouting of
scuppers.

6. Both ends of the Type 7 Concrete Barrier shall have a 24:1 taper in each direction
from the center pin recess to it's outer edge to facilitate placement on curves.

&
w oo
W 2
D S
o T @ RN S
+ 1 Y + Mo
SO of Lo &~
r)}\'i <K Q\\’LQ‘\ o Q\\@\
< sl Q\*\\ Q?\%
6‘@*& S
2" 1.D. CONNECTING Q2
A\
LOOPS (TYP.) s R
)
I
Aty <
‘ S
]/"? 2--
4/‘/\ /
'/ v
72, », JOINT OPENED
/%}74,00? Q T0 SHOW DETAILS— B2
@ 24:1 TAPER V&S
(Typ)

Joint Style

@ A1-inch by 12-inch taper is required at the bottom of
all four corners of the Precast Type 7 Concrete Barrier
sections to eliminate snagging of snow plow blades.

@ The horizontal slots shall be 1% inch in depth at the
center of the Precast Type 7 Concrete Barrier and may
decrease in depth at the edge of the barrier unit due
to the (24:1) taper.
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1"R (TYP.)

12:1 TAPER
(TYP.)

22" (TYP.)

1" DIA.

.—=4®T #

,Z\/Zu Y \P )

12:1 TAPER

(SEE TABLE)

1" R (TYP.)

Plan View of S Bar Ends

1"R (TYP.)

2//2" DIA. PLATE
%" THICK

SEEHEIEY] - RELIUKK
RN

K

NN
R

VARIES

1" DIA. PIN

(SEE NOTE 2)

FILL RECESS WITH GROUT
AFTER PLACING PIN.
RECESS TO BE
3" WIDTH (TYP.)

USE 2 PINS PER END.

7" l 1 S R sy o I —1"R (TYP.)
i L
l 4 i \ /—\ m“——; FORM HOLE FOR PIN WITH

T 4, wen 3 115" 0.0. PVC PLASTIC PIPE

t ! #a 'S"BAR (TO BE LEFT IN PLACE).

4 s 135" R

i N
[ [

1" DIA. —=

(TYP.) o L

Elevation View with Pins

Stabilization Pin
(ASTM A 36 STEEL)

STABILIZATION PIN THROUGH SURFACING INTO SUBGRADE.
DRILLED HOLES REQUIRED FOR CONCRETE PAVEMENT.

Details for Stabilization of
Temporary Pinned Precast Type 7 Concrete Barrier

&

1" DIA. PIN

(SEE NOTE 2)

i

I/4u_..”.__
Optional Tapered End Pin

(SEE NOTE 3)

Notes

. See Sheet 1 for reinforcement and other details not shown here.
. Pins shall be hot-dipped galvanized after fabrication

. An optional 3 inches maximum tapered end point may be provided
on the stabilization pin to facilitate driving.

ROAD SURFACE PIN LENGTH

CONCRETE 2 FT.-6 IN.
HMA 3FT.

SOIL 3 FT.-6 IN.

Table of Stabilization Pin Lengths
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Isometric View (Typ.)

Notes

1. Precast Type 7 Concrete Barriers shall be used only in temporary configurations and must be inspected prior to reuse and
placement in work zones. Continued use in work zones is also subject to periodic inspections. Inspections and measurements
will be performed by CDOT. Any Precast Type 7 concrete barrier showing any one of the following discrepancies will not be
installed or allowed to remain in use:

A slot connection where more than 25% is either cracked or missing.

A crack on top of a barrier unit which runs down the vertical face on either side for more than 16 inches.

A chip on the top or vertical face which is more than 1 square feet in area and more than 2 inches deep. Smaller areas

and depths shall be field patched. Chips less than 2 inches deep and within a reasonable area shall not require

attention.

A horizontal crack on either side which is greater than L/2, or that splits into a "Y" shape with arms greater than 12
inches.

A horizontal crack in the sloping area that is greater than L/2 and intersects a vertical crack.

A chip on a vertical curb greater than 1 square foot in area and/or 3 inches deep. Smaller areas and depths shall be field
patched. Chips less than 1 inch deep and within a reasonable area shall not require attention.

A vertical crack across the bottom and up the curb face into the sloping face.

@0 0 @ 006

Spalling concrete that is pitted, flaked, or broken off more than 5 square feet combined (exposed rebar may or may not
be visible).

©

Any corners that are chipped more than 1 square feet in area in area and more than 2 inches deep. Smaller areas and
depths shall be field patched. Chips less than 2 inches deep and within a reasonable area shall not require attention.

2. A"crack" is defined as an opening of at least 1/8 inch in width when measured with a feeler gauge.

3. All Precast Type 7 concrete barriers shall be in accordance with Subsection 606.04(b) of the CDOT Standard Specifications.

Non-Reuse of Precast Type 7 Concrete Barrier
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36"

FINISHED _|
GRADE

% 6'/4" 6'/4" }/4
i

24"

'/2" R (TYP.)
OR ¥," CHAMFER

CONCRETE OR
HMA PAVEMENT
(SEE NOTE 6)

Concrete Barrier Style CA

2R

(8) #5 CONTINUOUS
EVENLY SPACED

NO SLOPE

OPTIONAL CONSTRUCTION

LEVEL WITH TANGENT
FLOWLINES FOR
CAST-IN-PLACE BARRIERS)

4 e (e ¥

#4 QBAR e 12".

VARIES

CONCRETE OR
HMA PAVEMENT
(SEE NOTE 6)

L] L]
L] L]
36"
JOINT (SHALL NOT BE
OFFSET f
ROADBED
SURF ACE 1'-6"
"——
UPPER 8"
ROADBED 2 I
STRUCTURAL g
SECTIDN 1
8II
VARIES _| 1
lll - 36"
8II
OFFSET an 12" VARIES
ROADBED
SURF ACE

Concrete Barrier Style CE

Details similar to Style CA except as noted.
Use concrete barrier end anchor when necessary.
Shown 36 inch roadbed surfaces offset.

/2" PREFORMED

5-¥,"
BII - 10"
JOINT MATERIAL ——| ‘
‘e ° 3u

Details similar to Style CA except as noted.
Barrier dowelled to concrete surfaces.

A MIN
e
EXISTING
#5 DOWEL @ 24" 360 | WALL OR .
(TYP.) ABUTMENT
bt
CONCRETE v
l_SURFACE Lo

7II
(TYP.)

Concrete Barrier Style CC

#4 BAR @ 12"

(4) #5 CONTINUDUS
EVENLY SPACED

g

CONCRETE OR
HMA PAVEMENT
(SEE NOTE 6)

Concrete Barrier Style CD

Barrier against walls.

22"

CONSTRUCTION #5 DOWEL @ 24" 12-pm
JOINT (TYP.) ’-——‘ |
"3 .
e s et 6"
e B
1 { 1 . e
'l 1 1 St
' ' ' st
i i i : sk )
. T T CONSTRUCTION __ "= [-7s 30" MIN.
; I ! JOINT T [
i 2 2 o]l 2 2 B
]II B : :..
FOR STYLE CC BARRIER. — x
4II
PLAN VIEW - - |
A 24" A

Dowel Placement Layout

* For surfaces offsets less than or equal to 3 inches, no e CAA

additional reinforcement is required.

Surface offsets greater than 3 inches will require

additional reinforcement as shown.

The lowest layer of two #4 shall be 3 inches above the
bottom of the barrier. Each vertical increment of 8

I_ﬂ 4n x oM

Section A-A
Construction Joint

TRANSVERSE
CONTRACTION

inches measured from the lowest layer of
reinforcement shall include an additional two #4.

For barrier transitioning in height, maintain the bottom
reinforcement layer cover and discontinue/add
incremental reinforcing parallel to the barrier as
height requires.

W Reinforcing stirrup not required for roadbed offsets
less than 1 foot.

See Note 15.

JOINT

12"
MIN.

A S

10.

1.

12.
13.

14.

15.

16.

General Notes

See Sheet 2 for details of Concrete Barrier Style CA end anchor connections to
structures or transition to Guardrail Type 7.

See Sheet 6 for Concrete Barrier Style CA transitions at bridge columns and sign
pedestals in medians.

Where glare screens are required, use Concrete Barrier Style CG on Sheet 4.
Where roadbed offset is greater than 1-1/2 inch, see Concrete Barrier Style CE.
Barrier may be cast-in-place or slip formed.

Barrier foundation shall be pavement, or compacted aggregate base, or
compacted embankment material.

No anchorage is required (Typ.) except for the 10-foot anchorage. See Sheets 2
and 3 for details.

Construction joints shall be used on all barrier types shown, at the end of the
day's pour or after any interruption longer than 30 minutes. All construction joints
shall be thoroughly cleaned before fresh concrete is poured.

All reinforcing steel shall be Grade 60 epoxy coated deformed bars and shall be a
minimum of 2 inches in from the nearest concrete surface, unless otherwise
noted.

Continuous longitudinal reinforcement shall be either Grade 60 epoxy coated
deformed bars or wire strand with minimum ultimate tensile strength of 28,000
Lbs and Class C Galvanizing according to ASTM A 603.

Transition to existing concrete barrier installations of dissimilar shape shall be
accomplished in one 15-foot long segment of barrier.

Concrete shall be Class D.

Additional material for barrier embedment greater than 1 inch will not be
measured and paid for separately, but shall be included in the work.

Epoxy coated longitudinal rebar shall have a minimum lap splice of 38 inches.
Wire strand longitudinal reinforcement shall be butt welded or mechanically
spliced to maintain 100 percent of the minimum required tensile strength.

All incidental work and material, such as; dowels, grout, anchors, bolts, pins,
joint material, excavation for bases, and continuous longitudinal reinforcement,
shall be included in the cost of guardrail.

Reflectorization is required on all barrier types. See Barrier Reflector Notes on
Standard Plan S-612-1.

12/"

15" MIN,

4
|t

Section B-B

g 10 Yo

FINISHED /[

GRADE

Formed or sawed transverse contraction joints are required at 20 foot
intervals or the intervals shall match the concrete pavement joints
for installations that are on top of the concrete roadway pavement.
See Concrete Barrier Style CA for typical dimensions.

Transverse Contraction Joints
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® #409 6 —

FINISHED
GRADE _l

(8) #5 CONTINUOUS

£ d 36"

1

4_

A ANCHORAGE () 45 \OTE 2
FOR 5-0"

10"

(4) #5
FOR 5'-0"

\ #a A

\

\

‘ FINISHED

\ GRADE

1 |
é;g

10'

CONCRETE BARRIER

STYLE Cj

End Anchorage

24"

Section A-A

15'-0" CONCRETE BARRIER TRANSITION

Notes

1. See Sheet 3 for end anchorage requirements. At a minimum, the barrier shall
be anchored at the ends and at interruptions with a 10 foot anchorage. The
anchorage shall be monolithic or doweled with 2-#8 x 8" @ 2'-0" bars.

2. See Sheet 1 for Concrete Barrier Style CA and Style CC.

3. Transition to existing concrete barrier installations of dissimilar shape shall be
accomplished in one 15-foot long segment of barrier.

4. See Sheet 6 for Concrete Barrier Style CA transitions at bridge columns and
sign pedestals in medians.

5. For Style CA connections to structures, see the Bridge Plans.

CONCRETE BARRIER

TYPE 7 OR OTHER
1

f / |1
u Z-— - — - —t——-—- - — i — - — i — - — - — - — - — - <-—-—-—-—- — - —-— 2 24"
| 7 — |4
EDGE OF BARRIER BASE —t/ | CONCRETE
PLAN BARRIER q_
CONSTRUCTION

CONCRETE BARRIER

STYLE CA

15'-0" CONCRETE BARRIER TRANSITION

JOINT

__ CONCRETE BARRIER
TYPE 7 OR DTHER

\
[
2

i "
34 Z

Transition Concrete Barrier Type 9 to Concrete Barrier Type 7 or Existing

ELEVATION

1— FINISHED GRADE
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Notes

1. See plans for concrete barrier lengths less than 150 feet and/or hinge widths equal
to or less than 1 foot behind the concrete barrier.

(8) #5 CONTINUDUS, (5 44 [\ 0 6 A —B
EVENLY SPACED ” ﬂ r— 2. See Sheet 2 for Reinforcing Bar Details.
272" | . |
[ <150 | 3. New concrete barriers under 150 feet shall be doweled into existing concrete
T Gl T SHOULDER bridge barriers or wingwalls to minimize rotations to any of them. See Sheet 1 for
36m HIHI— —IHIH dowel placement layout.
| HIHI- —IHIH 2y %
- = —=Hkl [ —— /‘24 4. For end anchorages under 150 feet, construct the anchorage for the entire length
I_Uf_l’ﬂ R T e e e EP e — E— - N of the concrete barrier.
I_ﬂ'_l @ ¥ 1 —’T"
FOR 5'-0" SEE NOTE 4 EXISTING 1-0' MIN. 5. For concrete barrier runs greater than 150 feet but less than 500 feet, the run
—B GROUND 1'-0" MIN. shall be anchored at the ends and at gaps, such as an emergency access.
Section A-A A EROSION CONTROL
SEE NOTE 2 WIDEN AREA OR OTHER 6. For end anchorages over 500 feet, construct anchorages every 250 feet.
Concrete Barrier End Anchorage Under 150 Feet Section B-B 7. Reinforcing steel in anchorage shall be Grade 60 epoxy coated deformed bars.

8. Concrete shall be Class D.

9. All incidental work and additional materials shall be included in the cost of the
concrete barrier.

® #409 & |——-A —C —D

| f | |
| 150' TO 500 | SHOULDER
._ﬁ Im1— il uing
HIHI— —I I
—" gy

HIH - —I [+
(4) #5 SEE L EXISTING 1-0' MIN.
FOR 5-0" NOTE 5 GROUND 1'-0" MIN.

—C —D EROSION CONTROL
A WIDEN AREA OR OTHER
Concrete Barrier End Anchorage between 150 Feet and 500 Feet Section C-C
® #400 6" |—-A —C —~D

| 500' >

__ﬁ (n i Hit— Hit— HIf = SHOULDER

HIHI— HIHI— HIHI— HIifI— .

e e e o 4 /\ e

= n = o = | EE - "24/\/\;
@ #5 10
FOR 5'-0" SEE NOTE 6 (TYP.) —C —D EéESUT,JSC 1-0" MIN.
1'-0" MIN.
A ERDSION CONTROL
Concrete Barrier End Anchorage over 500 Feet | WIDEN AREA OR OTHER
Section D-D
Computer File Information Sheet Revisions Colorado Department of Transportation . Standard Plan No
Issuance Date: 07/01/26 Date: Comments P P Guardrall Type 9 M 606 15

Designer Initials: JBK

Last Modification Date: 07/01/2026

Last Modified By: DLK

CAD Ver.: MicroStation V10 Scale: Not to Scale Units: English

2829 West Howard Place
Denver, CO 80204 p g Issued by Construction Engineering Services: July 01, 2026 Project Sheet Number:

Construction Engineering . ;
E @ o2 e o P Slngle Slope Barrier Standard Sheet No. 3 of 11

0000




< Previous M Standard - M-606-14 Precast Type 7 Concrete Barrier

Table of Contents

Next M Standard - M-607-1 Wire Fences and Gates »

9" I GII I 9"
3"
[ ]
L] [ ]
2II
MIN.
[
L ] [ ]
56"
L ]
[ ] [ ]
[ ] [ ]
5T
FINISHED _| I
GRADE ”

'/2" R (TYP.)
OR ¥," CHAMFER

(11) #5 CONTINUOUS,
EVENLY SPACED

ROADBED SURFACES
MAX. OFFSET 11/,"
(SEE NOTE 2)

CONCRETE OR
HMA PAVEMENT
(SEE NOTE 3)

Concrete Barrier Style CG (56")

Monolithic concrete glare screen/barrier

1. See Sheet 5 for details of Concrete Barrier Style CGE/CG End Anchors
connections to structures and transitions to Guardrail Type 7.

2. Where roadbed offset is greater than 1% inches, see Concrete Barrier Type
CGE.

3. Barrier foundation shall be pavement, or compacted aggregate base, or
compacted embankment material.

4. Reflectorization is required on all barrier types. See the Barrier Reflector
Notes on Standard Plan S-612-1.

56"

#5 DOWEL @ 24"
(TYP.)
OFFSET
ROADBED
PAVEMENT SURF ACE

l_ SURF ACE l

7II
(TYP.)

-

Concrete Barrier Style CGC

UPPER
ROADBED
STRUCTURAL
SECTION

b

Details similar to Style CG except as noted.
Barrier doweled to concrete surfaces.

VARIES __|
lll - 36"

T

OFFSET

OPTIONAL CONSTRUCTION
JOINT (NOT TO BE LEVEL
WITH TANGENT FLOWLINES

FOR CAST-IN-PLACE
BARRIERS)

#4 BARR (TYP.)*

#4QBAR @ 12" .

VARIES

ROADBED
SURFACE

CONCRETE OR
HMA PAVEMENT
(SEE NOTE 3)

Concrete Barrier Style CGE

Details similar to Style CE except as noted.
Use concrete barrier end anchor when necessary.
Shown with a 36-inch roadbed surfaces offset.

Barrier for offset roadways.

Notes

¥ For surfaces offsets less than or equal to 3 inches, no additional
reinforcement is required.

Surface offsets greater than 3 inches will require additional
reinforcement as shown.

The lowest layer of two #4 bars shall be 3 inches above the bottom
of the barrier. Each vertical increment of 8 inches measured from
the lowest layer of reinforcement shall include an additional two
#4 bars.

W Reinforcing stirrup not required for roadbed offsets
less than 1 foot.

1" MIN.

1t

_,'-". R |/8" T0 I/4u
TRANSVERSE o/ N
CONTRACTION .
JOINT Section A-A
1"
MIN.

FINISHED J

GRADE

Transverse Contraction Joints

Formed or sawed transverse contraction joints are required at 20 foot
intervals or the intervals shall match the concrete pavement joints
for installations that are on top of the concrete roadway pavement.
See concrete barrier Style CG for typical dimensions.
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Notes

1. See Sheet 3 for end anchorage requirements. At a minimum, the barrier shall
be anchored at the ends and at interruptions with the 10-foot anchorage.
Anchorage shall be monolithic or doweled with 2-#8 x 8 inch @ 2 foot-0 inch
bars.

2. See Sheet 4 for Concrete Barrier Style CG and Style CGC.

(1) #5 3. See Sheet 9 for transition to thrie beams.

A CONTINUOUS

4. Transition to existing concrete barrier installations of dissimilar shape shall be
accomplished in one 15-foot long segment of barrier.

5. See Sheet 6 for Concrete Barrier Style CA transitions at bridge columns and
sign pedestals in medians.

6. For Style CG connections to structures, see the Bridge Plans.

I O R B
© #4 [\ 0 6* — T - ALY
[ e e i
I O R B
:, :, :, L :, ,,,,,,, &
FINISHED P | FINISHED
GRADE — bbb GRADE
| |
I

|

|
n T " } (4) #5
10 L A B A ,\\r R ~1|' 1L+_ 10 s FOR 5'-0"

ANCHORAGE Section A-A

Anchorage

Barrier elevation view including reinforced anchorage at end.

CONCRETE BARRIER

STYLE CG 35'-0" CONCRETE BARRIER TRANSITION _ CONCRETE BARRIER
TYPE 7 OR OTHER

4 "
4 56 34" ‘?

ELEVATION L FINISHED GRADE

Transition Concrete Barrier Style CGE/CG to Concrete Barrier Type 7 or Existing Barrier
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\r LIMITS OF PAYMENT FOR CONCRETE BARRIER STYLE CD (SPECIAL) \I\
4" EXPANDED — }T'?P) Notes
A —= B —= Egt;ﬁmiﬁg%%ﬁwgg A 8 A 1. The Contractor's options for fill between concrete barrier walls:
BARRIER (TYP.) <-l r CONSTRUCTION A. Place 4 inches of polystyrene at base between concrete barrier walls.
" CONSTRUCTION JoINT JOINT B. Place 1 foot of granular material at base between walls.
/ C. Place granular material from base to bottom of 4-inch cap.
i D. Monolithic concrete with foam blockouts is not permitted.
_F_l"O" —— — F——— -~ - - === == ﬂL_ t - = = l'-O"_—l
Z E’ Z ! ! ! REC. ! zZ > Z 2. Reinforcing steel shall extend continuous through construction joints.
T l l s ¥
—_— i — 3. See overhead sign plans for sign caisson elevations for new construction.
ROUND COLUMN
CONCRETE CONSTRUCTION JOINT | CONCRETE 4. Adjust height of concrete barrier wall on low side of offset or superelevated
BARRIER A _‘J | _‘J -‘J EIT-\[(); )_- -;J L A BARRIER roadways to provide level grade across top of concrete barrier cap.
CONCRETE B A ' B CONCRETE .
BARRIER | BARRIER 5. For overhead signs, see Standard Plan S-614-60.
\r 20:1 MIN. TRANSITION \r 1 \r 20:1 MIN. TRANSITION ¢
. . . 6. Type 9 is a MASH Test Level 3 (TL-3) approved concrete barrier designed for
Concrete Barrier Transition at Brldge Columns redirection and protection from most standard roadside obstacles. To
6%, g protect piers and other structural bridge supports, a MASH TL-5 design may
L ! CAP WITH 4" CONCRETE OR 4" 1n" 5}/4" be required_
BITUMINOUS SLOPE AND DITCH _ _ i
_“l I/ PAVING. (SEE NOTE 4) N ‘
I ROUND OR —— - I
L ] RECTANGULAR
COLUMN
#4 @ 12"
4" EXPANDED #4 @ 6"
POLYSTYRENE
36" 360
#4 TOTAL 7 #4 @ 12v
4 o FINISHED
4 r GRADE
SEE NOTE 1.C f LPAVEMENT OR WELL 10"
SEE NOTE 1.A COMPACTED BASE UNDER
SEE NOTE 1.B SEE NOTE LD CONCRETE BARRIER — N
Section A-A Section B-B 14" 14"
¢ LIMITS OF PAYMENT FOR CONCRETE BARRIER STYLE CD (SPECIAL) ¢ et e A [P OF PEOEST
(TYP.) AL
c (SEE NOTE 3)
A -‘-l ELECTRICAL PULL BOX FOR SIGN,
e A FLUSH WITH CONCRETE BARRIER TOP 1
1'-0
— NEW SIGN
CONSTRUCTION F— (vp) PEDESTAL PILE
JOINT #4 @ 6 (TYP.) (SEE NOTE 3) EXTENSION
j—_l'-O" F—— -1 = - oA 1'-0" #4 @ 12 (TYP) (L 36" NEW
< (5 1 : : s Z] v e PN M\ CONSTRUCTION
P L I -t EXISTING LENGTH
6" 1 11 SIGN PEDESTAL 10"
’ : 1 CONCReTE 1 PAYMENT
ARRIER "
CONCRETE ! 1" EXPANDED POLYSTYRENE ¢ 2" 20% Ry
BARRIER J CONSTRUCTION JOINTS L BETWEEN PEDESTAL AND N (SEE
A
..J A CONGRETE BARRICR (TP 1" EXPANDED POLYSTYRENE | N | NOTE 5)
CONCRETE c CONCRETE BETWEEN PEDESTAL AND
BARRIER ¢ 20:1 Min TRANSITION ¢ \r 20:1 Min TRANSITION ¢ BARRIER CONCRETE BARRIERS
Section C-C
Concrete Barrier Transition at Sign Pedestal
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0000

Services Branch

2829 West Howard Place

Single Slope Barrier

\r LIMITS OF PAYMENT FOR CONCRETE BARRIER STYLE CGD (SPECIAL) \[\
. o e I-Ov Notes
4" EXPANDED (TYP.)
A POLYSTYRENE BETWEEN A A 1. The Contractor's options for fill between concrete barrier walls:
COLUMN AND CONCRETE - r A. Place 4 inches of polystyrene at base between concrete barrier walls.
CONSTRUCTION c BARRIER (TYP.) ) c CONSTRUCTION B. Place 1 foot of granular material at base between walls.
JOINT B —= ] CONSTRUCTION JOINT |—+] JOINT C. Place granular material from base to bottom of 4-inch cap.
N D. Monolithic concrete with foam blockouts is not permitted.
8 o F— [ ] E i R -0 2. Reinforcing steel shall extend continuous through construction joints.
B 1, L | | [ \ zZ > >
19 I E 1 ‘ ‘ ‘ ! “ - - B “ 3. See overhead sign plans for sign caisson elevations for new construction.
S { | ___ Lo — — 1
Cl= ROUND COLUMN C|= L]REC. COLUMN 4. Adjust height of concrete barrier wall on low side of offset or superelevated
’ [ CONSTRUCTION JOINT . B L CONCRETE roadways to provide level grade across top of concrete barrier cap.
NCRET
ggRI(?:]EER : 1'-0" — — L BARRIER 5. For overhead signs, see Standard Plan S-614-60.
A = A ~ (TYP.) A
CONCRETE CONCRETE ; N ; ;
ARRIER ARRIER 6. Type 9 is a MASH Test Level 3 (TL-3) approved concrete barrier designed for
—\ BARRIE 20:1 MIN. TRANSITION \r ¢ 20:1 MIN. TRANSITION BARRIE \ redirection and protection from most standard roadside obstacles. To protect
: ’ ’ piers.and other structural bridge supports, a MASH TL-5 design may be
Concrete Barrier Transition at Bridge Columns required.
g5 CAP WITH 4" CONCRETE OR 4"
' 4 BITUMINOUS SLOPE AND DITCH VARIES k‘i " "
PAVING. (SEE NOTE 4) |——-| 4.9
] ROUND OR 7
RECTANGULAR ——L
COLUMN
#4 @ 12" #4 @ 12"
4" EXPANDED
#4 @ 12¢
PAVEMENT OR WELL
4" COMPACTED BASE UNDER FINISHED
| CONCRETE BARRIER . ]_ GRADE {1 1" = TOP OF PEDESTAL
j 1 I I 56 4--—‘ = — ’—4" (SEE NOTE 3)
10 ‘ B ‘
SEE NOTE 1.C SEE NOTE LA ' VARIES ! il | |
SEE NOTE 1.8 SEE NOTE 1.0 Section B-B N
Section A-A Section C-C 6"
NEW SIGN PILE
$ LIMITS OF PAYMENT FOR CONCRETE BARRIER STYLE CGD (SPECIAL) ¢ PEDESTAL EXTENSION
D (SEE NODTE 3) 56
A -‘-l ELECTRICAL PULL BOX FOR SIGN, #5 @ 6" (TYP.)
"‘l g A FLUSH WITH CONCRETE BARRIER TOP (L NEW
CONSTRUCTION - = avpr) r . CONSTRUCTION
JOINT B —- #4 @ 12" (TYP) LENGTH
A i
PAYMENT
ol ol [ g = w50
L = < | | Z ‘S <z FINISHED ' PEDESTAL
T L L] - GRADE f // CAISSON
2" - DEPTH
f 1 concreTe N NUT(ESESE)
CONCRETE i 1" EXPANDED POLYSTYRENE CARMIER I" EXPANDED POLYSTYRENE "] T
BARRIER _‘J CONSTRUCTION JOINTS L BETWEEN PEDESTAL AND BETWEEN PEDESTAL AND
A _J A CONCRETE BARRIER (TYP.) CONCRETE BARRIERS
CONCRETE 0 CONCRETE Section D-D
BARRIER ¢ 20:1 MIN. TRANSITION \r \I\ 20:1 MIN. TRANSITION 1/ BARRIER
Concrete Barrier Transition at Sign Pedestal
Computer File Information Sheet Revisions Colorado Department of Transportation . Standard Plan No.
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4 SPACES AT 4/t

5-%" DIA. HIGH STRENGTH HEX HEAD BOLTS IN 1" DIA. HOLES
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0000

Services Branch

2829 West Howard Place

Single Slope Barrier

2}/ " n
/274" _EACH WITH NUT AND 2" BEVELED SQUARE WASHER (TYP). Notes
17 SPACES AT 6" MAX. SEE DETAIL 1 FOR LOCATIONS.
#4 (TYP) #4 STIRRUP (TYP.) \‘/ \ 1. Payment will be made under Item 606, Transition Type GR9-GR3,
< ,f /\#4 BAR A —“I E 37" 8 r-11" consisting of Concrete (Class D), reinforcing steel and other items
e FE A/T T 7%{‘7§; T ‘f N e 1 —9"8'/2" < } ‘ |-4—.._ shown, including any excavation and backfill required.
I e B T L P T L R 74 Y/ T | 1 s .
g < N [ " ‘ \ W — 2. Transitions may be constructed perpendicular to roadway cross slope.
2'-0" | TOP OF [y O T L L TS L AT 1 | 1" DIA. : ; . L SO
RAL b ----- e T S ] )C‘;/ l e ‘ HOLES (TYH.) Vertical dimensions are perpendicular to the longitudinal roadway
,,,,,,,,,,,, T - oA e *”\ < IR J 5 grade.
BARS B OR C | ‘ ' i - & ‘ ] 7%" 6% 3. Concrete and reinforcing steel shall conform to the requirements of
7'-6" TRANSITION e g e g — 7% \ ﬂj” . B CDOT Standarq Specifications Sections 601, 606 and 602, respectively
4y 3 IR | L — | unless otherwise noted.
EXTEND #5 REINFORCING 2'-6" Plan CHAMFER T ] _ » ,
INTO TRANSITION. ADJUST AND - 39, 4. All reinforcements shall be located a minimum of 2 inches away from
FIELD BEND AS REQUIRED TO " C""I A 4 the outer edge of the concrete.
MAINTAIN CLEARANCE. 2
33 B ¢ THRIE BEAM CONNECTION NOTE: HOLES SHALLED BE CORED THROUGH D D
A | CONCRETE OR 1" INSIDE DIAMETER FULL DEPTH esign Data:
-_l . TRANSITION TYPE 3G OR 3H INSERTS PLACED BEFORE CONCRETE PLACEMENT.
GUARDRAIL TYPE 9 9-10" | (USE SYMMETRIC TRANSITION SECTION) REINFORCING STEEL: FY = 60 KSI
Il 1 Il 6" l" 3 .
| #4 HORIZ (SEE SECTION A-A FOR SPACING) J/— |__ | Detail 1 CONCRETE: CLASS D: F'C = 4.5 KSI
T B e s ﬂ‘*‘r*\%ﬁ *S**\**\*ﬁ\% = ‘ —er) I
R e A i it il =y V= oL e oo s (i = é;-IIA):\AFJE;?
oo et e mim 4 b - 25 B - e == 4 —tt — 1'-6"
T T b oo BAR B oGy [T 4" X 3" CHAMFER S
O [ N e e e R e BAR B L ey oy S GUARDRAIL
[ T T T T O (O R BN B \0(\'\*\*7;7 TYPE 9 ’/‘
oo e Lo BARCL b e
A \177T’\777T77\77f FINISHED TRANSITION TYPE
- — - -4 —F—l—4 =+ =1 1 1 BARC' ! o “RR\ GRADE 21-3n
B S [ I T T e Myl S A e et i i it ol o B Bl NV | (}’4" CI)-IAMFER
T~ - T T T T oo e e TYP.
10" IR T, s e e TBAR% Q\* T Tf:Fﬁ:#f:f :# - L:\IQ\ 18" X 4'," CHAMFER
L U T N R R 1o > Wy 3n " "
GUARDRAIL CONSTRUCTION #4 STIRRUP R T T Lk 4" X 3" CHAMFER 18" X 4/" CHAMFER
I t 1 (SEE DETAILL 2) .
TYPE 9 JOINT (TYP.) Detail 2
ANCHORAGE J -J | e
21-gl/,n CHAMFER TRANSITION
9" — — 5" A B C #4 x 3"4'/4'Zl:|3 Ve
' E ion TRANSITION
210" Elevation TYPE 3G OR 3H
#4 X REBAR SHOWN AT FRONT FACE AND TOP ONLY |_W-|
6%’;" Isometric View
l|_2I/2u
VARIES (1'-Y5" TO 1'-3'/4") 18" X 415" CHAWFER
VARIES (5%," TO 0") ( 5%-- l"3'/4" 5;/4-- 5;/4.. . 5/ 2
L X i —1-3g ——— i 2 (SEE DETAIL 2)
63/811 5|/2" 1'-4" I )
R S N B 1Yy el _mx 2'-10/, Information Only
33?’5{\??1'21 2-t10'/4" i - 3= 69" DESCRIPTION UNIT EACH
35 STRUCTURAL STEEL (GALVANIZED) LB 22
—t— - - 31 #4 X B _ 30" I'-4" 70 1-2" CONCRETE CLASS D cy 2.4
— 5" | REINFORCING STEEL (EPOXY COATED) LB 301
2 SPACES AT (0" 70 4"
8" =14 FINISHED - 2-4"
FINISHED GRADE FINISHED GRADE LAP 1"
GRADE . ]
7 . BAR B #4 - 4'——1 I——3" R
Q . J_ 10 214"
NOTE: SHIFT STRAIGHT
BARS AS REQUIRED TO I I 3er LA -4y |
MAINTAIN LOCATION AT VARIES 3 CLR. J-gn 3 CLR. : VARIES FROM BAR C #4 I
ANCHOR BOLTS (2'-0" 7O 1'-9") 1'-9" TO 1'-4/," 21-51/1 L 1
" 1/ n
Section A-A SEE SECTION A-A FOR REINFORCING SPACING SEE SECTION A-A FOR REINFORCING SPACING 1-6% 4
Section B-B Section C-C Reinforcing Dimensions (Front Bars)
Computer File Information Sheet Revisions Colorado Department of Transportation G R 9 Standard Plan No.
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‘S“ |/
/" PLATE
! THICKNESS Legend Notes
. Nested Thrie Beam Elements —_—
76" ;0 J-gn (One 12 Gauge Element Nested 1. Where beveled metal box spacers are installed, place a 11-1/4 inch
/ V" DIA HOLES | | Over One 10 Gauge Element). x 3-1/4 inch and a 1-1/4 inch x 2 inch pipe spacers on 1 inch HS
- | (TYP) 2/ 9 2/ One 10 Gauge Thrie Beam bolts passing through the interior of box.
,I/ - Element. 2. All metal boxes shall be galvanized.
7¥e" 4 N 174 l | @ @ | @ One 12 Gauge Thrie Beam
[ R 2> | I ) |‘ Element.
e 1'/4" DIA. HOLES
a4 9 s > ) V" PLATE 10 Gauge = 0.135" Thick
g Detail B Thickness
12 = 0.108" Thick
Plate A Gauge = 0.108" Thic
Detail A (10) #5,
EVENLY SPACED
Beveled Metal Box Space
(SEE NOTE 1) A » 1'/a" DIA. DRILLED HOLES
’ BEVELED METAL BOX
SPACER; SEE DETAIL A
L1 L1 1 LI * *
Il [ Il [
=t =t +— t — . e i
-9 BECEE [o_of SEE DETAIL B T A
L o et [~ (BOTH SIDES OF BARRIER) CONCRETE BARRIER ]
. O . . O . [ Of g ===
‘ ‘ —— BEVELED METAL BOX 27 Ve
M M SPACER; SEE DETAIL A .
:I)II °
‘ ‘ o </ L@@E—T—ﬂ_
: " I o yJ
GROUND LINE OR SURFACING | CONCRETE ANCHORAGE ——5 10 | LNT\I\#MG 9
UNDER RAIL ELEMENT ] J (4) #5 PAVEMENT OR WELL
COMPACTED BASE
—A ‘ Section A-A
I ]0-_0-- i
Elevation
GUARDRAIL TYPE 3
PAY LENGTH
6"3" _}“ ‘ 3-_1I/2u ‘ 3-_1I/2u i 3-_]I/2u i 3"['/2" i 3-_]I/2u ‘ 3"['/2" 4_1
| 6" x 8" x 6'-0" WOOD POST | | | | | | !
WITH 6" x 8" x 110" ‘ | TRIM BLOCKS AS | | ! ! gn g o
WOOD BLOCKS (TYP.) ‘ ‘ REQUIRED TO FIT ‘ —a TRAFFIC ‘ ‘ ‘ ‘—T—T__% 42
‘ | FLARE (TYP.) ? ‘ ‘ \ \ ‘ | ‘ 1" HS BOLTS
+ 1 Bog i ‘ — ; | ? | | Fo e
14 | ‘
‘ ‘ ‘ : ‘ T ¥" x 4" WEDGE/EXPANSION ANCHORS
| ! | ] [ T - — &L dL =3 25T s TS A WASHERS
R N I S I I A I I R S IS N BN [ TR N Z
L ————
L
. | | | I il
S
< | e | | CONCRETE __|
BEVELED METAL — Va" PIPE SPACER PR
10" x 10" x 8'-0" WOOD POSTS WITH ®) TRAFF BOX SPACER. -]
8" x 8" x 1'-10" WOOD BLOCKS (TYP.) JRAFFIC Bl SEE DETAIL A — 8-0" (LIMIT OF ADDITIONAL REINFORCING IN CONCRETE BARRIER)
an
———————— 10'-0" (WITH 10" DEEP CONCRETE BARRIER ANCHORAGE)

Double Thrie Beam Barrier Connection to Concrete Barrier
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(zjgrlwloégg#zsp%tfﬁg) 25'-0" T (TP (4) PLATE "A" FRONT AND Notes
6'-3" o 31y e 31y e 31yt e 31— 31y = BACK OF BOLTED CONNECTION Legend Use 5%* button head bolts and . .
SEE SEE DETAIL D 1. Use %" button head bolts and hex nuts for connectlpns
‘ NOTE 3 l ‘ \/ SEE NOTE 3 // ™\ l_ggNg':FLT]EGBARR[ER @ Nested Thrie Beam Elements Eg Bg::s. No washer on rail face for bolted connections
M TE—oy T (One 12 Gauge Element Nested :
ry ry ry 0 ry r 0 e - N
M < b ¥a" X 4" WEDGE/EXPANSION Over One 10 Gauge Element) . . .
+ = = T = v s r T2 T\ ANCHORS WITH NUTS AND . 2. The nested rail elements; end cap and single 10 Gauge
WASHERS. /5" MAX One 10 Gauge Thrie Beam Element thrie beam element, may be spliced together prior to
| 12 ’ bolting the elements to the wood post and concrete
\ / EXPOSED THREAD . ips
L L L L ‘ ; 1 L L T \ @ One 12 Gauge Thrie Beam Element barrier or railing.
= LW{%I%DP%IZTSTEEL 1 FINISHED GRADE Lo Lo ol g I b b %" BUTTON HEAD BOLT WITH 10 Gauge = 0.135" Th]:Ck 3. Exterior splice bolt holes for rail element splices at
o I b b e S Lo b HEX NUT (TYP.), SEE NOTE 1 12 Gauge = 0.108" Thick post @ and the connection to the concrete barrier or
L L b b bt o bt b railing shall be the Standard 29/32-inch x 1-1/8 inch-
@ o L L L L L \IA(,)]"T: é‘quxx8§I-)(OII1'V\;?JEDWES[S)TSLDCKS slot size. Interior splice bolt holes at these locations
6" x 8" x 6'-0" WDOD POST WITH - u - - - - (SEE NOTE ) may be 1ncreasl§d ubp lto 11/fx h Onl;;the tog two and the
6" x 8" x 1'-10" WOOD BLOCK bottom two splice bolts with washers and nuts are
@ @ @ @ @ @ THRIE BEAM requ1req for rail splices at post No.@ an.d. the
. 12 GAUGE THRIE TERMINAL CONNECTOR connection to the concrete barrier or railing.
Elevation BEAM ELEMENT
A 5" BUTTON HEAD E%A(A;AAUE(I;_EMTEILRTIE 12 GAUGE THRIE 4. The top elevation of post No's,® through @ shall not
PAY LIMITS FOR TRANSITION RAILING ~_| SPLICE BOLT WITH WASHER project more than 1 inch above the top elevation of the
' { AND NUT ON THREADED BEAM ELEMENT rail element.
(4) 1" GALV. HS BOLTS WITH PLATE WASHER AND NUTS
VERTICAL END (SEE NOTE 3) HEX NUT 5. The depth of th talb ies f the 5
) S— I PLATE "A" PLATE "A" of the concrete railing or wall. The combined
— C / T \ . dimension for the depth of the metal box spacer plus
r.gl/on ——=-—=-—=<z=
- H @—l H H H L\ 3 ']\CJEEE)/?%D%YE.) the width of railing or wall is typically 17-1/8-inch.
¢ AL ' . . ) \ . Where the space between the backside of the concrete
L - - | CONCRETE BARRIER railing or wgill and the rear thrlg peam elemen"t is less
TRIM BLOCKS AS REQUIRED _/ L@ (E;HA):\AF?ER Tgnlgn \_ END CAP BETWEEN OR RAILING ] than 1-1/2-inch, metal plates similar to plate "A" are
T0 FIT FLARE (TYP.) TRAFFIC __J 12 GAUGE AND 10 GAUGE - used as spacers.
Plan A THRIE BEAM ELEMENTS M 6. Where the width of the concrete railing or wall is
epe . o sps greater than 17-1/8-inch, wood blocks are to be used
Transition Rai lmg to fill the space created between the backside of post
WITHOUT BLOCKOUT ATTACHMENT THRIE BEAM No. @ through post No. @ and the rear thrie.bea.m
B "‘l 12 GAUGE THRIE TERMINAL CONNECTOR element. These wood blocks shall be 8 inches in width
. PAY LIMITS FOR TRANSITION RAILING ) BEAM ELEMENT 10 GAUGE THRIE and one foot-two inches in length. The dimension
(4) 1" GALV. HS BOLTS WITH PLATE WASHER AND NUTS %" BUTTON HEAD BEAM ELEMENT R bet.ween the front thrle beam elemen; and the rear
" " VERTICAL SPLICE BOLT WITH WASHER I13%A(M;AAUE(I;.EEMENTIE thrie beam g!ement is to match the width of the
14" GALV. PIPE SLEEVE FOR NEW CONSTRUCTION,OR 1%" DRILLED HOLES FOR EXISTING STRUCTURE FACE AND NUT ON THREADED concrete railing or wall.
 —— . _\\ / END (SEE NOTE 3) HEX NUT
- - == = TYP)
@_/ : j METAL— ]\ ] (
] II_II ||_I| II_II ll_II gE:CER b\ \ \‘ 1T-$P ) PLATE "A" PLATE "A"
¥ T T ) T T — I ) —===- 3"]|/2" (TYP.) —“I
J 5u X 5-- | \_
R ?EAEEQEJT[\?E’[; ® TRAFFIC CHAMFER ole" D B EEN X 3
' 12 GAUGE AND 10 GAUGE CONCRETE BARRIER __ g
Plan B-'J THRIE BEAM ELEMENTS OR RALLING —] N ot [—— END CAP 2'-6"
iti ili [ 1VATl
La Transition Railin ] A
S 8" X 4%" X V" WITH BLOCKOUT ATTACHMENT Section B-B BEGIN CONCRETE, P/
AT (SEE DETALL B) BRIDGE RAILING, s W o
2 OR WALL o [T % v
I 66
! 14" DIA. HOLE STRAIGHT METAL | — J;, \
% | LT BOX SPACER . e . L L __> -
- t t t =2 8
[
1'-4n 75 " ( Al 1/ n | "'7 | | | | )o 75 n — | —1- 20"
k o' /o 8" x 4%" x 4" ik ? ki : : D= " 33" | 7%
" v n — N =]
e 4" PLATE THICKNESS WELD 1" LONG e[ /’G} | <. ‘ BB > -
T /.7 "\ EACH CORNER 1'/\[|)ITHOLES L " PLATE | IEFS NP -1
" " . 3/u
4I/2u - 9 L 4I/2|| 4 THICKNESS woap POST —] - 3|/4u l 2 /3
fe— 1'-6" — Plate uAu
. Detail B Detail C e
Detail A - Detail D
PLACEMENT OF HOLES FOR . T
FRONT AND BACK PANELS Stralght Metal Box Spacer SEE MANUFACTURER'S DETAILS FOR EXACT DIMENSIONS
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CAP WITH 4" CONCRETE OR 4"

ﬁ BITUMINOUS SLOPE AND DITCH

5\ PAVING

o B BACKFILL, CLASS 2. THE CONTRACTOR, AT ITS EXPENSE,

g HAS THE OPTION OF USING CONCRETE OR OTHER MATERIAL
ACCEPTABLE TO THE ENGINEER IN LIEU OF BACKFILL,
CLASS 2

2" DIA. :
WEEP HOLE [ ,

v

WIDTH OF COLUMN OR PIER

Treatment Between Columns
or Obstructions

GUARDRAIL CENTERLINE FOR

GUARDRAIL CENTERLINE FOR
PAY LENGTH MEASUREMENT

2
/
I+
17’/21,

Obstruction Wider than 3 Feet

| '/>" PREFORMED JOINT MATERIAL

A PIER COLUMN, SIGN SUPPORT FOOTING,
CONCRETE WALL, OR SIMILAR
OBSTRUCTIONS.

o

20

12y
>'/\ e DESIGN | SHYLINE | FLARE RATE FOR | FLARE RATE FOR
. SPEED | OFFSET | BARRIER INSIDE | BARRIER OUTSIDE
o (MPH) | (FT.) * SHY LINE SHY LINE
80 12 30:1 20:1
75 10 30:1 20:1
70 9 30:1 20:1
60 8 26:1 18:1
55 24:1 16:1
50 6.5 21:1 14:1
45 6 18:1 12:1
40 5 16:1 10:1
30 4 13:1 8:1

ONE 2" DIA. WEEP HOLE
REQUIRED BETWEEN COLUMNS.

* The shy line offset is measured from the
edge of the traveled way.

Table of Flare Rates for

Notes

1. The median in these applications shall be paved on a slope continued
from the adjacent paved shoulder or a 10H:1V or flatter slope.

. The pay length for barrier on both sides of an obstruction will be
determined by one linear measurement along the guardrail
centerline. The backfill and cap between columns or obstructions
will not be measured and paid for separately, but shall be included
in the work.

. Guardrail between columns or obstructions may be Styles CA or CD as
shown on the plans.

. Type 9 is a MASH Test Level 3 (TL-3) approved concrete barrier
designed for redirection and protection from most standard roadside
obstacles. To protect piers and other structural bridge supports, a
MASH TL-5 design may be required.

la— 20" —

1

1

1 \‘ 36"

R

1 l /

~ 3 NN
NN

/" 184 A

ONE 2" DIA. WEEP HOLE
REQUIRED BETWEEN COLUMNS

60'

Obstruction 3-Feet Wide or Less

Hazards In Narrow Medians

a7\ . '
PAY LENGTH MEASUREMENT / SR - Permanent Concrete Barrier ~— 20 -| TRAFFIC
\ 8’/4,,
o SHOULDER |
| SEE
CONTINUDUS Lare Rares
244 /1 . /MED[AN BARRIER . 4Bl g /
= SEr ) T YT \TSEE TRANSITION - VL fE
125" ~ FLARE 2 DETAILS ON SHEET 6 CONTINUOUS
>/{\\p+zoyz-- S T MEDIAN BARRIER
/P% SHOULDER
36" Yy 12//5" TRAFFIC EDGE OF TRAVELED WAY (TYP.)—f
5
P Bridge Approach
\\\

SPAN OBSTRUCTION T0 NEAREST 10"
/ WHEN PRECAST BARRIER IS USED.

SHOULDER

CONTINUOUS
MEDIAN BARRIER

>cE FLARE RATES 749.¢

RN

GUARDRAIL CENTERLINE FOR
PAY LENGTH MEASUREMENT

CONTINUOUS j

MEDIAN BARRIER

SHOULDER

EDGE OF TRAVELED WAY (TYP.)—f

TRAFFIC

TRAFFIC

Style CA at Obstruction
(DBSTRUCTION NOT SUITABLE FOR STYLE CD)

rEDGE OF TRAVELED WAY (TYP.)

SHOULDER

IMPACT ATTENUATOR OR
OTHER ACCEPTABLE SAFETY
END TREATMENT

5

= ¥ ¥
CONTINUOUS _/

MEDIAN

BARRIER

SHOULDER

TRAFFIC

Median Barrier End Treatment
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General Notes

1. All material dimensions and weights on this Standard are nominal
unless otherwise indicated.

2. At each location where an electric transmission, distribution or
secondary line crosses a wood post fence, the Contractor shall
furnish and install a ground conforming to Article 250 of the National
Electrical Code. The ground rod shall be a minimum diameter of %2
inch and 8 feet in length, and driven at least 7%z feet into the
ground. The rod shall be connected to each wire with a minimum
AWG No. 8 stranded copper wire. Grounding will not be paid for
separately, but shall be included in the work.

A metal line post shall be installed a maximum of every 500 feet
along a wood post fence. The metal post shall be within 1 foot of the
nearest wood post, and shall be tied to each strand with a wire
clamp.

3. Dimensions shown for "standard” and "alternative" apply for both
wood and metal post fence.

4. Fence wire shall be ended, double wrapped and tied off at end
posts, angle posts and line brace posts. Fence to be continued shall
then be restarted in the same manner.

5. Fence wire shall be placed on either road or field side of posts,
depending on local conditions, i.e., on curves. The wire shall be
placed on the side of the post which will result in the least tension
on fence ties. This will also apply where wind drift, tumble weeds or
other conditions would exert unusual pressure against the wire.
Where possible, wire should be placed on the livestock side of the
posts.

6. Where steel posts are specified, every fifth post shall be wood,
unless otherwise specified on the plans.

7. Right-of-Way fences shall be constructed approximately 6 inches
inside the boundary of the Right-of-Way as shown on the plans, or as
staked.

8. The Contractor shall be responsible for re-establishing disturbed or
destroyed survey monuments to the appropriate accuracy in
accordance with Subsection 625.08 of the CDOT Standard
Specifications.

Wood Posts:

All line posts shall have a minimum diameter of 4 inches and be a minimum
of 6 feet-0 inches long.

All end, corner, intersection and brace posts shall have a minimum diameter
of 5 inches and be 7 feet in length.

Wood posts having nonuniform cross section shall be set with the larger
diameter end in the ground.

Fence wire shall be stapled to wood posts or tied to metal posts as shown
and marked + on barbed wire or combination wire fence details. Staples
shall be No. 9 wire minimum, and at least 1%z inches long.

Metal Posts:

All posts and braces shall be the types and weights shown or acceptable
equivalents, and shall be in accordance with AASHTO M 281. Holes shall be
provided in end, corner, and gate posts as detailed.

Corner and Line Brace Posts:

Type: 2%2 In. x 2% In. x ¥ In. Structural Steel Angles
Weight: 4.10 lbs./LF

Length: 6 feet-6 inches min.

Number of braces: Two

Line Posts:

Type: "Studded Tee" or “U"

Weight: 1.33 lbs./LF (Without anchor)

Length: 6 feet-0 inches minimum

Anchor: Securely fastened, with bearing surface sufficient to resist
movement of post.
Anchor Weight: 0.67 Lbs.

Metal End Posts and Gate Posts:

Type: 2%2 In. x 2%z In. x V4 In. Structural steel angles
Weight: 4.10 lbs./LF
Number of Braces: One

Length: End, 6 feet-6 inches minimum. Panel gate, 7 feet-0 inches minimum.

Braces: (For Corner, End or Line Brace Posts)

Type: 2 In. x 2 In. x % In. Structural Steel Angles
Weight: 3.19 lbs./LF
Length: Same as corner and end posts used.

Footings or Bases:

Concrete shall be Class B.
Concrete with lightweight aggregates conforming to AASHTO M 195
(ASTM C 330) will be permitted.

Alternatives: (Contractor's Option)
End, Corner and Line Brace Posts

Tvpe I.D. 0.D. Weight |Wall thickness
P Inches Inches Lb/ft. Inches
1. STD. GALV. PIPE 2% 2% 5.79 = 5% 0.203

2. H.S. COLD ROLLED PIPE 2 2%+ 0.16 | 4.64+ 5% 0.160 £ 5%

Lengths shall be 6 feet-6 Inches minimum

Braces:

Type: 13 In. O.D. tubular steel with 2% in. brace band,
Hinge bolt and 13 In. I.D. rail end; All galvanized.

Weight: 16 lbs/LF + 5%

Length: 6 feet-6 inches minimum.

Barbed Wire:

Zinc-Coated steel barbed wire shall conform to AASHTO M 280, (ASTM A 121),
12-1/2 gage with Class 1 Coating, or Aluminum-Coated Steel Barbed Wire
conforming to ASTM A 585 Type 1.

Woven Wire Mesh:

Woven wire used in combination wire fence shall be galvanized and
conform to AASHTO M 279, (ASTM A 116) Coating Class 1, and the following:

Standard Woven Wire Field Fence,| 5iternative 4 In. x 4 In. Wire "V" Mesh
Style or Design No.

832-6-11" 32 IN. WIDTH 0.65 LBS/LIN.FT. 34 IN. WIDTH - 0.75 LBS/LIN.FT.
726-6-11" 26 IN. WIDTH 0.55 LBS/LIN.FT. 26 IN. WIDTH - 0.54 LBS/LIN.FT.

CROSS WIRES-1 STRAND-14-2 GAGE MIN.
HORIZONTAL-2 STRAND-12-% GAGE

* 12-12 gage woven wire fence fabric (832-6-12-%2 or 726-6-12-%2)
may be used when specified in the contract.

All fence wire ties, clips, clamps, staples and other wire
appurtenances shall be galvanized in accordance with AASHTO M 232.

Driveway Gates (Single):

Height: 42 inches
Weight: Not less than 90 lbs. complete with latch and hinges.
Width of gate opening: 16 feet-0 inches minimum to 20 feet-0 inches maximum.
Gate Frame: 1-inch ID standard galvanized pipe or acceptable
equivalent and shall be of all welded construction.
Woven wire shall enclose the gate frame as shown and shall
be the same woven wire design as the fence, or as approved by
the Engineer.

Alternative Driveway Gates (Single Panel):

Weight: Galvanized steel, 75 lbs.
Height: Approximately 42 inches (5 panels),
Width of gate opening: 16 feet-0 inches minimum to 20 feet-0 inches maximum.
Gates shall be of riveted construction as follows:
Minimum four No. 10 rivets at each right angle connection
and where diagonal braces connect to horizontal panels.
Minimum three No. 10 rivets where diagonal braces connect
to top and bottom panels.

Walk Gates:

Height: Approximately 42 inches (5 panels)
Weight: Galvanized steel, 16 lbs.; tempered aluminum, 10 Lbs.
Width of Gate Opening: 3 feet-0 inches minimum.

Alternative Walk Gates:

Height: 42 Inches

Weight: Not less than 18 lbs. complete with latch and hinges.

Width of Gate Opening: 3 feet-0 inches minimum.

Gate Frame: %-inch ID Standard galvanized pipe or acceptable
equivalent and shall be of all-welded construction.

Woven wire shall be of the same construction designated for
driveway gate.

Alternative equivalent standard metal gates other than shown
will be acceptable subject to the Engineer's approval.

In lieu of galvanized finish on gate frames, cadmium-plated
pipe or aluminum painting will be accepted.

Latches and Hinges:

Galvanized steel or aluminum of standard manufacture.

Hinges shall be placed as shown to prevent theft.

In lieu of standard make latches, the Contractor may use

an electro-galvanized chain, eyebolt and snaphook type latch.
Eyebolt, chain and snaphook assembly shall be secured to latch
side of gate. Gate closure may be accomplished by wrapping chain
around end post and snapping hook into chain.

Wood Stays:

Wood stays shall be untreated native timber. Stay dimensions
shall be 2 inches x 2 Inches nominal minimum (1%2 In. x 1%z In.).
Wood stays may be stapled, or drilled and tied with wire.
Metal stays may be tied to the bottom wire.
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ALTERNATIVE INSTALLATION
200" STANDARD INSTALLATIO (TFU”MRBLBELVEQNE'DSAL“RDE AASND
NORMAL SPACING BETWEEN LINE POSTS g | g g | IF DESIRED BY LANDOWNER.) I 16-0" |
>-4 -4 S-4 ‘ NORMAL SPACING BETWEEN LINE POSTS
——7'-0"——+] ‘ 2" MIN. ‘ 2" 2"
- 2" - » u = _.%.L j 1 f | I ubry
TR T B i T e S
- T M *Srery I [+ 4 FENGE WIRE SHALL BE STAPLED TO WOUDEN POSTS
! " 42" " + m an L + 44" OR TIED TO METAL POSTS WHEN SHOWN MARKED AS
| N N A | M I I S N ) A 271 | ON FENCE DETALS:
TS J. C — } 1?" l?“ 1 B j/rf —rHr —
3 ” = L= 12"
a0 = |2 e 7 4]38“ Y i y
4 " 28 " " 34
E _OL E 4i0 LINE POST L l 21X 27 NOMINAL WOODEN STAYS LINE POST ] avcHoR— 27 24t TT\ "
END POST METAL STAYS (GALVANIZED) WOODEN STAYS FOR BARBED WIRE OR COMBINATION WIRE FENCES: LINE POST METAL STAYS — 4
WITH BRACING NUMBER REQUIRED: WHEN WOODEN STAYS ARE SPECIFIED ON PLANS, LINE POSTS SHALL (GALVANIZED) END POST
ONE BETWEEN LINE POSTS AND POSTS HAVING BRACES. BE SPACED ON 16'-0" CENTERS, IN LIEU OF 20'-0" NORMAL SPACING. TWO EQUALLY SPACED WITH BRACE
TWO EQUALLY SPACED BETWEEN LINE POSTS WOODEN STAYS SHALL REST ON THE NATURAL GROUND AND MAY BE BETWEEN POSTS. MAY
*\AY BE TIED TO THE BOTTOM WIRE. STAPLED, OR DRILLED AND TIED WITH WIRE. BE TIED TO BOTTOM WIRE
Barbed Wire Fence with Wooden Posts Barbed Wire Fence with Metal Posts
_an ISI-OH
BARBED 20'-0 NORMAL SPACING
WIRE NDRMAL SPACING BETWEEN LINE POSTS BETWEEN LINE POSTS TYPICAL CONCRETE METAL END POST
7-0" I T~ FOOTING FOR ALL WITH BRACE
3 i i ° BRACES USING
e e o ] N . . 2" e METAL POSTS
3-- f 13u "*\ % y
f 1 lll r L ‘* N /] 7 Izll
44" 1 I | 44" AT T A 11 4" / 9
3om 25 350 ~_ Y ST TYPICAL CONCRETE
—L m S~ [ ] | 12" %24 FOOTING FOR ALL END,
== ol | H Z CORNER PUSTs/év <~ ggigERPég$SL[NE !
po: = 17 { WITH BRACES Ny nl
—f: r— o END POST L 42,.. LINE POST 77 | 28" T s <] L e USING METAL POSTS 38"
4 rj WITH BRACING ol R d a1 T D % \
ALTERNATIVE INSTALLATION = ANCHOR L 4 Ly 12" DIA ‘
(WHERE. 26" MESH 15 NOT LINE POST END POST T NN HOLES FOOTINGS OR BASES S K J
ACCEPTABLE TO LANDDWNER) \\/\7 \\ FODTINGS OR BASES SHALL HAVE CROWNED TOPS - - 12" DIA \\\V
. . . . : : = ~ — -~ SHALL HAVE CROWNED TOPS H
Combination Wire Fence with Wooden Posts Combination Wire Fence OLES
with Metal Posts Typical Corner Post ) '
Installation Typical Installation
at Fence Intersections
| 7 | g | SEE BRACE ATTACHMENT BRACES - 2" x 2" x 4"
_'l "_| "_ DETAIL ON SHEET 3 12" STRUCTURAL STEEL ANGLES
N\ A
\/ '\/ [
|
\
POST WITH \ / \ / i \
CORNER POST BRACING L N i1
WITH BRACING T T K n
FENCE CONSTRUCTION AT STRUCTURES — " L~ L ol R “ \74‘ 12"
INTERSECTION N AT ~T 40 40" 40" " de
WITH BRACING (FOR STRUCTURES 4'x 4'AND LARGER) g 7 w7 34 __% el
Not ‘ 4 _——ql LII/NE BRAI\/CE PEI|/ST
otes _n 2 2" x 2 " x '/q"
1. At all structures of 4 feet x 4 feet and larger, the fence shall end at the - I -3t I STRUCTURAL STEEL ANGLE
eyebolts in the wings of the structure. Where the type of structure 3. For eyebolts in existing concrete, the %-inch round bars shall be Li B
prohibits the use of eyebolts, an end post with brace shall be used. deformed and grouted into drilled holes. Line braces
n o . When gates, angles, corners or intersecting fences are
2. Eyebolts shall be made of 1/2-inch round bars with a minimum of 6 4. Eyebolts shall have a minimum of 1-inch inside eye diameter. not required, Line Braces shall be spaced as follows:
inches of body length embedded (Hooked or bent) in fresh concrete. - -fi i
yiens ( ) 5. Eyebolts shall be furnished and installed by the Contractor. Eyebolts (/‘A/igﬁ ggzg } ?OA?OO??JJ: lFr?tr;?\i\ls
will not be paid for separately, but shall be included in the work. ’
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16'-0" MIN. OPENING

! 7-_0--
20'-0" MAX. OPENING
————— i SR d \:
4:" 4*2" 350 —>< _’

1 S pa Y
1 1™ "

ar = © = ¢ %35-- Iy

1 |, ENDPOST END POST uhLL4,, 24"

WITH BRACING
W FOR COMBINATION WIRE

GATE, USE 34" MESH AND
ONE STRAND OF BARBED
WIRE. EXTEND WOODEN
STAYS TO GROUND.

®

T0 ACT AS

(A2 IN.x 4 IN.x 4 FT.WODDEN STAYS
FOUR NO.12-1/2 GA. WIRE LOOPS

HINGES

(©No.12-1/2 GA. WIRE LODPS

Wooden Posts
V¥ Barbed Wire Gate

WITH BRACE — " — T

EQUALLY SPACED
NO. 12-1/2 GA. BRACE WIRE,
DOUBLE STRAND

Metal End Posts

16'-0" MIN. GATE OPENING
20'-0" MAX. GATE OPENING
) HINGE BOLT OR
! COLLAR HINGE \
/ (10 & BOTTOM) _?_ 2 VERTICAL BRACES
I F— |/ a—1 il
I |
4 | /4 Z T/ 1 71 6" i N
35" 77 77 IT 3;;: 3y} | |
4 Vo4 11 Y ii
l f J; f T
n i 4" n y "
40" T pANEL GATE 2" MIN. 2 3 L
U ALTERNATIVE ‘

Wooden Posts
(16'-0" MAX.)

Driveway Gates

Metal End Posts
(20'-0" MAX.)

(METAL AND WOOD END POSTS SHALL BE BRACED SAME AS FOR BARBED WIRE GATES)

16'-0" MIN. GATE OPENING
o 24'-0" MAX. GATE DPENING
4 ]
[ T,_:f,ﬁ? /41 NN 741N\ -1
i B / 748 | ERN\NE | | i /40 | ERN N
35" TT ST/ [T=77 TT T
AL J_ 11 AN Z 11 ‘ | |
1 m"
JBi SEE LATCH | | ! s
r DETALL 2" MIN, i
Lt FOR SPACING OF GATE PANELS AND L

Wooden Posts

LENGTH OF POSTS, SEE DETAIL ABOVE.
Twin Driveway Gates

Panel Gate Posts

(METAL AND WOOD END POSTS SHALL BE BRACED SAME AS FOR BARBED WIRE GATES)

TWO 2 IN.x 2 IN. NOMINAL WOODEN STAYS

FENGE [T I i ~ e
11 GA. WIRE
W1R57 CLAMP \1\ | I‘/
ST AL | ‘ ‘ | 12"
S 14/, ﬁ‘/
* CRIMP WIRE CLAWP ‘ ‘
USED TO SECURE i
FENCE WIRE TO POST. , e
MIN. 12-1/2 GAUGE :
TIE WIRE
L HOLES IN ANGLE POSTS
Ties for "Studded Tee" Ties for Angle Posts NS SHALL
or "U" Posts Fence Wire Ties WHEN POST IS Yy DIA
TO BE USED FOR gSL\TléN[ZED MACHINE
- S, gu AN END POST LTS.
o2 " x 4" STEEL PINS THIS BRACE SHALL
T - T - BE LEFT OFF
- — - “ - _
! ! NP
| I
/ ‘ J_ L BORE A %" x 2" HOLE IN EACH POST AND BRACE - DETAILS OF HOLE SPACING
¥ / TO RECEIVE THE PINS. WRAP THE ENDS OF THE BRACES ) FOR END, CORNER, AND
/] / TIGHTLY WITH SEVERAL TURNS OF 12-Y, GA. SMOOTH LINE BRACE POSTS
GALV. WIRE TO PREVENT SPLITTING OR NOTCH POST AND ) Angle Post
LATCH ‘ ‘ NAIL WITH 40d COMMON NAILS. J Angle Fost
. . p\
K Cross Brace Doweling Detail U
% DIA. x 2 Studded "Tee" "U" Line Post
L beD 10 o Line Post Typical Metal Posts

WELDED TO CHANNEL 1

I n n "
AND DRIVEN INTO i gm\NINEE " x12
GROUND P METAL SLEEVE COMPRESSED
1 1
. CLIP FOR ANGLE POINT 135¢ D)
Latch Detail BRACE L
— J 30 ))

LINE BRACE
POST

2" MIN. CUT

LINE BRACE POST

TOP_VIEW TOP VIEW

1" f—

. Il

AN LIEU OF SETTING AND TAMPING, AT

& THE OPTION OF THE CONTRACTOR.
HOLES IN POSTS, BRACES AND CLIPS - b gggmc METHODS SHALL NOT DAMAGE t 6" TO 8" POINTING
SHALL ACCOMMODATE '5" DIA. 2 N ‘ ALLOWED FOR
GALVANIZED MACHINE BOLTS. | \ J'_egys=—  ORIVING POST

|

LINE BRACE Post Pointing

1I/4u
BOTH LEGS ) POST

ELEVATION VIEW

SPLICING SLEEVE SHALL BE
APPROVED BY THE ENGINEER

2]

b

Wire Splice

DRILL HOLE FOR Yo"

A" 3!_0" . 7
opening F——=" 1 gpenin CLEVATION ViEw  Alternative Brace ADD FOR LINE OR .7 CARRIAGE BOLT T6
= - CORNER BRACE _ -~ A
FOR LENGTH OF POSTS = f 2 Brace Attachment Attachment Detail L7 RAL
AND SPACING OF WIRE i N - P )
AND GATE PANELS, SEE f Detail Bz
DRIVEWAY GATE DETAIL = e {
" ABOVE. T g ALTERNATIVE ATTACHMENT METHODS, ACCEPTABLE T
12"
— = L= ’gm THE ENGINEER, MAY BE USED. L] L 3’4-- L]
r ‘ = et eyl
L L L L= jj t 4
Wooden Posts Panel Gate Posts Wooden Posts Metal End Posts I
Walk Gate Alternative Walk Gate Alternative Post
(METAL AND WOOD END POSTS SHALL BE BRACED SAME AS FOR BARBED WIRE GATES) (FOR END, CORNER OR LINE BRACE POSTS)
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| | | 1
I 10' MAX. i 10' MAX., ALL POST SPACING CORNER
arace END POST W ROUND PIPE ROLL-FORMED O POST General Notes
| RAIL END LINE POST STEEL LINE POST ! TOP 1. At each location where an electric transmission, distribution, or secondary
BAND Ve * | | >, —~RAIL SPLICE | \ : .
hes ! : : : — £ RAIL line crosses a fence, the contractor shall furnish and install a ground
S% = conforming to article 250 of the national electric code. A ground shall also
TENSION _ KR BRACE AND i TENSION BAND be installed a maximum of every 500 feet along the fence. The ground rod
BAND S TRUSS BAND d_a & STRETCHER LINE shall be a minimum diameter of 1/2 inches and 8 feet in length, and driven
FABRIC ReSereteteved BRACE 11 GA * 1 * POST at least 7-1/2 feet into the ground. The rod shall be connected to each wire
HEIGHT PERRXXRRRXRS el T s WIRE FASTENERS * BARQE__ [ with a minimum AWG No. 8 stranded copper wire. Grounding will not be
H R Y % I paid for separately but shall be included in the cost of the fence.
i X 9 GA. —
© X 0 \:'. H . . A : :
RES HOG RINGS | L| 2. (Height of Fabric) shall be as shown on the plans. Fabric is available in
|_—|r RIS T Teeion BRACE RAIL 7 the following heights: 36 Inch, 42 Inch, 48 Inch, 60 Inch, 72 Inch, 84 Inch,
V2 | PRIRRAEAS %" DIA. 96 Inch, 108 Inch, 120 Inch, and 144 Inch.
PSR WIRE \ TRUSS ROD
E}I::::‘:?X):’«:. ;/?glngéAi?DD i /) ! i \ FERRULE 3. Chain link fence shall conform to AASHTO M 181.
g XX G
— ; > N ; - 4. Chain link fabric shall be 2 inch Mesh No. 9 gage galvanized or aluminum
: coated wire securely fastened to tension wire, line posts, rails, braces and
" 12" DIA m 1 I stretcher bars spaced as shown hereon. Wire fasteners and tie clips shall be
3" MAX. - m 4" MAX. 3" MAX. 1 1 No. 11 gage (W&M) galvanized steel wire or No. 7 gage (B&S) aluminum
3 CLR (SEECDT'\}\%TETENBQSHEET ) m JJ Jﬂ | wire, and hog rings shall be No. 9 gage, all in conformance with ASTM F 626.
FOR DEPTH.) | ‘ 5. Steel posts, rails and gate frames shall conform to AASHTO M 181 Type 1,
Fence With Top Rail (USE ONLY AT SPECIAL LOCATIONS BEYOND CLEAR ZONE WHEN THE TOP RAIL IS SPECIFIED ON PLANS) — Legend Grade 1 or Grade 2.
% ATTACH FABRIC TO ALL FENCE & GATE 1 6. At the contractor's option, %ipe used for fence construction shall conform
END STRUCTURES AT 12 IN. INTERVALS ] to the dimensions and weights for either "Ordinary Pipe” or "Alternative
LINE o X CORNER VERTICALLY AND AT 20 IN. HORIZONTALLY 1 Pipe" as shown on Sheet 2. "Alternative Pipe" shall be high strength steel
PD,ST PIIIST”l 45& 4" POST * ’ N - pipe conforming to Federal Specification RR-F-191/3C.
L, j, qni2" CASE 1. TO KEEP INSIDERS IN, \ TIGHTENER OR TURNBUCKLE SYMBOL, \
W/ | SLOPE TOP IN 45 (SEE DETAILS DN SHEETS 2 AND 3). 7. Tension wire shall be continuous between end or corner post and line brace
1 A c )
o E TREAT * post. A turnbuckle or other approved tightening device shall be used for
1 4 CORNER THIS CASE 2. TD KEEP DUTSIDERS OUT, W TYPE OF LINE POST (ROUND PIPE OR ROLL-FORMED STEEL) each continuous span of tension wire.
L WAY DR LIKE THE SLOPE TOP OUT 45° SHALL BE AT THE OPTION OF THE CONTRACTOR o
TOP RAIL TENSION END POST SHOWN BARBED WIRE OVER GATES UNLESS OTHERWISE SHOWN ON THE PLANS. 8. Tension wire shall conform to AASHTO M 181.
WIRE
ety ROSTISEC T 0 B O e e T e
i . - . Concrete with lightweight aggregate conforming to , may
Barbed Wire Top (USE ONLY WHEN SPECIFIED ON PLANS) STEEL ELEMENTS IS 12 IN. BELOW THE TOP RAIL, (SEE SHEET 3). be substituted.
7 GA. |+ 10'MAX,, AL POST SPACING — 20" LINE BRACE SECTION, REQUIRED AT 400 FT.MAX. INTERVALS 10. 'Ila'f;?sination of fence at bridges or other structures shall be as shown on the
END_POST ( L e L LINE POST LINE, POST LINE BRACE POST LINE POST
e S s 11. Chain link fabric up to 5 feet high shall be knuckled at the top and bottom
& ) T ] % selvages. Fabric over 5 feet high shall be twisted and barbed on the top
. TENSION BAND—STF TOP RAIL_f R selvage and knuckled on the bottom selvage.
340 SRR . . .
FABRIC s 11 GA 2 STRETCHER BAR~ %" DIA. ::::::::“ 12. Fence may be constructed with either round pipe or roll-formed steel
HEIGHT L™ WIRe | XKHERX L]l % TRUSS ROD CRAEAEK components. The contractor shall state at the preconstruction conference,
SSLSEKEKLS ? SKRKEL the type of construction and type of line post to be used throughout the
H T S FASTENERS R BRACE RAIL R project.
LRXR R L CRKRKL
K X ::::::::::::::::::: ::::::::: 13. The contractor shall be responsible for re-establishing disturbed or
9 GA. SRR SRR destroyed survey monuments to the appropriate accuracy in accordance
HOG RINGS ’.:::::::::::::::::: :::::::::‘ with Subsection 625.08 of the CDOT Standard Specifications.
(TOP AND BOTTOM) QR REIELBRARXY 181 SRR RX
N o200 %0202 2020202
Ca 880000004 KIKKK t7 GA.
— TENSION DROP ROD
WIRE 3 "
. . . 198" DIA x 6
STRAIN QPTIONAL END Fence With Top Tension Wire (USE_FOR STANDARD CHAIN LINK FENCE) 6 STRAIN / h TXENS][]N
POST * POST | . | . . s e & 5 DROP ROD POST
ﬁ/ 1 = 8 S MAX == 5" MAX I;h‘\LATCH S MAX. —===5" MAX. —===—=5" MAX. =/ (St OETAIL SHOWN ON RIGHT) LBMD
HINGE &—r=3 HINGE == ] t HINGE =22 — HINGE
= \ = g - |~ STRETCHER
~FILATCH T BAR
[ ggg?m LATCH
i U || HorizonT A<t M i [ UL o= | L 12
So b BRACE RAIL [t 2 | L] TENSION BANDS SRR FABRIC
) AND %" DIA. T~ AND STRETCHER 2R
- = [ | TRuss roD T || BAR AT EAcH T = ||ET KK
FOR GATES ) SIDE, (TYPICAL B8 o] L
5'0R WIDER i FOR ALL GATES ] :::::::
HINGE HINGE &= SHOWN)  HiNGe E— -'I : - nln — ; s HINGE L
o % X . W* - - T — J GATE FRAME
END 12" DIA. x 12" DEEP 1
3 THRU 6 e emruy — | RO G THRU 23 EACH OATE SEE SHEET 2, DETAIL A
Walk Gate Sinsle Gate Double Gate Typical Drop Rod Assembly
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MAY BE PLAIN Fence Material
OR ORNAMENTAL
BENT FABRIC END, CORNER AND
A ECHT FINE BRACE POSTS LINE POSTS TOP & BRACE RAILS
ROUND| ROLL- | ROUND ROLL- ROUND ROLL-
GATE PORTION H PIPE | FORMED | PIPE FORMED | PIPE FORMED
OF HINGE 1.D. STEEL 1.D. STEEL 1.D. STEEL
FEET INCHES INCHES INCHES
7777777777 AT MANUFACTURER'S 3 THRU 6 2.5 | 3.5x3.5 1.5 | 1.875x1.625 1.25 | 1.25x 1.625
M QPTION WELDED GATE >6 THRU 8 25| 3.5x3.5 | 2.0 |[1.875x1.625| 1.25 | 1.25x1.625
CAP ALL OPEN FRAME > 8 THRU 12 2.5 | 3.5x3.5 | 2.0 |2.250x1.625| 1.25 | 1.25x 1.625
PIPE TOPS /a" BAR 12 GAGE
FOLD FABRIC A
HEIGHT CONCRETE BASE
& ——h— —% H DEPTH | DIA. |[DEPTH] DIA.
o FEET INCHES INCHES
%" x Yo" 4" GATE FRAME 3 THRU 4 34 12 28 | 12
SLOTS CONSTRUCTED WITH >4THRU 12 | 40 12 | 40 | 12
§ o o P IanDeRD PLUNBING A\ ALL POSTS 3 IN CLEAR FROM BOTTOM OF CONCRETE BASE
« SAG" X l|/4" /ARM SHALL
k BUTTON HEAD SUPPORT 200 | 4 Ordinary Pipe Gate Material
BOLT LB. TEST LOAD Yrdinary Fipe Gate Material
—"—x —v—A I NOMINAL WALL STRAIN POST | A CONCRETE BASE
/. o 1.0. | 9P| THick. | WEIGHT GATE FRAME [~ T~
— INCHES LB/FT WIDTH y - DEPTH | DIA.
CONSTRUCTION RECTANGLE FOR L e r 1.D. FORMED
) MAY BE ONE OR %" ROLL-FORMED RALL. POST PORTION : ' ' : FEET INCHES INCHES
TWO PIECE 1.50 1.900 | 0.145 | 2.72 25 35x3.5 3 2
OF HINGE 2.00 | 2.375 | 0.154 | 3.65 3THRU 6 2| 32x3 6 !
A oy : : : : > 6 THRU 13 3.5 42 12
' S0 | 5500 | oze | 7o TS | 89 B | 5
. . . . : 18 THRU 23 .
13" INSIDE DIAMETER FOR ROUND RAIL, Gate Frames & Hinge 350 | 4000 | 0.226 | 9.11 -
Post Tops 2V/s" FOR ROLL-FORMED RAIL. 200 4500 T 0237 7079 GATE FRAME FRAME PIPE | BRACING PIPE
500 15563 10.258 [ 14.62 WIDTH | HEIGHT 1.D. 1.D.
Y x Yo" A A 6.00 | 6.625 | 0.280 | 18.97 FEET INCHES
Ya" x 14 GA. 8.00 [ 8.625 | 0.322 | 28.55 3THRU 8 3 THRU 6 1.25 1.25
S AnTCHER A Ya' x 12 GA. > 8THRU 23 6 1.50 1.25
. . TH . .
AT END \C OFFSET %" DIA Alternative Pipe > 8 THRU > 6 THRU 12 1:50 1.50
POSTS ‘ TP TURNBUCKLE NOMINAL WALL Roll-Formed Steel
SIZE OF HOLE 1S .. | 9P| tHick. | WEIGHT
‘ FOR ALL BANDS SHOWN Y DIA. HOOK 1.25 [ 1.660 | 0.111 | 1.836 INCHES | GAGE | LB/FT
Tension Bands Brace HOLE 1.50 | 1.900 | 0.120 [2.281 TOP & BRACE RAILS 1.250x1.625__ 14 | 2.08
. 2.00 [ 2.375 | 0.130 [3.117 LINE POST (H: 3FT - 6FT) 1.875x 1.625 12 | 2.75
%" x 12 GA. ) 2.50 [ 2.875 | 0.160 [ 4.640 LINE POST (H: > 6FT - 8FT) 1.875x1.625 11 | 3.36
Rail Ends LINE POST (H: > 8FT - 12FT) 2.250 x 1.625] 11 4.02
AT_CORNER END, CORNER &
POSTS | LINE BRACE POSTS 3.50x350 | 10 | 759
@ USE AT EACH MILL CUT (APPROX. 21 FT.)
OF TOP RAIL
Tt x 12N ROLL-FORMED TOP RAIL REQUIRES A /i 3"
v % DIA. SPLICE INSERT (SEE SHEET 3) - , (R
HERE ROD = “
AT LINE %" DIA. HOOK
BRACE POSTS 7 FOR USE WITHOUT
" x 12 GA A BOLT THRU
EXTRA HOLE
- USE %" x 14"
CARRIAGE BOLTS
FOR ALL BANDS
1" x 11 GA. SHOWN OROP ROD IS OPTIONAL
THREE TOP RALL IF GATE FRAMES EXTEND
WAY %" DIA. HOOK DOWN TO CENTER REST.
FOR USE WITH USE LATCH SHOWN FOR
A BOLT THRU WALK OR SINGLE GATE.

EXTRA HOLE 1%," INSIDE DIA. x 17 GA.
(BANDS TO BE RECTANGULAR FOR ROLL-FORMED STEEL POSTS)

GALVANIZED TUBE Detail A
Bands, Rail Ends & Tighteners (DIMENSIONS SHOWN ARE MINIMUMS) Rail Splice Typical Center Rest
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I/ n
SEE DETAILS — -~ -~ (1) — - — - — — I‘_ a _'I .
CONNECTOR
PLATE /2" SQUARE
SHANK
OR 15/8"
_ ] N
55’6’1 a 77777777777777777777
RS a Mg@ et
\ — ’0“ I C T —= T ) N
AN V 3RS
AN S8
5%
\CQ &S = CONNECTOR PLATE
% ® BN Rail (Showing Corner Assembly) (®
—_—= PN 14 GAGE ROLL-FORMED STEEL, 20 FT.LENGTHS, 1.40 LB.PER LIN.FT,
Corner Post -}
Treatment & Ye" 33—
lreatment LINE
< — Wy POST
Vie" ]
1 IOI_OII L]NE
" TYPICAL  POST
2 CORNER LINE SPACING RALL
- \L POST POST SPLICE
4 INSERT
e Yt x g Key to Details EVERY 20" HORIZONTALLY ON %" FLAP, EACH SIDE,
o TOP RAIL FOR ENTIRE LENGTH ALTERNATE DIRECTIONS.
TWIST ENDS BEND ENDS OF INSTALLATION. \
TWO Yg" DIA. HOLES (TOP AND BOTTOM) (TOP AND BOTTOM) '// RAIL, &
FOR TWD Y," DIA. x 1%5" %1 STOPPED N
MACHINE BOLTS ///////, ,\\ BY FLAP _\f"
Torque Bar (® ) ) )
View C Rail Splice Insert (@
End Post ® =] ~ALS0 UsE
—_— AT BOTTOM
Treatment o 5 —= cLIP OF KNEE Knuckled 1k
DR A 1 BRACE Barbed —_ 3
A e & Selvage Selvage (9 TWO TORQUE BARS
LINE ALTERNATIVE, USE ONLY WHEN IN TOP RAIL
POST CALLED FOR ON THE PLANS ;
FERRULE OR wire —
CLAMP B " i Fastener
PLAN VIEW TYPICAL END, CORNER OR
(TAEI\'I\IDS IE:E‘EN ]gEACE) BRACE RAI o LINE BRACE FOR
L BOLT FENCE WITH TENSION
LENGTH .
0 <\ Alternative for Top Rail 4 — Detail A WIRED TOP
; X VERY 12" VERTICALLY , 70
/l/ | L o SINGLE FABRIC 6" HOLES, ONE \H\ " W | ! B e RTICALLY, e
o [~ — ELEMENT SIDE MUST BE A / cLIP | 16
T ) - — | | | ) FABRIC
‘\ ‘ ,,/0"
| \ 12n %" DIA. EYEBOLT CRLINE
' LINE POST KNEE BRACE
3" DIA. CARRIAGE BOLT 7" LONGER
- ~ %%TBEJNCEKRLEDR > ’ THAN BRACE RAIL
- - ﬂ B Section B-B T
| Tie Cli POST .
Q ﬁ% %" DIA. TRUSS ROD, HOOKED Typical Bracing Tie Clip @ Line Brace (One Half Shown) (3
End Post or Corner Post 7O NDTCH NEAR BOTTOM OF POST. 400 Ft. Intervals
10 GAGE ROLL-FORMED STEEL,5.10 LB.PER LINEAR FT.  (B)
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EDGE OF 1. All posts and braces shall be of the types and weights shown on this sheet or acceptable equivalents,
SHOULDER all in conformance with AASHTO M 281. Holes to be provided in end posts as detailed. Additional end
¢ RADIUS posts shall be supplied for pull brace posts when required by the Engineer.
MEDIAN
VARIABLE 2. Line brace posts shall be installed every 800 feet or less where the fencing is continuous. The cost
—_— —-— - —- - shall be included in the work. See Standard Plan M-607-1.
25'10 35'
MEDIAN ' 3. Woven wire fence fabric, used as shown, shall be galvanized (zinc-coated) Class 1 and conform to
‘ ‘: ‘ CROSSOVER AASHTO M 279 (ASTM A 116).
! UJ EDGE OF PAVEMENT 4. Concrete footings shall have tops crowned at ground level and shall be Class B. Concrete with light
= /V weight aggregate, conforming to AASHTO M 195 (ASTM C 330) will be permitted. The cost of the
concrete shall be included in the work.
ERTI " An 5. On curves, fence wire shall be placed on side of post which will result in the least amount of tension
y T 16'-0 1 ; on fence ties.
3 I/ 6. At each location where an electric transmission, distribution or secondary line crosses a barrier
26" i J//' i fence, the contractor shall furnish and install a ground conforming to Article 250 of the National
7 / 41-0" Electrical Code. The ground rod shall be a minimum diameter of 1/2 inch and 8 feet in length, and
//I driven at least 7-1/2 feet into the ground. The rod shall be connected to each wire with a minimum
— 1 AWG No. 8 stranded copper wire. Grounding will not be paid for separately but shall be included in
21" CROWN CROWN the work.
o ‘K CROWN 3 CROWN
]2.. I ~ ] I </ N d
o ‘(TYP.) 7 ] BRACE ANCHOR ! 7 S %%H
36" " 30" ANCHOR o
(ypy |1 30" (TR o L“/‘_ o
! (TYP) 1 L (| I "
L] L] ot
L \‘ ol
12" DIA. 6" (TYP.) End Post T\ A /]3
(TYP.) With Brace b e ||
CROWN |
End Post \ $
With Brace k e 0
—_ Ez.. Specifications
24 End Posts: SVE'I;I(E:E 11 GA. * >
\L——I Type: 214" x 212" x 4" Structural Steel Angles —l WIRE CLAMP -
12" Weight: 4.10 Ibs. per LF nominal (Raw) %g oy d
) . . *
Sketch of Brace Length: 6 feeF-é inches minimum CRIMP THE WIRE CLAMP -1
Anchor No. of Braces: One T0 SECURE THE FENCE
Line Posts: WIRE TO THE POST.
Type: "Studded Tee" or "U" post {
Weight: 1.33 lbs. per LF nominal without anchor. (Raw)
Length: 6 feet-6 inches minimum .
Anchor: Securely fastened, with bearing surface sufficient Ties for
to resist movement of post. WGT. 0.67 lbs. minimum. "Studded Tee" =
Grounding will not be paid for separately but shall be npn .
GRTEHAAT,ER included in the work. of = "osS U Posts —U Line Post
END POST 16' 16' 16' END POST Braces:
7\' S I |fﬁ _ G MEDIAN Type: 2" x 2" x ¥4" Structural Steel Angles
Weight: 3.19 lbs. per LF nominal (Raw) FENCE
~—LINE POSTS— Length: 6 feet-6 inches minimum WIRE
Woven Wire Fence Fabric: N
Style or Design Number: 726-6-12%, " " .
Studded Tee End Post With
Ties: N Line Post Bracing
End posts: Each horizontal wire of woven wire fabric to be wrapped ] =
around post and fastened in addition to two tie wires. MIN. 12/, GA. RN .
2 N .
. . . s . . . TIE WIRE Note: Holes in end posts and
Location of Barrier Fence at Line posts: Minimum three ties per post for woven wire fabric braces shall accommodate
Box Culverts With No Fill End Post Tie %" diameter galvanized
- machine bolts.
Computer File Information Sheet Revisions Colorado Department of Transportation Standard Plan No.
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| ! | 5" woab PoST
| 16' MAX. | ) l_

" " | STAPLE, 20 (@ 1 ea FENCE
woop -E 2 | WIRE, TYP.) General Notes
POST 1 v [ 1. At each location where an electric transmission, distribution or secondary line crosses a
12, GA. barrier fence, the Contractor shall furnish and install a ground conforming to Article 250 of
8'-0" 8" LINE the National Electrical Code. The ground rod shall be a minimum diameter of 1/2-inch and
5 WIRES 8 feet in length, and driven at least 7-1/2 feet into the ground. The rod shall be connected
12'-0" (TYP.) to each wire with a minimum AWG No. 8 stranded copper wire. Grounding will not be paid
wooD f - h
POST or separately but shall be included in the work.
Y N A TR : N 2. End post, corner post, and line brace post shall be assembled by the unit and paid for as
g : : : : 7 such. All work and material associated with each assembly, shall be included in the unit
. | :
L Line Post y price for that assembly.
i U L ‘ ] 3. Line brace posts shall be spaced at 400 foot intervals, where fencing is continuous and
t 10" + 10" i 6" T where end, corner and line brace posts are not specified.
4. Al line posts shall be 5-inch minimum diameter and 12 feet long. All end, corner and line
brace posts shall be 6-inch minimum diameter and 12 feet long. All posts and braces shall
5/, ” be treated in accordance with Subsection 710.07 of the CDOT Standard Specifications.
[ 5. Fence wire may be placed on either the road side or the field side of posts, depending on
5 local conditions; i.e., on curves, the wire should be placed on the side which would result
\ in the least amount of tension on the staples. This also applies where wind drift or other
conditions would exert unusual pressure against the wire.
4l/p" 6. Where concrete structures are used as a deer pass, the fence shall end at eyebolts in wings
of the structure. Eyebolts in fresh concrete shall be made of 1/2-inch round bars and
embedded a minimum of 6-inch with a hooked or bent end. In existing concrete, the 1/2-
4" inch round bars shall be deformed and grouted into drilled holes. Eyebolts shall have a
NN 2 ! minimum of 1-inch inside eye diameter and shall be furnished and installed by the
‘ * b kAL Contractor. Cost of eyebolts shall be included in the contract price for fencing.
[ ALTERNATIVE: CONSTRUCT (. 2
41-Qv ! SAME AS THE LEFT HALF Lo . 7. Woven wire fence fabric shall conform to AASHTO M 279 (ASTM A 116). Design No. 2096-6-
! OF THIS DETAIL BUT OMIT 1 3 12-1/2, Grade 60, Coating Type ZA, Coating Class 80.
‘ THE KNEE BRACE Lo
‘ ‘\ ) 3" 8. All fence wire ties, brace wires, staples and other wire appurtenances shall be galvanized
in conformance with AASHTO M 232.
8'-0" —| 4" 12-1/2 GA 9. The contractor shall re-establish disturbed or destroyed survey monuments to the
7 . appropriate accuracy in accordance with CDOT Standard Specification Subsection 625.08.
o S.T.AY WIRES AT
472 6" CTRS. MAX. 10. Continuous line wire shall be high tensile (175 K minimum). Continuous stay wire shall be
— (_—J mid-tensile (125 K minimum). Fixed knot 13 gauge wire (60 K minimum) shall connect
] line wire with the vertical stay wire.
gn ’ /
11. Deer gate and top braces shall be painted with green paint according to CDOT Standard
L 6" POSTS SpecificationSubsection 708.03 and Color No. 14109 of Federal Standard 595b.
8- 5I "
/2 MIN. ]|/2" nyn
L, TYPE BARBED STAPLE
g" (' METAL
Y@@ © ~—— SLEEVE
pep T BORE A 3" X 2" HOLE
@ IN EACH BRACE AND POST
70 ' METAL SLEEVE T0 RECEIVE THE PINS.
COMPRESSED WRAP THE ENDS OF THE
10' + 10" | 10' | P BRACES WITH SEVERAL
= o ANGLED TURNS OF 12-Y, GAGE
&6" PUSTS% / DOWN, SMODTH GALV. WIRE T0
o N Z ~ Z 8" ’ WITH WIRE PREVENT SPLITTING. OR:
LOOSE USE A SPLICING SLEEVE NOTCH POST AND NAIL
APPROVED BY THE ENGINEER WITH 40d COMMON NAILS
2" A Typical Stapling Wire Splice Cross Brace Doweling
Y AN 2II
40"y 6" POSTS : : I 6" POSTS I 7 [ [ )
}_U LI LI LI LI I I
Line Brace Post Deer Fence Wire Fabric
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" \_-ANIMAL HABITAT. -~

END POSTS LINE POSTS END POSTS Notes
: ONE-WAY I 64' MIN. I A 40 A Legend 1. Six-inch double acting spring door hinge with flat button tips
LINE PQOSTS DEER GATE ‘ VARIABLE IN MULTIPLES OF 16'BY ADDING LINE POSTS ~ cqt in two shall b_e used as a single swing hinge and be provided
—s ') MORE LINE POSTS TO THIS SECTION. ONE-WAY L) > —w@— =LINE POST with a greasing nipple and welded to support plate.
68" POST CTRS DEER GATE =WOODEN STAY
: —o— =END POST 2. Tines shall be molded in one piece of steel (AASHTO M 169,
i T T T Grade 1050), with no welds allowed.
f—16'—=—16' 10— 10— 10— 10— 15— 15— 15— 15— 10101010 16' —=—16'—» =BRACE
ROADWAY SIDE 104" MIN. ROADWAY SIDE
144' MIN.
Plan View - Typical Deer Gate Installation
' TOP BRACE, 72" |
i POST CTRS., 68" i ‘ T0P BRACE & BOLTS SHOWN
2L 2% 20 x Yy SHALL BE INCLUDED IN THE
UNIT BID PRICE FOR DEER GATE.
I}q?D?KAgEiquELB%LETz; f$ TWO L 2" X 2" X Yg" TOP BRACES
2" 2 2 ” HELD BY !5" DIA. BOLTS
4 f — < 6" DIA.END POST
\ 8" | I/n 1/.n
,]U“ ! ' HINGE, SEE HINGE DETAIL Yo" DIA. X 7Y,
[ . Il [ /
! ! ‘ TINE, SEE DETAIL
| 6" 2 oia. @rsioE) — Y
[ 51" METAL EYELET l
II ll WELDED TO TINE. SUPPORT PLATE
" . " 5/ n " TINE
', 5 l Top View - Deer Gate 3 X et x 37
N ©
f——26" I Ay - 61" ’ 2" X 2" HOLLOW
= o [ViAS STRUCTURAL STEEL
GI.. ! i (LA \ L & WELDED TO
| 35" 1111 i 26" HINGE PLATE
J— 3" g \
3y g > HINGE PLATES
4 10 1] 2y Typical Hinge Detail
— | oy < r
370 : o | 2w oA (DUTS[DE)/ 370 3|0.. ‘
3" METAL EYELET WELDED TO TINE. \
5'/2" 6" !
= 6" " TYPICAL TINE ‘
}/4-: DIA. 8" 6 ‘
- l o ey = ] 2" DIA.ROD (TINE) N |
APPROX. TOTAL LENGTH N \
— WASHER) WELDED o 22" 0 BE WELDED %, !
3 l g TO SUPPORT PLATE 10 2" X 2" HSS. \
= l" !
T N = \
N A SR N A A A A i AL t
ORI XN DN N > NN NN NN NN NN 3" X Y X 37"
\{\/\\//\\/-/\T\((\\g@\//(\\//\/\/\\f\\\//,ﬁé‘ <\/.(\\{<\\///\\\///< ,\\///\\\/C/\\\/?\\//(\\/~ LRI RIS ' SEE HINGE |
. NN PN DETAIL
| | }/4-: DIA. 8" 8""' I__lu . |
o BOLT WELDED TO | 3l |
L SUPPORT PLATE DEER-GATE
CENTERLINE
Section A-A Front View - Deer Gate Typical Tine Detail
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CORNER POST

4 =

FCDRNER POST
5I

DEER FENCE WIRE FABRIC
TRANSITIONED TO HEADWALL

N 0 I A R O Rl O b e

CORNER POST

Fence Deer Over Concrete Box Culvert

10'

8'

N DT AN D S 7 [ o o 4

INSTALL 9 GA. WIRE THROUGH EYEBOLTS AND

ATTACH FENCE FABRIC TO WIRE AT 1 FT.INTERVALS
Five foot posts and wire fabric shall be installed where the fence passes over a CBC at

locations shown in the plans. This work will be paid for as Fence Deer (Special).

DEER FENCE WIRE FABRIC
TRANSITIONED TO WINGWALL

LINE POST

—

:I..

8'WO0D STAYS

Notes
Locations of deer fence in the clear zone shall be shown in the plans.
Posts within the clear zone shall be drilled.
Drill holes perpendicular to the roadway.
Knee brace shall be omitted from any end post or corner post within the
clear zone.

LINE POST —

A wWwN =

7777771
@
-
=
S

4"‘
0 e
RS

el

\“‘ %
Q

2N

N
DX\
QR

W
AR

5N
QN

3" MAX.>—<

X

R

%

P

N
/&.

N

EYEBOLTS AT
3" MAX. SPACING

END OF FENCE

TO WINGWALL

[
| TURNBUCKLE

AN 7

" R 3

‘ R 2
|

AX
IR /;L A

(TYP.) KA
WRAP !/," WIRE ROPE 2
ARDUND LINE POSTS 27 DIA = MAX. "
AND SECURE WITH BLACK PVC PIPE 1 MAX.

U-BOLT CABLE CLIP

10'

— "

) -

P —
—
~——

0.C.

Use this detail to close all gaps between 6 inches and 3 feet.
Gap closures shall be included in the price of the fence and not be paid for separately.

— [—
//\\/X /x\/,\\/,\\,“/\.\‘ N

S\ “-BLACK PVC "TEE SOCKET"
FITTING (CEMENTED)

BRACE BAND WITH 2Y," LONG R
CARRIAGE BOLT THROUGH PVC PIPE (SLOPE) GAP CLOSURE
EVERY 18 INCHES MAX. (SEE CHAIN LINK FENCE

STANDARD PLAN FOR HARDWARE DETAILS).

Gap Closure

9 GA. WIRE j/ \ i — =
/ ; .
/£ S
g0 6" POSTS - 6" POSTS J 2" DIA. . A
2" DIA. 2" DIA. oriLLED |} 1ok
7-0v " DRILLED HOLES DRILLED HOLES HOLES [ DEétIEESD i
12'-Q" + ] * s : \ ] eg‘f, _ {i [
]8" 8II i ]8" B
/’ N 1 \\ c X 'i \ J 18"
Y ! 2 _,l i\z /* p -t NN jau| },
SR A AN g f NN T QR b f S
; | \ | LR L& R !
4": | : | 4n 4n : | : | o FANCANCEANG T .\: AN : ‘ ¢
[ : [ : ! : [ : A : \ : 4
4-Q" : [ : | : [ : [ 4'-o" : | : |
| : | ! | : | : | : | ! 4-0"
| | | ‘ | | | | | | | !
| | | : | | | | | | | :
1 | | | | | | |
- . N\, N\, W, J u
Side View
End Post And Corner Post Front View Side View
Modified for Placement Within Roadway Clear Zone 5 Inch Line Post
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MAX OF 12 POSTS WITH RAILS

45'GAME RAMP PAY QUANTITY
ROW ROW ;
| -7 10' CLEAR LANDING ZONE N )
3 e A N | MAY ALSD BE TEMPORARY 3
& R ~ | N OR PERMANENT EASEMENT
7/ N
6" X 6" Url 5" DIA.POSTS 7 29' MIN. N 4
ON 3'T0 4 CENTERS / 16-10" MIN \ X 5
ALL GAME RAMP POSTS — ' DN, \ E 6
SET IN CONCRETE (TYPm ' : ' ) 7
] — 8
| A
1 -6" MIN.
\ v . v . v . v . v . E
ALL BACK POSTS SHALL HAYE A 2" BATTER Lt D 8'-0" MIN.
(SEE SIDE VIEW DETAIL) \ LN iy
AN N ~
“ RN .
ROW rrser (vey /| PPl Nl ROW
© N e ©
END POST Lttt b E
OR CORNER AND SRR SRR AR A Y N R END POST
LINE BRACE POST P I IR OR CORNER AND
AR LINE BRACE POST
GAME RAMP INCLUDES UP TQ A Iy I AR AR A S

2" X 8" TREATED LUMBER

Plan View OR EQUIVALENT AS
APPROVED BY THE ENGINEER
/— DEER FENCE WIRE FABRIC (TYP) ————
1] i
LLR
8'-0"
i
I
! v
34" = <= 1 = A‘:Fv_' s Rt
T i e e T et e LT T LT s
[0 MR A2 AT 20N e e ble e o o =

 — DEER FENCE WIRE FABRIC (TYP.) —

f

16'-10"

SEE NOTE 5 I

7.

I

:I)I_.4II
[T
LI

[ [ [
) T 2 xg
= = = = = = (TYP)

Rear Elevation View

. The landing zone shall be flat, stable, and earthen. The area shall be void of objects that may hinder or endanger

. There shall be no disturbance beyond the ROW or temporary/permanant easements.
. Fill material shall be Structure Backfill (Class 2) and meet the requirements of Section 206 with a minimum

. Four inches of topsoil shall be placed in accordance with Section 207 of the CDOT Standard Specifications.
. Finished height of backfill/topsoil shall be 2 inches above lumber.

. Seeding shall be completed after the Engineer approves grading.

. See the Stormwater Management Plan for the seeding plan.

. Game ramp is paid per revision of CDOT Standard Specification Section 607, Fences.

Notes

wildlife. The Engineer may adjust the game ramp location as needed.

compaction of 90 percent.

2 X 8 NOMINAL
TREATED TIMBER
PER SEC. 508.03,

NO GREATER THEN 2" FASTEN WITH

OUT OF VERTICAL %" X 6"
LAG BOLTS
LEVEL TOP & WASHERS
AT EACH POST

7'-0" MIN. 2'-o"

10" - 12' POSTS
WITH 1'DIA.
(TYP.)

REQUIRED 6" GAP.
USE VOID FORM
TO FILL

4'-Q"

ALL GAME RAMP POSTS SHALL BE GEOTEXTILE CLASS 2 PLACED
A MINIMUM 4'-0" BELOW GROUND,— ¥ AT 1FOO0T LIFTS WRAP FACED
AND A MINIMUM 12" IN DIAMETER, | % INSTALLATION WITH 3 FOOT LAP
AND ENCASED IN CONCRETE AT FRONT FACE. (SEE SHEET 5
f —J— 5 For ApPROVED EQUAL).
6"
Section A-A

TOPSOIL, SOIL CONDITIONING,
AND SEEDING (NATIVE) FOR
ALL DISTURBED AREAS

ROADWAY — CLEAR ZONE —

7-0" MIN
N —
v lly _
~~ . o7 (|5 . 10 MIN
X | & [ LaDING Zon !
Typical Sections N \ B 2

ACTUAL TERRAIN AND

CONFIGURATION WILL VARY Cut Game Ramp

TOPSOIL, SOIL CONDITIONING,
AND SEEDING (NATIVE) FOR
ALL DISTURBED AREAS
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L TOP LIFT

o

Cut Section B-B

7'-0" MIN. EXISTING TERRAIN VARRIES 7'-0" MIN. '
A /_
| 4" MIN. L A
TQPSOIL |- |
RAMP WALL - _~ROUND TO FORM A ROUND TO FORM A
N\ -2% 10" min., 7 SMOOTH TRANSITION /—RAMP WALL 10" MIN, /'SMDDTH TRANSITION
" . 4" MIN. TOPSOIL
T— A v < U 7 7 . Y Y
2 MIN _________ NU '
NO GAP: ~1'-0" max. d UNDISTURBED EXISTING GROUND OR <;AP(< 170" MAX. \
6 o TWO LTS AT WCDMPACTED ROADWAY EMBANKMENT & -
TIKMIN. /2' 0 EACH <TYP) .l 1" MIN. | TWQ LIFTS AT
3-0" GEOTEXTILE AN 2'-0" EACH (TYP.) 2 MIN.
REINFORCMENT
- N GEDTEXTILE
- PTIRAN REINFORCMENT
A - R al “r o ____ B A T T 10 N o
- N
S~ - N ROUND TO FORM A e
~~___ - | | < SMODTH TRANSITION e
A A ~ ’__s\_///
Cut Section Perpendicular to Game Ramp Fill Section Perpendicular to Game Ramp
12'-0" MIN. - 16'-10" MAX.
0% ¢ /—4" MIN. TOPSDIL
—— |
! XXX XX
i
LEFT AND - ‘ \
—1\ GEOTEXTILE .
RIGHT WING ! o REINFORCMENT,
\ LIFTS -
| T
_____ - | 4. - BOTTOM LIFT ™., /o
‘ \_/ ............... -
Section A-A
_— Fill Section C-C GEQTEXTILE REINFORCEMENT
¢ TEMORARY TACK TO
\ SUPPORT GEQTEXTILE 1" MIN. GAP
: REINFORCEMENT. A‘E_
\
3 TIMBER SPACER COMPACTED STRUCTURE BACKFILL I 30" MIN.
2y, | (SEE NOTE 3 ON SHEET 4)
oy J—— v
S| < X XL KK XD 1'-0" MAX. NN %%
GEOTEXTILE
BOTTOM LIFT 8l <X QLOOO - COMPACTED 0000000(
\ T TGIRCHENT / 0‘000’0’0 | LIFTs | ’0:””‘ TWOLIETS
NS EACH
= G R
1. Based on ASTM D4595, geotextile reinforcement shall be woven fabric with KX X XXX XK d_GEQTEXTILE

a minimum average Roll Value of 4800 pounds per foot for installations
with a gap and 2400 pounds per foot for installations without a gap.

2. Geotextile reinforcement shall be placed by Alternating Machine Direction
(MD) with Cross Machine Direction (XD) from layer to layer.

3. The geotextile reinforcement wrap at back face of game ramp shall be
pulled back slack free with its end anchored to soil underneath with

staples or pins.

4. Minimum splice of all geotextile shall consist of 1-foot of overlap.

REINFORMENT

Gap Detail Step 1 Gap Detail Step 2

5. Geotextile reinforcement wrap at back face of game ramp wall shall be temporarily
hung with a spacer board and tack strip. After reaching a total of 2-feet-0 inches
compacted lift, the tack strip shall be removed and geotextile reinforcement shall be
pulled back slack free with its end anchored to soil underneath with staple or pins
before the spacer board is pulled.

6. Do not use spacer for the top lift (final lift). Top lift shall abut the game ramp wall.
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Notes
L I |
+ 10-0 N | 31 MAX. ABOVE 1. Set gate post, brace post, end post, corner post, and post brace in Class "B" concrete. See Sheet 7 for corner
— | brace.
0P ‘ — FENCE FABRIC
_~ L
\TNESEION i n 2. Line posts
‘ 1 4at A. "T", "Y", or "U" steel channel sections, minimum weight 1.33 pounds per foot of length; or steel pipe, 1.90-
ATTACH FENCE FABRIC — } M__ inch outside diameter Schedule 40 pipe, weight 2.72 pounds per foot of length; or high tensile triple
TO POSTS WITH AT LEAST u 3 coated steel pipe, weight 2.23 pounds per foot of length.
TIT] T] r B. Line posts are 10 feet in length.
7 EVENLY SPACED CLAWPS  TITIII dt__ VERLAP p g
| 3. Brace posts, corner posts, and end posts
BOTTOM ‘
TENSION | 44" A. Steel pipe 2.375-inch outside diameter, weight 3.65 pounds per foot; or high tensile triple coated steel,
WIRE . 2.375-inch outside diameter weight 3.11 pounds per foot.
5 1
k ! AL 4. Gate posts
EXISTING GROUND —/ [j"] 21 MAX. [j"] 26" A. Gate widths 6 feet and less use steel pipe with outside diameter 2.375-inch and weight 3.65 pounds per
M (TYP.) M MIN. foot; or high tensile triple coated steel, 2.375 inch outside diameter weight 3.11 pounds per foot.
\ SEE DESIGN | B. Gate widths greater than 6-feet use steel pipe with outside diameter 3.50-inch and weight 7.58 pounds
- NOTE 3 - per foot.
Alternative Deer Fence 5. Post braces to match post type and size.
Design Notes: 6. (leéiaci:lc;rner brace on fence line deviations greater than a 17 degree angle. See Sheet 7 for corner brace
1. Install a 4-foot gate adjacent to animal crossing structures. 7. Terminate fence fabric and barbed wire at each corner post.
2. A 3-inch minimum overlap is required plus ties or clamps together 8. Use 10-feet spacing in areas of farm animal use, or as shown.
every 18 inches using hog rings or other types of ties or clamps.
9. Gate frame use steel pipe 1.875-inch outside diameter with weight of 2.72 pounds per foot.
3. Place a bottom tension wire and fence fabric at existing ground at
posts and within 2 inches of existing ground between posts. 10. Where double gates are installed provide at least a 4-inch gap between gate frames to allow for latch.
4. Tie or clamp bottom and top tension wire to fence fabrics every 24 11. -Srpr::c?;L\;i?;?egtgr?csjgsrcsih:lbtsbSe%tAa]Zn;(?SgoreSt service brown when required per the Aerospace Material
inches using hog rings or other types of ties or clamps. ’
5. Asingle fence fabric may be used if it meets overall minimum
dimensions.
3" MAX. — =3 X, 16-0
(SEE NOTE 10) —~ =— GATE HINGE I 16'-0 16'-0 ¢ 16'-0 t SEE NOTE 8
GATE POST ADJUSTABLE ” LINE POST 2" (TYP)) | BRACE POST | (TP enp
(Tvp) TRUSS ROD T\ | ) i | o POST
f L6 (TYP) } 12" (TYP) | :
2 | 7'-0" | ! 12" (TYP.) A 64" STAY
= XN 10" (TYP.) } t | (TYP.)
= ] N . {107 (1vp) 7]
- 7 L SN\— 1 | r \
iy 3 '.. 8" g ‘ "_ ! '__l
29 MIN STEEL FRAME GATE / 12% MIN T (TYP.) ‘ ‘
() WITH FENCE FABRIC (TYP) 18" MIN. EXISTING 4 INSTALL. AT A MAXIMUM POST BRACE
‘ ) (TYP) GROUND L OF 500 FT., AND FOR ‘ SEE NOTE 5 (TYP.)
o (“T'”YNP ) i LINE DEVIATION FROM
- : - : 0 TO 30 DEGREE ANGLE .
18 VIN. DIA. Gate Brace (TYP) USE RAIL END CAPS WITH Line Brace Terminal Brace
(TYP.) SET SCREWS, BOLTS, OR
BUTT WELD METAL BRACES
TO THE METAL POST. BEAR
AT MINIMUM STRESS POINT
Alternative Deer Fence Installation With Only Metal Posts
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y LINE POST LINE POST
9, GAUGE
LINE POST 2 LINE POST BRACE POST
1 WIRE STAYS 1 CORNER POST
/_ [ (TYP.) '/_ —_ / -
—— et
—_— -
—_— |
—_— |
9 \ L
T [y : ]
EXISTING 18" MIN. —Hm -
GROUND o A WHEN THE VERTICAL ALIGNMENT
i A EXISTING g-gn [#| 1]  CHANGES OVER A 3 FT.SPAN (TYP.
o GROUND A [] DuRING A 10 FT.RUN
PLACE 100 LB MINIMUM 9 GAUGE WIRES MN- L USE LINE BRACE.
ROCK OR CONCRETE AFTER SPLICED TO STAYS i : A EXISTING [
THE FENCE FABRIC AND BOTTOM WIRES Saar - GROUND &
1S STRETCHED 18" (w;.) /
. . MIN. : iR
Typical Sag Section CUN%;E) 3
Typical Vertical Alignment Change 18"
—{ DIA. |—
Installation with metal posts (Typ.) MIN.
Corner Brace
LINE POST DEER COUNTRY See Note 6 on Sheet 6
USE CORNER POSTS WITH DEVIATIONS
TERMINAL BRACE NOTE: OVERLAP THE 50 INCH MESH WIRE AND GREATER THAN 15 DEGREES
4 INCH TIE OR CLAMP TOGETHER.
<X CORNER BRACE THE SPACING NOT TO EXCEED 2 FT.
. CATTLE 8 FT.SPACE BETWEEN OF CONNECTIONS
PASS POSTS IN THIS AREA
16"
HIGHWAY
" RIGHT OF
16 WAY
—t PRIVATE PROPERTY
Cattle Pass Fence Detail Deer Barrier on Curves
See Note 6 on Sheet 6
q
TERMINAL BRACE
THREE WAY
Eigﬂm g BRACE HIGHWAY HIGHWAY RIGHT
WAY LINE RIGHT OF | OF WAY LINE
HIGHWAY WAY LINE = = - -
= - RIGHT OF = —
WAY LINE g 4"
FENCE PLACED 1FT. INSIDE
FENCE PLACED ON HIGHWAY — Eé‘;'& %&Ih";’f:mtg‘ﬂm
HIGHWAY OR RIGHT OF WAY LINE. THE STATE AND COUNTY
RIGHT OF FENCE NOT MAINTAINED HIGHWAY :
WAY LINE BY THE STATE. RIGHT OF
WAY LINE
Post and Wire Location Post and Wire Location
Place wire to pull against post Place wire to pull against post
Alternative Deer Fence Installation with Only Metal Posts
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/2" x 1/;" WOODEN PICKETS SPACED AT 32"
ON CENTER AND WOVEN BETWEEN FIVE CABLES
‘ OF TWO STRANDS EACH OF 12-; GAUGE
‘ GALVANIZED STEEL WIRE.

— - MM .T- = MM AMAAAAAAAAAAAAAAAAAAMAMA A

END PUST-\

L)

|
I
i
I

V4

|
_6" !
|
|

Alternate \ 8-0" MAXIMUM

|
|
|
|
L
|
|
|
|
|
|
|
|
|
|
|
|
)|
AN
|
|
|
|
|
1
— - — 1 -

" BRACE TO BE MADE FROM :
A REGULAR LINE POST AND [
SECURELY FASTENED TO [
END POSTS WITH NO. 11 e
GAUGE GALVANIZED WIRE. Pl

[

General Notes

1. Wire-bound picket fence, conforming to ASTM F 537, shall be
stretched tight and securely fastened to all posts with 11-gauge
galvanized steel wire clamps or 12-1/2-gauge galvanized steel wire

‘ ‘ ties.

2. All fence posts complete with anchor plate, shall be hot-dipped
galvanized conforming to AASHTO M 281. Line posts (without anchor)
shall weigh at least 1.33 Ibs. per linear foot (Raw). Suitable anchor

9" plates shall be securely fastened to each line post and shall weigh

21" 0.67 lb. nominal.

. In general, snow fence shall be placed 100 to 150 feet from the
| 4 centerline of roadway. However, the specific location on each project
will be shown on the plans, or as determined by the Engineer.

4. Snow fence may be placed immediately in front of the right of way
fence on the highway side when such location is suitable. This will

g avoid trapping of weeds and debris between the fences. In such

installations, the snow fence shall not be tied or fastened to the right-

of-way fence.

5. Fence shall be securely braced at each end panel with a regular line
post and 1 diagonal cable consisting of 2 strands of twisted wire. Each
6" strand to consist of two 12-1/2 gauge galvanized wires @

. Line brace posts shall be installed every 400 feet or less where the
fencing is continuous and shall not be paid for separately but be
included in the work.

7. Two horizontal wires shall be strung behind the pickets for the
full length of the fence. Each horizontal wire shall consist of two 12-
gauge twisted galvanized wires. Each horizontal wire shall be fastened
securely to each fence post by means of 11-gauge wire clamps or 12-
1/2-gauge wire ties.

1 5-Q" 1

Line Post !

("U" Post)

Front Elevation of Picket Snow Fence

11 GAUGE /

\
GALVANIZED WIRE CLAMP /;/ A\ _"U" LINE POST

< 12/, GAUGE
GALVANIZED WIRE )/

12-Y,  GAUGE
GALVANIZED WIRE TIE

n \// <\
EERVINAN

"STUDDED TEE"
/y )

LINE POST

DIRECTION OF PREVAILING WINDS =—= 1

e

I‘— Vs ! 2" ! 1" ——I

I'— 1"

1" ——I

! on ! l|/2" ! n !

Typical Sections Through Snow Fence Post and Pickets

these sections shown.

Note: Other sections of steel posts having equal weight and
equivalent strength may be used in lieu of either of

End Elevation
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General Notes

. Steel light standards shall have an 8 inch outside diameter at the base with a 3/16 inch minimum wall thickness,
and a uniform taper throughout. Light standards shall be round or twelve or more sided, and fabricated in
accordance with Sections 613 and 715 of the CDOT Standard Specifications.

. A Certificate of Compliance (C.0.C.) shall be submitted to the Engineer after fabrication of the light standards.
The C.0.C. shall be submitted in accordance with Subsection 106.12 of the CDOT Standard Specifications.

. The gate arm shall be fabricated from high strength rectangular fiberglass and 6061-Té rectangular aluminum
tubing. The maximum arm length shall be 40 feet. The fiberglass/aluminum gate shall be supplied by Safetran,
B&B Electronic, or an approved equivalent.

. The contractor shall survey the cross section of the roadway, determine each gate arm length, and submit this
information to the engineer before ordering material. The location of the road closure gates and the required
mounting height of the gate arm pivot shall be verified by the contractor and submitted to the Engineer.

. A breakaway shear pin base is required for the lightweight aluminum/fiberglass arms. When excessive force is
applied to the gate arms equipped with the shear pin base, the pin shall shear, and the arm shall then swing 45
degrees horizontally and drop free of the gate operator, minimizing damage to the vehicle and the gate.

. The heights of the gate arm guides were determined for a 29 foot tall tapered light standard with a base
diameter of 8 inches and a top diameter of 4 inches. Guide locations may be adjusted for various gate arm
lengths and warning light spacings. The height of the gate arm over the roadway shall be 3 feet - 7 inches to 4
feet - 7 inches from the bottom of the arm to the roadway.

. The worm gear winch and cable shall be manufactured by Dutton-Lainson, MFR. Model No. WG2000, with a 7/32
inch thick cable, and a pull capacity of 2000 lbs.

When the gate is fully raised, the nut and washer shall fit snugly against the outside of the rear channel and
be padlocked in place. The Contractor shall supply one heavy-duty, weatherproof padlock with two keys for
each gate arm pivot. Information on the key type requirements will be provided by the Engineer. Paired pivots
for divided highways shall be keyed alike.

Electrical connection to the power source shown on the plans will be paid for by force account. If no power
source is available, omit the luminaire and use battery or solar panel power for the LED lights as approved by
the Engineer.

Gate warning lights shall be red LED (Type B) high intensity. The light at the end of the arm near the
centerline of the roadway shall be steady burn. The other two lights shall flash at the rate required by the
"MUTCD". Spacing of the lights shall vary based on roadway width and gate arm length. The contractor shall
determine the spacing and submit the LED layout to the Engineer for verification prior to placement.

Galvanizing: The steel light standards, mast arms, drop gate pivots, supports, guides, and all associated
hardware shall be galvanized in accordance with Section 715 of the CDOT Standard Specifications. All rough
edges and burrs shall be grounded smooth prior to galvanizing.

Bolted connections: All bolts shall conform to ASTM A 307, Grade A, unless designated as HS (High Strength).
HS bolts shall conform to ASTM A 325. After the road closure gate is assembled, all exposed bolt threads shall
be painted with two coats of aluminum paint. The aluminum paint shall meet the requirements of Subsection
708.04 of the CDOT Standard Specifications.

Field assembly: In some installations, the connection plates for the luminaire arms may require modification
to allow the pivot sleeve to slip over. All damage to the galvanizing shall be repaired with two coats of
aluminum paint.
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«— EDGE OF TRAVELED WAY
LUMINAIRE MAST ARM
<— EDGE OF
| SHOULDER
GATE ARM — PIVOTING AND TELESCOPING
ARM LENGTH GATE ARM SUPPORT (TYP.)
[ARal STEEL
R LIGHT
7 A STANDARD
3 LUMINAIRE
MAST ARM = DROP GATE ARM OROP GATE ARM
GUIDE (TYP.) GUIDE (TYP.)
Two-Way Highway
- <— STEEL LIGHT
(One Gate Required) STANDARD. (TYP)
30" NOMINAL
LUMINAIRE 13-
MOUNTING
¢ HEIGHT L.
LUMINAIRE | rrow BoTToM 2970
MAST ARM N | OF LIGHT ¢
.. STANDARD | | GATE ARM (TYP.)
STEEL 250‘ ARM LENGTH VARIES e 1'-0"
LIGHT | <t— EDGE OF TRAVELED WAY |
STANDARD ¥
| ~— EDGE OF |
DL SHOULDER |je— THRU LANE 1 |
GATE AR | SHOULDER VARIES ——=1 20 \RIES VARIES VARIES
|
|
i 10'-0" L S W N
| ROAD CLOSED
|
|
\
|
|
|
Two-Lane Divided CONCRETE VARIES
Highway With Median FOUNDATION (TYP.)
(One Gate Required) Typical Raised Position
Typical Lowered Position
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EDGE OF TRAVELED WAY

N o | EDGE OF
\ SHOULDER
60"
1 1 GATE ARM (TYP.)
STEEL
LIGHT
; " STANDARD
250 LUMINAIRE
v MAST ARM
‘ (TYP.)

Divided Highway Installation

(Two Gates Required)

DROP GATE ARM
GUIDE (TYP.)

PIVOTING AND
TELESCOPING
GATE ARM

CONCRETE
FOUNDATION (TYP.)

¢
\
VARIES ‘ VARIES
SHOULDER THRU LANE \ THRU LANE SHOULDER
< — VARIES —={ VARIES 12'-0" | 12'-0" | VARIES VARIES
10"~ =t RED LED WARNING LIGHT
Lot l_pgr (TYPE B) (TYP)
e LEVEL \ LEVEL L
| ﬁ
ROAD CLOSED
3'-%IN. VARIES
4'-7;MAX. (TYP.)
DROP GATE

— ARM SUPPORT (TYP.)

SUPPORT (TYP.)

Interst

ate Mainline

s‘\\n—

29!_0"
(TYP.)

30" NOMINAL
LUMINAIRE
MOUNTING
HEIGHT

FROM BOTTOM
OF LIGHT
STANDARD
(TYP.)

DROP GATE ARM
GUIDE (TYP.)
13'-0"
VARIES (TYP.)
RED LED WARNING LIGHT
(TYPE B) (TYP.)
VARIES —= I——VARIES VARIES
le—VARIES —=
| VARIES | VARIES _ ‘
i S I T S - &4l 10-0"
[ ROAD CLOSED | (TYP.)
37" MIN,
41-7" MAX.
10" — THRU LANE SHOULDER \E:"I
I VARIES VARIES
OVERHANG  opouLper
VARIES

Luminaire and Gate

(Ramp Locations)
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~ DROP GATE
ARM GUIDE

-

STEEL LIGHT STANDARD —=

GATE ARM PIVOT
SEE DETAIL

PADLOCK IN PLACE
WHEN GATE IS RAISED

SECURE CABLE TO PIVOT WITH
CLEVIS AND CLIP N' THIMBLE
KIT OR SIMILAR METHOD
INSURING THAT CABLE IS
PROTECTED FROM ABRASION

TACK WELD NUT TO SHAFT

i :\/P]VDT SLEEVE

GATE ARM

2" DIA. x 8" HS ¢
PIVOT BOLT WITH HEX \

‘L— APPROX. CENTER OF THRU LANE (VARIES) ——=

NUT & 2 WASHERS — L VARIES 40" -0" MAXIMUM
LUMINAIRE | VARIES | VARIES |

THREE 34" DIA. x 13" HS BOLTS
WITH HEX NUT & 2 WASHERS

FIBERGLASS GATE
it | RED LED WARNING

‘ 1'-0"
‘ |
\ | ‘
| ' LIGHT (TYPE B) (TYP)

SEE DETAIL

1

£

WEATHERTIGHT

1
| ROAD CLOSED

WORM GEAR WINCH WITH
/32" CABLE, 2000 LBS.
SINGLE LINE VERTICAL LIFT
CAPACITY (MIN). FIELD WELD
OR DRILL MOUNTING PLATE
FOR WINCH INSTALLATION.
%" MIN. HS BOLTS ARE
USED FOR MOUNTING WINCH.

LIGHT STANDARD
4-BOLT SLIP BASE
OR BREAK-AWAY

TRANSFORMER BASE

ELECTRICAL RECEPTACLE
(LOCKABLE)

REINFORCEMENT RIM
WITH ROUNDED CORNERS

4 x 8" /—[

SHEAR PIN BASE DROP GATE

ARM SUPPORT

5" x 2%," ALUMINUM
GATE ARM SECTION

(SEE NOTE)

ALTERNATING RED AND WHITE
RETRO-REFLECTIVE MATERIAL,
6 IN. STRIPES AT 45°
COVERING ENTIRE GATE ARM

FIBERGLASS GATE ‘
ARM SECTION

|
PIVOTING AND TELESCOPING
GATE ARM SUPPORT

ANGLE,

HANDHOLE

‘ VARIES .

] Drop Gate Detail
CONCRETE — Note: Place the black and white "ROAD CLOSED" sign
FOUNDATION in the center of the through lane. The sign
letters will be 6 inches in height.
Pivot Assembly
A =
I/n
2/ GATE ARM
Yo' polof |o—Ja" %" DIA. x 3" BOLT
— WITH HEX NUT AND
4y zy--t 4t BAR 4" x Yy x 10" 2 LOCK WASHERS
! ik B PO (4 REQD.)(TYP.)
" ¢ -+
10 f
5I n " | BAR 4" x |/4u
/a -GITV—
B SQUARE TUBING
4-_0--
._\,\_.
ll/z" X ll/z" x 4'-Q" ™ BAR 4" x I/4u x 7"
g /2" DIA HOLE IN BAR (CENTERED ON
" WAL THICKNESS (CENTERED) SQUARE TUBING)
BAR 4" x I/4u
4u ‘
A =

Section A-A

Drop Gate Arm Support Detail

Gate arm and bolts not shown.
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REAR CHANNEL

MCIO x 28.5 x 95" —=

SIDE PLATE
[ FRONT CHANNEL
MCI0 x 28.5 x 9%5"
= T =
SIDE PLATE
Top View

FRONT CHANNEL

2" R. (TYP.)—\

/2" DIA.HOLE FOR

%" DIA. HOLE FOR
¥, DIA.HS PIVOT BOLT

Y% DIA HS BOLT (TYP.) FRUNT CHANNEL

PIN BAR 1%," DIA. x 0'-13,"

TYP.

WINCH MOUNT
C6 x82«x1-2"

~ol\

PIN BRACE - PIPE 2
DOUBLE X-STRONG x Y"

(6" WALL THICKNESS) (TYP.) A

Top View

/2" DIA. x 2" BOLT WITH HEX NUT
AND %6" DIA. HOLE IN SLEEVE AT

(TYP.)
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THREE EQUAL SPACES. WELD NUT TO ”
%" DIA HOLE IN SIDE PLATES wy 2" SLEEVE (TYP.FOR TOP AND BOTTOM)
AND CHANNELS (TYP.) | 2 | 1
9l/p" gl/,n TL
4 SIDE PLATES IS ; @Ry
%u x 1'-2" x 2'-7" \;OJ o 17" ! l"
- "
‘ n
14" DIA. HOLE SIDE ‘ SIDE — PIN BRACE
FOR PIN 2 R (TYP) PLATE | PLATE ¥4" DIA. x 4%," BOLT WITH HEX NUT
12" X [~ FOR PIN. (TYP) SLEEVE. DRILL BOLT TO ACCEPT I Y -
REAR =3 | ' PAD LOCK.
CHANNEL REAR | ‘ L PIN 34n
17" bl 4 450 L chavneL | | I —— xsesor
o f ~ SLEEVE - PIPE 8 STD.
e o 14 b (€p :. —— [« (SCHEDULE 40) x 210"
2 | 3 | ! 56" WALL THICKNESS
9 2" o 9I 2u ‘ q i
4I/ " ‘ "
2 " ]4|/2" 2
) ; 1 — 1
(VAT ! | om
2/ — %" DIA. x 3" HS BOLT | g ‘ N
70 S WITH HEAVY HEX NUT ! /" DIA. HOLE FOR e —-—-pe-—T
7T AND TWO WASHERS (TYP.) \ WINCH CABLE CLEVIS \
5u ]4" 1
Front View ||
Side View
Gate Arm Pivot Side Plate Detail ) )
Pivot Sleeve Detail
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2I/4u
2|I/ "
I6| 12%6" | ;/4.._.
:I)II
Yy ‘ 14" (TYP.) |‘_-| l
i ]%u I
I — i ;m '/4 $ $ 2%6" $ $
T : e T
5%" 3 53/811 3" 6}/‘1 8:%6"
pzzzZs
7l , ;m\ o o g T p ©
Iy |/4u x 3" 135° TYP. GUIDE PLATES AG DIA. (TYP.) —
500-13 UNC x 3" LONG (SPACER) 3" x V4" THICK —
(TYp.) 3"

/" RODUND ROD U-BOLT BASE PLATE
TWO HEX NUTS AND
TWO LOCK WASHERS

Top Base Plate Details
(TWO REQUIRED)

Top Gate Arm Guide

/8
I/4 25" ' —— ,’
n 3"
e h— l .
3'/2" R. IEEHIRH 3'/2" R. I EHTD I/4 e o O " ]%" é L4

7I/2u ) /D/ 3 7I/2u 3 g|/4|| 1n"
l \ l
EHIREATI — 30y 1/ o 30 135° TYP, GUIDE PLATES o o {9 ®
500-13 UNC x 4" LONG | (SPACER) 3" x /g THICK
o P (TYP.)
%e" DIA. (TYP.) 3

/" ROUND ROD U-BOLT
TWO HEX NUTS AND BASE PLATE
TWO LOCK WASHERS

(TWO REQUIRED)

Bottom Base Plate Details

Bottom Gate Arm Guide
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1" T0 1" x 3" 10 4"

-

/—NUT AND WASHER

BASE cuvm;—@

ANCHOR BASE

BOLT CIRCLE DIAMETERS
SHALL BE COMPATIBLE

BREAKAWAY

YA

| HAND HOLE AND COVER. GROUND LUG LOCATED
OPPOSITE HAND HOLE AND AT SAME LEVEL

— TO LUMINAIRE FROM POWER SOURCE

HEAVY HEX NUT WITH WASHER TORQUED

8w —= { ANCH A

TO MANUFACTURER'S RECOMMENDED VALUE

12" MAX.

Foundation Notes

. See pole supplier details for bolt circle and projection.

2. All breakaway support couplings shall meet the breakaway

requirements stated in the latest edition of AASHTO "Standard
Specifications for Structural Supports for Highway Signs, Luminaires
and Traffic Signals".

3. Breakaway support couplings shall be installed in conformance with

the manufacturer's recommendations. The contractor shall have a
coupling manufacturer's representative on the project prior to
construction to instruct the contractor and project personnel in the
proper installation of the breakaway support couplings.

SHEET METAL COVER ALUMINUM OR ) . .
CONNECTOR BOLTS WITH SUPPORT COUPLINGS . = L__f/ GALV. STEEL, (CORROSION-RESISTANT) 4. Light standard foundations may be precast concrete or cast-in place
TWO FLAT LOCK WASHERS — 25 : concrete.
IN CONFORMANCE WITH " " 2' [=1%) SPACE AS REQUIRED
17" 70 26 I‘—"‘ y
ASTM A 307 (FOUR REQUIRED) W _-I - “ e e —— N ‘_ -~ M BY MANUFACTURER 5. Concrete shall be Class B.
ARARE: 12 7 A M
-| 6. Each light standard shall be wired with a breakaway fused connector
and be grounded as stated in the specifications.

v 41[
BOLT CIRCLE 7

Break-Away Support Coupling

. Light standards shall not be placed in ditches or other low areas.
Embankment and backfill shall be compacted in conformance with
Section 203 of the CDOT Standard Specifications.

BOLT CIRCLE DIAMETER SHALL FIT
THE LIGHT STANDARD FOUNDATION
8. The physical shapes of the pole caps, brackets, and concrete pull

Typical Break-Away Type Transformer Base Detail Z’ﬂ CEI-)I(%FSEE% boxes shall be considered approximate as shown.
NOTES: EDGES — v f— v 9. All nuts, bolts, studs and washers shall be galvanized in conformance
I HARDWARE SHALL CONFORM TO MANUFACTURER'S REQUIREMENTS. poLT CIRCLE ) with AASHTO M 232 (ASTM A 153).
2. A HAND HOLE [S NOT REQUIRED IN POLE IF A BREAK-AWAY N g B
TRANSFORMER BASE IS USED. :
Fx 2
MIN. MIN.
18"R 3
18" MIN. / .\ MIN.
SURFACING OR
! PAVEMENT CUTOUT ! FINISHING. GRADE .
| Ll
I I 2-1'/5" MIN. | ) | 2'DIAMETER |
[ | DIA. CONDUITS 1
"oer & 6 | ,(JLPDTCISLL[E'; 1 4 ANCHOR BOLTS, ASTM A307
MIN. § MIN. 1" DIA. WITH TOP 8" MIN.
GALVANIZED. THE ANCHORS CAN
WARNING TAPE
24" MIN. UNDERGROUND _\\\ 6" 70 12" DEEP 3" CLR. —={ [=— iﬁoAs?JgiﬁgoRE\gUXnggTwur
30" MIN. UNDER ROADWAY . THE BREAKAWAY SUPPORT
48" MAX. COUPLING. .
~_ COMPACTED 8 #7 REBARS~ <
BACKFILL 6 #4 TIES
(SPACE EVENLY) ~
(22
—— CONDUIT
Typical Conduit Burial Section 4| A (ROTATE SPLICES)
6" MAX e te e
Notes: ) Tvpi . .
ical Foundation ion
1. The contractor shall coordinate trenching with other underground utilities, f yp cal Foundation Sectio

e
ROUND

Typical Concrete Foundation

ramp metering, and irrigation. The contractor shall use common trenches at
all road crossings where possible.

2. One #14 AWG locate wire and a nylon pull string in all empty conduits.
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High Wind Stowing Procedure

If arm cannot be brought back to the upright position
because of high winds, the following procedure can be used:

1. With arm in down position remove two 3/8-inch x 1-3/4-inch bolts
from shear pin base. See the Shear Pin Base detail.

REMOVE TWOD 3" x 1¥," BOLTS ¥" x 8 HS PIVOT BOLT

2. Swivel arm using the 3/4-inch x 8-inch HS bolt as a pivot.

3. Swivel arm clear of roadway and secure to a delineator post.

4. Reset arm to upright position when weather permits.

Note: See details below.

GATE ARM
PIVOT ASSEMBLY

¥a" x 4" FIBERGLASS TUBE 1//," FIBERGLASS TUBE

Shear Pin Base Detail

ONE ¥ DIA.EYE BOLT

SHEAR PIN BASE |\ TWO %" DIA EYE BOLTS (ON ONE SIDE ONLY)
GATE ARM (ONE ON EACH SIDE)

WINCH MOUNT

N
Gate Arm Profile B
4
ll/ "
[
lll
] STEEL DELINEATOR POST T
22—k n ' . STEEL DELINEATOR POST.
ROTATE GATE ARM TIE WITH %" CABLE AND 2/(TYP) —~ TIE WITH ¥6" CABLE AND ;
: CABLE CLAMPS, TWO AT EACH 16 Section 13%-Inch x 4-Inch
END. CABLE CLAMPS, TWO AT EACH b
END (TYP.). Fiberglass Tube
EDGE OF TRAVELED WAY GATE
ARM 45° (TYP.)
%LE l V7S
( /of@sm& LIGHT STANDARD |‘—'|
. T G‘TSTEEL LIGHT STANDARD 25\: - LUMINAIRE MAST ARM T
—~
25° e LUMINAIRE MAST ARM b 3 | ——
: f —— EOGE OF SHOULDER i
f ~—EDGE OF SHOULDER EDGE OF TRAVELED WAY
Section 1%2-Inch x 3-Inch
Detail for High Wind Stow Position Detail to Secure Gate in High Wind ;
Fiberglass Tube
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Notes

WALL
THICKNESS 1. Pole base plate shall conform to ASTM A 572, Grade 42.
1"-8UNC x 6'5" LONG BOLT

WITH ONE HEX NUT,ONE FLAT WASHER,

AND TWO PLATE WASHERS (TYP.) x 4 PLACES.

2. Bottom plate of slip base assembly shall conform to ASTM A
572, Grade 50.

3. All structural steel shall be galvanized after fabrication in

== conformance with ASTM A 123. All contact areas of the
| ] | l structural steel shall be free of galvanizing beads and runs.
POLE BASE PLATE L 1 3
T 1" ¥ 4. Slip base connecting hardware shall conform to ASTM A 325,
28 GRADE KEEPER PLATE—/ 3_%.. 22$I\ih§l716b6e_l_electﬁgplated cadmium in conformance with
1 " V" THICK —= o ype NS.
SLIP BASE ASSEMBLY [ ] ) I 1 i (N ] _3:”/2" _L 5. Keeper plate shall conform to ASTM A 653, Grade 33, and
— I T I_ Coating G 90.
\Ej = 16" DIA. HOLE,
= . =/ %" DIA. DRAIN PIPE EDGES CHAMFERED

v v v ON BOTH SIDES
GALVANIZED SHEET METAL SLEEVEJ i \ ANCHOR BOLTS

GALVANIZED SHEET METAL Plate Washer

TO KEEP GROUT FROM
SLIP BOLTS

Break-Away Base A
(For Information Only) |
Yy ————

\ \

—— 45" y50

|
1/g" DIA. BOLT HOLE x 4
¢ HAND HOLE
- - 7

. /\/7\\

2

RN f

]0“/|e"

N
N
|

6¥," DIA.

CLIPPED CENTER HOLE

CORNERS

N\
AN

:%G"
15" DIA. BOLT HOLE x 4 Section A-A
. 28 Grade Keeper Plate
Light Standard Base Plate
Slip Base Assembly
Optional Break-Away Type Base
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Curb Ramp General Notes:

In new construction or full-depth reconstruction, provide a separate curb ramp for each marked or unmarked pedestrian street crossing. Where snow removal equipment will be used to clear the pedestrian access route, consult the Engineer prior to construction to ensure
curb ramps shall be contained wholly within the width of the pedestrian street crossing or crosswalk they serve, or as shown on the the width and thickness of curb ramps is sufficient to accomodate such equipment.
contract plans.

Provide expansion joint material 1/2" thick where curb ramps adjoin any rigid pavement, or structure. The top of the joint filler material

@ Alterations are defined as changes to an existing highway that affect pedestrian access, circulation, or use. Alterations include, but shall be flush with adjoining concrete surfaces. The expansion joint material shall extend for the full depth of the concrete surface.

are not limited to, resurfacing, rehabilitation, reconstruction, curb ramp retrofits, historic restoration, or changes or rearrangement

to structural parts or elements of a pedestrian facility. @ Provide tie bar reinforcing between indepedently poured concrete curb ramps or turning spaces and curb and gutter. Drill and grout

@ A walkable surface is defined as a paved surface adjacent to a curb ramp or turning space, without raised obstacles, that could be No. 4 12-inch long reinforcement bars (epoxy coated) at 18 inches center-to-center minimum.
mistakenly traversed by a user who is visually impaired.
Curb Ramp Pay Areas
@ In alterations, where an existing physical constraint prevents providing a separate curb ramp for each pedestrian street crossing, a

single diagonal ramp (on the apex) shall be permitted to serve both pedestrian street crossings. The use of a single diagonal ramp
shall be approved by the Engineer prior to construction. Diagonal ramps are not acceptable in new construction or full-depth
reconstruction.

wr

@ Detectable Warnings Surfaces (DWS) are intended to indicate the boundary between a pedestrian route and vehicular route where there is a i

2 .."’A‘ - '
flush rather than curbed connection. DWS are not intended to provide wayfinding. DWS shall be provided at the following locations; V, ‘ “ .
1. Curb ramps, blended transitions, and depressed corners at pedestrian street crossings; ) -
2. Pedestrian refuge islands (6 feet in width or greater); “ \
3. Boarding platforms at transit stops where the edge of the platform is not protected to pedestrian cross traffic; and ,IIA\
4. Boarding areas at sidewalk or street level transit stops where the area is not protected to pedestrian cross traffic. ‘l”’;%

N\

S e s s -

@ Detectable Warning Surfaces shall contrast visually with the adjacent gutter, highway, or pedestrian access route surface, either [ 1
light-on-dark or dark-on-light. Federal Yellow color is preferred, however, other colors may be used if approved by the Engineer. TYPE 1 TYPE 2 - TWD RAMPS TYPE 2 - ONE RAMP
@ In alterations, to avoid chasing grade indefinitely on steep roadways, a curb ramps length is not required to exceed 15 feet regardless
of the resulting ramp running slope.
~w ~w
All slopes are measured with respect to a level plane. yy vy vy vy

@ Drainage structures, traffic signal equipment, or other obstructions shall not be installed on the curb ramp, or turning space areas.

In new construction, pull boxes, meter boxes, maintenance hole covers, vault lids, or similar, shall not be constructed within any
part of curb ramp or turning space. In alterations, where these items cannot be relocated outside of the curb ramp or turning space,
they must not create a vertical discontinuity grater than 1/2-inch. Any vertical discontinuity between 1/4-inch and 1/2-inch shall be
beveled with a slope not steeper than 1V:2H. The bevel shall be applied across the entire surface discontinuity. T <

~ ~ ~ ~
@ Construction of any required pedestrian curb shall be included in the bid price of the concrete curb ramp and will not be paid for Yooy v
separately. g

@ All curb ramp joints and grade breaks shall be flush (0'-1/8"). The joint between the roadway surface and the gutter pan shall be flush.

@ The contractor shall verify removal limits are sufficient to provide positive drainage, maintain existing drainage patterns, and avoid
ponding in the final configuration.

TYPE 2 - DIRECTIONAL BLENDED TRANSITION DEPRESSED CORNER
Flared side slopes may exceed 10.0% only where they abut a non-walkable surface, or where the adjacent ramp surface is blocked to
pedestrian traffic.
~
W
@ The change in grade at the bottom of the curb ramp shall not exceed an algebraic difference of 13.33%. The counter slope of the v o [ o
gutter at the foot of a ramp, turning space, or blended transition shall not exceed 5.0%. . v
~
Grade breaks at the top and bottom of ramp runs shall be perpendicular to the direction of the ramp run. Grade breaks shall not o v v
be permitted on the surface of the ramp run or turning space. Surface slopes that meet at grade breaks shall be flush. .
@ A broom finish, with sweeps perpendicular to the direction of pedestrian traffic, shall be applied to all ramp and turning space surfaces.
~
In alterations, where a ramp or turning space must tie into an existing grade that cannot be altered, the ramp or turning space may >
be warped to transition to the required cross slope. The transition to the required cross slope shall be spread evenly over the .
length of the ramp or turning space to minimize the degree of warping. The rate of change on a ramp or turning space shall not % o
exceed 3% per linear foot. - - PERCENT SLOPE 1.0% 2.0% 5.0% 7.1% 8.3% | 10.0%
\d L 4
Design and construct curb ramps, turning spaces, and flare slopes with the flattest slopes possible. The slopes indicated in these details v EQUIVALENT RUN/RISE | 100:1 50:1 20:1 14:1 12:1 10:1
show the maximum slopes allowable. Preferred Values to be used during design, layout, and construction are: v v S| Tabl
- Ramp Running Slope 7.5% COMBINATION ope ‘able
- Ramp Cross Slope 1.5%
- Turning Space Running Slope 1.5%
- Turning Space Cross Slope 1.5% General Notes & Pay Areas
- Flare Slope 8.0-9.0%
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4' MIN. CLEARANCE

FLOWLINE

CURB & GUTTER CURB & GUTTER SEE NOTE 5 ON SHEET 9 CURB & GUTTER

Perpendicular Ramp Perpendicular Ramp Perpendicular Ramp
(TYPICAL) (WITH VERTICAL RETURN CURB) (DIRECTIONAL)

Perpendicular Ramp Notes

@ Ramp width - provide 5 feet or greater where possible. If site constraints do not permit,
provide 4 feet minimum. Ramps servicing shared use paths shall match the width of the path.

TURNING @ Ramp running slope - 8.3% max.
I SPACE | CURB RAMP FLAT (SLOPE = 0%) TURNING ) ) ) _ ) )
4 MIN. VARIES (L) F Turning space running slope - 2.0% max. Turning space running slope is measured in the same
2N, | - 6" 10 8" (. RAMP LENGTH (L) _  SPACE ® direction as the ramp running slope.
DETECTABLE | | . . . . .
WARR;\IING 77777777777 Q— — _BACK OF CURB @ Ramp and turning space cross slope - 2.0% typical. At crossings without yield or stop control,
SURFACE o TOP OF < ELEVATION or with a signal where vehicles can proceed through the intersection without slowing or
27 MAX. l 5% PAVEMENT stopping, the cross slope of ramps and turning spaces may equal the highway grade. At
E‘%' ELEVATION INCREASE midblock pedestrian street crossings the ramp and turning space cross slope may equal the

CAUSED BY SIDEWALK highway grade.

R T
CONCRETE 4n

CH = Curb Height CROSS-SLOPE
SIDEWALK GUTTER RS = Ramp Slope ADJACENT SIDEWALK CROSS-SLOPE @ Turning space dimensions - provide a turning space at the top of perpendicular ramps with
ACS = Adjacent Sidewalk Cross-Slope (ACS) a width equal to the width of the curb ramp. Turning space length must be 4 feet minimum,
GRADE BREAK GRADE BREAK measured in the direction of the ramp run. When a turning space is constrained at the back of
L= CH RAMP SLOPE sidewalk, increase length to 5 feet minimum in the direction of the ramp run.
RS - ACS) R
Section A-A (RS) @ Ramp alignment - ramps shall be aligned to be fully contained within the crosswalk or
E—— EXAMPLE: CH = 6" (0.5 ft.),RS = 7.5% (0.075), ACS = 1.5% (0.015) street crossing they serve. Provide one ramp for each street crossing direction. In
L = 0.5/(0.075-0.015) = 8.3 ft. alterations, where existing physical constraints prevent providing one curb ramp for each
crossing direction, a single diagonal curb ramp (on the apex of a corner) shall be permitted
TURNING FL to serve both pedestrian street crossings. If a diagonal ramp is used, a clear space
| SPACE | CURB RAMP Detail A - Ramp Length 4 foot x 4 foot must be provided at the base of the ramp. The clear space must be within both
4" MIN. VARIES (L) crosswalks and wholly outside of any adjacent vehicular travel lanes. Diagonal ramps are not
lks and wholl de of d hicul Ll l
2' MIN VARIES acceptable in new construction, or full-depth reconstruction.
DETECTABLE| oy
gjgpi’gg PREOF | SIDEWALK @ Ramp length - perpendicular ramp length is dependent upon the ramp slope, height of curb,
. 5y 59 T0P OF L and adjacent sidewalk cross-slope which must be intercepted. See detail A for calculating ramp
2% MAX. y s, PAVEMENT length when chasing sidewalk cross-slope. Where terrain is sloping a ramp is not required to
//\\/k PSR S . ) % TURNING SPACE @ @ @ chase grade more than 15 feet regardless of the resulting ramp slope.
CONCRETE Ramp flares - where a ramp edge abuts a walkable surface, a flared side shall be provided. Ramp
SIDEWALK GUTTER ] DETECTABLE WARNING SURFACE flare slopes shall not exceed 10.0%.
Foe "o (OWS)
GRADE BREAK GRADE BREAK @ Vertical curb returns - vertical curb returns may be used only where a ramp abuts a non-walkable
GRADE BREAK surface, or where a ramp is protected from pedestrian cross traffic (for example by a signal
Secti B-B cabinet or utility pole which blocks passage).
ection b-
utter counter slope - 5.0% max.
. G L 5.0%
Type 1 Perpendicular Curb Ramps
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vy o TURNING SPACES

L 4 w w
RPN / MAY OVERLAP
e .

CURB HEIGHT MAY
BE REDUCED TO

Type 1 Ramps for Wide Sidewalk

(3" REDUCED CURB)

LY. BACK OF SIDEWALK
w w -
W w w
w w -

CROSSWALK BAR
(TYPICAL)

BACK OF SIDEWALK

CLEAR SPACE
(SEE NOTE 6
SHEET 2)

BACK OF SIDEWALK

Type 1 Ramp

(DIAGONAL)
NOT ALLOWABLE IN NEW CONSTRUCTION/FULL DEPTH RECONSTRUCTION

SEE GENERAL NOTE 4

CROSSWALK BAR
(TYPICAL)

LANDING AREA RUNNING
SLOPE 2% PREF., 5%
MAX.. MATCH RAMP
CROSS SLOPE

TURNING SPACES
4" MIN. MAY OVERLAP

BACK OF SIDEWALK

’ 4'MIN.

\

| /BACK OF SIDEWALK

v W v W
W v v
v W v W
W v v
....... v v v W

....... v v W W

Type 1 Ramps for Wide Sidewalk

TURNING SPACE
% (SEE NOTES 3, 4,5 - SHEET 2)

o « o DETECTABLE WARNING SURFACE (DWS)
o o o SEE DWS SHEETS FOR PLACEMENT DETAILS

RAMP RUNNING SLOPE

RAMP CROSS SLOPE

Note

Placements shown are typical configurations only
and not indicative of all options. Other ramp
configurations may be acceptable as long as

they conform to the criteria in these standards,
and are approved by the Engineer.

LANDING AREA RUNNING
SLOPE 2% PREF., 5%
MAX.. MATCH RAMP
CROSS SLOPE

4' MIN.

BACK OF SIDEWALK
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4'MIN.
CURB HEIGHT MAY BRSSP
BE REDUCED TO RRRRRRS
NN X NN N\
LANDING AREA RUNNING
SLOPE 2% PREF., 5% LANDING AREA RUNNING
MAX.. MATCH RAWP I SLOPE 2% PREF., 5% I
_ CROSS SLOPE MAX.. MATCH RAMP
CROSS SLOPE
Type 1 Directional Ramps
) (3" REDUCED CURB) . .
Type 1 Perpendicular Ramps Type 1 Directional Ramps
Type 1 Curb Ramps Typical Configurations (LARGE RADIUS)
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LANDING AREA RUNNING
SLOPE 27% PREF.,

5% MAX.. MATCH RAMP
CROSS SLOPE.

CURB FACE MAY BE ORIENTED
PERPENDICULAR TO BACK OF CURB

OR ORIENTED IN THE DIRECTION OF THE
CROSSING AS SHOWN.

‘\\\V‘\ G

CURB & GUTTER

SEE DETECTABLE WARNING
SURFACE SHEETS FOR PLACEMENT

DETAILS
Parallel Ramp Parallel Ramp Parallel Ramp
(TYPICAL) (SIDEWALK ENDS) @ (DIRECTIONAL - CROSSING IN ONE DIRECTION ONLY)
CURB RAMP LANDING AREA
VARIES | VARIES 1 ROADWAY SHOULDER
2' MIN. \
SIDEWALK GRADE BREAK DEV\.IIESJ[?\]%LE 6" 1D 8" \
4" TYP, SURFACE TO0P OF \~ \
8.3% Max 2% PREF. Sh PAVEMENT N
—_—— 5% MAX. MR CURB & GUTTER
CURB RAMP L g
GRADE BREAK GRADE BREAK
Sidewalk to Shoulder Transition
Section C-C
_ Parallel Ramp Notes
@ Ramp width - provide a ramp width equal to the adjoining sidewalk, provide 4 feet width minimum. Ramps servicing
CURB RAMP 4'MIN | shared use paths shall match the width of the path.
VARIES TURNING SPACE
SIDEWALK @ Ramp running slope - 8.3% max.
GRADE BREAK
4" TYP. GRADE BREAK (3) Ramp cross slope - 2.0% max.
y, % TYP.
M SE% NOTE 5 - @ Turning space running slope - 2.0% max. Turning space running slope is measured perpendicular to the back of
CURB RAMP GRADE BREAK CONCRETE @ Turning space cross slope - 2.0% typical, at crossings without yield or stop control, or with a signal where
PEDESTRIAN CURB vehicles can proceed through the intersection without slowing or stopping, the cross slope of the turning space
Section B-B may equal the highway grade. At midblock pedestrian street crossings the turning space cross slope may equal
—_— the highway grade. Turning space cross slope is measured in the direction of the ramp run.
@ Turning space dimensions - provide a turning space at the bottom of parallel ramps with a width equal to the
SIDEWALK width of the curb ramp. Provide 4 feet minimum, measured in the direction of the ramp run. If the turning space
TURNING SPACE is constrained on two sides, provide 5 feet measured in the direction of pedestrian street crossing. The turning
CONCRETE 4'MIN. AL space may contain the detectable warning surface.
PEDESTRIAN CURB
2' MIN. l« 6" T0 8" % TURNING SPACE @ @ @ @ Ramp alignment - ramps shall be aligned so the turning space is fully contained within the crosswalk or street
DEVJE';:J]A'\%E 0P OF crossing they serve. Provide one ramp for each street crossing direction. In alterations, where existing physical
. — constraints prevent providing one curb ramp for each crossing direction, a single diagonal curb ramp (on the apex
SURFACE 5% PAVEMENT -, ", | DETECTABLE WARNING SURFACE of a corner) shall be permitted to serve both pedestrian street crossings. Diagonal ramps are not acceptable in

2% MAX. MAX. i = o o (OWS) new construction, or full-depth reconstruction.
— L e Ramp length - parallel ramp length is dependent upon the ramp slope and the change of elevation from the turning

—6" — 6" space to the sidewalk. Where terrain is sloping a ramp is not required to chase grade more than 15 feet regardless
of the resulting ramp slope.

@ Gutter counter slope - 5.0% max.

Type 2 Parallel Curb Ramps

Section A-A
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/11711 LTI 1T LI I III I I/ I I/ IY.
g j——

PEDESTRIAN CURB OR
VERTICAL OBSTRUCTION

3" MIN. CURB

Radius

ALL GRADE BREAKS PERPENDICULAR
TO PATH OF PEDESTRIAN TRAVEL

(3" REDUCED CURB)

Type 2 Ramps Small

CROSSWALK BAR

(TYPICAL)

PEDESTRIAN CURB

Type 2 Ramps Large Radius

PEDESTRIAN CURB

PEDESTRIAN CURB

Type 2 Ramp (Diagonal)

NOT ALLOWABLE IN NEW CONSTRUCTION/FULL-DEPTH RECONSTRUCTION
SEE NOTE GENERAL NOTE 4

5'MIN.

ALL GRADE BREAKS PERPENDICULAR
TO PATH DF PEDESTRIAN TRAVEL

ALL GRADE BREAKS PERPENDICULAR
TO PATH OF PEDESTRIAN TRAVEL

Type 2 Ramp Large Radius

v v Y — PEDESTRIAN CURB

LANDING AREA RUNNING
SLOPE 27% PREF., 5% MAX..

MATCH RAMP CROSS SLOPE. Type 2 Ramp Small Radius
(CROSSING IN ONE DIRECTION)

Note
CURB FACE MAY BE ORIENTED Placements shown are typical configurations only
PERPENDICULAR TO BACK OF CURB and not indicative of all options. Other ramp
OR IN THE DIRECTION OF THE configurations may be acceptable as long as

they conform to the criteria in these standards,

CROSSING AS SHOWN. and are approved by the Engineer.

PEDESTRIAN CURB

ALL GRADE BREAKS PERPENDICULAR
TO PATH OF PEDESTRIAN TRAVEL

W
oW v W
L 2R G 2 R R
A A A
A A R . 4

TURNING SPACE
% (SEE NOTE 4,5,6 - SHEET 4)

- - | DETECTABLE WARNING SURFACE (DWS)
[-°. | SEE DWS SHEETS FOR PLACEMENT
DETAILS

Type 2 Curb Ramps Typical Configurations

(CROSSING IN ONE DIRECTION) RAMP RUNNING SLOPE

RAMP CROSS SLOPE
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BACK OF SIDEWALK

€
€

€
€

PEDESTRIAN CURB
o | OR VERTICAL OBSTRUCTION

ALL GRADE BREAKS PERPENDICULAR

TO PATH OF PEDESTRIAN TRAVEL v TURNING SPACES

MAY OVERLAP

Type 1

ALL GRADE BREAKS PERPENDICULAR =
Combination Ramp

TO PATH OF PEDESTRIAN
TRAVEL

Combination Curb Ramp Notes:

@ The curb ramp placements shown are typical configurations only and not indicative of all
options. Other curb ramp configurations may be acceptable as long as they conform to the
criteria in these standards, and are approved by the Engineer.

@ Ramp and turning space cross slope - 2.0% typical. At crossings without yield or stop
control, or with a signal where vehicles can proceed through the intersection without
slowing or stopping, the cross slope of the ramp and turning space may equal the highway
grade. At midblock pedestrian street crossings the ramp and turning space cross slope may
equal the highway grade.

@ Where it is acceptable for a ramp or turning space cross slope to exceed 2.0% and match
the highway grade, the ramp above the turning space may be warped to tie into the adjoining
sidewalk cross slope. The transition to the sidewalk cross slope shall be spread evenly over
the length of the ramp to minimize warping. The rate of change in cross slope may not
exceed 3.0% per linear foot.

ALL GRADE BREAKS PERPENDICULAR
TO PATH OF PEDESTRIAN TRAVEL

CROSSWALK BAR
(TYPICAL)

Type 1/Type 2

Combination Ramp

NARROW SIDEWALK

PEDESTRIAN CURB 3

/BACK OF SIDEWALK

Type 1/Type 2
Combination Ramp

ALL GRADE BREAKS PERPENDICULAR
TO PATH OF PEDESTRIAN TRAVEL

BACK OF SIDEWALK

% TURNING SPACE (D) @)

DETECTABLE WARNING SURFACE (DWS)
SEE DWS SHEETS FOR PLACEMENT DETAILS

RAMP RUNNING SLOPE

Combination Curb Ramps Typical Configurations

RamP CROSS SLOPE D) (O
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GRADE BREAK
(BLENDED TRANSITION ONLY)

Blended Transition

TURNING
SPACE g
o | CONCRETE SIDEWALK | CURB RAWP | (VARIES) L 1D
o § VARIES VARIES 8"
gn L 2' MIN.
TOP OF 2' MIN. | 4'MIN. DETECTABLE
PAVEMENT ' | WARNING
| SURF ACE 0P OF
, 2% TYP 5%
5% MAX. 2% MAX. | SIDEWALK 5% | 8.3% Max Lo " PAVEMENT
e —e YANNNY Y N = — \ 5% MAX. MAX.
L AR t — T T
et CONCRETE o —L <
GUTTER SLOPE O N aaLE SIDEWALK K GUTTER
5% MAX. 6" SURFACE CRADE BREAK
GRADE BREAK GRADE BREAK
Section A-A .
—_ Section B-B
4'MIN, |—
CROSSWALK BAR
(TYPICAL)

@

PEDESTRIAN CURB OR
VERTICAL OBSTRUCTION

©)

ISLLLLLSLLLSLSLSLLLLS LSS LS LIS L LSS S LSS/

AN DN

4' MIN.

|
4'MIN, +—
Blended Transition Depressed Corner

Type 5 - Depressed Corner/blended Transition

©®@ Q ® WO © O

® ©

® 6

CURB & GUTTER

Depressed Corner

SIDEWALK

% TURNING SPACE (2) (B) (8)

o o o DETECTABLE WARNING SURFACE
o o o (DWS)

Blended Transition & Depressed Corner Notes

Perpendicular and parallel ramp configurations are preferred. Blended transitions and depressed
corners should only be used where site conditions make them a more appropriate option, or where
perpendicular or parallel ramps cannot be installed due to a physical site constraint.

Ramp width - provide 5 feet or greater where possible. If site constraints do not permit, provide
4 feet minimum. Ramps servicing shared use paths shall match the width of the path.

Ramp running slope - 8.3% max.

Blended transition running slope - 5.0% max.

Ramp and turning space cross slope - 2.0% typical. At crossings without yield or stop control,
or with a signal where vehicles can proceed through the intersection without slowing or

stopping, the cross slope of ramps and turning spaces may equal the highway grade.

Turning space dimensions - provide a 4 feet x 4 feet minimum turning space at the bottom of ramp
runs. The turning space may contain the detectable warning surfaces.

Ramp alignment - turning space shall be aligned to be fully contained within the crosswalk
or street crossing(s) they serve.

Ramp length - ramp length is dependent upon the ramp slope and the change of elevation from
the turning space to the sidewalk. Where terrain is sloping, a ramp is not required to chase
grade more than 15 feet regardless of the resulting ramp slope.

Ramp flares - where a ramp edge abuts a walkable surface, a flared side must be provided. Ramp
flare slopes shall not exceed 10.0%.

Vertical curb returns - vertical curb returns may be used only where a ramp abuts a
non-walkable surface, or where a ramp is protected from pedestrian cross traffic (for example
by a signal cabinet or utility pole which blocks passage).

Gutter counter slope - 5.0% max.

DWS placement - DWS shall be placed around the radius and located at the back of curb on
blended transition and depressed corner ramps.
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TURNING SPACE TURNING SPACE

] >N e 0™

15' MAX.
BMIN. @ Detectable warning surfaces shall be placed in alignment with
the back of curb.

RAIL Notes:

@ Flared sides are preferred on raised intersection islands
/ and should be provided on islands which serve shared use
/ paths, or at locations where bicycle use is expected.

@ For cut-through median islands, detectable warning surfaces
shall be placed in alignment with the back of curb and be
separated by a minimum 2 foot space without DWS. If a 2

- = = F foot separation between detectable warning surfaces cannot

PATH OR SIDEWALK be provided, no detectable warning surface shall be installed.

15" MAX. CROSSING @ Curb ramp and cut-through widths should be the same width
10" MIN. \ GATE as any sidewalk or shared use path which they serve.

4'MAX. —

Intersection Islands

At-Grade Rail Crossing

CROSSWALK BAR
SQUARE CURB TO ORIENT (TYPICAD)
PEDESTRIANS IN THE 5'MIN.
DIRECTION OF THE CROSSING

----------

LESS

THAN
6I

MEDIAN
[SLAND

MEDIAN
MEDIAN 5! 6'0R ISLAND
ISLAND MIN. GREATER

MEDIAN %
VEDLAN I | ISLAND

------

-----

ELIMINATE DWS IF MEDIAN
REFUGE IS LESS THAN /| __

6'IN LENGTH IN THE T
1 1 _

SQUARE CURB TO ORIENT

PEDESTRIANS IN THE DIRECTION OF PEDESTRIAN
DIRECTION OF THE CROSSING TRAVEL
Median Islands % TURNING SPACE

Medians / Railroads / Islands
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!
— \ ~— WIDTH OF CURB RAMP

\\ FLOWLINE \
DWS LEADING EDGE

BACK OF CURB

Type 1 Curb Ramp
(PERPENDICULAR ON TANGENT)

l

l

WIDTH OF CURB RAMP =

DWS LEADING EDGE
BOTTOM OF RAMP
GRADE BREAK FLOWLINE
BACK OF CURB
Type 1 Curb Ramp

(DIRECTIONAL ON RADIUS)

N2
v v ®
< N > 5
N RN
FLOWLINE
FLOWLINE NN N N N NN 2 N N N
BACK OF CURB BACK OF CURB N N N R RN N N N R 2/ 2RV N
DWS LEADING EDGE
BOTTOM OF RAMP
— GRADE BREAK
WIDTH OF CURB
RAMP SHARED USE
PATH / SIDEWALK
Type 1 Curb Ramp
(PERPENDICULAR ON RADIUS) LY RI0R
EDGE OF @@ DWS LEADING RN - . . .
PAVEMENT EDGE v v v v v v v Y
T~ . NN N A A
LANE L ——2'MIN. v v v v v v
LINE ~ N\ bass v v v v v
33 WIDTH OF SHAR
DWS LEADING s3i IDTH OF SHARED v v v
000000000000000 2' MAX. @ 4 ss0) USE PATH
2'MIN, diiiiiiiiiiii / EDGE S~
B Type 2 - Directional Ramp
\SHARED USE PATH
Shared Use Path Crossing
Detectable Warning Surface Notes:
@ 2' MIN.
@ Detectable warning surfaces (DWS) shall be installed at sidewalk, or shared use path, to street transitions, 5'0R LESS /_
and shall consist of truncated dome surfaces. Any truncated dome panels or pavers which are used
must be on the CDOT approved products list (APL).
| N N 7 7 7 7 N 7 7
@ The detectable warning surface shall span the full width of the curb ramp, shared use path, or other v 2 2 S T
roadway entrance as applicable. A gap of 2 inches from the edge of the detectable warning surface to U < < < < < < < < <
the edge of the curb ramp or shared use path is permitted.
§ P P P BOTTOM OF RAMP ooy oy ¥y oo
@ When detectable warning surfaces are placed on a slope greater than 5.0%, truncated domes should be GRADE BREAK v v
aligned in the direction of the ramp run; otherwise domes are not required to be aligned. Truncated N R N N N

domes shall be in a square grid or radial pattern. When placed radially, place adjacent DWS plates edge
to edge. Edges of cut plates shall be straight.

@ Locate one corner of the DWS leading edge at the back of curb. No point on the leading edge of the _/ SIDEWALK
DWS may be more than 5 feet from the back of curb. When any point of the leading edge of the DWS 4'MIN.
will be greater than 5 feet from the back of curb, place the DWS radially at the back of curb.
FLOWLINE @ Where perpendicular directional ramps abut a walkable surface, the leading edge of the DWS shall not @ DWS LEADING EDGE
be placed further than 2 feet from the back of curb. If the radius of a corner makes this impossible,
BACK OF CURB orient the curb ramp perpendicular to the curb and gutter. FLOWLINE
WIDTH OF CURB @ If the detectable warning surface is cut, grind off the remaining portion of any cut truncated domes. BACK OF CURB
RAMP / Seal all cut panel edges with an APL sealant to prevent water damage.
DWS LEADING EDGE @ Truncated dome plates shall be embedded in the concrete curb ramp while the concrete is plastic. Type 2 - Directional Ramp
DWS shall not be placed over grade breaks. [*.T."."] DETECTABLE WARNING SURFACE
Type 2 Curb Ramp feie (DWS)
Detectable Warning Surface Placement
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DWS SPANS WIDTH OF CURB RAMP

(WITHIN 2" OF EACH EDGE) THE TOP DIAMETER OF THE TRUNCATED DOMES
SHALL BE 50% TO 65% OF THE BASE DIAMETER
FLARED SIDE TRUNCATED DOME PLATE FLARED SIDE OR
OR RETURN CURB SET INTO WET CONCRETE RETURN CURB

DOME (TYP.)

SV

}-7 0.9" T0 1.4" 4—‘

Section View of Detectable Elevation View of Single

Warning Surface Plate Truncated Dome

(LOOKING AT PERPENDICULAR RAMP
RUN FROM STREET)

F
L 0.040" (TYP.)
' . 0.90" (TYP.)
GUTTER TURNING SPACE || CONCRETE
6" 10 8" PEDESTRIAN CURS —
[ 2'MIN. | 0.20"
l [ L 777777777 L S NON-SKID SURFACE
- : . = . -1 R,
i N SN TR N S\ g PLATE THICKNESS VARIES
—t g * — -
" 4" o .
n 6 RAMP Elevation View of Truncated Dome
TRUNCATED DOME PLATE for Detectable Warning Plate
Section View for Parallel
Curb Ramp Types
(LOOKING PERPENDICULAR TO TURNING SPACE) DWS SPANS WIDTH
21 MAX, —=]  |— OF CURB RAMP —] 2" max.
(WITHIN 2" OF EACH EDGE)
.b, TD,'TD."D,".l
CURB
F AP |leeeeeeee0o0o000000| EDGE OF RAMP
L DETECTABLE WARNING Jeoeoeeecoesosesessee OR PATH
| GUTTER | SURFACE AREA | CURB RAMP | le cooeeccossssses
FLARED SIDE 6" A"“‘......‘....
CURB OR RETURN CURB 2'MIN. .“““““.““ >
TRANSIT][]N“ i v el |]®o©® ®© 0 ©0© 00000 © 0 O
[ EEEEEEEEXEEEEEXXXK] 1.6" 10 2.4"
A'..OO‘.OO.QO‘.OO; |
| ® © ®© ®© ®© ®© ®© ®© ®® ©® ©® ©® © O
‘' ®® 0 ©®©®0©®000 0 © 0 © f
6" 70 8" (TYP.) [, | 2 s - 2 \ s
TRUNCATED DOME PLATE(S) — - - e .
& 10 8" FROM CURB FLOW LINE . . . A .
L 0.85" \_
(e 16" 10 2.4" TRUNCATED DOME PLATE(S)
Section View for Perpendicular FLOWLINE
Curb Ramp Types Plan Veiw of Detectable Warning
(LOOKING PERPENDICULAR TO RAMP RUN) Surface Plate
Detectable Warning Surface Details
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Wy VR General Notes

! 2! 1. On roadway curves with a radius of 1,900 feet or less, curbs and gutters are to be

placed on the arc of the curve, unless otherwise noted on the plans. A maximum

chord length of 10 feet may be used when the curve radius is greater than 1,900

- feet.
5. b A/‘ _f. 2. Concrete shall be Class B.
R B 3. Profile grade of curbs and gutters shall be located at the flow line.
b N 4. Curb Type 4 (Key-Way) may be used in lieu of Curb and Gutter Type 2 (Sections IB
. . TSN ° _l_ and IM) unless otherwise specified on the plans.
5. Gutter cross slopes may be adjusted to facilitate drainage for profile grades as
e———"W" ——VARIABLE (SEE PLANS) — shown on the plans.
Curb and Gutter Type 2 Curb and Gutter Type 2 Wy | Wy 6. Thickness of curb and gutter section shall match concrete pavement thickness if
(Section IB) (Section IIB) S Qo i\gf\:ﬂ:im ct:l‘fyp\ifirt];.c%ﬂrcbr ;:::dpilfﬁetrire s:;all be Class P concrete if placed
. . LOPE 1'"/FT. MAX. SLOPE 1'/FT. MAX. .
(6-Inch Barrier - 1-Foot Gutter) (6-Inch Barrier - 2-Foot Gutter) & == — — 7. Increase sidewalk thickness to 6 inches at locations shown on the plans.
T Ca SR TR - ) 8. Minimum sidewalk width is 4 feet.
-7,
02 IN. DEPTH WHEN USED AS A Expansion joints shall be installed when abutting existing concrete or fixed
CROSSPAN IN AN INTERSECTION A structure. Expansion joint material shall be % inch thick and shall extend the full

v

_SEE PLANS FOR WIDTH (4'MIN.) A SEE GEN.

NOTES

~— 27 MAXIMUM SLOPE

e 3 s " 4n

SEE PLANS FOR

TYPE

Y
¥~ A TOOLED JOINT [S REQUIRED WHETHER
THE CURB AND SIDEWALK ARE POURED

CURB & GUTTER SEPARATELY OR MONOLITHICALLY.

Concrete Sidewalk

Curb and Gutter Type 2 Curb and Gutter Type 2
(Section IM) (Section 1IM)
(6-Inch Mountable - 1-Foot Gutter) (6-Inch Mountable - 2-Foot Gutter)

/

Gutter Type 2

JOINT MATERIAL

v,
-

3

e

*|

Notes: 1.Expansion joints shall be placed
in the sidewalk at intervals of
not more than 500 feet.

2. Expansion joints may be sealed
when specified on the plans.

Sidewalk Expansion Joint

2
A
R - » GII. .
6|_7|I
3" 2I 7" 4|_0"
l 0 L LEIE r 2 MAXMN SLOPE
R e s 1
YT N R — ®., b, b -6 B
e SO I
| | ‘ SIDEWALK
21-3n | 3I_g|/2" ]
6'/2"J
Curb and Gutter Type 2
(Section MS)
/2" (4 Inch Mountable with Sidewalk)
PREFORMED

depth of contact surface.

Gutter cross slopes shall be 1/2 inch/foot when draining away from curb and one
inch/foot when draining toward curb (with exception to immediately adjacent
curb ramps - See Standard Plan M-608-1 for slope requirements).

When tie bars are required, the gutter thickness shall be increased to the
pavement thickness (T). Bars shall be epoxy-coated #4 conforming to AASHTO M 284
and spaced at 3-foot intervals. They shall be inserted T/Z and 1/2 length into the
gutter.

Legend
For Radii
A="%"to "
B=1
C=11"
D=1%"to 2"

|
CURB ANID GUTTER 4

FACE OF CURB —

MIN. 6" THICK OR SAME—
AS PAVEMENT DESIGN

W, GUTTER
2 (TYPE 2)

cutTer . W2

TR

RN

TO BE BUILT WHEN——L—TU BE BUILT WHENAJ

GUTTER (TYPE 2) GUTTER (TYPE 2)
IS NOT REQUIRED IS REQUIRED

g THIS AREA SHALL BE POURED MONOLITHICALLY WITH CURB AND
Z GUTTER AND PAID FOR AS "CONCRETE PAVEMENT".
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Curb Type 2 Curb Type 2

(Section B) (Section M)
6-Inch Barrier 6-Inch Mountable

l

¥a" DIA. x 12"
DEFORMED BARS

1/2" DIA. HOLES
(6 FT. SPACING)

PRESENT CONCRETE

¥ DIA. x 12"
DEFORMED BARS

1//2" DIA. HOLES
(6 FT. SPACING)

PAVE MENT

¥a" DIA. x 12" DEFORMED REINFORCING BARS AT 6 FT. SPACING

SHALL BE GROUTED IN 1" DIA. HOLES IN EXISTING CONCRETE.

GROUT SHALL CONSIST OF 2 PARTS CLEAN SAND AND 1 PART CEMENT.
COST OF INSTALLATION SHALL BE INCLUDED IN THE PRICE BID FOR CURB.

Curb Type 4
(Section B)

Curb Type 4
(Section M)

6-Inch Barrier 6-Inch Mountable

Vel s

. b,; "+ I/4u

AN ¥
/ 3
/

CURB FOR TYPE AND WIDTH OF
TRANS]TIDNj DR]VEWAY SEE PLANS
SEE GEN.
NOTE A ON

Curb Cut for Driveways
(without Attached Sidewalk)

o f T (

ASPHALT OR
CONCRETE PAVEMENT

(Section B)

JL |-—4'/2-- £ Yy

i

BITUMINOUS CURB
"+ I/4u

:
ok

ASPHALT OR
CONCRETE PAVEMENT
AT SHOULDER

ROADWAY
FILL SLOPE

Curb Type 6
(Section M)

4-Inch Mountable

NOTE: BITUMINOUS OR CONCRETE * UNLESS OTHWISE

SPECIFIED ON THE PLANS.

A KEY-WAY MAY BE OMITTED WHEN PLACED UNDER GUARDRAIL.

Legend

for Radii
A= to %"
B=1"
C=1%"
D=1%"to2"

CONCRETE CLASS B SHALL CONTAIN 1.5 POUNDS PER CUBIC YARD

OF APPROVED POLYPROPYLENE FIBERS AND MAY HAVE A NOMINAL

i 3
Section M AGGREGATE SIZE OF % IN.

Curb Type 4 (Key-Way)

TRANSITION WHEN THERE IS NO
SIDEWALK AT BACK OF CURB OR WHEN
SIDEWALK IS SET BACK FROM CURB

4 FT.MIN. DRIVEWAY
TRANSITION (SEE PLANS)

’—7 CURB & GUTTER
PAN LINE CURB TRANSIT]ON\ f—W]NG

POURED JOINT
MATERIAL

GRADE

FLOWLINE CURB

DRIVEWAY AND GUTTER CONCRETE PAVEMENT
IN THE CURB CUT SHALL

BE MEASURED AND PAID

FOR AS "CURB AND GUTTER"

TO BE POURED MONOLITHICALLY

Section A-A

Concrete Pavement (Driveways)

=— CURB TRANSITIONS,—=r=——DRIVEWAY AND WING SHALL BE —=
FLOWLINE CURB ACROSS MEASURED AND PAID FOR AS

e

{ CDNCRETE CURB ROADWAY
el Y, n® FILL SLOPE

‘r A

] ; n-

ASPHALT OR
CONCRETE PAVEMENT
AT SHOULDER

"7|/8" 70 Yo"

e P Va1
e

T ]
| 4

ARE REQUIRED.

NOTE: RECOMMENED JOINT SPACING IS EVERY 8 FOOT
ALONG THE WIDTH AND LENGTH OF DRIVEWAY.
FOR DRIVEWAYS WIDER THAN 12 FEET, JOINTS

Transverse Contraction Joint
for Concrete Pavement (Driveways)

Computer File Information

Sheet Revisions

Issuance Date: 07/01/26 Date:

Comments

Designer Initials: JBK

Last Modification Date: 07/01/2026

Last Modified By: DLK

CAD Ver.: MicroStation V10 Scale: Not to Scale Units: English

0000

Colorado Department of Transportation

Curbs, Gutters
and Sidewalks

Standard Plan No.
M-609-1
Standard Sheet No. 2 of 4

Construction Engineering
@ Services Branch
. e 2829 West Howard Place

Denver, CO 80204 DLK

Issued by Construction Engineering Services: July 01, 2026

Project Sheet Number:




< Previous M Standard - M-608-1 Curb Ramps

Table of Contents

Next M Standard - M-611-1 Cattle Guard »

DRIVEWAY
(BY OTHERS)
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DRIVEWAY ENTRANCE
SIDE SLOPE (TYP.)

CONCRETE
SIDEWALK

Type 1 Isometric View

PEDESTRIAN CURB (TYP.)

CONCRETE
SIDEWALK

DRIVEWAY
(BY OTHERS) _>§ AN

CONCRETE

CURB & GUTTER

Type 2 Isometric View

RAMP WITH 12H:1V
SLOPE (TYP.)

BID ITEM
BID [TEM . DRIVEWAY WIDTH SHOWN DN PLANS 5
6' DRIVEWAY WIDTH SHOWN ON PLANS 6! — D
SIDEWALK WIDTH > B DRIVEWAY
SHOWN ON PLANS ENTRANCE CONCRETE
SIDEWALK PEDESTRIAN CURB (TYP.)
CONCRETE 2% (TYP.) SLOPE VARIES (WHEN SPECIFIED IN PLANS)
SIDEWALK .
l CONCRETE SIDEWALK
2% 2% l_
A L 1 | N c c
. . 2% 2% 2% 2% 2%
I 7 , 12:1 n 7 I t 4 SIDEWALK WIDTH 74 }
6 SHOWN ON PLANS
- ,\ 121 12:1 12:1
12: : - I —
Z - — J Z 7
AN
7 AN ]
DRIVEWAY [ CONCRETE CURB
CONCRETE CURB 6 TAPER (TYP.) L » B 6 D AND GUTTER
AND CUTTER Concrete Driveway Entrance Type 2
Concrete Driveway Entrance Type 1
CONCRETE PAVEMENT PAY AREA | 6 DRIVEWAY WIDTH 6' |
TRANSITION SHOWN ON PLANS TRANSITION
6! DRIVEWAY WIDTH SHOWN ON PLANS 6! 6" 6"
CONCRETE PAVEMENT PAY AREA ' ' ' { 4n CONCRETE 55355&%‘3”, 6" 4
VARIES - 0" TO 6" | g ~ ‘1 o
4" N L -J,
I b e e T T l - \’\ e L e te et - f
— gy TIT CONCRETE CONCRETE
SIDEWALK : PAVEMENT
CONCRETE e Section C-C EVE
SIDEWALK Section A-A
DRIVEWAY TRANSITION SIDEWALK WIDTH
| 4 | 6' 6" | SHOWN ON_PLANS | SHOWN DN PLANS |
. g CURB & GUTTER 6 CURB & GUTTER
Zw | VARIES e
B v S St B PSS S S T
T } r e el e e e e T —

DRIVEWAY
(BY QTHERS)

Section D-D

CONCRETE
CURB & GUTTER

3. Ramp slopes shall be 12:1 or flatter.

4. Construction of the concrete pedestrian curb shall be included
in the bid price of the concrete pavement.

1. Drainage structures, traffic signal equipment, junction boxes,
and other obstructions should not be placed in front of the
driveway ramp access areas.

2. For the curb and gutter shown, see plans for curb type.
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Notes

1. Drainage structures, traffic signal equipment, junction
boxes, and other obstructions should not be placed in front
of the driveway ramp access areas.

2. For the curb and gutter shown, see plans for curb type.

3. Ramp slopes shall be 12:1 or flatter.
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12"
6" x 8" x 7'-4" POST / ‘ P
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/" COUNTERSINK

7
/ 3" DIA x 1"
J 2

6" x 8" x 7'-8" POST 1.

3i-4n

- - -

BOLTS PROJECT
2" ABOVE
SURFACE (TYP.)

BOLTS PROJECT
FOR TIMBER WING

6"4'/2"
12" DIA.

O
D

\

AN

: .8 KEND PLATE
Timber Wing

1'-4!/," ABOVE SURFACE

i_pl/n
cLeaour 9472
PVC PIPES (TYP.)

o Wb

Steel Wing

Typical Cattle Guard Installations

BOLTS PROJECT

2" ABOVE SURFACE
FOR STEEL WING,
AND 34" FOR
TIMBER WING (TYP.)

A 4

Cast-in-place
Foundation for
10-Foot Thru

GROUND SURFACE

7-10/5"

42-Foot Roadways

DIRECTION OF TRAVEL

10. Type of wing (Timber or Steel) shall be steel unless otherwise shown on the plans.

11.

12. Alternative cattle guards may be constructed upon approval by the Project Engineer.

General Notes
Concrete shall be Class B. Foundation may be cast-in-place or precast.
Reinforcing bars shall be #4, Grade 60.
All timber shall be treated in conformance with AASHTO M 133 and AWPA UC4B.
Wing posts may be made from 8-inch diamater native timber.
All structural steel shall be fabricated and painted with aluminum paint in accordance with Section 509 of the
gil?‘(gjl;iithagg?nrs %@gﬂﬂgcﬁﬁ?gkyAélpZ?;?ﬂ?;trig :rbaélDl?S_%?B/%nized in conformance with AASHTO M 111 or painted with
All structural steel shall conform to AASHTO M 270 (ASTM A 709) Grade 36.

Welding shall conform to the AWS Structural Welding Code and AASHTO Standard Specifications for Welding of
Structural Steel Highway Bridges.

When a cattle guard is to be installed in impervious material, adequate drainage shall be provided to insure against
possible subgrade damage. Drainage details shall be as shown on the plans. An outlet pipe may be considered.

S;:]ructurlf Excavation and Structure Backfill will not be measured and paid for separately, but shall be included in
the work.

96" DIA. FOR
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Drilling Layout

Multiple Grill Unit Connection
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ROADWAY USE PRECAST CAST-IN-PLACE A | TOTAL
WIDTH GRILL REINF, REINF. (IN.) GRILL
. YD. . YD. LBS.
10' THRU 42' RDADWAYS AT 2'INTERVALS b - 4" x 8" x 9-4/" (FT.) (LBS.) (LBS.) (85
8,10, 12", OR 14'GRILL UNIT GRILL UNIT MINUS 6V," " C - 2"y B x G- 10 10 5.6 295 5.6 316 24 | 1946
s ve) — ’:3'/4" A< /e | TYPICAL 2" x 6" x 67 12 12 6.5 342 6.5 364 || 18 | 2328
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| " (R R N R F | T!- Ny T [~ PROJECTION % g - ony 6" x 4'-4" 20 10 10 9.8 518 21 3806
1 1 1
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. o * . . .
Elevation of Foundation When cast in place, longlFudlnal 8 - 1, x 15" x Vgt x 25"
bars extending from and into WEIGHT
the lateral support shall be bent h-5"x6"x'4"x BAR - 2.13 LBS. SIZE (LBS.)
90 degrees with a 2-inch radius . " W _ .
and continue perpendicularly 10 i - TWD 3" x 10" « Y4" x BARS - 4.25 LBS. 8' 1564
inches from the bend 6" x 8" x 7'-8" TIMBER POST 10 1946
TOTAL LBS. STEEL= ~106.5 12! 2328
One Steel Wing 14 2710
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Len L8 KEND PLATE
Timber Wing

1'-41/," ABOVE SURFACE

BOLTS PROJECT
2" ABOVE SURFACE 42"
FOR STEEL WING,
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DIRECTION OF TRAVEL
8', 10", 12' OR 14' GRILL UNITS

TIMBER WING (TYP.)

—

PAD

3i-4"

Steel Wing

Typical Deer Guard Installations

34" FOR

4Y"

15" TO
GROUND
SURFACE

Cast-in-place
Foundation for
10 Foot Thru

7

l 1 SEE MULTIPLE

7-_5I/4u

b S

1

12.

1

14.

General Notes

Concrete shall be Class B. Foundation may be cast-in-place or precast.
Reinforcing bars shall be #4, Grade 60.
All timber shall be treated in conformance with AASHTO M 133 and AWPA UC4B.

of the CDOT Standard Specifications.
All structural steel shall be fabricated and painted with aluminum paint in

accordance with Section 509 of the CDOT Standard Specifications. All hardware shall be galvanized
in conformance with AASHTO M 111 or painted with zinc-rich paint meeting Military Specification DOD-P-21035

All structural steel shall conform to AASHTO M 270 (ASTM A 709) Grade 36.
Welding shall conform to the AWS Structural Welding Code and AASHTO
Standard Specifications for welding of structural steel highway bridges.

Structure excavation, structure backfill, and survey work will not be measured
and paid for separately, but shall be included in the work.

1.
This quantity will not be paid for separately, but shall be included in the work.

This quantity will not be paid for separately, but shall be included in the work.
3.
This will not be paid for separately, but shall be included in this work.
Highway loading design data:
HL-93 (Design truck or tandem, and design lane load)

material from falling in.

3n

" DIA. FOR
/2" DIA. x 8" BOLT
THRU POST

Wing posts may be made from 6-inch diameter and treated in accordance with Subsection 710.07

Outlet pipes will be required and paid for as shown in the plans. A 6-inch sleeve may be used

through the central support to drain from one cell to the other to minimize the number of outlet pipes.
Type of wing (Timber or Steel) shall be steel unless otherwise shown on the plans.

A 4 inch concrete floor shall be placed in the deer guard and shall be graded to drain.

Expansion joint material shall be used between the 4 inch concrete floor and the foundation.

Tooled or sawcut joints will be required in the 4 inch concrete floor, as directed.

. Atreated 2-inch x 6-inch piece of lumber may be used at the open end of the deer guard to keep fill

. Alternative deer guards may be constructed upon approval by the Project Engineer.
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Q.6 x8" x7-4" ROADWAY USE PRECAST CAST-IN-PLACE TOTAL
WIDTH GRILL [ -\ creTE | REINF. REINF.|| o | GRILL
10' THRU 72' ROADWAYS AT 2'INTERVALS b-4"x8 x9-41" (FT.) UNITS (CU. ¥D.) | STEEL CCOUNCYRDETE STEEL || (1N.) |WEIGHT
‘—4,/ ) r?p 10, 12!, OR 14" GRILL UNITﬂ F—\ry 7 GRILL UNIT MINUS svz--ﬂ W TYPICAL C -2 x6" x6-7" (FT.) - | wes.) || (CU-YD.) | (Bs.) (LBS.)
_ ’ - | ProvECTION d-2'x6 x5-8 16 8 8 9.4 | 670 9.4 670 | 15 | 5905
HERT I ', o] 1 € -2"x6"x6-7" 20 10 10 1.2 | 82 1.2 821 | 15 | 7345
" FOR MULTIPLE 6/2 4 N . n o yen
2| | ==t GRILL USE DNLY—"_ 1 2 TYPICAL —my 0 f-2"x6"x2-5 24 12 12 13.1 934 13.1 934 || 15 | 8785
[~ r-""71 X "1 " -~ 17’7'7 77777 -~ - B " "
L . PROJECTION _, 9-2x6'x4-4 28 14 14 15.0 | 1059 | 15.0 | 1059 || 15 | 10224
1l 1] " " " Aan
I 1Y/4" DIA. PIP " DIA, x— h-2"x6"x6-2
1 5 ELL‘ i,@gg% FUI[? E;/4-- & 1}/2 BDLTX 1ok 30 10 10 10 14.1 1136 14.1 1136 || 12 | 10809
DIA. THREADED ROD (TYP) 16d NAILS (GALV.) - 2 LB.
1o —DIA - 3 32 10 12 10 16.9 1184 16.9 1184 || 15 | 11737
/r"/ / One Timber Wing
e S I/ DI 7 - #4 STIRRUPS 38 121412 17.3 1353 17.3 1353 || 12 | 13628
/ /
10" ! 40 1412 14 20.7 1419 20.7 1419 || 15 | 14617
} < // ) QO -2"x2"x %" x123.70"
sl A /] - 18 [N LA o A | ol TEX LSS Foundation Quantities
S =TVmRIES ' =1 VARIES 13 b -2 x2"x %" x 123.70"
< 18" CONSTANT SPACING < 18" W ome .
C -2'x2" x %" x177.93
9 - #4 BARS WEIGHT WEIGHT
: - . d - 194" x 15" x 14" x 141.99" SIZE 1 (1Bs.) SIZE | iBs.)
Precast Portable Foundation Cast-in-place Foundation :
€ - 11" X 1%" X 14" x 106.04" 8 2952 8 1476
4" g 4 ) . f - 1% x 1%" x 14" x 70.09" 10 3672 10 1836
! m r:l_ Elevation Of Foundation * When cast in place, longitudinal bars 9 - 1% x %" x % x 34.15" 12 4392 12 219
3 extending from and into the lateral S X A7 XA X 4. » 112 o 2556
T 0 ™ support shall be bent 90 degrees h -5 x 6" x %" x BAR - 2.13 LBS
I I 30" with a 2-inch radius and continue . ’ ' . . . .
o L Ef: =L ‘ perpendicularly 10 inches from the bend. i - TWO 3" x 10" x %" x BARS - 4.25 LBS. Welded Grill Units Welded Grill Units
1Y/4" DIA. STANDARD X8 x T8 Full Length Half Length
I }P]PE INSERT PRECAST 6" x 8" x 7-8" TIMBER POST
ASSEMBLY -
| FIF = 3{: -k TOTAL LBS. STEEL 226.6 Half grills shall be bolted on 18 inch centers maximum
L2 LR Central Support One Steel Wing (See multiple grill unit connection detail on Sheet 1)
e
Wing Quantities
18"
FOR TIMBER
Al ! 9" WING ONLY
t o
_—t 2|/ i ! 9:-
n 2II ] 4II : ' I I I .
. ‘ 6"8/4" 14" 6"8'/ n 5
" | F%__ 2/ | ' B=— S e
m ! ] ]
1] H L | 7 - f4 STIRRUPS ! b \ T ]
o | I o | 3" 1= -
12" —|1=- - 3= - F -T i g s \‘ 12 \‘ o
1 14" DIA. STANDARD % o g i FERE 12 DA 30" !
I o PIPE INSERT PRECAST 10", R R + I 30
ASSEMBLY ‘ (1Yp) p CLEANOU | s
"  Da— i: —E —-d: i il S 6I-8" % [~} o PVC PIPE o
2 e | 3 on M _
1 M . ] l:]u'\ 9-- | -l_ 1. [ 4" g"
— =1 =
e B——
18" BOTH SIDES | 10" 10" | 0" | 0" | 10" | 16" | 10I/4u | lO'/4" | 16™ | _I l— o CLEANDUTJ 4
Section A-A (TYP.) 14'-6/5" PVC PIPE
End Section of Foundation Elevation of Lateral Support Section B-B
Lateral Support
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concrete pavement, and by grinding only on HMA pavement. Rumble 6
strip width shall be 12 inches for grind-in and 18 inches for formed

or rolled.

General Notes

installed in concrete pavement.

Minimize the distance between rumble strip and edge line on

concrete pavements with 14-foot wide slabs.

1. Rumble strips shall be omitted at turn and auxiliary lanes, road 4. Begin rumble strips on the outside edge of the travel lane edge line.
approaches, residences, 250 feet before road intersections, and
other interruptions as directed by the Engineer. 5. Do not install rumble strips on shoulders less than 6 feet wide when
guardrail is placed along the edge of the shoulder.
2. Rumble strips may be installed by grinding, rolling, or forming on

. Apply the 60 foot gap pattern when Rumble Strips (Grind-In) are

TRAVEL
LANE WIDTH OF SHOULDER VARIES
e - e o B o 12" RUMBLE STRIP
08 ¢ RANSVERSE SA CUT TRAFFIC eneuE (SEE NOTES 2 AND 4)
EDGE OF A reric. A Rave e B | eceor |B me) —=C | RaveL e | |
RUMBLE STRIP_pATTERN RUMBLE STRIPS ’ RUMBLE STRIP PATTERN RUMBLE STRIPS {I I -
/ EXISTING ASPHALT OR CONCRETE PAVEMENT
1 T ill BRI e e AR R RRERRERRD RN NG
12 48" I 1o 12" |
l SHOULDER —C  sHouLDER
60' CYCLE FOR RUMBLE STRIP AND GAP
. . Continuous Rumble Strip
Intermittent Rumble Strip
Two-Lane Roadway (HMA) Two-Lane Roadway (Concrete) ’_75" i 7" i o i . i 5"4_‘
+ + +
| ! ! n
TYPICAL SECTION © o 12" CENTERS ———=f=——12" CENTERS —— %
60' CYCLE FOR RUMBLE STRIP AND GAP OF GRIND-IN
| RUMBLE STRIP
48 - Typical Sections A-A and B-B
Rumble Strip Pay Length A A B B for Grind-In Rumble Strip
777777 L4 ) SHOWDER A —— PATTERN RUMBLE STRIPS  SHOULDER on Existing HMA or Concrete Pavement
S G RRRRRR AR |IIW i 4 T ORI ||||||||L||||||||d]||||||||||||||||||||||||| ll
12" 12"
(SEE NOTE 2) PATTERN RUMBLE STRIPS (SEE NDTE 2) EDGE OF TOP OF SHOULDER
E0CE OF e _TRAFFIC,_ TRAVEL LANE (RANSVERSE SAW CUT | quwte sTrip|  TRAFICL | TRaveL Lave SRt e Ih TOP OF CONCRETE TRAVEL LANE
77777777777777777 - I R R I R o COMPLETION 23/8-- | l%" |
TRAFFIC EDGE OF
RUBLE STRIP C oL e RUMBLE STRIP PATTERN RUMBLE STRIPS| —SATICo | TRAVEL LANE ‘ ‘ ‘
‘ PATTERN RUMBLE STRIPS N A N A —
¢ 00 DT (OrvrreCrTrrnr e A T AT T TP T MAX Y V10 1
12" 48 12" 2
(SEE NOTE 2) Rumble Strip Pay Length | 12 ’: (SEE NDTE 2) TYPICAL SECTION OF THE ! ! !
T+ — e e -t 1 RUMBLE STRIPS (MAY VARY). [<— 4" CENTERS —={=— 4" CENTERS —»f
| L. C SHOULDER SHOULDER
60' CYCLE FOR RUMBLE STRIP AND GAP A .
. ) Continuous Rumble Strip Typical Section B-B
Intermittent Rumble Strip Four-Lane Divided Roadway (Concrete) for Formed or Rolled on Concrete Pavements Only
Four-Lane Divided Roadway (HMA)
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Notes
SHOULDER
PAVEMENT 1. Rumble strip width shall be 12-inch for Grind-In, Formed, or Rolled.
MARKING TRAVEL
< TRAFFIC LANE 2. Centerline rumble strips may be continuous through passing zones
SAFE PASSING as determined by the Engineer and shown on the plans.
ZONE
12" I!I!=!lI!I=!=!I!l!!!ll!l!!!!l!l!!!!l!l ————————————— L —{ ==
| |
¢ RUMBLE STRIPS IN TRAFFIC TRAVEL L. | L. | L. |
DOUBLE YELLOW LINES - LANE 5" 7 5 7 el
SECTION ONLY (TYP.) ‘ ‘ ‘ ‘ ‘
PAVEMENT (SEE NOTE 2) T \:_/ +
MARKING
H R | | |
SHOULDE TYPICAL SECTION / "
) 0F GRIND-IN ~————12" CENTERS ‘ 12" CENTERS ————
Two Lane Highway (HMA and Concrete) RUMBLE STRIP ‘ ‘ ‘
Continuous Center Line Rumble Strips
Typical Sections A-A and B-B
For Grind-In rumble strip
on existing asphalt or concrete pavement
SHOULDER
PAVEMENT
MARKING
TRAVEL
LANE TRAFFIC
TOP OF TRAVEL
TRAFFIC Em’ . A A B B LANE AFTER 0P OF Lk
1\ RUMBLE STRIP CONCRETE TRAVEL LANE
........ NVTTIOONT AT | COMPLETION
TRAVEL ‘ 1 l
TRAFFIC LANE —f_iiii \ /T Y
MAX 3" 1y
AG 0 1"
TYPICAL SECTION OF
s e RNBLE STRIPS (WAY VARY)
E—— LANE UMBL! MAY VARY) | | |
F—u CENTERS——-‘L—4" CENTERS—4
PAVEMENT . . .
MARKING SHOULDER
Typical Section B-B
.. . For Formed or Rolled t ts onl
Four Lane Undivided Highway (HMA and Concrete) crormeq orToTecan conciete pavements ony
Continuous Center Line Rumble Strips
Details for Center Line Rumble Strips
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S

——— PLACE RUMBLE STRIPS IN LANE
THAT IS TO BE DISCONTINUED

- m — W

[/

1]'-4" - 200" 100"

(TYP.)

700'

400!

Lane Reduction Transition

Curve Approach

BEGINNING OF TRANSITION MARKING

Travel Lane Rumble Strips

A A
B
J) I\ '
— STOP
[ — Tm T * Tm * Tm T mT * * BAR TRAVEL
n ‘ f‘ LANE
11'-4".l 300" 200" 200" 300" (-
(TYP.)
1000"
> B
. SHOULDER
Stop Sign Approach
|
l]"4"
WITH
12 GROOVES
RUMBLE STRIP
PAY LENGTH

Typical Rumble Strip Cluster

PAVEMENT MARKING

Notes

1. Grooved rumble strip skew or cluster spacing shall be modified to avoid locating
a groove on a concrete pavement transverse joint.

2. Permanent travel lane rumble strips shall be the groove design, and may be cut
into existing or new HMA, or concrete pavement. The grooves may be cut by
sawing, grinding, or other method as approved.

3. Temporary rumble strips should normally be the raised design. They may be
grooves if located in a pavement that will be removed or covered with a
pavement course before completion of the project. Typical uses of temporary
rumble strips are for lane closures or alignment changes in construction zones.

4. The HMA (Raised rumble strips) shall be placed on a clean, tack coated treated
pavement in % inch high forms. The forms shall be removed and the asphalt
compacted by rolling along the strips. Epoxy mortar shall be formed, troweled,
and leveled with a roller and the top edges rounded. Thermoplastic strips shall
be applied by the extrusion process. Preformed plastic shall be installed in
conformance with the instructions of the manufacturer.

I/4u 3/8" BEFDRE
NTER 1o e - COMPACTION -
COMPACTION 4
(TT') TYP)
| _
* | NV
HMA (AGGREGATE SIZE < '/")

Yyt (TYP.)J—
12" 12"
CENTERS CENTERS

Rumble strip grooves in HMA or concrete surface

12 strips per cluster typical

Section A-A

(Grooved)

¢
———TRAVEL LANE

+——SHOULDER ¢
|
\

4II
12" e 120
EDGES MAY BE CENTERS CENTERS

ROUNDED OR EPOXY MORTAR, THERMOPLASTIC

TAPERED — o OR PREFORMED PLASTIC i\
f (TYP.) %
Jok
(TYP.)
Preformed plastic strips shall be spaced on 12-inch

centers and may vary from the 4-inch typical width.
Twelve strips per cluster typical.

Section A-A
(Raised)

'/a" RAISED RUMBLE STRIP (TYP.)

| /2" GROOVE (TYP.)

Section B-B

(Grooved)

Permanent Grooved Rumble Strips

] ]
’——TRAVEL LANE
Section B-B
(Raised)

Temporary Raised Rumble Strips
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1'-0" MIN. T0
OBSTRUCTION

OBSTRUCTION

6" MIN. (TYP.) < IRAFFIC

Fooh

2'-6" MIN. FOR TRAFFIC —

100 ® 3

DIRECTION SHOWN
(TYP. BOTH SIDES)

DIRECTION SHOWN

2'-6" MIN. FOR TRAFFIC

oo

p OO

. Sand shall be mixed with 5 percent salt by weight. 5

. Offset the array to avoid impact to the rear module from 8

General Notes

When arrays are placed on structures where the vibrations 6
from moving traffic may cause the modules to shift, steel or

formed-in-place HMA half-rings may be placed on the downhill

side of the modules to prevent movement. Nails or bolts may 7
be placed through the bottom of the outer container into the

roadway to prevent module movement.

6" MAX. (TYP.) wrong-way vehicles.
4. Arrays shall not be placed on slopes with lateral or horizontal
Unidirectional grades of 5 percent or greater.
6" MIN. (TYP.) JRAFFIC

. Curbs and raised islands shall be no more than 4 inches high.

. Foundation pads shall be flat and made of 6 inch thick

concrete or HMA.

. Intermixing of different brands of modules are acceptable, if

the modules are FHWA approved, and the array meets the
design criteria.

. Array configuration may vary in layout and sand weight (lbs)

provided they conform to manufacturer's details.

WIDE ARRAYS ARE ACTUALLY SEVERAL NARROW
ARRAYS PLACED SIDE BY SIDE TO PROVIDE THE

REQUIRED WIDTH

2'-6" MIN. FOR TRAFFIC
DIRECTION SHOWN

REPEAT ARRAY AS REQUIRED TO
COVER FULL WIDTH OF HAZARD

OO00

TRAFFIC
-

? 6" MAX. (TYP.
OBSTRUCTION  1'-0" MIN. TQ == (Typ) TRAFFIC
OBSTRUCTION JRAFFIC,
Bidirectional
TRAFFIC ANGLE OF ARRAY IN RELATION TO CENTER LINE OF

OBSTACLE SHALL NOT BE MORE THAN 10 DEGREES

ROADWAY  ALIGNMENT —1

_—
_—
—

lool S

O0Q0-

000

0BSTRUCTION

Angled Array

OBSTRUCTION

Wide Hazard Protection
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1. Sand weight (lbs) in modules is denoted by the numbers in
the array details.
2. Array configuration may vary in layout and sand weight (lbs)
provided they conform to manufacturer's details.
Design Speed 25 MPH

Design Speed 30 MPH Design Speed 55 MPH

Design Speed 35 MPH Design Speed 60 MPH

Design Speed 40 MPH Design Speed 65 MPH

Design Speed 45 MPH Design Speed 70 MPH

Design Speed 50 MPH Design Speed 75 MPH
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ITEM 507 SLOPE ROLL TO
TY?EYP“E gR CUARDRALL POSTS AND DITCH PAVING MEET SLOPE A
(SECTION M)  (IF REQUIRED) RAIL NORMAL EDGE OF
CURBING (IF REQUIRED)  gpoy DER PAVEMENT
70° g

WITH CURB
s X#

B'-3"

AN
)
@

TRASH GUARD REQUIRED WHEN
SPECIFIED ON THE PLANS

FLEXIBLE PIPE:
PLASTIC OR METAL PIPE— |

HMA PAVEMENT
(LAP PAVEMENT DVER EDGE
OF END SECTION)

INCREASE THE CURB HEIGHT BEHIND
THE GUARDRAIL TO MATCH THE INLET
SECTION HEIGHT (TYP.). THE COST FOR
INCREASED CURB HEIGHT WILL NOT BE
PAID FOR SEPARATELY BUT WILL BE
INCLUDED IN THE WORK.

NORMAL EDGE OF 1 2

SHOULDER PAVEMENT

WARP EMBANKMENT
TO COVER PIPE

CURBING

4" MIN.

144 z A X S s
4 : R
SAME THICKNESS AS/ /4\21" L : S
SHOULDER PAVEMENT SUBBASE L

NORMAL
EMBANKMENT |

FOR PIPE LENGTH |
SEE THE PLANS

WARP APRON MATERIAL

¢ DITCH

6" TOE PLATE

Section A-A
for Plastic Pipe

AROUND AND OVER OUTLET.

(PLASTIC PIPE SHOWN) e
\
| TYPE OF APRON MATERIAL TH'CI';NESS
Type 3 Plan View 1o i | SLOPE AND DITCH PAVING (507)
Showing drainage flow from left BOEERN DRY RUBBLE 6
to right. Reverse detail when e ‘ N CONCRETE 4
drainage flow is right to left. N HMA 4
s0" GROUTED RUBBLE 4
RIPRAP (506) 9 (MIN.)
L A
4I_OII
12" 2II

NORMAL EDGE OF
SHOULDER PAVEMENT

General Notes

1. If the embankment protector is located in the bottom of a vertical curve, flare the curb on each side
of the inlet to allow for flow from both directions.

2. Details of guard rail installation are shown in Standard Plan M-606-1.

3. The end section-to-pipe stub joint for Corrugated Metal Pipe shall be in accordance with the Type 3
typical connection detailed in Standard Plan M-603-10. The Type 1 or Type 2 typical connections are
not acceptable. (As an option, the end section may be connected directly to a section of pipe).
Joints between the stub and pipe, or sections of pipe, shall be in accordance with Section 603 of the
CDOT Standard Specifications. Connections for plastic pipe shall provide a firm direct connection
similar to the Type 3. Plastic end sections are not allowed. All plastic pipe joints shall be as
recommended by the pipe manufacturer and approved by the Engineer.

4. Plastic pipe shall conform to AASHTO M 294 Type C.
5. Details of bituminous curbing are shown in Standard Plan M-609-1.

6. Structure Backfill Material shall not be used with the Embankment Protector (Type 3). Embankment
material shall be used with construction requirements in accordance with Section 203 of the CDOT
Standard Specifications. Payment for this embankment material shall be included in the pay item for
Embankment Protector (Type 3).

Payment for the quantities shown on the plans for this work shall be as follows:
506 or 507 - Pay items as specified on the plans.

609 - Curb, Type 4 or Type 6 (Section M)
615 - Embankment Protector (Type 3)

Note: This payment includes the end section, the trash guard (when specified
on the plans), pipe connection, structure excavation, embankment material
and any extra work required to modify other pay items.

603 - 12 inch to 18 inch Pipe

AS RE?UIRED

CURBING WARP EMBANKMENT

TO COVER PIPE

WARP EMBANKMENT
TO COVER PIPE

NS V\»/,
TR
o K>

End Section of Stub

SAME THICKNESS AS
SHOULDER PAVEMENT

6" TOE PLATE

5 5 N
\."'0;'.@ \”\\v{,,\\«
2l OTnE" MIN. COMPACTED
227 PN JHICKNESS
ALY N

3
X

W, R
S R
KRS

(See Standard M-603-10, Sheet 2 of 2

for dimensions)

SUBBASE € DITCH

RS
NORMAL
EMBANKMENT ‘
FOR PIPE LENGTH \
SEE PLANS APRON
Section A-A

for Metal Pipe
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TYPE 4 OR TYPE 6
(SECTION M) CURBING

J

BITUMINOUS OR CONCRETE
SLOPE AND DITCH PAVING

EDGE OF
SHOULDER PAVEMENT

o

ROLL TO

{ MEET SLOPE

30'SECTION OF BITUMINOUS OR CONCRETE
CURBING WARPED TO MEET BITUMINOUS
OR CONCRETE SLOPE AND DITCH PAVING

HMA OR PCCP
SHOULDER PAVEMENT

/7 =
N
N

éTDP OF EMBANKMENT

4" BITUMINOUS OR CONCRETE
SLOPE AND DITCH PAVING

Section A-A

EDGE OF

% SHOULDER PAVEMENT
| 4! |
[

WARP SLOPE AND DITCH PAVING
TO MEET SHOULDER PAVEMENT

TOP OF EMBANKMENT

BOTTOM OF i

A CUTDFF WALL OR RIPRAP

WILL BE REQUIRED AT THE END
OF THE SLOPE AND DITCH PAVING
IF SPECIFIED ON THE PLANS.

|<7 6' MIN.

General Notes

1. If the embankment protector is located in the bottom of a sag vertical curve, flare
the curb on each side of the inlet to allow for flow from both directions.

2. Details of curbing are shown in Standard Plan M-609-1.

3. Structure backfill material shall not be used in this work. Embankment material
shall be used with construction requirements in accordance with Section 203 of the
CDOT Standard Specifications. Embankment material will not be paid for separately,
but shall be included in the pay item for Embankment Protector (Type 5).

4. Payment for the quantities shown on the plans for this work shall be as follows:

507 - Asphalt Slope and Ditch Paving (Asphalt) . . ....... Ton

507 - Concrete Slope and Ditch Paving . . .. ........... Cu. Yd.
609 - Curb, Type 4 or Type 6 (Section M) . . . ............. LF.
615 - Embankment Protector (Type 5) . . .. ............. Each

Note: This payment includes the structure excavation, any other earthwork, and any
extra work required to modify other pay items.

GROUND SLOPE

SLOPE AND DITCH PAVING

(With 4-inch Bituminous or Concrete Slope and Ditch Paving)

L 4" BITUMINOUS OR CONCRETE

SLOPE AND DITCH PAVING
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6" WALLS

Elevation View

el— O —

K
Trash Guard Details

£ #4 © 12 CENTERS
3" CLR. (TYP.)
Plan View
J
HINGES | S R
y A FOR 30" AND
1 36" PIPES
ALL INTERSECTIONS (TYP.) /
FOR 12018 A~ [F P~ -
24" PIPES 2
1 == w3 M
N2
v/3
6"
CENTERS

L = LENGTH OF SIPHON BETWEEN HEADWALLS F HEADWALL
(PAY LENGTH OF SIPHON PIPE IS ACTUAL LENGTH MEASURED ALONG THE PIPE CENTERLINE) HINGE |——c _.I //'
:" /\/ TRASH GUARD — —
(I I
l INLET DR | |
3 UTL Pl I
|
FLOWLINE | |
' | ELEVATION - 7 ) w
RCP (TYPICAL FOR INLET OR OUTLET) : OPERATING P o
HEAD L:J,,\QJL,L:J
H AUPLERY .

|
129 OR AS SHOWN ON THE PLANS r—=]

SLOPE 1S VARIABLE. SEE THE PLANS FOR a
DIMENSIONS AND ELBOW ANGLES 61 AND 62.

DRAIN AT LOWER ELBOW. PLACE RISER IN THE

— BACKSLOPE ABOVE THE DITCH LINE.

General Notes

1. Siphon drain, valve and valve box, and trash guards are to
be provided only when called for on the plans.

2. Concrete shall be Class B.
3. All exposed concrete corners shall be chamfered 3/4 inch.

4. The location, size, pipe material and governing dimensions
of siphons will be shown on the plans.

5. To determine wall thickness or class for siphon pipe, see
appropriate tables on Standard Plan M-603-2.

6. Cost of joint sealers, gaskets, fittings and connections shall
be included in the bid price for siphon pipe.

7. Trash guards and appurtenances shall be galvanized in
conformance with AASHTO M 111.
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General Notes

1. Class 1 Field Laboratories shall consist of a weatherproof, insulated, 18. TELEPHONES: Two telephones. Two private lines (1FB) with touch tone

Fi_ﬂ‘ z&,cuw WATER FAUCET
pzz 1 y

temporary office type trailer, constructed to the Uniform Building
Code series, with floor plan and equipment layout similar to the drawing
on this sheet. It shall meet or exceed the following requirements.

service (if available) from the local carrier. One line shall be shared
by the two telephones. The second line shall be shared by a computer
and a facsimile machine. The contractor shall provide an exclusion
switch (AB switch) for the computer and fax. Trailer wiring shall

2. DIMENSIONS: 26-feet long x 8-feet wide outside, 7 feet-6 inches height inside. - : : . . .
@ P e e e o llnclude four boxes equipped w1th. RJ-11 JacI§s (Two wire pairs per
S i «WATE\R\ WATER TANK | 3. WINDOWS: A minimum of four, with provision for cross ventilation and locking. jack). Two at each end of the trailer. Locations where private line
z% ! ‘\PUMB’J SINK 6‘4 4. DOORS: Two, equipped with deadbolt locks, 36-inch x 80-inch, insulated steel service is not available, provide only one telephone line.
;532 P 1 with a small clear glass window. Equipped with horizontal push bar, 19. FIRE EXTINGUISHER: One, dry chemical, 10 lbs. Class ABC, Underwriters
o:; e =t ! heavy duty door closer, and pull handle mounted above push bar. Each Laboratories, Inc. approved.
oS3 / 30" + door shall have a set of steps with deck and handrails. The steps shall ) . )
5 ET WORK RANGE be placed so the deck can be accessed either from the side or from 20. SIEVE SHAKER: One motor driven standard portable shaker including:
S ELESI&?AL BENCH O O the front. The deck, rails, and steps shall meet OSHA requirements. A. A safety shield on drive belt.
i L’ 5. FLOOR: Adequate insulation under the floor. Floor covering shall be B. An adjustable timed - On/Off switch located near the shaker.
O O DECK AND STEPS WITH skid resistant. C. Adapters to handle either 8-inches or 12-inch sieves.
'+' HANDRAIL ON EACH SIDE . The shaker shall be capable of shaking a full set of 8-inch sieves
* 6. HEATING: Furnace, 41,000 BTU, forced air type. . - .
FAN IN ROOF as well as 12-1nch.51eves, and shall be movunteq 24 1nches. above the floor
| ACCEPTABLE PW 7. AIR CONDITIONING: One, 8,300 BTU minimum. in a sound proof, insulated enclosure having hinged openings.
ffffff / LOCATION BAR ELECTRICAL: Work shall conform to the National Electrical Code for The sieve shaker shall be a RO-Tap, Endocott from Soiltest,
b + 110/220 Volts, 60 HZ, applications and provide reliable uniform 5$5-12R from Gilson or approved equal. The shaker shall be
L power to properly operate all field laboratory equipment. All trailers securely bolted to a rigid and sturdy surface.
****** constructed after July 1, 2006 shall have an appropriately sized . . . - .
| MICROWAVE —— * circuit breaker to handle the load of all laboratory and environmental 2. Eﬁtfgr‘s?r;:jn;th;tE:E?crfi) r;gtec’)vee}lsfrtv?tz Or;iiafzr:eaglggefr?k;;csl:'srface
/ equipment operating at one time. Provide a separate electrical circuit : :
HEAT'G to supply power to the asphalt content gauge and the outlet in 22. FORCED AIR OVEN: If a forced air oven is required, the location where
UNIT the storage cabinet under the work bench. the oven is placed shall have a minimum 3-inch diameter pipe installed
—z 7 9. LIGHTING: Adequate fluorescent lighting directly over all work bench and vented to the outside. (See M-620-2, Sheet 2 of 2, General Note 27
A~ 22 — and desk areas. There shall be one 110-Volt exterior porch light for more requirements.)
M= ) 2z 8" MIN. TREADS fixture within 2 feet of each exterior door. 23. MICROWAVE OVEN: One, 1.5 cubic feet with at least five levels and
2 ) S« . : , 1. power levels an
26' ) e * 10. VENT FAN: One, general ventilation with 500 CFM capacity and a revolving floor or rotating power source.
2= 20 IN.MIN. (TYP.) two-speed switch. Mounted in the roof or at top of wall near the
S Eor SIEVE P : 0P : ‘ 24. ELECTRONIC BALANCE: The balance shall comply with AASHTO M 231
=g SHAKER THESE 2 range. The three fans and two work bench grilles previously required for general purpose, Class G2 Balances, and the following:
,,,,,,,,,,, /"’g OUTLETS ON may be retained in those Class 1 Field Laboratories purchased before ’ ’ )
1 SEPARATE the date of this standard. A. Power: 115 VAC
: ‘/’éiBﬁ&UTCE CIRCUITS. 11. FURNITURE: One, two-drawer, legal size file cabinet built into desk B. Model: Top Loading
o area. Desk shall be built-in with one center drawer. One desk chair C. Capacity: Minimum of 35 lbs.
77777777777 with rollers. Two stools for work area with height compatible with D. Readability and Sensitivity: 0.0005 lb.
/C] . work benches. All chairs shall be ergonomically built. E. Accuracy: 0.001 lbs. or 0.1 percent
+ ORINKING 12. BOOK SHELVES: Minimum 10 feet long and 10 inches deep, built F. Display panel shall be equipped with the following:
WATER PUSH 7 over desk area. Top shelf shall be at least 14 inches below ceiling. Led Display On/Off key, Print key, Re-Zero key, Weighing Mode key,
— COOLER | BAR 13. WORK BENCHES: 30 inches wide x 36 inches high with a durable working Sample percent key, Serial RS-232C /0 Port, and a Calibration switch.
«\’ =] -¢- surface such as Formica. G. Weighing Modes: Grams, pounds, and percent of target mass (weight).
e 14. STORAGE CABINETS: Two, one built-in under the work bench with a H. WeiShi”g surface pimension: Mir.n'mum of 9 inches wiQe by 12 inches deep.
* 28 inches x 28 inches lock equipped door, with electrical outlet inside. | Base: Shall have adjustable leveling feet and a level vial attached.
CHAIR One removable, with open bottom, lock equipped to secure cabinet The balance shall be equipped with an underhook weighing device and one
%( to top of work bench, large enough to cover a 22-inch x 18-inch x 18-inch copy of the owner's manual.
High Asphalt Content (AC) Gauge.
— + 15. SINK: One, single tub, stainle;s st_eel, 2§-jnch X 22-inch x 6-%:-inch equipped 25. SECURITY: This symbol -+- on the floor plan denotes areas on the
DESK P i FILE/'J: with spray nozzle, one combination (mixing) hot and cold water faucet trailer where adequate protection against illegal entry, vandalism and
! Do il and one single cold water faucet. All faucets shall be equipped with theft shall be provided.
BOOK | b[--arr-E standard hose thread spigots. Drains shall have no trap. 26. The requirements listed herein are intended to meet the needs of
$ SHE/%LVES 1 COND. P/ 16. DR'L\IKlNG V\{.ATEZSU.PPLY' Drinking water dispensed from an acceptable the CDOT testing personnel concerning testing facilities. There is
_+_ water cooling device. no intent to specify any structural portions of the laboratory
g 17. TESTING WATER SUPPLY: One hundred gallon water capacity, vented, except as needed to satisfactorily perform the required testing
with means of determining water level, with one pressure pump, of materials. The Contractor may substitute Class 2 Field Laboratory
minimum 30 PSI delivery pressure. One cold water faucet with back for Class 1 Field Laboratory.
Floor Plan flow preventer located outside of trailer. Water pipes shall be
-_— located so they are unexposed and protected from damage. Water
shall be supplied by the Contractor. Use potable water only.
Computer File Information Sheet Revisions Colorado Department of Transportation . Standard Plan No.
Issuance Date: 07/01/26 Date: Comments . . . Fleld Laborato ry
Designer Initials: JBK = ConStructlon Engineering M-620-1
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General Notes

. Class 2 Field Laboratories shall consist of a weatherproof, insulated, temporary office

type trailer, constructed to the Uniform Building Code series, with floor plan and
equipment layout similar to the drawing on this sheet. The Laboratory shall meet or
exceed the following requirements.

2. DIMENSIONS: 28-feet long x 12-feet wide outside, 7-feet-6 inch height inside.

w

. WINDOWS: Six, 30-inch x 27-inch, capable of opening and locking.

4. DOORS: Two, equipped with deadbolt locks, 36-inch x 80-inch, insulated steel with small

o N o~ U»

10.

11.

12.

13.
14.

15.

16.
17.

18.

19.

20.

21.

22.

clear glass window. Equipped with horizontal push bar, heavy duty door closer, and pull
handle mounted above push bar. Each door shall have a set of steps with deck,
andhandrails. The steps shall be placed so the deck can be accessed either from the side
or from the front. The deck, rails, and steps shall meet OSHA requirements.

. FLOOR: Adequate insulation under the floor. Floor covering shall be skid resistant.
. HEATING: Furnace, 55,000 BTU, forced air type.

. AIR CONDITIONING: Two, 8,300 BTU minimum.

. ELECTRICAL: Work shall conform to the National Electrical Code for 110/220 Volts,

60 HZ, applications and provide reliable uniform power to properly operate all field
laboratory equipment. All trailers constructed after July 1, 2006 shall have an
appropriately sized circuit breaker to handle the load of all laboratory and
environmental equipment operating at one time. Provide a separate electrical circuit
to supply power to the asphalt content gauge and the outlet in the storage cabinet
under the work bench.

. LIGHTING: Adequate fluorescent lighting directly over all work bench and desk areas.

There shall be one 110 Volt exterior porch light fixture within 2 feet of each exterior
door.

VENT FAN: One, general ventilation with 800 CFM capacity and 2 speed switch. Mounted
in the roof or at top of wall near the range.

FURNITURE: Two, two-drawer, legal size file cabinets built into desk area. Desk shall be
built-in with one center drawer. One desk chair with rollers, one straight chair, and
four stools for work area with height compatible with work benches. All chairs shall

be ergonomically built.

BOOK SHELVES: A minimum of 10-feet long feet built over desk area and 8-feet long built
over work bench. All shelves shall be 10-inch deep. top shelf shall be at least 14-inches
below ceiling.

WORK BENCHES: 30-inch deep x 36-inch high with a durable working surface such as formica.

STORAGE CABINETS: Two, one built-in under the work bench with a 28-inch x 28-inch lock
equipped door, with electrical outlet inside. One removable, with open bottom, lock
equipped to secure cabinet to top of work bench, and large enough to cover a

22-inch x 18-inch x 18-inch High Asphalt Content (AC) Gauge.

SINK: One, single tub, stainless steel, 25 inch x 22 inch x 6-% inch equipped with spray
nozzle, one combination (mixing) hot and cold water faucet and one single cold water
faucet. All faucets shall be equipped with standard hose thread spigots. The drain shall
have no trap.

DRINKING WATER SUPPLY: Drinking water dispensed from an acceptable water cooling device.

TESTING WATER SUPPLY: 300 gallon water capacity, in one or more tanks located along
the trailer end or along both sides of the trailer end, vented with means of determining
water level, with one pressure pump, minimum 30 PSI delivery pressure. Ten gallon
electric water heater. One cold water faucet with back flow preventer located on
outside of trailer. Water pipes shall be located so they are unexposed and protected
from damage. Water shall be supplied by the Contractor. Use potable water only.

TELEPHONES: Two telephones. Two private lines (1FB) with touch-tone service (if available)
from the local carrier. One line shall be shared by the two telephones. The second line
shall be shared by a computer and facsimile machine. The contractor shall provide an
exclusion switch (AB Switch) for the computer and fax. Trailer wiring shall include four
boxes equipped with RJ-11 Jacks (Two Wire Pairs per Jack). Two at each end of the trailer.
Locations where private line service is not available, provide only one line.

FIRE EXTINGUISHER: One, dry chemical, 10 lbs. Class ABC, Underwriters Laboratories, Inc.
approved

RANGE: 30-inch kitchen range, electric or gas, having four surface burners and a

3.5 cubic foot oven with reinforced oven racks.

MICROWAVE OVEN: One, 1.5 cubic feet with at least five power levels and a revolving floor
or rotating power source.

SECURITY: This symbol + on the floor plan denotes areas on the trailer where
adequate protection against illegal entry, vandalism and theft shall be provided.

23. SIEVE SHAKER: One motor driven standard portable shaker including:

A. A safety shield on drive belt.
B. An adjustable timed - On/Off switch located near the shaker.
C. Adapters to handle either 8-inch or 12-inch sieves.

The shaker shall be capable of shaking a full set of 8-inch sieves as
well as 12-inch sieves, and shall be mounted 24 inches above the floor in
a sound proof, insulated enclosure having hinged openings.

The sieve shaker shall be a Ro-Tap, Endocott from Soiltest, SS-12R
from Gilson or approved equal. The shaker shall be securely bolted
to a rigid, sturdy surface.
24. ELECTRONIC BALANCE: The balance shall comply with AASHTO M 231 for general
purpose, Class G2 balances, and the following:
A. Power: 115 VAC
B. Model: Top loading
C. Capacity: Minimum of 35 Ibs.
D. Readability and Sensitivity: 0.0005 lbs.
E. Accuracy: 0.001 lbs. or 0.1 percent.
F. Display Panel: Shall be equipped with the following: LED Display,
On/off key, print key, re-zero key, weighing mode key, sample percent key,
Serial RS- 232C port, and a calibration switch.
G. Weighing Modes: Grams, pounds, and percent of target mass (weight).
H. Weighing Surface Dimension: Minimum of 9 inches wide by 12 inches deep.
I. Base: Shall have adjustable leveling feet and a level vial attached.
The balance shall be equipped with an underhook weighing device and
one copy of the owner's manual.

25. RECORDING THERMOMETER: Recording thermometer for curing tanks shall be
either electrical or mechanical type.
A. The electrical recording thermometer shall be equipped with the following:
(1) 120 VAC/60 HZ with a minimum 3-foot long power cord.
(2) Minimum 6-inch diameter circular paper chart with a box of blank charts.
(3) Aselectable temperature scale with one scale that has a range from 50

degrees Fahrenheit to 120 degrees Fahrenheit.
(4) Aselectable chart speed with one speed of 24 hours and one speed of 7

days. The speed accuracy shall be £ 1.5 percent.
(5) The display shall be a minimum 3-digit LED with a minimum digit size of
0.5 inches.
(6) The temperature accuracy of the monitor shall be + 1 degree Fahrenheit.
(7) The monitor shall have a chart advance button, a time pointer, a pen
adjust button, and a temperature adjust knob.
The recording pen shall be an ink type with a spare pen included.

The temperature probe shall be submersible Type J Thermocouple with a
15-foot minimum cord length.

B. The mechanical recording thermometer shall be equipped with the following:
(1) Minimum 3-inch diameter pressure sensitive paper chart with a box
of blank charts
(2) The stem of the thermometer shall be a minimum of 12 inches long.
(3) The thermometer shall be a key type, winding model capable of 7-day,
24-hour recording.
(4) The drive mechanism shall be capable of operating beyond its full

recording range by a minimum of 20 percent.
(5) The thermometer shall be capable of operating from 0 degrees Fahrenheit

to 200 degrees Fahrenheit.
(6) The clock mechanism accuracy shall be a minimum of 2 percent of the

full-scale range being used.
(7) The recording range shall be a minimum of 20 degrees Fahrenheit to 220

degrees Fahrenheit.
The recording thermometer shall be mounted in such a way that a

minimum 8-inch of the stem is immersed in the curing tanks and is easily
accessible to change the recording temperature charts.

26. The requirements listed herein are intended to meet the needs of the CDOT
testing personnel concerning testing facilities. There is no intent to specify
any structural portions of the subject laboratory except as needed to
satisfactorily perform the required testing of materials.

The General Notes are continued on Sheet 2.
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28.

General Notes  (Continued from Sheet 1)

27. FORCED AIR CONVECTION OVEN: Required on projects with 5,000 or more tons of HMA or when specified in the plans.

The forced air oven replaces the range. The oven shall be rated to at least 1500 Watts including:
1. At least one blower to circulate air inside without disturbing fine grained soils placed in the oven.
A minimum interior capacity of 4.8 cubic feet.
An exhaust chamber adapter to connect to a 3-inch pipe which shall be vented to the outside.
At least two adjustable shelves.
An over-temperature protection device.
An electronic control system with digital temperature read-out and digital temperature set points

to precisely read and set the oven temperature.
The oven shall have a temperature range from 104 degrees Fahrenheit to 464 degrees Fahrenheit and have a
uniform temperature of + 3 degrees Fahrenheit at 230 degrees Fahrenheit.

The oven shall be capable of maintaining a constant temperature, + 5 degrees Fahrenheit, throughout its temperature range.
The oven heating elements shall not be allowed to operate without the blower.

The field laboratory shall be equipped with a separate electrical circuit to supply power to the forced convection oven.

In addition to the above forced air convection oven, a hot plate conforming to the following shall be provided:

o Ul AW N

1. Two burner, portable, electrical "Cal-Rod" or "Rangette” type.
2. At least one burner shall be rated a minimum of 800 Watts.
3. Each hot plate shall be equipped with an On-Off indicator light.

CURING TANK: Minimum 95 gallon capacity with a circulating pump with a 120 GPH rating. Tank capacity will increase
for large concrete projects when specified in the plans.

Issuance Date: 07/01/26

Designer Initials: JBK

Last Modification Date: 07/01/2026

Last Modified By: DLK

CAD Ver.: MicroStation V10 Scale: Not to Scale Units: English

0000

Date:

Comments

Computer File Information Sheet Revisions Colorado Department of Transportation

Construction Engineering
@ Services Branch
. CDOT. 2829 West Howard Place

Denver, CO 80204 DLK

Field Laboratory
Class 2

Standard Plan No.

M-620-2

Standard Sheet No. 2 of 2

Issued by Construction Engineering Services: July 01, 2026

Project Sheet Number:




< Previous M Standard - - M-620-2 Field Laboratory Class 2 Table of Contents Next M Standard - M-620-12 Field Office Class 2 »

AIR COND.
Y c—
7\ ay | %,
S . P | 7— OVERHEAD
! @ L Ll / SHELF G
: T ™ : eneral Notes
| | FRE PN
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} c ! } © ! the uniform building code series, with floor plan and equipment layout similar to the drawing on this sheet.
THAIR DOUBLE DESK CHAIR + It shall meet or exceed the following requirements.
S z 30" HIGH S l
2. DIMENSIONS: 26-feet long x 8-feet wide outside, 7-feet-6 inches height inside.
FLOOR
VENT P 3. WINDOWS: A minimum of four, with provision for cross ventilation and locking.
HEAT = 4, OUTSIDE DOORS: Two, reinforced with deadbolt locks. Deck, steps, and handrails at each door. The steps shall
s HINGE pucT be placed so the deck can be accessed either from the side or from the front. The deck, rails, and steps shall
meet OSHA requirements.
DECK AND STEPS WITH
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i 8. LIGHTING: Adequate fluorescent lighting over all drafting tables and desk areas. There shall be one 110-Volt exterior
7B ! ‘ ‘ porch light fixture within 2-feet of each exterior door.
| 3] ‘
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37" HIGH L PN file center pedestal. Each desk top shall have an overhead shelf and two pen drawers.
‘ ‘ RACK
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26" SHELVES | | front edge.
| |
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. \ \
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|
+ ‘ ~ * 20 IN. MIN. (TYP.) 13. CLOSET: A locked storage area of 15 square feet.
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|
e
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. Class 2 Field Offices shall consist of a weatherproof, insulated,
temporary office type trailer, built to the Uniform Building Code series
of codes, with floor Flan and equipment layout similar to the drawing
on this sheet. It shall meet or exceed the following requirements.

. DIMENSIONS: 50-feet long x 12-feet wide outside, 7-feet-6-inch height inside.
. WINDOWS: A minimum of six, with provision for cross ventilation and locking.

. DOORS: Two inside doors, may be located either to one side or at center

of partition. One closet door. Two outside doors shall be reinforced

and have deadbolt locks. Deck, steps, and handrails at each outer door.
The steps shall be placed so the deck can be accessed either from

the side or from the front. The deck, rails, and steps shall meet

OSHA requirements.

. HEATING & AIR CONDITIONING: Three ton capacity air conditioning and 80,000

BTU capacity heating, connected to ducting & thermostat controlled.

. ELECTRICAL: Work shall conform to the National Electrical Code for
110/220 Volts, 60 HZ, applications and provide reliable uniform power
to properly operate all field office equipment.

General Notes

. LIGHTING: Adequate fluorescent lighting over all drafting tables and

desk areas. There shall be one 110-volt exterior porch light
fixture within 2-feet of each exterior door.

. DESKS: One 30-inch x full inside width x 30-inch high at each end of the

trailer, supported by a legal size two drawer metal file center pedestal.
Each desk top shall have an overhead shelf and two pen drawers.

. DRAFTING TABLE: One 38-inch x 96-inch table, sloped 12:1 to 37-inch height

at front edge or with provision for adjusting the slope.

. WORK TABLE: One 72-inch x 36-inch table. The top of the table shall be

free of all scratches, chips, and dents.

. OFFICE DESK: One 72-inch x 36-inch desk with six drawers and one center

pen drawer. The top of the desk shall be free of all scratches,
chips, and dents.

. FURNITURE: Eight chairs with rollers and two drafting stools. each of

appropriate height. One work table or desk. All chairs shall be
ergonomically built.

. PLAN STORAGE: A plan rack or file for full size plans.

18.

CLOSET: A locked storage area of 15 square feet.

DRINKING WATER SUPPLY: Drinking water dispensed from an
acceptable water cooling device.

TELEPHONES: Three, 2-line telephones. Four private lines (1Fb) with
touch tone service. Two lines are for telephone services, with
roll-over capability for the three telephones. One line shall be
used for the computer, and one line shall be used for the facsimile
machine. Trailer wiring shall include 9 RJ-11 jacks, one jack each
for a two-line telephone, a computer line, and a facsimile machine
line at each end of the office, and in the center area of the office.

FIRE EXTINGUISHER: Two, dry chemical, 10 lbs. Class ABC, Underwriters
Laboratories, Inc. approved.

SECURITY: This symbol + on the floor plan denotes areas on the
trailer where adequate protection against illegal entry, vandalism and
theft shall be provided.
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All Monumentation Materials will be Furnished by CDOT

The monument type shall meet the minimum standards as determined by the Colorado State Board of Licensure for
Architects, Professional Engineers and Professional Land Surveyors.
The CDOT Survey Coordinator must approve all exceptions for stamping monuments differing from the Standards.
Type 1 and Type 1A Aluminum Finned Rod Monuments
This monument shall be used for ROW or reference monuments or may be used for an aliquot corner monument.
When used as an aliquot corner monument, installation and record filing requirements shall be as stated
for Type 3 and Type 3A monuments.
Monuments shall be installed by attaching the proper size tip to one end of a section of finned rod, and a
3-inch long x 3/4-inch diameter stainless steel adapter to the other end. The driver is then placed over the stainless
steel adapter for the hammer to contact. Type 1 monuments shall use a minimum 3-foot section of finned rod.
. When subsurface rock or concrete is encountered less than 3-feet below the ground surface, the rod
Reference Row Control AlquOt Corner . shall be embedded in the rock or in concrete at least 6-inches and grouted in place. The rod may be shortened
Monument Cap Monument Cap Monument Cap Monument Cap Aluminum Cap to accommodate the conditions.
When unstable soil conditions are encountered, additional sections of rod shall be added to achieve stability.
Horizontal and vertical stability are required.
Type 1A monument includes monument box. A locking cast iron access cover shall be installed when the monument

Note: A blank cap may be substituted if the appropriate cap shown above
is not available. If a blank cap is used, all information normally

included on the appropriate standard cap, shall be stamped on ~— TY.4, 2"—= is located in the roadway pavement. .
the blank cap along with specific project information such e—TY.6, 115" —= Type 2 and Type 2A Aluminum Finned Rod Monuments
as Project No., Date, Point No., Etc.. This monument shall be used for horizontal and vertical control monuments. When unstable soil conditions are

encountered, additional sections of rod shall be added to achieve stability. Horizontal and vertical stability are
required. In most soil conditions the Type 2 monument is embedded 6 feet into the ground.
The monument shall be installed by first attaching the proper size tip to a 3-feet long x 3/4-inch diameter rod, then
| 3 | | U | | \ | driving the rod at least 30 inches into the ground. Additional 3-feet long x 3/4-inch finned rod sections shall be
| 4 | 3 3" added and driven flush with the ground until the monument is in a stable position. The fins are bent over
using pliers to accommodate installing the cap. The cap is firmly seated onto the last finned section of rod
77777777777 Z using a dead blow sledge hammer.
N\ 4 \ Type 2A monument includes monument box. A locking cast iron access cover shall be installed when

PLASTIC INSERT the monument is located in the roadway pavement.

MAGNET
™ 2/

Type 3 and Type 3A Aluminum Pipe Monuments

Aluminum Cap This monument shall be used for an aliquot corner monument. The installation of this monument and record
A filing shall be done in accordance with the state board rules. Also refer to the CDOT Survey Manual and
TN the Bureau of Land Management requirements for monument installation. The land surveyor's license number
©

and the year shall be stamped on the cap.
Type 3A monument includes monument box. A locking cast iron access cover shall be installed when the

\/ monument is located in the roadway pavement.
. N Type 4 Aluminum Monument
Alumlnum Cap Aluminum Cap This monument may be installed in lieu of replacing the entire monument when rebar is in place at an aliquot
Used with aluminum rod Type 5 Brass Cag corner location. Refer to the State Board Rules. A minimum 2 inch diameter cap shall be used on 3/4 inch (#6) rebar.

For placing in existing Type 5 T Type 5 Brass/Aluminum Cap Monument

concrete or rock For placing in existing — This monument may be installed in lieu of all other CDOT monuments, when the position is located in concrete
concrete or rock or stable rock formation.
KNURL

13 E‘J Type 5(S) Copper Alloy Cap Monument - Small
1.65" This monument may be installed in lieu of a Type 5 monument, when the position is located in a concrete sidewalk,
curb or gutter, or when setting a Type 5 would compromise the integrity of the receiving structure.

Monument Application

CAP TYPE MONUMENT TYPE 3 E Stamping Requirements:
1A 2 2A 3 3A 4 5 5(S) ® "RP", when the application is a reference point.

X X X X X — ® "ROW", Point Number, "LS", and Registration Number
REFERENCE t when the application is a ROW point.
ROW X X X X 1.4" ® "CP"and a unique identifier provided by the Region Survey
CONTROL X X X X Coordinator, when the application is a control point.
ALIQUOT CORNER X X X X X X RIBS ® "PE", Point Number, "LS", and Registration Number,

when the application is a permanent easement point.
PERMANENT EASEMENT X | X | X ® "ppr . NSRS
and Point Number, when the application is a project point.
PROJECT POINTS X | X1 X - .
a7 Type 6 Aluminum Monument
* ) This monument shall be used for permanent easements, project bench marks, project points, and references.
WITNESS POST X X X X X An aluminum cap with a minimum diameter of 1-1/2 inch, shall be used on 5/8-inch (#5) minimum rebar.
(REQUIRED) .
T 5 S The witness post will be supplied by CDOT and installation shall be included in the work. It shall be driven within
ype ( ) one foot of the monument when possible. A delineator post with a 9-inch x 12-inch metal sign panel may be used in lieu
For placing in existing of the plastic post. This post shall conform to Standard Plan $-612-1. A required witness post may be omitted
sidewalk, curb, or gutter with the approval of the Engineer if the witness post location is within a traveled way, driveway, or access opening.
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