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TOPSOIL B — 70 TERRAIN SINGLE SHOTS A MARKER 1. EXISTING FEATURES SHOWN AS SCREENED WEIGHT (LIGHT GRAY SCALE),
2F 42 | e e e e e e e e e e e e e e e o QUARTER, SIXTEENTH, PROTECT EXCEPT AS NOTED WITH THE WORD (EXISTING). PROPOSED OR NEW
B overBURDEN [ 0 |l - SECTION CORNER ~ AND SECTION CORNERS ~ EXISTING MARKER FEATURES SHOWN AS FULL WEIGHT WITHOUT SCREENING, EXCEPT AS
‘ C . 0P OF CUT NOTED WITH THE WORD (PROPOSED).
Lo or 1° ha e = 2. THESE SYMBOLS ARE INTENDED TO EXPLAIN THE VARIOUS TOPOGRAPHIC
Z2ZEN 8 g 18 | m @ O FEATURES INVOLVED ON THE DESIGN PLAN SHEETS WHICH ARE PREPARED
ol 10 TOE OF FILL SET EASEVENT TEVPORARY RIGHT OF WAY AT VARIOUS SCALES. NDTES ARE ADDED WHERE NECESSARY TO CLARIFY
[ sanD i ] A THE SYMBOL. A LEGEND IS PROVIDED IN THE PLANS FOR SYMBOLS NOT
E— 2l 112 TERRAIN MONUMENT EASEMENT POINT MARKER SHOWN ON THE STANDARD SYMBOLS SHEETS.
GRAVEL - o 11 1ERRAIN o o .
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[545494] (IGNEOUS) 24l i;;f - Jo4 EDGE OF PAVEMENT & O
oo rock o F R 1 | — — — — — — a ROW
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COMPOSITE MATERIALS ARE REPRESENTED BY COMBINATIONS ROADWAY A\ 088 ®y\ 1013 ®\ 1038
OF THE ABOVE SYMBOLS, SUCH AS: E 3.81 E 3.81 E 3.8 BACK OF CURB
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TYPICAL BORING LOG b MONUMENT CONTROL MONUMENT ~ NETWORK CONTROL MONUMENT FLOW LINE ()—J t
v — o o EDGE OF PAVEMENT
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al - Ol e e e e e e o o o — — — — — — — — — — — — — —
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\ " = ° I "
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Ac = 09°50'28" RT A—— A—— A—— A——
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[ = 31 A : : : : : : : f f f f f
5 Tc = 10331 CCESS CONTROL LINE b GUTIER O DTHes
v 2 Lo 206 1T 1T 1T 1T ’
NORTH ARROW & O c= : I 1 N N CURB _AND GUTTER
g’ » e = 7.8% BARRIER ACCESS CONTROL LINE
i MDS = 55 mph —— e
SSD = 495! — i —_ .
TYPICAL HORIZONTAL CURVE RIGHT OF WAY LING © 0
Vo = = Y = = V- — = V- - GUARDRAIL END ANCHOR GUARD POST
olo VIRGIN RIGHT OF WAY LINE (PROPDSED)
2o
Q N o o o o o o o o o o o o o o o o o
6270 % Q CITY LIMIT LINE (EXISTING) GUARDRAIL-TYPE 3 OR 6
O
o ~ - -
g COUNTY LINE (EXISTING)
0 /o -1.50 © — oo o o o o0 o o o o o0 o o0 o o o o
$2.00 2§ 00 — GUARDRAIL-TYPE 4 OR 7
e QUARTER SECTION LINE
9// - o o o o o o o o
— GUARDRAIL-TYPE 5 OR HANDRAIL
6250 = - SECTION LINE
5|8 el ¢+ | e——— -
S|z %g‘ ———————————————————— = = = = = = = = = =
% § N SIXTEENTH SECTION LINE GUARDRAIL-TYPE 3A DOUBLE OR TYPE 6 DOUBLE
o V.G 24007001 = —_——— =
S} K = 114,291 S STATE LINE (EXISTING)
e =-1.75' — o o o o o o —o — o —
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
_ Computer File Informo’q_on. . Sheet Revisions Colorado Department of Transportation ST ND RD STANDARD PLAN NO.
Ere?tﬁnd.[f)?ti-. 07301/157/04/12 :n!:!a:s- ng — Date: Comments XX 2529 West Howard Place A A
oot Modification Date: nitials: = CDOT HQ, 3rd Floor M-100-1
. ; : - S Denver, CO 80204 S ! O S - -
I;ull P.oth.F.vlvwv,v\l.codot%%\gﬁl;:;;\zss/deS|gnsupport ... Phone: 303-757-9021 FAX: 303-757-9868 MB L
rawing e ame: .agn — o e e .
CAD Ver.: MicroStation V8 Scale: Not to Scale Units: English X Division of PI’OJeCt Support DD/LTA Issued By: Project Development Branch November 1, 2018 Sheet NO 1 Of 3




ROCK, MASONRY OR MECHANICALLY STABILIZED WALL (FACE)E
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(SECONDARY)
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M= = M= — == W= — ~W=— W= — W~ — W~ — W=l — W~ — W~ — W~ — W~ —
SOUND OR BARRIER FENCE WITH GATE

XX %L ¥ x——x——x——x-4\
T = T = e 7 = K — K — e = K — Ky — e = X — K — e
DEER FENCE WITH GATE

WOOD FENCE WITH GATE

=) — ) —— —— ) —— ) — ) — ) — [ — [ ——
—fmm ) e m =) = fmm = m = [ = ] — = m = == — —/——
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MONITORING WELL CONCERN SITE

RaS8aRatR el []
CONCRETE WASHOUT

ROCK CHECK
DAM STRUCTURE

DROP INLET
EROSION PROTECTION
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TEMPORARY

SOIL RETENTION PIPE INLET
BERM BLANKET EROSION PROTECTION
(@) o 7o
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STORM DRAIN EROSION CHECK
INLET PROTECTION
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EROSION LOG SILT DIKE SEDIMENT TRAP/
DITCH CHECK DEWATERING STRUCTURE
NN —————
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v —
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METAL CONCRETE == =
HEADWALL
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| =
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= 3

DIVERSION BOX SYMBOL SPRING SYMBOL
pommq \AAAAY
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—_——— > — > — > — —>—
DITCH WITH FLOW

EDGE DF WATER, CANALS, PONDS, STREAM OR RIVER

— PF PF PF PF PF PF PF
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FOUNDATION OR PAD PATTERN SLOPE DRAIN ENTRANCE
—SF———SF———SF———SF———SF———SF ———SF ———5F
(CONCRETE OR BLOCK) SILT FENCE
——L0A LDA LDA LDA LDA LDA % [
BUILDING STRUCTURES s EE = il
INLET TYPE C
FENCE INLET TYPE 13 INLET TYPE D INL(E;A¥EANE
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RR TELEGRAPH POLE  RR SWITCH  RR (;UY6 POLE * ENVIRONMENTAL CONCERN 9 & © ®
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O>éD >f @ <3 o @ @ XX FT LENGTH MANHOLE EXISTING  MISCELLANEOUS
- —_— 5 N — (A — —
vwv v.w PR [ [N [ [
RR SIGNALS RR CROSS BUCK SIGN DECIDUQUS TREE DECIDUOUS SHRUB HAZARDOUS. WASTE SITE —
WITH OR WITHOUT GATE _——— -~ - =
O>8 £ —— — STORM SEWER PIPE
L2 TEETER TOTTER SYMBOL SWING SET SYMBOL —NW—— —NW—— —NW—— —NW— _— - - - D = D~
RR SIGNAL CONTROLLER CABINET RR MISCELLANEQUS SYMBOL Q o NOXIOUS WEED FLOW ARROW STORM’ SEWER PIPE MISCELLANEOUS
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RN %fz CONIFERQUS TREE CONIFEROUS SHRUB ENVIRONMENTAL
RR TRACK CENTERLINE i =l = o]
RAILROAD MISCELLANEQUS TREES BENCH SPRINKLER HEAD
Pw B< b W W
c (\r\(\(\ C f\r\(‘(\ o (s € 6d WATER SPIGOT WATER VALVE WATER MANHOLE
" } e SANITARY SEWER MANHOLE SANITARY SEWER _¢_ _+_ O @ ®
MISCELLANEQUS SYMBOL
an za (LL LLL L\«M))W\) c FIRE HYDRANT WATER METER WATER WELL SYMBOL
BOULDER UNDER 6FT GEOLOGY MISC SYMBOL MINESHAFT SYMBOL e o s _ SIZE, MATERIAL, OWNER . N . N | STZE, WATERIAL OWNER ) ) .
ROCK QUTCROP SANITARY SEWER PIPE o R e
— e — —  e— — o — — WATER LINE
BOULDER FIELD OR ROCK OVERHANG — ™ — = I BN N P N =W — WP — WP — WP — WP — WY — W7
CEOLOGY EDGE OF WETLANDS SANITARY SEWER PIPE MISCELLANECUS WATER MISCELLANEOUS LINE
E— LANDSCAPING SANITARY SEWER WATER
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PROPANE TANK GAS JUNCTION BOX GAS VAULT ! 00
— o TELEPHONE GUY POLE B e WARKER TRAVEL DIRECTION BARRIER LIGHT FLAGGER
—— O ( LIGHT STANDARD HIGH MAST SPOT OR FLOOD LIGHT ® @
A LIGHT STANDARD - - CaB~CRYQR ¢ Y
GAS LINE MARKER GAS METER GAS METER 7T 97" 070 ':(.5:'
OR AIR VENT LOW PRESSURE HIGH PRESSURE LIGHTING TELEPHGN%"ANHULE CDMBI'I“IDN PULE'EUWER DELINEATOR-TYPE 1 SEQUENCING  FLASHING BEACON
© 0] 2) BRIR G TR gy g v ARROW  PANEL
GAS MISCELLANEQUS GAS LIGHT GAS VALVE TELEPHONE MISCELLANEDUS ~ COMBINATION GUY POLE-POWER BK2BK ¥ BK2BK BK2BK —CRY- y- v
HIGH OR LOW PRESSURE CRY-CRY CRY-CRY-R @ Y-Y-R §Y-Y-Y
SIZE - —T T T T T T T— ? § CRY-CRY 8 BK2BK BK2BK BK2BK BK2BK
g g g g g g g_ 8 X x )] e A DELINEATOR-TYPE 11 DELINEATOR-TYPE 111
-—6———6———6———6———6———6———06— ELECTRICAL PEDESTAL TRANSMISSION WIND POWERED TELEPHONE UNDERGROUND CONDUIT OR CABLE
GAS LINE LOW PRESSURE OR PULL BOX TOWER GENERATOR 0 0 0 0 0 0 o —=O0— log— aro 8B
- p CSIZE L . up . O * ® Pl — —F0— — —F0— — —F0— — —F0— — —F0— — —FO— BUTTERFLY SIGN HALF BUTTERFLY SIGN  IMPACT ATTENUATOR
——6——-HP——(——— HP——C———HP——C——- FIBER OPTICS UNDERGROUND CABLE o—o Y e
GAS LINE HIGH PRESSURE RELOCATED DECORATIVE CATENARY POLE o—
LIGHT STANDARD LIGHT STANDARD FOUNDATION — 1 OH T OH T OH T SIGN ASSEMBLY SINGLE POST SIGN DOUBLE POST SIGN
—PG PG PG PG PG PG PG— - 7 ———MH———T———MH———T———0H———T-
=0
P—RU;AF;?E—GA—S IIZ(E———PG———PG———PG———PG———PG— ® ©® o & TELEPHONE OVERHEAD LINE foflil o} Jo} =;3 =0 =0 —co- —0o—
ELECTRICAL MANHOLE POWER POLE TRANSFORMER ON POLE —_—M 71— 77" —1?—— —7?— — —1?— — —71?2—- SIGN-WITH ROAD CLOSURE GATE ROAD CLOSURE DEER
-G ———G?———C?———?———?———?—— —G?— J/ TELEPHONE MISCELLANEQUS LINE FLASHING BEACON BEACON SYMBOL GATE SYMBOL REFLECTORS
GAS LINES MISCELLANEOUS —E— ® _ nh__ nh__ o _ H__ n__ _n__ o _
GAS ELECTRICAL DUTLET  ELECTRICAL MISCELLANEOUS GUY WIRE TELEPHONE : d : : : : : :
— —_— TRAFFIC CONTROL MISCELLANEOUS DEVICE
I:l ‘ v A A A A A A
o0 ELECTRICAL VAULT OR GUY POST FIRE ALARM BOX ;}( TRAFFIC CONTROL DEVICE
OIL METER OIL VALVE ol TRANSFORMER ) =4 TRAFFIC CONTROL
HIGH AND LOW PRESSURE  HIGH AND LOW PRESSURE MISCELLANEOUS £ £ £ £ £ £ E— FIBER MARKER FIBER MARKER RWIS - REMOTE
-——f———f———-Ff———FE———FE———FE———EF — DOME SLATE WEATHER SENSOR
Y00 ELECTRICAL UNDERGROUND LINE
DIL LINE LOW OR HIGH PRESSURE —E OH E OH E OH E- —o o o EBEe==e® Jo——°
——f———MH—-———FE———MH———E———0H———E- °
—— == —0?— ——0?— — —0?— — —0?— — —0?— — —0?— ELECTRICAL OVERHEAD LINE VMS-BUTTERFLY ~VMS-GROUND ~ VMS-CANTILEVER VMS-SIGN BRIDGE SIGNAL SPAN WIRE POLE
DIL MISCELLANEDUS LINE IS 17s 17s IS 1S 1ms 17s P -
. _
IL ELECTRICAL MISCELLANEQUS LINE ITS CONDUIT DOUBLE MAST ARM POLE LUMINAIRE SIONAL FACE
ELECTRICAL INTELLIGENT TRANSPORTATION SYSTEM — +— X
£ u P SIGNAL POLE SIGNAL FACE SIGNAL CONTROLLER
GRAVE HEADSTONE SYMBOL MAIL DROP BOX FLAG POLE & - WITH MAST ARM WITH BACKPLATE AND CABINET (4 FT)
Qe .‘_\,:5:_'_'. CABLE TV POLE CABLE TV RISER CENTER YELLOW SOLID DOUBLE $ @
TRASH BARREL POST GRAVE SYMBOL RADIO STATION ANTENNA o - - - - = =
o _n o _ o _n o _ o _ o COMBINATION POLE-POWER, TELEPHONE TV ANTENNA CENTER YELLOW SOLID BROKEN (NO PASS) TELEMETRY ANTENNA PULL BOX MICRODETECTOR
MISCELLANEQUS TOPOGRAPHY 4 INCH WIDE — — — — — — — —
@™ @ @ 8 INCH WIDE == - - - - - - - —x g —D
MISCELLANEQUS TOPOGRAPHY TV MISCELLANEOUS TV MANHOLE LANE LINE BROKEN VIDED DETECTION FIRE PREEMPTION PEDESTRIAN
CAMERA UNIT AND TIMER SIGNAL FACE
LANE DROP
N T — e — Ve — —Ne——t———tv— v © o
i —&- TV UNDERGROUND CABLE CHANNELIZING OR EDGE LINE PEDESTRIAN PUSH PEDESTAL POLE  PULL BOX SPECIAL
CAMPSITE MARKER TRAILER ELECTRIC HOOKUP INCH WIDE « = = = = = = = = = = = m e o e e m e e e e e e BUTTON
— TV OH TV OH TV OH TV- SINCHWIDE + s s sesseasssssssansasnssnsuaanansanssnsaanannansunnnannns —1R R R R R R TR—
© —S- ——TV———OH———TV———0H———TV—— —0H — — —TV- DOTTED BROKEN TRAFFIC CONDULT
TRAILER DUMP STATION CAMPFIRE RING  TRAILER SEWER INLET TV OVERHEAD CABLE
- INTERNATIONAL SYMBOL OF ACCESS
—w— @ = S S Y S SV S S o107 LI C,L» TRAFFIC SIGNAL
TRAILER WATER HOOKUP CAMPSITE GRILL CAMPSITE TABLE TV MISCELLANEQUS CABLE @&é
RX? - RAILROAD CROSSING - BICYCLE PED
CAMPING TELEVISION ﬂ ACCESS
TRAFFIC STRIPING
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MAIN .
40'VERTICAL ' 5
= USE 6:1 OR FLATTER SIDE SLOPE | CURVE e
-~ IN THE APPROACH RADII AREA. EXISTING GROUND , - ‘ \
] EDGE OF SHOULDER —, THE SIDE SLOPES IN THE MAIN J 2 SHOULDER
-— p B Py ROADWAY AND THE APPROACH N EDGE 2% SLOPE
- _ { . e~ ROADWAY, IF STEEPER THAN 6:1, w , o —
~ SHALL BE SMOQTHLY TRANSITIONED — ; —!
VEDIAN 10: CROSS| R oo | e INTO THE 8:1 AREA Fsoe | e
OR FLATTER OVER \</ WIDTH @\\ (o\/ ‘ 20 —>f=—20
_ ‘ \* SHOULDER ~ ‘ l<— 40' VERTICAL
> ~ | CURVE
\ == —=
- . EDGE OF TRAVELED WAY -
\ EDGE OF [ [
7 el /, CUT SECTION /, FILL SECTION
== = STANDARD CROWNED SECTION
MEDIAN WIDTH LESS THAN 50 FT. ‘ \/ X\ ‘ SHOULDER
Q‘)‘ / X
6l S \25 FT. MINIMUM RADII SHALL BE USED
6:1 ON FIELD AND RESIDENTIAL DRIVES.
- \ N A \\IDTH TO BE SHOWN ON PLANS 10 MAIN
- EDGE OF TRAVELED WAY ROUNDING - ppapway
2 30' VERTICAL
SIDE DRAINS SHALL BE LOCATED BEYOND THE CLEAR ZONE,OR WHEN WITHIN EXISTING GROUND CURVE —] .
N  CROSS ] THE CLEAR ZONE, THEY SHALL BE INSTALLED WITH END SECTIONS CONFORMING TO 55 | 5 40 (\;/SSJEAL
MEDIAN | N \ v T A 6:1 SLOPE. FIFTY FT.RADII SHALL BE USED ON INTERSECTING ROADS, EXCEPT l 15 15 SHOULDER
' R - OVER ~ . FOR FIELD AND RESIDENTIAL DRIVES OR UNLESS OTHERWISE SPECIFIED ON PLANS. I B | OULD 90! —ea—30)"
l N A l RADII MAY BE VARIED TQ SUIT FIELD CONDITIONS. M o
" 50R \\/« o \\ ' \:-F:__— #_;F_o—_/'
EDGE OF SHOULDER \ }\ ) L_é?N - ooR N \ TYPICAL PLANS FOR 2% SLOPE | =
0t — "\ / "\l SIDE APPROACH ROAD | CROWN SLOPE EXTENDED
=
50R
10:1 OR FLATTER SUPERELEVATED CUT SECTION
EDGE OF TRAVELED WAY \
| MAIN
ROADWAY
MEDIAN WIDTH GREATER THAN 50 FT. 16 FT. MIN. . ’
N 2'MIN. | 5 10
TYPICAL PLANS FOR X 375‘\7;735 oy ROUNDING
EMERGENCY MEDIAN CROSS OVER ZLSPE | 2% Stope_ ] Ty S e
- . o,
LOCATION OF RADIUS POINTS MAY BE ADJUSTED FOR BEST FIT g 27 SLOPE SHOULDER
* " EDGE EXISTING GROUND
| | //"”7 1
/, CUT SECTION /> FILL SECTION = — 1k
TYPICAL SECTION FOR APPROACH (ACCESS) ROAD 30' VERTICAL
™ CURVE -
20 FT. MIN NOTE: ROAD APPROACHES WHICH REQUIRE HMA (ASPHALT) PAVEMENT SHALL BE PLACED RDUII\?DING
"7 - —" AT THE FOLLOWING DISTANCES BACK FROM THE ROADWAY EDGE OF PAVEMENT:
R 10:1 OR _
10:1 OR FLATTER FLATTER 1. RESIDENTIAL OR AGRICULTURAL FIELD ENTRANCES - PAVE 4 FEET BACK.
TS 2. THREE OR MORE RESIDENCES OR COMMERCIAL PROPERTY - PAVE 20 FEET BACK SUPERELEVATED FILL SECTION
OR TO ROW LINE, WHICHEVER IS LESS.
3. PUBLIC STREET - PAVE 50 FEET BACK OR TO ROW LINE, WHICHEVER IS LESS. VERTICAL ALIGNMENT SIDE APPROACH ROADS
TYPICAL SECTION FOR MEDIAN CROSS OVER 4. IF EXISTING ACCESS IS PAVED, THEN FEATHER NEW ASPHALT OVERLAY INTERSECTING MAIN ROADWAY
A REQUIRED PIPE OR INLET FOR MEDLAN DRAINAGE SHALL HAVE A A MINIMUM OF 2 FEET BACK OR AS DIRECTED BY THE ENGINEER.

* .
TANGENT SLOPE NOT STEEPER THAN 8% BEYOND THE VERTICAL CURVE.
TRAVERSABLE DESIGN AS SPECIFIED ON THE PLANS 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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LIMIT OF BERM

PF PF PF PF PF
" FENCE
i (PLASTIC)
— 9 FT. MIN. —— !
a
" 4 FT.
< MIN.
&
A & 1?MET~ | EXCAVATED AND __| A
CONTAINMENT AREA
on

a
[pF | RAWP rS:I —PFJ

& |
TRUCK ACCESS
PLAN VIEW
24 N,
=—MIN—~ : TEMPORARY BERM
2:1 (TYP.)
| concrete
SIGN —= yasriour |18 IN- MIN. FENCE (PLASTIC)
5 FT.
MIN.
EXISTING
GROUND | || [ AR, {MN
2
IMPERMEABLE SYNTHETIC LINER
s ramwan AS NEEDED (SEE NOTE 4)
ANCHOR TRENCH — R \ e

(SEE M-216-1, SHEET 1)

2/3 OF VOLUME AREA
SECTION _A-A

NDTES:

1.

2.

A FENCE (PLASTIC) CONFORMING TO SECTION 607 SHALL BE
INSTALLED AROUND THE CONCRETE WASHOUT AREA, EXCEPT
AT THE OPENING.

THE CONCRETE WASHDUT SIGN SHALL HAVE LETTERS
AT LEAST 3 INCHES HIGH AND CONFORM TO
SUBSECTION 630.02.

ALL MATERIALS AND LABOR TO COMPLETE THE CONCRETE WASHOUT STRUCTURE
SHALL BE INCLUDED IN THE COST OF WORK AND NOT PAID FOR SEPARATELY.

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 ()).

THE PAY ITEM NUMBER FOR CONCRETE WASHOUT STRUCTURE (EACH) IS 208-00045.

CONCRETE WASHOUT STRUCTURE

— B
g
EXISTING <
GROUND
¢

EXISTING

PAVEMENT
AGGREGATE |—
(SEE NOTE 1) ;

L » B {10 FT.

*
SHALL EXTEND FULL WIDTH
OF INGRESS AND EGRESS
OPERATION.

PLAN VIEW

EXISTING 70 FT.MIN.
GROUND 6 IN.
| [7MIN.

TR

K
.\\\ | |

EXISTING
GEDTEXTILE PAVEMENT
EROSION CONTROL (DEPTH VARIES)
(CLASS 2)

ELEVATION SECTION

EXISTING
GROUND

12 FT. MIN.
6 IN.

GEDTEXTILE ERDSION
CONTROL (CLASS 2)
(SEE NOTE 3)

SECTION B-B

NOTES:

L
2.

AGGREGATE SHALL CONFORM TO SUBSECTION 208.02 (1).

THE CONTRACTOR SHALL PROTECT CURB AND GUTTER THAT
CROSSES THE ENTRANCE FROM DAMAGE, WHILE NOT BLOCKING FLOW
OF WATER THRU 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.

THE PAY ITEM NUMBER FOR VEHICLE TRACKING PAD (EACH) IS 208-00070.

VEHICLE TRACKING PAD
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~

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

A

T

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

EROSION LOG

A

[
G

USE A STAKE EVERY 24IN

AND CONTINUE ALTERNATE
DRIENTATION THROUGHOUT
THE LENGTH OF THE EROSION LOG

AN AN AN AN

AN AN SAAN
\ AR
N AR

XL

EROSION LOG

SN
KL

>
K

PLAN VIEW

TRENCH LOG

U EAcH g7k 90°  WETLANDS OR FEATURES

EROSION LOGS PAY ITEMS
NUMBER DESCRIPTION
208-00012 | TYPE 1 (9 IN.)
208-00002 | TYPE 1 (12 INJ)
208-00013 |TYPE 1 (20 IN.)
208-00007 | TYPE 2 (8 IN.)
208-00008 | TYPE 2 (12 IN.)
208-00009 | TYPE 2 (18 IN.)
3
3
3

208-00022 | TYPE (9 IN)
208-00023 | TYPE (12 IN.)
208-00024 | TYPE (20 IN.)

——48 IN. MAX.
24 IN.

N
\
i\

>
3
v
3
v

v
> -
3

NOTE
EROSION_LOGS SHALL 1. STAKES SHALL BE INCLUDED IN
BE TIGHTLY ABUTTED !
WITH NO GAPS (TYP.) THE COST OF THE EROSION LOGS.
C C

(93
~ MIN. DISTANCE NS
Fow ‘ LS XDIAGFPPE| ) O ﬁ ,,,,,,,,,, B ’

T PLAN VIEW

TSR
AT

v
v
v
v
3

v
v
> 12
v
4
>
P 2
FLUW!
D'v
S
v
I>‘V
v
v
>

EEPS CS -
IS > > >
D LD . o .

I

TRENCH LDGS
INTO GRADE 2 IN.

’ (o R RE
/N QUIRING PROTECTION iz b b
By N\ i e s
. = ;
\\ SECTION C-C  NOTE: TOP OF STAKE SHALL NOT EXTEND PAST
A PLAN VIEW (NOT ALL LOGS SHOWN) TOP OF EROSION LOG MORE THAN 2 IN.
K
X % ¥ =, NOTE: THE TOPS DF ALL STAKES SHALL NOT TRENCH LOGS EROSION LOG CULVERT INLET PROTECTION
NN : (Tve)
FLOW
SECTION A-A
TYPICAL STAKE INSTALLATION
USE A WDOD
USE TWO WOOD STAKES STAKE EVERY
AT ALL EROSION LOG 0oE [0 STAKES 24 IN. <
ENDS OR JOINTS g FLOW ENDS OR JOINTS - Z FLOW
EROSION LOG [ 12 IN. e FLOW - I S —
USE A WDOD ~ MIN. -
STAKE EVERY SN =7 ] SECTION B-B S
24 IN. . [
Z £, | NOTE: LOCATE EROSION LOGS AT THE DUTSIDE
TIGHTLY ABUT EDGE OF THE CONCRETE APRON.
TIGHTLY ABUT END EROSION END TO FORM
70 FORM CONTINUDUS LG CONTINUDUS SECTION EROSION LOG FILTER AT DROP_INLET
SECTION
12 IN. MIN. J-HOOK JOINING DETAIL
OVERLAP
OVERLAP JOINING DETAIL
JOINING EROSION LOG APPLICATIONS EROSION LOG APPLICATIONS EROSION LOG CULVERT OUTLET PROTECTION
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9]
PP PG

ISOMETRIC VIEW

TRENCH LOG

INTO GRADE 2 IN.

(TYP.)

STAKES
APPROXIMATELY 90°
TO EACH OTHER

(TYP.)

NOTE: THE TOPS OF ALL STAKES SHALL NOT

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 TD 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.

EXTEND MORE THAN 2 INCHES ABOVE

>

RRIIRK

THE TOPS DF EROSION LOGS.

ISOMETRIC VIEW

5 FT.T0 10 FT. \/> SILT FENCE POST
EROSION LOGS PAY ITEMS N \\
e S
NUMBER DESCRIPTION
SECTION A-A 208-00012 | TYPE 1 (9 IN.) SILT FENCE - GEOTEXTILE BURIED
208-00002 | TYPE 1 (12 IN.) \//><//\ 2% 12 IN. INTO (6 IN. SIDEWALL x 6 IN. BOTTOM)
NOTES: 208-00007 | TYPE 2 (8 IN.) MIN.
I. EROSION LOGS USED AT TOE OF SLOPE SHALL BE PLACED 5 TO 10 FEET 208-00008 | TYPE 2 (12 IN.) 6 IN.x 6 IN. 6 I
BEYOND TOE OF SLOPE TO PROVIDE STORAGE CAPACITY. 208-00009 | TYPE 2 (18 IN.) TRENCH N
2. EROSION LDGS SHALL BE PLACED ON THE CONTOUR WITH ENDS FLARED 208-00022 | TYPE 3 (9 IN.) WYY LYY TRIR '
UP SLOPE. 208-00023 | TYPE 3 (12 IN.) SISV B
208-00024 | TYPE 3 (20 IN) SRR AR N,
3. SEE SHEET 2 OF 11 FOR JOINING LOGS DETAL. : MIN.
5 FT.70 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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AGGREGATE BAG SHALL BE
PLACED TIGHTLY AGAINST
CURB FACE AND SHALL
BE PLACED 5 FT. MIN. UPSTREAM
FROM THE INLET OPENING (TYP.)

THE TOPS OF AGGREGATE BAGS SHALL
ALWAYS BE 1IN BELOW THE HEIGHT OF
THE ADJACENT CURB

QLRI MANHDLE
- — 2 FT.MIN. f—

AGGREGATE BAGS SHALL
BE TIGHTLY ABUTTED
WITH NO GAPS (TYP.)

SN .
— 2 FT.MIN. f— CURB R s 7o RN TR
NN\ B IANUAN
| ///\///\-.;A-.;A-.;<>A-/\///\/,,
, ° D - ° D - ° D - D _ °
i TN [ s
V\ FLOW éo CURB INLET FACE OF CURB e FLOW $

OO J 4 FT.MIN. 5 FT. MIN. —— GUTTER — ——- 5 FT. MIN. bel
@ <

AGGREGATE BAG

\— EDGE OF ROADWAY

gk.
AGGREGATE BAG 3 FT.

PLAN VIEW

‘—EDGE OF TRAVELED WAY

* 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)
TD THE FACE OF CURB.

NUMBER OF
LEEG;RE%) AGGREGATE BAGS
e UPSTREAM OF
: INLET
0-5 |
6-10 2
L>10 3

AGGREGATE BAGS AT STORM DRAIN INLET (TYPE I)

AGGREGATE BAG APPLICATIONS

PLAN VIEW
F LOW
o By @
W. s T b - ° ‘\7/;/
. . N

NOTE: LOCATE AGGREGATE BAGS
AT THE OUTSIDE EDGE
§ OF THE CONCRETE APRON.

SECTION A-A
AGGREGATE BAGS AT DROP INLET

NOTE: THE PAY ITEM NUMBER FOR AGGREGATE BAG (LF) IS 208-00035
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AN
ORI R VANE INLET GRATE
AN AN
NI IAN NN 36 IN.X 31IN.
AR AR AR AR
ARSI o 72 10X 3t
G N N2 ROADWAY PROJECTED
CROSS SLOPE FLOWLINE
e —
A ~-— J 3 INLET A L e _ -
CURB " ' PROTECTION ' ] .
SN NN NN — N~ DEVICE .
ORRRRRRIDIR, o MANHOLE UTTER —— ' 2 FT. APRON L ) OVERFLOW
NN N7 : TRANSITION N ~
KL o he b TR X _ OPENING
o T () .
v LK : >
LI i INLET PROTECTION DEVICE/ s P,
R R KR RRRRRRRRRXK INLET GRATE B —~a—— WITH SEDIMENT AND DEBRIS = o
g CONTAINMENT AREA i :
- | - — b5 5. -0
. A ~-— ] [ > s >
12 1IN, 12 1IN,
CURB
AND STORM DRAIN PLAN VIEW OPTION A
GUTTER INLET PROTECTION STORM DRAIN INLET PROTECTION (TYPE IID)
= CURB
= INLET
PLAN VIEW
— LIFTING
3 //\E STRAPS
X VANE INLET GRATE
STORM DRAIN KK INLET PROTECTION DEVICE 83 I7N2 >§N3§<I§‘1 N
INLET PROTECTION B WITH SEDIMENT AND DEBRIS : :
VX CONTAINMENT AREA ROADWAY PROJECTED
; ‘ /\§ CROSS SLOPE FLOWLINE
- . X .
FLow CURB INLET \//<\ E R §
: : K. [FLOW — 7 T I o
\\DVERFLUW [\\;A. o _77/§\77§ ~\//>\-b._.b,_-b,_-l>._-/>\\§ - : -
FILTERED . //\\\ NN NN oo 2 FT. APRON
FLow : //\\\ TRANSITION : R INLET PROTECTION DEVICE
//\\_ . O [ //\\ SECTION B-B . N WITHOUT STORAGE CAPACITY
\//..... .D...-.D.....D...- /\/ . .
Ix'\//‘///\///\///\///\//\///\///\/’\\ m R — UR36721NIN I
STORM _DRAIN INLET PROTECTION (TYPE II) L — .
SECTION A-A
OPTION B
STORM_DRAIN INLET PROTECTION (TYPE I) CURB FILTER P———
STORM DRAIN INLET PROTECTION (TYPE III)
NOTES: GUTTER

L INLET PROTECTION DEVICE SHALL EXTEND 12 INCHES PAST EACH END NOTE: THE PAY ITEM NUMBER FOR STORM DRAIN INLET PROTECTION (TYPE III) (EACH) IS 208-00056.

OF THE INLET.

2. THE PAY ITEM NUMBERS FOR STORM DRAIN INLET PROTECTION (TYPE I)
ARE 208-00051 (LF), 208-00053 84 INCHES (EACH), 208-00057 144 INCHES (EACH),
AND 208-00058 204 INCHES (EACH).

3. FOR STORM DRAIN INLET TYPES 1 AND II, IF THERE IS A MINIMUM CLEARANCE OF 3 FEET e T oV ICE
FROM THE EDGE OF THE TRAVELED WAY TO THE FACE OF CURB, USE THE AGGREGATE
BAGS AT STORM DRAIN INLET (TYPE I) DETAIL ON SHEET 4 INSTEAD.

ISOMETRIC VIEW

OPTION B
STORM DRAIN INLET PROTECTION (TYPE II)
NOTE: THE PAY ITEM NUMBERS FOR STORM DRAIN INLET PROTECTION (TYPE II)
THE PAY ITEN NGRS STORM_DRAIN INLET PROTECTION TYPES
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EROSION LOGS

OVERFLOW
RELEASE

QNN
IR R TR,
RN

NOTE: POINTS "A" SHALL BE A MINIMUM 4 IN.HIGHER THAN POINT '"B".
ELEVATION

STAKES
APPROXIMATELY 90°
TO EACH OTHER

(TYP.)
NOTE: THE TOPS OF ALL STAKES /_\ TRENCH LDGS

\\\ /,

SHALL NOT EXTEND MORE
THAN 2 INCHES ABOVE
THE TOPS OF EROSION LOGS.

INTO GRADE 2 IN.

SECTION A-A

NOTES:
1. EROSION LOGS SHALL BE EMBEDDED 2 INCHES INTO THE SOIL.

2. EROSION LDGS SHALL BE TIGHTLY ABUTTED WITH NO GAPS.

3. V-SHAPED TEMPORARY DITCHES SHALL NOT BE USED. DITCHES
SHAL BE GRADED IN A PARABOLIC OR TRAPEZDIDAL SHAPE.

EROSION LOG INSTALLATION

TRENCH LOGS
INTO GRADE 2 IN.

POINT A

ROADWAY ELEVATION
SHALL BE HIGHER THAN
OVERFLOW

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

4 FT.

o DOWNSTREAM | UPSTREAM o

! TIN.X 1IN.X 18 INJNOMINAL PINE OR
HARDWOOD STAKES

ANCHOR TRENCH V 35/*2# AnlalLéN'
6 IN. X6 IN. (SEE SILT BERM SOIL it -
M-216-1 FOR DETAILS) N RETENTION CABLE TIES |  BACKFILL LEADING
a8 BLANKET 9N FLOW EDGE FLAP WITH
A IS | — 2 IN. OF TOPSOIL
/ == X
e/ R o PR . 6 INX 6 IN.
> 2 FT.MIN. (TYP.) X ST ANCHOR TRENCH
/] LA -/ \ I Z
s ~ N SOIL RETENTION SECURE BLANET WITH L
¢ _
% y VA BLANKET STAPLES 1 FOOT 0.C. | ‘6 IN.NAILS 60D |  SECURE BLANKET WITH
ALONG EDGE BRIGHT COMMON STAPLES 1.5 FT. 0.C.
77/ (TRIANGULAR SPACING)
POINT B }SPIKES (USE A MINIMUM OF 3 SETS 0N
o = OF SPIKES PER SECTION OF SILT BERM.) ‘
§ ~/ NDTES:
POINT A AZRDNT I. MINIMUM 4 NAILS PER SEGMENT (UPSTREAM).
7 2. MINIMUM 2 NAILS PER SEGMENT (DDWNSTREAM).
U / 3. MINIMUM 2 WOOD STAKES PER SEGMENT.
/
/4 J\ SILT BERM (2) SECTION VIEW
~

4 FT. yx

PLAN VIEW

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

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

SOIL RETENTION

FLOW BLANKET
e

SUARBAN S
//\//\\/;\{/i\//,\/\\z(/qs\K\ KKK /\///}\/

SILT BERM (1) SECTION VIEW

DRAINAGE DITCH APPLICATIONS

POINT B BERM SECTION

3 S
POINT A% ] | 77 /</>?\\\/
\\ //\\ // Vo % S S % VRS // //\\\\ /\

NN INEN ENEN N ENCN N CN N CNCNCNNE

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 INCHES MIN.
STAPLES PLACED AT 1FOOT INTERVALS ALONG EDGE.

2. FILL AND COMPACT TRENCH.
3. SECTIONS OF THE 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 OF 11.

. SOIL RETENTION BLANKET SHALL ALWAYS BE REQUIRED.

6. THE PAY ITEM NUMBER FOR SILT BERM (LF) IS 208-00004.

SILT BERM INSTALLATION

Sheet Revisions

Colorado Department of Transportation

Revised 0 comply with the Updoted
C

Comments

Denver, CO 80204
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4 FT.- 6 IN. MIN.

COMPACTED SOIL

NOTES:

1. BERMS SHALL HAVE A HEIGHT OF 18 INCHES, SIDE SLOPES OF
2:1 OR FLATTER AND A MINIMUM BASE WIDTH OF 4 FT.-6 IN.

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.

4. BERMS SHALL BE CONSTRUCTED OUT OF ACCEPTABLE MATERIAL THAT CAN BE COMPACTED
AND RECEIVE AT A MINIMUM HEAVY EQUIPMENT WHEEL ROLLED COMPACTION.

5. TEMPORARY BERMS SHALL BE CONSTRUCTED OUT OF EMBANKMENT (SUBSOIL) AND
IN NO CIRCUMSTANCE CONSTRUCTED OUT DF SALVAGED TOPSDIL.

6. THE PAY ITEM NUMBER FOR TEMPORARY BERM (LF) IS 208-00300.

TEMPORARY BERM

B NN NN 2:1 OR FLATTER
N S
2 : NN NN,
3 R R R R
NS A A AN AN ANANSANANSANANAN,
R R R R R R

f
18 IN. MIN.

—LDA

2:1 OR FLATTER

FOR BERMS TALLER THAN 2 FT.,
INSTALL TOE OF SLOPE CDNTOL MEASURES.
SEE SHEET 3 OF 11 FOR DETAILS.

NOTES:

1. TEMPORARY DIVERSION DITCHES SHALL BE CONSTRUCTED ACROSS THE SLOPE
TD INTERCEPT RUNOFF AND DIRECT IT TO A STABLE DUTLET OR SEDIMENT TRAP.

2. USE THE TEMPORARY DIVERSION DITCH IMMEDIATELY ABOVE A NEW CUT, FILL SLOPE,
DR AROUND THE PERIMETER OF A DISTURBED AREA.

3. THE GRADIENT ALONG THE FLOW PATH SHALL HAVE A POSITIVE GRADE TO ASSURE DRAINAGE,
BUT SHALL NOT BE SO STEEP AS TO RESULT IN EROSION DUE TO HIGH VELOCITY.

4. THE DIVERSION FLOWLINE SHALL ALWAYS BE LOCATED A MINIMUM 10 FEET
FROM THE QUTSIDE LIMITS OF DISTURBED AREA BOUNDARY.

6. DIVERSION BERMS SHALL BE CONSTRUCTED OUT OF EMBANKMENT (SUBSODIL) AND IN NO CIRCUMSTANCE
CONSTRUCTED OUT OF SALVAGED TOPSOIL.

5. THE PAY ITEM NUMBER FOR TEMPORARY DIVERSION (LF) IS 208-00301.

TEMPORARY DIVERSION

ENPORARY 4 FT.- 6 IN. MIN.
BERM S
AN
SIS 18 IN. MIN.
RARERRRLE
2 IN.X 2 IN. (NOMINAL) X 30 IN.
PINE OR HARDWOOD STAKES
(SEE NOTE 2)
N\
DDA
12 IN. MIN. DIAVETER PIPE /\\///\\///\\///\///\// NN D
N
/\\/\\/
DX
o ¢ 74
¥ RIPRAP QUTLET PROTECTION (SEE M-601-12 % //\\
FOR MIN. HORIZONTAL LAYQUT AND THICKNESS, /\\
AND SPECIFICATION 506 "RIPRAP" FOR REQUIREMENTS) NN
KRR
TR
OO S
)a a //\\//\
VRN
\\<\\/\\/\\ A
* NN GEOTEXTILE EROSION CONTROL (CLASS 2)

RIPRAP SIZE Dgo= 6 IN.
OR AS SHOWN ON THE P

LANS. SHALL ALWAYS BE REQUIRED

NOTES:
1. ANCHOR SIZE VARIES ACCORDING TO PIPE SIZE

2. 70 SECURE THE PIPE, DRIVE STAKES INTO GROUND, THEN TIE A 12 GUAGE WIRE
BETWEEN THEM ABOVE AND ACROSS THE PIPE'S WIDTH.

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 GRADE AROUND THE INLET TO THE PIPE SHALL BE COMPACTED.
5. THE PAY ITEM NUMBER FOR TEMPORARY SLOPE DRAINS (LF) IS 208-00060.

TEMPORARY SLOPE DRAINS

GRADING APPLICATIONS
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GEOTEXTILE

STAPLED TO
POSTS (TYP.)

GEOTEXTILE
ANCHORED —>
IN TRENCH 3

TRENCH
6 IN.X 6 IN.

POST (TYP.)

END SECTION DETAIL (PLAN VIEW)

] GEDTEXTILE- ' 8 FT.- 0 IN. MAXIMUM
12 IN. BURIED IN TRENCH
AND FIRMLY ATTACHED
24 IN T0 POST
MIN.
o BINX 6N
TRENCH
MIN. g e l_/ - - . — ATTACH SILT FENCE FABRIC
R A | TO PANEL WITH WIRE TIES_|
2 //>\//> ////\\///\\Q/\\ . OR 1L IN. UV-STABLE NYLON
o 1B IN SN BASIAN % CABLE TIES 12 IN.0.C. (TYP.
S (A 4 -
//// I /\\\///\%A;/(\\\;//\\\// i %
v R |
RANMRLRLRILLRLLLRELLLRL
NN (NN
o, SECTION A-A B R
L2V ’
A1
A
SILT FENCE
NOTES:

GEDTEXTILE FABRIC

%-‘7 T-POST SAFETY CAP

~=——"66 IN. STEEL T-POST

14-GUAGE WELDED WIRE FENCING.

MAXIMUM MESH SPACING 6 IN.

DD NOT INSTALL WIRE TIES

1. GEDTEXTILE SHALL BE ATTACHED TO WDOD POSTS WITH THREE OR
MORE STAPLES PER POST. STAPLES SHALL BE HEAVY DUTY WIRE
AND AT LEAST 1 INCH LONG.

2. WOOD POST SHALL BE 11IN.X 1 IN. NOMINAL.
3. THE PAY ITEM NUMBER FOR SILT FENCE (LF) IS 208-00020.

4. THE SILT FENCE SHALL BE PLACED ON THE CONTOUR (AT THE SAME ELEVATION 16 IN.).
THE ENDS SHALL BE FLARED UP SLOPE (MINIMUM ELEVATION GAIN OF 18 IN.).

GEOTEXTILE 36 IN.

POST "A" FABRIC "A" 24

ELEVATION VIEW

T-POST SAFETY CAP

ATTACH WIRE PANEL TO POST WITH
WIRE TIES (MINIMUM 3 PER POST)

66 IN. STEEL T-POST

14-GUAGE WELDED WIRE FENCING. MAXIMUM MESH SPACING 6 IN.

GEOTEXTILE - ATTACHED TO WIRE FABRIC WITH
WIRE TIES OR 11 IN. UV-STABLE NYLON CABLE TIES (TYP.)

FLOW

—

AL

GEOQTEXTILE

FABRIC "B"
l/_l S N POST "B" 24 IN.

SMNNNNNNYN

I\\\\\\\\
\

NOTE:

JOINING SECTION DETAIL (PLAN VIEW)

NOTES:

1. THE END OF THE SILT FENCE FABRIC SHALL BE WRAPPED

APPRDX. 6 INCHES AROUND A WOODEN POST ONE FULL TURN,
THEN SECURED ALONG THE POST WITH 6 HEAVY DUTY

WIRE STAPLES AT LEAST 1 INCH LONG.

1. THE ENDS OF THE SILT FENCE FABRIC SHALL BE JOINED TOGETHER
BY WRAPPING APPROX. 6 INCHES OF EACH END AROUND A WOODEN

POST ONE FULL TURN, THEN SECURED ALONG THE POST WITH 1.

6 HEAVY DUTY WIRE STAPLES AT LEAST 1INCH LONG.

2. POSTS SHALL BE TIGHTLY ABUTTED WITH NO 2
GAPS TO PREVENT POTENTIAL FLOW-THROUGH
OF SEDIMENT AT JOINT.

SILT FENCE APPLICATIONS

NOTES:

6 IN. X 6 IN. TRENCH

SIDE VIEW

-{/— GEDTEXTILE AND FENCE - BURIED 12IN TOTAL IN TRENCH

FOR THE FIRST 8 IN. ABOVE GRADE.
L GRADE
P AR SR
XN
S
7
-~

THE ENDS OF THE SILT FENCE FABRIC SHALL BE JDINED TOGETHER BY WRAPPING
APPROX. 6 INCHES OF EACH END AROUND A STEEL T-POST, THEN SECURED ALONG

THE POST WITH WIRE TIES (MINIMUM 3 PER POST).
. POSTS SHALL BE TIGHTLY ABUTTED WITH ND GAPS TO PREVENT POTENTIAL FLOW-THROUGH

OF SEDIMENT AT JOINT.

. SILT FENCES SHALL NOT BE USED FOR CHECK DAMS.
. THE PAY ITEM NUMBER FOR SILT FENCE (REINFORCED) (LF) IS 208-00021.

SILT FENCE (REINFORCED)

TEMPORARY
EROSION CONTROL

STANDARD PLAN NO.

M-208-1
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NOTES
%o L. THE MAXIMUM DRAINAGE AREA IS 5 ACRES.
S 2. THE MAXIMUM STRUCTURE LIFE IS 2 YEARS.
OC@ 3. THE STORAGE AREA IS 1800 CUBIC FEET PER ACRE.
— . - Q 4. THE MAXIMUM EMBANKMENT HEIGHT SHALL BE 5 FT.
LT FLOW A B ER B BOTTOM 3 8?: MEASURED ON THE DOWNSTREAM SIDE.
ANLE1 TLUV _
@ = LENGTH M,é» R 5. THE LENGTH/WIDTH RATIO MAY BE ADJUSTED TO MEET
= FLOW %o SITE CONDITIONS WHEN APPROVED BY THE ENGINEER.
o B 6. WIDTH (W) OF SEDIMENT TRAP IS APPROXIMATELY
IR = Rt A gt
. SIDE SLOPE —= 2:1 OR FLATTER 7. SEDIMENT TRAP DESIGN SHALL BE APPROVED BY
THE ENGINEER.
EEENEENEENE NN NN NEREEE O
THE LENGTH TO WIDTH RATIO IS 2:1 B < 8. THE DOWN GRADE FROM WEIR SHALL BE STABLE AND NON-ERODIABLE.
9. THE PAY ITEM NUMBER FOR SEDIMENT TRAP (LF) IS 208-00033.
PLAN VIEW VARIES
18 IN. (MIN.)
4 FT.MIN. OVERFLOW
o1 % NON-ERODIBLE CONDITIONS
S - ~<_ TO ACCOMMODATE OVERFLOW
NI\ o) ¥e) DISCHARGES. THE LENGTH IS
’\\///\\//\\ ‘ 18 IN. MIN.XGO;@@% B%E?Qo Q%EGQOQ DEPENDENT ON SITE CONDITIONS.
KRR 21 3.5 FT. NAX SIS TS 0 - T
RN R R R NN | oo, Ds0 =12 N
e Ar TRORRRRRRRRR \ R o 0 X
NNy FLAT BOTTOM | TSI | SR AR s s 2
N S N NN N NN AR N G NN N G N NN NN \\\//\\///\\///\\///\\///\<//\<//\<//\<//\\///\\///\<//\<//\\// GEOTEXTILE //\\///\\///\\///\\///\\///\\//\\\ VAN NN
B N N N N N N N N N N N N N N N N N N N N N AN N AN AN ANTANON CONTROL
VIR R RS RS X I 7 CONTROL WWMW
R R R R,
SECTION A-A
WEIR LENGTH (X) 18 IN. (MIN.)
| DRAINAGE AREA WEIR LENGTH
DENGALN WEIR INVERT - (ACRES) (FEET)
NATIVE SOIL OR \ N
COMPACTED BACKFILL —/(..\ 6/08 o0 OO(UDOOBOOO g f - -
~RR[RTARRLT ORI 2 6
GEOTEXTILE EROSION CONTROL WW\ZE// > i 1%
(CLASS D IV AN 5 12
SECTION B-B WEIR LENGTH TABLE
Computer File Information Sheet Revisions C -
olorado Department of Transportation
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STEP 1. EXCAVATE THE TRENCH.

END EROSION BALES T0 BE
EROSION BALES ~ TOE OF FILL— /7 KEVED INTO FILL SLope

e oo e o] ]

FLOW

PLAN VIEW

PIPE END SECTION

EROSION BALE CULVERT INLET PROTECTION

WOOD STAKE
(TYP)

WEDGE LOOSE CERTIFIED
WEED FREE STRAW
BETWEEN ERDSION BALES

A THINE OR WIRE

WOOD STAKE (TYP.)

TWINE OR WIRE

FLow LY FILTERED FLOW

- | )
RRO/NY rl/r 2
7 TR 72712 IN. MIN.
4 IN. MIN. /\<\/f/ /\\\/ - "
SECTION A-A

EROSION BALE TRENCHING AND STAKING

EROSION BALE APPLICATIONS

NOTES
1. STAKES SHALL BE WOOD AND SHALL BE 2 IN.X 2 IN. X 30 IN. NOMINAL.
2. EROSION BALES SHALL BE 18 IN. X 18 IN. X 36 IN.

3. EROSION BALES SHALL BE ENTRENCHED 4 IN. MINIMUM INTO THE
SOIL, THIGHTLY 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
o o o o o o o (=]
=} [u}
B o o B

\WDUD STAKES

PLAN VIEW

TRENCH LOGS
INTO GRADE 2 IN.

. (TYp.) _

7] Wi FLOW
FL\iW\\\ - '||" :-‘ ’l‘l' \/\"/

NN T HEESN AN ANN

//\//\//\ QLS 4\/\/\// \//\/A\’

RN TISININIRN

INLET |
4
SECTION B-B

NOTE: LOCATE EROSION BALES AT THE OUTSIDE
EDGE OF THE CONCRETE APRON.

EROSION LOG FILTER AT DROP INLET

Computer File Information
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GEOTEXTILE EROSION CONTROL (CLASS 2)
TO EXTEND UP 2% OF RIPRAP HEIGHT WITH

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

fL OR DITCH

GEDTEXTILE
EROSION CONTROL
(CLASS 2)

SECTION VIEW ALONG DITCH FLOWLINE

GEOTEXTILE ERDSION CONTROL (CLASS 2)
TO EXTEND UP 2% OF RIPRAP HEIGHT WITH

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

6 IN. MIN.
T DITCH f
I
BELOW FLOWLINE
(CLASS 2)
I 8FF i
SECTION A-A

NDTES:
1. RIPRAP SIZE Dgy= 6IN 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 IN. 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.

NOTE: ALL MATERIALS AND LABOR TO COMPLETE THE ROCK CHECK DAM
SHALL BE INCLUDED IN THE COST DF WORK.

ROCK CHECK DAM

LARGER ROCKS WITH LARGER VOID
SPACES SHOULD BE USED ON TOP
POINT C

* o A /

——6 IN. MIN.

24 IN. MIN.

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

TYPICAL SECTION VIEW

TEMPORARY STANDARD PLAN NO.

EROSION CONTROL M-208-1
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7-6" FLOW

3 3 -6 = APPLY SEED AND A GENERAL NOTES
SINGLE BLANKET ANY REQUIRED SOIL STAPLE 12" D.C. =
i | STAPLE
i | 70 COVERING Si”iﬁfn EVERY 35 FEET MAXIMUM.

DU H P - — COMPACTED SOIL 2. STAPLE CHECK LOCATIONS SHOULD BE AT

: . | SN WITH BLANKET . LEAST 15 FEET FROM THE BOTTOM OF SLOPE.

|
N I o 5 ] O - ANCHOR 4N
=] NN ANCHOR 6" DVERLAP
‘ ‘ //\\///\\// TRENCH TRENCH v —
| |
NN

T o ] //\<//\</ ’

| | NI COMPACTED SOIL )

| w KL STAPLE

4:_ — — —:b STAPLE 12" 0.C. CONSECUTIVE ROLL OVERLAP (B)

STEP 1
- R J— — AN HDR TREN H SIEP 2 TO BE USED WHEREVER ONE ROLL \9&
! ! J—C—@ OF BLANKET ENDS AND ANOTHER 4" QVERLAP < /
! ! TO BE USED AT THE BEGINNING AND END OF THE CHANNEL ACROSS IT'S ENTIRE WIDTH. BEGINS WITH UPSTREAM BLANKET
H— S — PLACED ON TOP OF THE BLANKET

ON THE DOWNSTREAM SIDE.

I — — —
DN

| | RO

\ \ SANINIANN

. — —  — GGG !
KKK STAPLE 12" 0.C.

i i NSRRI

I — — —

i i SIDE_SEAM OVERLAP (©

L S — ] T0 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 DOWNHILL SIDE.

T e e

16" 3 ¥ 6" EDGE

OVERLAP ,
¢ an EDGE

( OVERLAP
( ,"’ o

TYPICAL STAPLE PATTERN
FOR CHANNEL APPLICATION

SEE SUBSECTION 216.05.

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

FG" A‘ BLANKET
/ D

6'" EDGE
OVERLAP

SOIL RETENTION BLANKET
(CLASS 1) Y OF SPECIFIED SEED RATE

0.5" TO 1" TOPSOIL
OR SOIL AMENDED WITH
SOIL CONDITIONING
TURF REINFORCEMENT MAT
?\/\/\/\/\/\/\//\/\\TRM)

COMPACTED SOIL

(ol il &
NN !/ OF SPECIFIED STAPLE 12" 0.C.
f/\\//\\//\\//\\//\\//\\//\\//\\%\ SEED RATE
NN, HANNEL CHECK SLOT
SUESEEEISKKK 3+ 0PSO 0R SOIL CHANNEL CHECK SLOT (®)
//\///\///\///\///\///\{//\///\/// AMENDED LTt NG SRGLN T0 BE USED AT 30'INTERVALS IN CHANNEL FLOWLINE.
SOIL FILLED TRM APPLICATION ISy STLE 1 0. STAPLE 12" 0.6
1. PLACE 3" TOPSOIL OR SOIL AMENDED WITH SOIL CONDITIONING. R
SRR
2. APPLY SEED AND RAKE INTO SOIL. 1 RS IRIRIR
3. INSTALL TRM ‘ 3‘23:3::%1 1‘3:‘313’2331‘:33
: : R IRERRRRIRRS
4. PLACE 0.5" TO 1" TOPSOIL OR SOIL AMENDED WITH SOIL CONDITIONING. SOIL RETENTION BLANKETS/TURF REINFORCEMENT MATS (TRM) WM’:’&%‘
5. APPLY SEED AND RAKE INTO SOIL. CHANNEL APPLICATION TERMINATION OF CHANNEL
6. INSTALL SOIL RETENTION BLANKET (CLASS 1). IN ACCORDANCE WITH SECTION 216, %@
Computer File Information Sheet Revisions Colorado Department of Transportation RD
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3I
1I_6II 1I_6II Qo\/%
Ml —— — @ — —|— o 6" OVERLAP
T e e e By APPLY SEED AND STAPLE 12" 0.C.
| ! SINGLE BLANKET ANY REQUIRED SDIL OR EARTH ANCHOR
3 _l_ | | CONDITIONERS PRIOR
T o —_— - o — 1 TO COVERING SINGLE BLANKET
| = | COMPACTED SOIL ,
‘ ) * S T o
‘ ! N
e — — — — @ <\\/<\§/ ANCHOR ANCHOR
! l //\<//\\// TRENCH TRENCH
! EARTH ANCHOR (TYP) | />\</>\</ CONSECUTIVE ROLL OVERLAP (B)
‘ \ NN
L [ L o //\\///\\// % COMPACTED SDIL
| | AN STARLE STAPLE T0 BE USED WHEREVER ONE ROLL OF BLANKET ENDS
! ‘ 12" 0.0 12" 0.C. AND ANOTHER BEGINS WITH THE UPHILL BLANKET
! ‘ STEP 1 ~ STEP 2 PLACED ON TOP OF THE BLANKET ON THE DOWNHILL SIDE.
| STEP 2
° _ - - — L ANCHOR TRENCH (;)
} ! TO BE USED AT THE UPSLOPE AND DOWNSLOPE ENDS OF BLANKET ACROSS THE ENTIRE WIDTH
| | OF SLOPE UNLESS SLOPE RUNS INTD RECEIVING WATER. (SEE DOWNSLOPE END STAPLE CHECK).
. o - Y -
} w STAPLE 12" O.C.
‘ STPLE (T19) ! OR EARTH ANCHOR
3 I
| i
.‘ _ I - :. '_4u
} ! R [
| } 6" FOLD OVERLAP
_: _ Y _ ° +
|
I / .C.
6 — — — o — — — o D
| | - N o<B) o STAPLE CHECK (©
I 7'-6" 1 ol o S 4 ‘,—\ : \%
Low Y~ &
TYPICAL STAPLE OR EARTH ANCHOR < v v v v v v v v O v v 577 ™ > 57, e ® STAPLE OR
PATTERN FOR SLOPE APPLICATION o R o S EARTH ANCHOR
IF EARTH ANCHORS ARE NOT SPECIFIED ON q;‘“g /x O :
THE PLANS, ONLY STAPLES SHALL BE USED. X /E & OVERLAP Cog e N, S < :
SEE SUBSECTION 216.04 . . S ~ P O 2 i . - RLUERELZRR
\ WAZNNN U N N2 e - R R
PN NN % S 2 . £ =" 7 SRR
RO : ST o BRI
//\ \\\\\\\\\\\\ \\\\E\\\\\\ \\\\\//\ ‘_r‘,—;"‘—"‘{. "/ OVERLAP = =" T \//// R ‘&Q‘é&&&&&Q‘QQQ
N LOAD BEARING PLATE — 36" —— & o s ¥
\\/ A A 7 TERMINATION OF CHANNEL
N R > L L
X TENDON " £
§/ ~ ~ [ ///\ -\
X = < &
s PR s 2
S
LRILLLBAKK
NOANAN N
ANGHOR HEAD ARG Y STAPLE (TYP.)
(LUAD'LUCKED __36"_, 4"
POSITION)
EARTH ANCHOR SOIL RETENTION BLANKETS/TURF REINFORCEMENT MATS (TRM) ’
NOTES: 1. EARTH ANCHORS WILL BE USED INSTEAD SLOPE APPLICATION
OF STAPLES WHEN SPECIFIED IN THE PLANS. N ACCORDANGE. WITH SECTION 216
2. EARTH ANCHORS SHALL BE PAID FOR SEPERATLY ' DOWNSLOPE END STAPLE CHECK
AS SPECIFIED IN SECTION 216. TO BE USED WHEN SLOPE RUNS INTO A RECEIVING WATER
AND CANNOT BE EXTENDED 3 FEET BEYOND SLOPE.
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STATIONING SHALL BE STAMPED AT 500'INTERVALS ON EACH OUTSIDE MAINLINE SHOULDER AS SHOWN GENERAL NOTES
i —15. TYPICALICE?JUINT SPA(iIE)I\IIC " ¢—~15I [f 15 ji7 " THIS STANDARD PLAN DOES NOT APPLY TO THIN CONCRETE OVERLAYS (WHITETOPPING).
———————— [ 15'max - ) ) - MN. /)y | 2. TRANSVERSE CONSTRUCTION JOINTS SHALL BE LOCATED AT A (© JOINT.
AEPRI%%\EH © C © 00FZ! J—[ . THIS JOINT LAYOUT SHALL BE USED AS A STANDARD OF THE JOINT LAYOUT FOR THE PROJECT.IF THE CONTRACTOR
SLAB g1 T | STOUDER© P CCP © ¢ ¢ PROPOSES VARIATIONS FROM THIS STANDARD OR THE PROJECT HAS UNUSUAL OR IRREGULAR CONDITIONS NOT COVERED
i T T e T T T - HEREIN, THE CONTRACTOR SHALL PREPARE A PAVEMENT JOINT LAYOUT FOR APPROVAL BY THE ENGINEER. SLABS 13 FT.
SeF gRpee \ T T T T[T T 4~|—* T T T T Ié)l SRR R RN SIGH IN WIDTH SHALL BE CONSTRUCTED ONLY WHERE DESIGNATED ON THE PLANS.
N\ PLANS FOR > TIE BARS NUMERALS 4, ON MULTILANE DIVIDED HIGHWAYS, THE MULTILANE DIRECTIONAL PAVEMENT AND BOTH SHOULDERS SHALL BE PLACED
DETAILS OF W 36" CTRS. (? WITH (©) LONGITUDINAL SAWED CONTRACTION JOINTS.
SJLEﬁE”AND NI B SR N 0 T AT AT AR T A B 5. ON MULTILANE DIVIDED HIGHWAYS SEPARATED BY A CONCRETE BARRIER, A (D) JOINT SHALL BE CONSTRUCTED
T g rrjfr 111t T1pr T 1T T T T
BRIDGE DECK AT ONE OF THE BARRIER FACES.
12 90° 6. (© JOINTS SHALL BE CONSTRUCTED BETWEEN THE TWO OPPDSING DIRECTIONS OF TRAVEL ON A MULTILANE UNDIVIDED
18— = (? \ HIGHWAY WHEN ALL OF THE FOLLOWING APPLY:
| | 11 | | | 11 | — ] | | | [N | | | 11 | | | 111 I I I I | I I I I | I I I A. PAVEMENT IS CONTINUOUS ACROSS BOTH DIRECTIONS OF TRAVEL.
\ O stiotiper © C © C © c © | B. THERE IS NO MEDIAN BARRIER.
: — | C. THE WIDTH OF THE PAVEMENT IN ONE DIRECTION IS GREATER THAN 80 FEET.
DIRECTION OF TRAVEL 7. ON VARIABLE WIDTH SLABS, THE 2 FT.OR 4 FT.END OF SLAB WIDTH DIMENSION MAY VARY 6 INCHES.
TYPICAL JOINT LAYOUT FOR 8. (D JOINTS ARE TO BE USED WHEN A TRAFFIC LANE IS ADDED SEPARATELY,OR FOR TAPERS,OR FOR SPEED CHANGE
CONCRETE ROADWAY WITH CONCRETE SHOULDERS LANES. ALTERNATIVE LONGITUDINAL JOINT LOCATIONS AT SPEED CHANGE LANES MAY BE USED IF APPROVED.
15— 9. WHERE ©) JOINTS ARE SHOWN IN THE SHOULDER, THE DOWEL BARS WILL BE PLACED ON 12" CENTERS STARTING
\ | 6" FROM THE ROADWAY () JOINT.
AL © 4 A
© O\ SHOULDER f_éé—j_f JOINT LEGEND
== == HORIZ. TRANSLATION VERTICAL
| g I <=7 LONGITUDINAL ) VERTICAL 2 ROTATIONAL (SEE SHEET 5 FOR JOINT DETAILS)
T ¥ L (SIDE) SHIFT 1/2 ALTGNMENT
. © 13 e i HANSLATIUN I © TRANSVERSE CONTRACTION
s 1 = =7 % == '/ OR CONSTRUCTION
FROM EDGE 138 176 + HORIZ. T IS PAVEMENT THICKNESS FROM PLANS - — - :)f — - — LONGITUDINAL CONSTRUCTION
?E SBUWLéLLDSER o102 F " ROTATIONAL ALIGNMENT
toeEs S PLAN VIEW SECTION A-A SECTION A-A O O R Lo
\ ¢ . B | “SrouLocr SHOWING HORIZ. TRANSLATION, SHOWING VERTICAL SHOWING VERTICAL CONTRACTION RAMP AND SPEED CHANGE
‘ © © ‘ LONGITUDINAL (SIDE) SHIFT AND TRANSLATION TOLERANCE ROTATIONAL ALIGNMENT LANE DIMENSIONING FOR
HORIZ. ROTATIONAL ALIGNMENT JOINTS ONLY. SEE PLANS
FOR STRIPING LOCATIONS.
DOWEL BAR DETAIL DETAILS ILLUSTRATING DOWEL PLACEMENT TOLERANCES TIE BARS SEE SHEET 2 FOR RAVP
FOR @ JOINT WITH 13 FT. AND 12 FT. WIDE SLABS SEE SUBSECTION 412.13(b)2 FOR ALLOWED TOLERANCE VALUES. / DOWEL BAR DETAILS.
TIE BARS
ALTERNATIVE 36" CTRS. T
DIMENSIONS (SEE NOTE 3) 7 N ALTERNATIVE
| 241 @//—/ W@HW o4 DIMENSIONS (SEE NOTE 3)
24" R RN A
SHOULDER © \"!‘ﬁ@::::::::..ﬁ“.‘ﬁ::::::::::..:::::::::@:::::::::::.W
:””:m”H:mmT:IE:B:Af?é:””””””: @ SHOULDER
12 OR 13 (B - R T T R I T
:::::::ﬁ::::::::::??":(::T:R:S:':ﬁ::::::::: G O 13'0R 12
12 OR 13 \ X R T T R = P
URY FRACE L PRV VAR PPN TS PR PR P / }_ (] 12
SHOULDER @ R S — o
RURAL TWO-LANE © MULTI-LANE WITH SPEED CHANGE LANE AND CONCRETE SHOULDERS
RAMP AND SPEED CHANGE
3TBI..E CBTAFZQSS LANE DIMENSIONING FOR
S JOINTS ONLY. SEE PLANS
TIE BARS T FOR STRIPING LOCATIONS.
36" CTRS.  —T ] SEE SHEET 2 FOR RAMP
- DOWEL BAR DETAILS.
— T | N i
24 ] NN 24
S e PP PP oS PRI PSSO PRS2 M PSSP RPN PPN P Mo st RN P |
OPTIONAL LONGITUDINAL JOINT IN CENTER FOR SINGLE LANE SPEED CHANGE LANE
Computer File Information Sheet Revisions Colorado Department of Transportation CONCRETE STANDARD PLAN NO.
Creation Date: 07/04/12 Initials: JBK Date: Comments 4201 East Arkansas Avenue
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f

5 ‘
L& D SUoR () \ — JOINT LEGEND
I T T S B A I (SEE SHEET 5 FOR JOINT DETAILS)
omcesrrow |0 | T 120535@ " T 12 ¢ e © D TRANSVERSE CONTRACTION
THE INSIDE 9% ® INCHES FROM i ’ 0| % OR CONSTRUCTION
LINT 0 S
WE DowELs L \a =60 B e ) B B R B o LT ® -~ — - —(D)- — - — LONGITUDINAL CONSTRUCTION
—+36 2=
u— , 54 LONGITUDINAL CONSTRUCTION
A+ 1O 125 T e OR LONGITUDINAL CONTRACTION
o
c C 0 & B
Q Q SHOULDER Q * ©
RAMP "A" DOWEL BAR DETAIL RAMP "B" DOWEL BAR DETAIL FOR C JOINT
FOR C JOINT WITH A 12 FT.LANE WITH CENTER LONGITUDINAL SPLIT LANE
RAMP AND SPEED CHANGE
LANE DIMENSIONING FOR
| TIE BARS JOINTS ONLY. SEE PLANS
VARIES ‘ 36" CTRS. /" FOR STRIPING LOCATIONS.
TIE BARS 36" CTRS. — T l
A BT A Sy,
e ALTERNATIVE
s 24..9 \ TGS Saa R e @ DIMENSIONS (SEE NOTE 3)
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MULTI-LANE WITH ACCELERATION AND DECELERATION LANES AND CONCRETE SHOULDERS

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

TIE BARS 36" CTRS.

TIE BARS RAMP "B"
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OPTIONAL LONGITUDINAL JOINT IN CENTER FOR SINGLE LANE ACCELERATION AND DECELERATION LANE
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NOTES

JOINT LEGEND 1. LONGITUDINAL JOINTS SHALL BE PLACED ADJACENT TO LANE MARKINGS WHEN POSSIBLE, AND HAVE A MAXIMUM SPACING OF
(SEE SHEET 5 FOR JOINT DETAILS) 13 FT.(15 FT.IS PERMITTED WITH MONOLITHIC CURB AND GUTTER).
e —~ ™ 2. CONSTRUCT TRANSVERSE JOINTS PERPENDICULAR TO THE CENTERLINE OF PAVEMENT AND EXTEND THROUGH THE CURB OR
{A) EXPANSION CURB AND GUTTER.
N TRANSVERSE CONTRACTION 3. PLACE ', IN. MIN. EXPANSION JOINT FILLER IN TOP 6 IN.OF CURB JOINT AT INTERSECTION RETURN RADIUS POINTS.
= OR CONSTRUCTION 4. THE CONTRACTOR SHALL, UNLESS OTHERWISE SHOWN ON THE PLANS, SELECT AND USE A BOND BREAKER
LONGITUDINAL AT INLETS, MANHOLES AND SIMILAR SIZE STRUCTURES. SMALLER STRUCTURES SUCH AS VALVE AND MONUMENT BOXES
****** -0 -——— CONSTRUCTION SHALL NOT REQUIRE A BOND BREAKER.
LONGITUDINAL 5. WHERE A LONGITUDINAL JOINT PASSES LESS THAN 1 FT.FROM A CAST-IN-PAVEMENT MANHOLE OR SIMILAR SIZE
T - ~ CONTRACTION STRUCTURE, A TYPICAL 2 FT.RADIAL JOINT, AS SHOWN IN THE DETAILS, SHALL BE USED.
OPEN CENTER CLOSED CENTER LONGITUDINAL 6. TRANSVERSE JOINTS SHALL EITHER INTERSECT THE CENTER OF CIRCULAR MANHOLES AND INLETS OR BE AT LEAST
E— E— b (O CONSTRUCTION 4 FT.AWAY FROM THE EDGE OF CIRCULAR MANHOLES. SEE CURB INLET BOXOUT DETAIL ON SHEET 5.
- / 7. TRANSVERSE CONSTRUCTION JOINTS SHALL BE LOCATED AT A (C) JOINT.

w 6. THE ENGINEERS SHALL HAVE AN OPTION TO USE INDIVIDUAL DOWELS IN THE@JDINT ON SHORT RUN (2' + 6")

TO CURB RADIUS RETURNS.

I
! *
\
@ i INLET PERMISSIBLE ALTERNATIVE
: OR JOINTS WITH
1
JOINT IS NOT REQUIRED IF CURB AND | MANHOLE SMALL RADII < 16

GUTTER IS POURED MONOLITHICALLY
( WITH ADJACENT LANE.
/ —e— 214 6" TYP:
*|L ;@i Ll ;
F @ @ @ . SHOWS S— CURB INLET * i@
INLET OR L CURB AND SHOWS OR 15' MAXIMUM bt DETALL ON T /1K
MANHOLE (O )— GUTTER INTEGRAL /4_/
% \u i CP " Y CURB * | SHEET 5)—\ 3¢ “® *
—+—+——+1] e H—— Iid”””
R N e I S ] S IO IS S S |~ S B B
Q1 L8 ] Q
MAX.
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***** O o @ —r AT R R e T (Rt Rt By e ] e T B 2ty M Bty
L
L L N N NN INETE ====') [ = —— I I I B R I O
Q CD/\O L CURB INLET ] D
N BOXOUT 2' 46" TYP. S—
D) a ﬁ —
- ! . (SEE DETAIL ON
! ! 21 46" TYP, , !
/" EXPANSION L+ | * SHEET 5) \@ ) ROUNDING OF ANGLE BY INTEGRAL INLET OR h@
JOINT FILLER 4 Y FORMING OR SLIPFORM PAVING MANHOLE ¥
) CURB
/) / / PERMISSIBLE.
LOX MAY BE ALIGNED WITH
/ 4 FRONT OR BACK OF HMA PAVEMENT
HMA PAVEMENT CURB.
TYPICAL CURBED PAVEMENT JOINT LAYOUT
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JOINT LEGEND
(SEE SHEET 5 FOR JOINT DETAILS)

NOTES

. LONGITUDINAL JOINTS SHALL BE PLACED ADJACENT TO LANE MARKINGS WHEN POSSIBLE, AND HAVE A MAXIMUM SPACING

Ve o AN ™ OF 13 FT. (15 FT.IS PERMITTED WITH MONOLITHIC CURB AND GUTTER).
e 2. CONSTRUCT TRANSVERSE JOINTS PERPENDICULAR TO THE CENTERLINE OF PAVEMENT AND EXTEND THROUGH THE CURB OR
) TRANSVERSE CONTRACTION * CURB AND GUTTER.
~ OR CONSTRUCTION 3. PLACE !, IN.MIN. EXPANSION JOINT FILLER IN TOP 6 IN.OF CURB JOINT AT INTERSECTION RETURN RADIUS POINTS.
****** —()y-—-—-— tg’:g%’g;‘f& 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
. O _ I(-)%N%TAL(JZDTII'\IIJAI\II- DO NOT REQUIRE A BOND BREAKER.
5. WHERE A LONGITUDINAL JOINT WOULD PASS LESS THAN | FT.FROM A CAST-IN-PAVEMENT MANHOLE OR SIMILAR SIZE
,_._._._._.®._._._._._. Egﬁg%%%l%'q STRUCTURE, A TYPICAL 2 FT.RADIAL JOINT, AS SHOWN IN THE DETAILS, SHALL BE USED.
\ J = 6. TRANSVERSE JOINTS SHALL EITHER INTERSECT THE CENTER OF CIRCULAR MANHOLES AND INLETS OR BE AT LEAST
i 4 FT.AWAY FROM THE EDGE OF CIRCULAR MANHOLES.SEE CURB INLET BOXOUT DETAIL ON SHEET 5.
* 2 o
* s ¥
s : - SHOWS
i CURB AND
SHOULDER © O ©— * i * GUTTER 7 —©
12| R 13 . @ |
12| R 12 L] -
SHOUL DER MOESR N AN EXTRA JOINT SHALL BE PLACED HERE (TYP.), WHEN THERE
N IS MORE THAN A 12 FT.GAP BETWEEN A JOINT LOCATED AT A
AN EXTRA JOINT SHALL BE PLACED HERE (TYP.), WHEN THERE . (
IS MORE THAN A 12 FT.GAP BETWEEN A JOINT LOCATED 3¢ ©— * CURB BREAK FOINT AND THE PREVIOUS JOINT
AT A CURB BREAK POINT AND THE PREVIOUS JOINT I CURB BREAK POINT
SHOULDER CURB BREAK POINT — —_— *
—— — 71 [ — Ik — T T
T | T T e e N |
12| iR 12 E
12| R 13 O
ii -+ + H -+ -+ -+ -+ H E T T + .y
—L_] — FoF 1 al | +— 1T —
— [ S S - — | ——
SHOULDER — S [ —
/| I EXPANSION MATERIAL AT
©— SHOWS A T —© BREAK IN CURB ALIGNMENT (TYP.)
CURB AND r T L::
GUTTER : 1 T
Wi T C
L i
HMA PAVEMENT R\Y
MULTI-LANE INTERSECTION WITH SPEED CHANGE LANE AND CONCRETE SHOULDERS
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APPROACH CONCRETE
r SLAB JOINT FRDADWAY SLAB
NN A N
'-A . A A - l -A s A
S
SEE BRIDGE
PLAN FOR | J .
DESIGN 3 1 5

/4" BELOW SURFACE

SILICONE ] ]» y
st Pl b
T > .
o PREFORMED
Ao P JOINT
. M MATERIAL
e

EXPANSION JOINT

RIGID WELDED
ASSEMBLY —
IF NEEDED

DOWELED TRANSVERSE
ONSTRUCTION OR CONTRACTION JOINT

SEE DOWEL SPACING
IN TRAVEL LANES
ON THE PLANS

(TRANSVERSE WEAKENED PLANE JOINT)

LONGITUDINAL

CONSTRUCTION JOINT CONSTRUCTION JOINT

K USE ONLY IF T 28 IN.

LONGITUDINAL

. P L 36" CTRS.
s / TIE BAR
[ A
.15 Bt
R Y S VA V7
R SR
.t L l

F USE ONLY IF T < 8 IN.

O

LONGITUDINAL

CONSTRUCTION JOINT

THE TRANSVERSE JOINT IN
MONOLITHIC CURB AND GUTTER
SHALL BE SAWED TO THE SAME
DEPTH AS THE PAVEMENT.

BOTTOM OF SAW CUT

. U
> >
A -

N U 15"

I
[ 1 36 crs,
/2 —TIE BARS | o -

-

Y N

®

LONGITUDINAL
CONTRACTION JOINT

(LONGITUDINAL WEAKENED

PLANE JDINT)

} : S A KEYWAY IS ALLOWED TO
M e )7 FACILITATE USE OF BENT
ol . TIE BARS OR APPRDVED

TWO PIECE CONNECTORS

NOTE

PAVEMENT THICKNESS (T), SHALL BE AS SHOWN ON THE PLANS.

PAVEMENT THICKNESS (T) TR
7INST <8N 1IN,
8IN.<T <10 IN. 125 IN.
10 IN<T <15 1IN, 150 IN.

REINFORCING SIZE TABLE

TIE BAR SIZE 1S NO.5 WHEN
PAVEMENT IS PLACED ON UNBOUND BASES.

TIE BAR IS NO.6 WHEN PAVEMENT IS PLACED ON
LIME TREATED SOIL, ASPHALT DR CEMENT TREATED,
MILLED ASPHALT, OR RECYCLED ASPHALT BASES.

INTEGRAL CURB
A A

BOND TYPICAL

JOINT

|
I
. \® | =——(©) BOTH BOXOUT CORNERS IF

q

! BOXOUT IS 8 FT.OR LONGER.

BREAKER 24" |/ BREAKER
y  RADIAL D L\ LEss )

BOND

INLET DR MANHOLE
CAST IN PAVEMENT

INSTALL TRANSVERSE JOINT AT

8" MIN. APRON

/4" RECESS

FORM ONLY FEMALE KEYWAY CURB INLET BOXOUT A A A INLET OR
JOINT SEALANT 4:1 TAPER MANHOLE
JOINT SEALANT TO MEET APRON
o . (SEE JOINT (A) DETAIL)
'-__I_'-‘ T, N > \ BOND BREAKER ~ /4" RECESS SECTION A-A
." 3, ‘A.' s a — — — — S
3 Aﬁ"-..-b : } EEREEER : INLET OR
Hok {2 T S MANHOLE
Lebie | 4:1 TAPER
NS TO MEET
- °." %" DIA BACKER ROD STRUCTURE.
SEAL AT SECTION B-B
CONSTRUCTION JOINT SAWED JOINT -<-@ BOND BREAKER SHALL BE COMPOSED OF PLASTIC
ook SHEET, BUILDING PAPER OR OTHER APPROVED
USE T/4 WHEN T <8 IN. MATERIAL THAT PREVENTS BONDING.
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2!/, CLEAR WHEN
FILL HEIGHT IS < 2'-O"

GENERAL NOTES

1. ALL CONCRETE SHALL BE CLASS D (BOX CULVERT).

A ) . L = LENGTH OF ——~wm
2dj BARS TOP SLAB: #4 @ 10" FOR TOP MAT, SEE TABLE FOR BOTTOM MAT. dj BAR TYPICAL  STIRRUPS CONCRETE BOX CULVERT 2. ALL CONSTRUCTION JOINTS SHALL BE THOROUGHLY CLEANED BEFORE FRESH CONCRETE IS PLACED.
@ _nn . @ —an
‘ BOTTOM SLAB #4 © 10" (CONT.) FOR TOP AND BOTTOM MATS 10 *  FINISHED 3. ALL CONSTRUCTION JOINTS NOT SHOWN ON THE PLANS SHALL BE CONSTRUCTED

l 2 (TYP) gy -0 SLOPE ONLY IF APPROVED BY THE ENGINEER.

N ‘ /, T ) ‘ 4. THE CONTRACTOR SHALL MAINTAIN THE STABILITY OF THE STRUCTURE DURING CONSTRUCTION.
[fes o — Semwr By Y 3-o 5. STRUCTURE EXCAVATION AND BACKFILL SHALL BE IN ACCORDANCE WITH STANDARD PLAN M-206-1.
t Y LU Lo cem OPTIONAL CONSTRUCTION — f 10" % 6. ANY CULVERT SPAN 20 FT.OR GREATER, A FOUNDATION INVESTIGATION AND REPORT ARE REQUIRED.
5_*;:\01 (TYP.) JOINT (TYP.) -l * (ZS ($3$‘IL))_< 7. BACKFILL SHALL NOT BEGIN UNTIL TOP SLAB HAS REACHED DESIGN STRENGTH, fc.

tyogn 196 _ Ll | m\ T T e 8. SPLICE QUANTITIES FOR LONGITUDINAL AND TRANSVERSE BARS ARE NOT INCLUDED.
c1@(T6TIP-) 2 ) ym : = Tt 9. REINFORCING STEEL SHALL BE GRADE 60.
Vi wy (TYP. J X .
HETGHT o 6" v . [T Kmp e 10. THE MINIMUM LAP SPLICE LENGTH FOR EPDXY COATED REINFORCING BARS SHALL BE:
di BARS #4 @ 1'-0" (TYP.) REINFORCING BAR SIZE: 7 #5 ¥ # 8 o fo [ #u
R V2 CZ(TY"P') EACH FACE UF ALL WALLS SPLICE LENGTH: 1I_3ll 1I_7II 2I_5II 2!_10" 3!_8" 4l_8ll 5I_11II 7I_3Il
@ 6 (CUNT.) #4 BY 2'-0" @ 1'-6" WHEN
THE MINIMUM LAP SPLICE LENGTH FOR BLACK REINFORCING BARS SHALL BE:
AN APRON IS REQUIRED ON THE
L by 6 P OUTLET END (PROJECTED DUT 1'-0) BAR SIZE: #_ | #5 | #6 | #7 | #8 | 49 | #0 | #i
L l‘_>|h2 W2@ 6" . V3 SPLICE LENGTH: ll_lll 1I_4II 1I_7II ll_llll 2I_6II 3I_1II 3I_11II 4I_10II
/ / bje 6 | ﬂz (CONT.) (3 TOTAL) THE ABOVE SPLICE LENGTHS ARE FOR CLASS B SPLICES.
o / y o s 1. ALL DIMENSIONS ARE PERPENDICULAR TO THE CENTERLINE OF THE BOX.
y y .
R AR / | L \ s [tp 12. WINGWALLS SHALL BE TIED TO CONCRETE BOX CULVERT IN ACCORDANCE WITH
e 3-0" MIN. S STANDARD PLAN M-601-20.
Vs clear OR AS SPECIFIED = 13. ALL TRANSVERSE REINFORCING SHALL BE NORMAL TO THE CENTERLINE OF THE BOX.
S ON THE PLANS " T [+ 3" CLEAR “-BOTTOM SLAB THE FILL HEIGHT IS THE DISTANCE MEASURED FROM THE TOP OF THE TOP SLAB TO THE
- REINFORCING TOP OF PAVEMENT.
WIDTH 14.
(P(LCADCNET'D < #4 [0 11-0" 15. ALL EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED ¥y".
SECTION B-B SHOWN) \ 16. FOR FILL HEIGHTS LESS THAN 2 FT. A WATERPROOFING MEMBRANE SHALL BE PROVIDED FOR
@ oAy | e THE TOP OF THE TOP SLAB AND 18 INCHES DOWN FROM THE TOP OF THE EXTERIOR WALLS.
t10R t by OR b — 17. FOR FILL HEIGHTS LESS THAN 2 FT, THE d; BARS FOR THE BOTTOM MAT OF THE TOP SLAB
10R tp 1 2 1
/ |-——|8., A SHALL BE AS FOLLOWS:
4 4 : s 6 8 10 [12,14,16,18, 20
[ 14 / T -3 —- ) 1T, 10, 16,
> / j—u— SECTION A-A BAR SIZE: | #5 | #6 # #
|- ‘-'.‘ B SPACING 1-Q" 1'-Q" 0'-6" 0'-6"
5 r/ s A MIN. LAP SPLICE DESIGN DATA: 7TH EDITION, 2014, OF THE AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS
— " LENGTH (TYP.) TOP SLAB RATING DATA:
. REINFORCING RATING DATA: OND EDITION, 2011, OF THE AASHTO MANUAL FOR BRIDGE EVALUATION
—] — A 3! fy= 60,000 psi.
[\ b L (TYP) = 4,500 poi,
s AR rLt-Lt-L1 LOADING DATA |- 4900 psiy
) \‘ S —t e ot LIVE LOAD = AASHTO LRFD, HL-93 TRUCK, HL-93 TANDEM, COLORADO PERMIT TRUCK, AND NRL
A \,\ \ \ L DEAD LOAD CASE 1: VERTICAL EARTH LOAD = 120 LBS./CU.FT.
\l\\\/\/\/\/«\_ — CONSTRUCTION JEmr J BARS (SEE NOTE BELOW) HORIZONTAL EARTH LOAD = 30 LBS./CUFT.
N DEAD LOAD CASE 2: VERTICAL EARTH LOAD = 120 LBS./CU.FT.
\ (TYP.) N J BARS (SEE NOTE BELOW) HORIZONTAL EARTH LOAD = 60 LBS./CU.FT.
! THRUST IS NOT CONSIDERED IN THIS STANDARD, LE. THRUST = 0.
Z BARS | - - - — - WEARING SURFACE - 12 INCHES THICK CONCRETE PAVEMENT.
! Y DEAD LOAD - TYPE 7 BARRIER.
CULVERT € HEAD‘XNA‘G-tEBENT \ EXTREME HEADWATER TO DEPTH RATIO IS IN ACCORDANCE WITH THE CDOT DRAINAGE MANUAL.
EXTREME HEADWATER TO DEPTH RATIO WAS INCLUDED IN THE DESIGN BUT

SECTION C-C

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

—
v1+1'-o"Ir

REINFORCING PLAN

BAR EPOXY | BLACK
X X
SzE @ (FT.-IN.) | (FT.-IN.)
4 2-4 111
5 2-10 2-4
6 35 2-10
7 4-1 3-3
8 5-3 4-3
9 6-8 5-5

HEADWALL CORNER REINFORCING DETAIL

3Il GII 6Il

BOTTOM SLAB
REINFORCING
(TYP.)

STAGE 2 |
NOT TO SCALE

CONSTRUCTION JOINT DETAIL FOR STAGED CONSTRUCTION

STAGE 1

EXCLUDED FROM THE RATINGS AS PER THE AASHTO MANUAL FOR BRIDGE EVALUATION.
LIVE LOAD SURCHARGE ON EXTERIOR WALLS = 2 FT.0OF EARTH

% IF HEADWALL MOUNT GUARDRAIL IS USED (SEE STANDARD PLAN M-606-1, SHEET 20,

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

NOTE: THIS DETAIL IS FOR CONSTRUCTION JODINTS INSTALLED PERPENDICULAR TO THE € OF THE BOX ONLY.
THE CONTRACTOR CAN DESIGN AND INSTALL J BARS AT HIS 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.

M-606-1, SHEET 20.

- POST ANCHORS AND CONCRETE FOR HEADWALL MOUNT
OF GUARDRAIL WILL NOT BE MEASURED AND PAID
FOR SEPARATELY BUT SHALL BE INCLUDED IN THE WORK.

SHALL BE ACCORDING TO STANDARD PLAN M-606-1, SHEET 20.
- POST ANCHORS SHALL BE PROVIDED ACCORDING TO STANDARD PLAN

- 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 L SLAB & XJALL BAR SIZES o DIMENSIONS QUANTITIES RATING FACTORS
S TR | AT._[WiDTH| ALLOWeD |THICKNESS (INHES) [y RpiTto] bp [wi* & waler* [c2 hi | hz | vi | va | vs | CONCRETE | REBAR STL WATERPROOFING|  HL-93 HL-93 COLORADO NRL
FT | FT | FT-IN | FT-IN| FT-FT Tt | Tp W # | # [NO. [ FT-IN | FT-IN [ FT-IN | FT-IN | FT-IN CY/LF LBS/LF SY/LF INVENTORY OPERATING PERMIT VEHICLE
8-8 7-8 <2 10 0 4 4 515 4 3-5 4- 7-7 3-1 = 0.905 215 1.185 1.23 1.59 2.03 2.09
6 7 8-45 | 7-8 2108 [85] 8 0 4 515 4 5 4 | 3-10 4-4 7+ 2_. -9 0.823 99 1.67 217 2.51 2.58
8-5 7-8 8 10 15 . .5 4 5 5 4 5 4 3- 2-4 7- 3-0 = .834 90 + 3 * *
8-5 - 15 T0 20 8 .5 4 5 4 5 4 3-8 2-4 7- 3-0 -~ 0.834 90 * 3 3 *
7-9 -: 2<TI§ s % 0 4 4 2 g 6 :-E 2-4 6-8 35- - .99 51 1.407 1.10 1.43 1.65 1.63
6 T es TET0TasTas 7 T TS e 5 T T e T3 1 7 2 12 24 28 236 HEADWALL AND TOEWALL QUANTITIES
7 | 15 TO 2071 8. 9 4 4 5 [6 3-7 2-4 -6 3-1 - 216 + 3 3 *
poamEELmEU IR S e e e s
s |8 P T I ‘ s Lo oy T ST : ~ : : HEADWALL
;.1;0 £ 4 %2 1] 1155 155 3 : ] 2 Z‘ gi é-, Z ;- = 09 §§§ — 1::2 1;46 ég 1%6 BENT ANGLE 90° TO 75° 74° 10 60° 59° TO 45°
s < 5110, - 4| 55 [ 24 1709 57 [ o 2/4 8 ~ I : : : CLEAR SPAN REBAR REBAR REBAR
10 _2 _13 lgs £U ?250 lgo ? 1?)5 : ; : 2 gg ;_g %_: ;3)_2 g_ = 3%45 ng 1.:)1 299 232 236 (S) Z |STIRRUPS QUANT. Z |STIRRUPS QUANT. Z [STIRRUPS QUANT.
B B 4 6 4 6 - -5 | = | . 0 + * + *
7-11.5 - < Z 125 11 0 4 8 4 515 187 58 2-7 6-10 3-2 2 217 1.630 1.05 1.36 1.49 1.48 # # LBS/LF # # LBS/LF # # LBS/LF
6 27 8 [ 21010 9 [ 10 0 4 6 4 72 | 55 =7 | 67 | 3 11 055 246 1.25 1.62 1.88 1.84 6 4 4 22.8 4 4 22.2 6 4 34.6
7-8 -8 [10 TO 15[ 10 0 0 4 6 4 51721 4-2 -7 6-8 3- 1-1 1.091 242 + + * *
981-115 11-1 15<Tg 20 - 35 % 1 4 6 4 5 g 5 g-; -g g-llé g- 22- lgig 251 =5 102 132 14»4 1:3 8 4 4 23.0 5 4 28.8 7 4 44.0
-11. -8 . 4 9 4 5 95 - - = - . 3 . R K .
R e e I I o [s] « s el ¢ [ s Jol 47 @
¢ e 4 0 4 ] T - 1 )~ - WL
R By a1 s )1 e e 1 s . e T L e T
-~ 2. . 4 9 4 = = - = - 4 . . . . .
o IS TZ 005 16 10 [ ; [ 5 e B S 319 % 156 L5t 17¢ T71 14 6 4 34.2 7| 4 415 * * *
- - 4 6 4 1 4- = - 3-7 = 44 285 *
12-0.5] 12-0 [ 15 TO 20] 12 [12.5 2 4 6 5 [ a1 [ 4-7 2-10 | 10-10 3-4 2-6 .64 315 + * 4 + 16 6 4 351 8 5 54.0 * * *
-1.5 3-4 <2 135 12 919 4 6 [97 [ 5-5 3-0 6-11 3-7 2-1 44 43 1.852 03 1.33 1.42 1.39 18 7 4 39.5 9 5 63.3 * * *
7-7.5 3- 2 108 [9.5] 10 0 4 71 7 4 78 | 6-4 3-0 6-7 3-5 1-1! .19 339 27 1.65 1.89 1.84
6 7-9 3-8 8 10 121 9.5 [11.5 0 4 717 4 78 5-1 3-0 6-7 3-7 2-0 .256 333 .28 2.95 3.25 3.54 20 7 4 39.3 * * * * * *
-0.5 | 13-10 | 12 TO 16] 12 [12.5 1 4 717 4 8l | 5-0 3-1 -10 -7 2-0 453 339 4 * . *
-0.5 4 16 TO 20] 12 [12.5 5 717 E 81 5-2 3-2 6-10 3-8 2-6 .503 361 * * . 3 CONCRETE QUANTITY = 0.086 CY/LF
0-1.5 | 13- <2 135] 12 0 4 919 4 05| 6-6 3-0 8-11 3-7 2-1 .569 462 1.852 .00 1.29 1.37 1.35
9-8 3- 2 10 8 [9.5]10.5 0 4 71 7 4 86 | 5-1 3-0 8-7 3-6 111 337 355 21 1.57 1.77 1.73
12 | 8 [ 9-95 3-8 8 T0 12| 10 [11.5 0 4 717 4 6| 5-5 3-0 8-8 3-7 2-0 401 358 32 3.01 3.31 3.60
9-9.5 | 13-10 | 12 T0 16] 10 5 1 4 717 4 9| 50 -1 -8 3-7 2-0 .461 360 + [ * * NDTES
10-0.5 16 TO 20] 12 5 2 717 4 9 5-1 3-1 -10 3-7 2- .6 385 * 3 3 * -
E RS RN I T B s e - i 5 55 155 1. SIX INCH SPACING AT EACH END OF THE SPAN FOR A DISTANCE OF 1/4 OF THE SPAN
¢ I J. R )~ ) I~ )~ - . .. . ! .
11-9.5 - 8 TO 12] 10 [ 11.5 0 4 717 4 5-1 3-0 0-8 3-7 2-0 1.524 2.08 2.70 .97 2.16
B 53 0 20 83 O S VN O A 30 O 0 2 I 5 T . . . 1 LENGTH; 12 INCH SPACING ELSEWHERE.
2-1 4 16 TO 20[12.5 . 5 7 7 4 7 7 [97 [ 5- 3-3 10-10 1-; 2-1 1.821 462 4 * 3
I e A e T e 190 2 2074 19 143 48 L 2. QUANTITIES ARE GIVEN FOR ONE HEADWALL AND ONE TOEWALL AND ARE BASED
o ESseree oS o S .7 5 B 367 18 57 st 25 S0 ON PER LINEAR FOOT OF HEADWALL. STEEL QUANTITIES INCLUDE ALL REINFORCING.
-10. -8 8 8 8 = 3- 6 -0 - . 4 . 3.4 . .
7115 | 158 [ 10 T0 12 251 10 [ 8 1 8 [ 717 841 59 [ 35 [ 69 [ 41 | 21 507 157 265 344 37 81l QUANTITIES SHALL BE PAID FOR AS SHOWN ON THE PLANS.
S L s et e
5 - Y 8 871 59 3 5 2 | 2 - 50 * 3. SKEWED HEADWALLS ARE NOT RECOMMENDED FOR THESE SPANS. A
10-4 5-8 < 4 14 0 9 6 | 6 51 5- 3-6 -11 3-9 .848 2 2.074 1.12 1.46 1.60 1.52
98 | 158 | 2 106 [95[105 f 8 i 717 1921 7-3 | 35 | 87 | 3= 1-11 461 487 1.16 1.51 1.69 1.63 SPECIAL DESIGN IS REQUIRED.
Wl B e e e e e e e PERES SRS i
g_-ll é’ 58 (10 T012] 1 125 [ g 4 T 79[ 58 | 3 8-9 | 4-1 | -1 630 479 262 3.40 374 1.07 4. FOR HEADWALL AND TOEWALL DETAILS SEE M-601-1, SHEET 1 0OF 2.
T s === S5
- 3 8 9 = 3-6 -10 -~ - . 4 *
1284: A U S T3 2 0 S o1 2 7074 Io 11%% 19 e 5. WHEN THE FILL HEIGHTS ARE LESS THAN OR EQUAL TO 2 FT, ALL
85[ 158 [ 2106 10, L 18 2 = O O VI : 5 : : : : REINFORCING BARS IN THE HEADWALL, ALL REINFORCING BARS DESIGNATED
" 111‘_;1925 = o ; l%i?-, "§5 A g, % % § § : é fﬁ g §§§ 52§ z‘% %{g ?Zg Z% BY AN ASTERISK (* ), AND THE d; BARS IN THE TOP MAT OF THE TOP SLAB
-8 0 0 4 8 0 ! = 0- - 2-1 . 3 . . ) 2.
2-1.5 | 15-8 2 T0 14] 12 5 0 4 8 5 717 00| 5- 3-! 10-10 | 4- 2-5 .850 531 1.78 2.31 2.23 .58 SHALL BE EPOXY COATED.
2-1.5 [ 15-1 4 8| 12 .5 1 8 5 717 3] 5- 3 10-10 | 4-2 2-7 925 560 + * 4 *
S5 178 [ <7 545 10 5 ST 7 T [ 67 [ & 0 [ 43 [ 73 979 596 7756 i T T4 137 6. REINFORCING QUANTITIES INCLUDE BOTH EPOXY-COATED AND UNCDATED BARS.
6 7-10 7 2 10 6 [10.5]115 0 4 8 5 7 17 190 8-3 3- 6-8 4-0 2-3 570 522 1.02 32 1.36 1.32
7-10.5 | 17+ 6 70 8 [105] 12 0 4 8 5 8 8 -6 3- 6 4-9 2-5 597 569 1.78 .32 2.63 3.15
1%-% ;: sgg 0 1%.55 251 10 1 8 g g S _4; 3- LS %-g ’.?Zg ;g - 9.?70 1'5? °.§28 31217 7. WHEN A (RISE) R OF LESS THAN 6 FT IS REQUIRED, USE THE BAR
6 | 8 DR I8 2 106 [T0515T 10 7138 717 83 | 5 20 | 23 503 552 : 09 147 43 145 SIZES AND THE SLAB AND WALL THICKNESSES FOR THE 6 FT RISE
9-105| 17-8 | 670 8 [10.5] 12 0 2 8 5 8 8 3= 88 | 49 | 25 721 604 .77 2.29 257 3.02 (IF AVAILABLE ON THE TABLE).
52 T3 S 155 0 1 ; 2 g ? RS T o:g S o 2.296 o L 3 £
1o [ ;-5 Z106 0SS 10 S ST E: 40 z ‘fﬂ % : .'23 165G : S 137 A 8. FOR SIZE AND SPACING OF THE BOTTOM MAT BAR#S IN THE TOP SLAB SEE TABLE ON
-105] 17-8 4 88 8 [ 8 1106 5 81 49 | o : : I 2.7 M-601-1, SHEET 1 OF 2. ALL OTHER di BARS ARE #4's AT 1'-0" SPACING. THE NUMBER
12-05 [ 17-8 3 8 5 6 3~ 0-9 4-1 2-6 953 47 91 AT 4 A
i 2{% ‘: ::Z mommm, ; T : 3%1 EEECEN mcEEs £ii gﬁ =5 ,‘; o 1o = OF BARS REQUIRED IS LISTED ON THIS SHEET AND INCLUDES BOTH #4 BARS AND
- 9-8 5 (12, 4 8 - 4- -~ ! - . . . 43 .
18 9-11. 9-8 5T0 7| 11 125 0 4 9 5 8 41 7-3 4-3 -9 -10 2-4 .920 705 .60 .08 2.24 Wil THOSE FROM THE TABLE.
2-8 9-8 <2 16 6 4 10] 10 5 8 43| 7-3 4-3 1- 5-! 2-3 2.560 852 2.519 14 47 .46 32
10 [ 191 [ 196 [ 2 105 [T0.5[12.50 10 [ 5 5 8 11D | 92 | 4-3 [ 10-8 | 4-10 | 7-4 2.013 759 L0l 44 50 42 ¢ 9. LIVE LOAD IS NEGLECTED AS PER AASHTO LRFD SECTION 3.6.1.2.6. FOR THESE STRUCTURES
12-0.5 9-8 S5TO 7 1n5] 13 4 9 5 8 [112[ 7-3 4- 10— -1 2- 2.104 741 1.89 45 .60 .18 REFER TO THE CDOT RATING MANUAL
10-9.5| 21-8 < 2 16.5] 17 0 4 10] 10 5 8 45| 8-0 4-9 9-2 -2 2-10 2.73 883 2.741 19 .55 .48 .35 :
0-0 [ 21-8 2 10 3 [11.5]12.5 0 4 9 5 8 0] 8-0 4- -9 4-10 2-4 2.099 75 .00 .29 .25 A7
8102 gb L JIReiatlas 10 4 2 R R I T Tt = F 2 e = 10.  FOR ALL NEW CULVERT DESIGNS, A RATING IS REQUIRED. THE RATING SUMMARY SHEET
2% 110'-51.63 21 010 5T 13 7 g it IAE 5 2 °ZS§3 SSB — 2?3 %’fg z.’s? 38 SHOULD BE PRINTED FROM THE CDOT EXTERNAL WEBSITE AND SUBMITTED TO THE
-0 [0 < L 0 [ 49 [11= [ 57 |- - . . . . 29 BRIDGE RATING UNIT OR INCLUDED AS PART OF A LARGER DESIGN PACKAGE. FOR
-8 5 . 8-0 -8 - - - 2 . . . .23
to [T oEE AT Aty st : O O 1 5 1% 9t % ADDITIONAL INFORMATION, SEE THE CDOT RATING MANUAL.
12-35] 21-10| 6 10 3 114.5 1 4 21 8-0 4-1 10-11 [ 5-10 -7 2.532 810 .80 2.34 .40 2.73
12-5.5 | 22-1 8 T0 10] 14 [155] 125 4 5 21| 8-0 4-10 11-0 5-11 2-7 2.782 816 .12 2.75 .89 17
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¢ BOX

41 BARS TOP SLAB: #4 @ 1-0" FOR TOP MAT, dj BARS TOP SLAB: #4 @ 10" FOR TOP MAT, GENERAL NOTES

|
A SEE TABLE FOR BOTTOM MAT. . SEE TABLE FOR BOTTOM MAT. | 4. BAR TYPICAL L~ LENGTH OF 1. ALL CONCRETE SHALL BE CLASS D (BOX CULVERT).
BOTTOM SLAB #4 @ 10" (CONT.) | BOTTOM SLAB #4 @ 10" (CONT) 1 = e 2. ALL CONSTRUCTION JOINTS SHALL BE THOROUGHLY CLEANED BEFORE FRESH CONCRETE IS PLACED.
FOR TOP AND BOTTOM MATS : FOR TOP AND BOTTOM MATS STIRRUPS CONCRETE BOX CULVERT 3. ALL CONSTRUCTION JOINTS NOT SHOWN ON THE PLANS SHALL BE CONSTRUCTED
| I . @10 * ONLY IF APPROVED BY THE ENGINEER.
N ——— /‘__ — s 2" (TYP.) o 1-on 4. THE CONTRACTOR SHALL MAINTAIN THE STABILITY OF THE STRUCTURE DURING CONSTRUCTION.
¢ [ i /o] SR | l 5. STRUCTURE EXCAVATION AND BACKFILL SHALL BE IN ACCORDANCE WITH STANDARD PLAN M-206-1.
17— oprionaL consTRUCTION / Pl9| “— 25" CLEAR WHEN FILL . 3-0" — 6. FOR ANY CULVERT SPAN 20 FT.OR GREATER, A FOUNDATION INVESTIGATION
Tt JOINT (TYP) tyeb ' HEIGHT IS < 2'-0" Pl ol ~— AND REPORT ARE REQUIRED.
AR tye 6" | e by SR * 7 (CONT) 7. BACKFILL SHALL NOT BEGIN UNTIL TOP SLAB HAS REACHED DESIGN STRENGTH, fic.
¥ B I e (6 TOTAL) L 8. SPLICE QUANTITIES FOR LONGITUDINAL AND TRANSVERSE BARS ARE NOT INCLUDED.
' ¢y (TYP. \\ -
w1 ng’g.. (¥P) I w3 Laer || c1 4y BARS #4 @ 10" (TYP) L “ & 9. REINFORCING STEEL SHALL BE GRADE 60.
HEIGHT 1 : ' ¥ EACH FACE OF ALL WALLS f s 10. THE MINIMUM LAP SPLICE LENGTH FOR EPOXY COATED REINFORCING BARS SHALL BE:
R _ | _ (CONT.) L 4..L_ RETRI';D%LCA& . BAR SIZE: o [ # | #6 | F | #8 | 9 | #0 | I
I PIER _\\— SPLICE LENGTH: 1I_3II 1|_7|l 2I_5II 2I_10II 3I_8II 4I_8II 5I_11II 7I_3II
Wy v3 Wzgg. (TYP) ' 2gg..P~) v | WALL T ) THE MINIMUM LAP SPLICE LENGTH FOR BLACK REINFORCING BARS SHALL BE:
AR I w4 I cp I 07 1-6" BAR SIZE: #4 #5 #6 #7 #8 #9 #0 | #1
— e— b1t — 1'-6" 0.C. SPLICE LENGTH: iy 40 70 [=TU g g | a—on
RS e P10F ! h2 I #4 BY 2-0" @ I'-6" WHEN N H O THE ABOVE SPLICE LEN(IQTIHS ARE1 :DR CLIASS B S:DLIIICES LS LR
X / %9 —urd AN_APRON IS REQUIRED ON THE : 2 44 ~
T T / : l RET RN ES T OUTLET END (PROJECTED OUT 1'-0") d 11. ALL DIMENSIONS ARE PERPENDICULAR TD THE CENTERLINE OF THE BOX.
— < == | = . 2 (TYP) 12. WINGWALLS SHALL BE TIED TO CONCRETE BOX CULVERT IN ACCORDANCE WITH
f | s oem | ' Z (CONT.) (3 TOTAL) STANDARD PLAN M-601-20.
W S TTW; S 1 TW =— \ pa, 13. ALL TRANSVERSE REINFORCING SHALL BE NORMAL TO THE CENTERLINE OF THE BOX.
WIDTH N s S \ Y |t 14. THE FILL HEIGHT IS THE DISTANCE MEASURED FROM THE TOP OF THE TOP SLAB TO THE
31-0" MIN.
Y TOP OF PAVEMENT.
SECTION B-B g 7S SPECIFIED Il s 15. AL EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED J".
Rt UN THE PLANS b 3" CLEAR ™ BOTTOM SLAB 16. FOR FILL HEIGHTS LESS THAN 2 FT, A WATERPRODFING MEMBRANE SHALL BE PROVIDED FOR
¢y 1 2 . by OR by co (cumﬁ/' REINFORCING THE TOP OF THE TOP SLAB AND 18" DOWN ALONG THE TOPS OF THE EXTERIOR WALLS.
(PLACE As \ [~ #4 [e 1-0" A 17. FOR FILL HIEGHTS LESS THAN 2 FT,THE d; BARS FOR THE BOTTOM MAT OF THE TOP SLAB
i g SHOWN) \ N SHALL BE AS FOLLOWS:
(2 TOTAL) |- S 6,8 [10,12,16]|14,18| 20
B BAR SIZE: | #4 #5 6 | #7
+ gn SPACING 0'-6" 1'-o" -1 11-n
SECTION A-A DESIGN DATA: 7TH EDITION, 2014, OF THE AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS
MIN. LAP SPLICE RATING DATA: 2ND EDITION, 2011, OF THE AASHTO MANUAL FOR BRIDGE EVALUATION
LENGTH (TYP.) _ fy= 60,000 psi,
R 3" B T0P SLAB LOADING DATA: flo= 4,500 psi.,
et REINFORCING LIVE LOAD = AASHTO LRFD, HL-93 TRUCK, HL-93 TANDEM, COLORADO PERMIT TRUCK AND NRL
T il Ly (TYP) DEAD LOAD CASE 1: VERTICAL EARTH LOAD = 120 LBS./CU. FT.
_ T e e e | HORIZONTAL EARTH LOAD = 30 LBS./CU.FT.
DEAD LOAD CASE 2: VERTICAL EARTH LOAD = 120 LBS./CU.FT.
S HORIZONTAL EARTH LOAD = 60 LBS./CU. FT.
J BARS (SEE NOTE BELOW) WEARING SURFACE - 12 IN. THICK CONCRETE PAVEMENT.
R CONSTRUCTION JOINT )
) (TYP.) J BARS (SEE NOTE BELOW) DEAD LOAD - TYPE 7 BARRIER.
\ : \ THRUST IS NOT CONSIDERED IN THIS STANDARD, LE. THRUST = 0.
HEADWALL BENT \ EXTREME HEADWATER TO DEPTH RATIO IS IN ACCORDANCE WITH THE CDOT DRAINAGE MANUAL.
CULVERT G
ANGLE EXTREME HEADWATER TO DEPTH RATIO WAS INCLUDED IN THE CULVERT DESIGNS BUT
§ EXCLUDED FROM THE RATINGS AS PER THE AASHTO MANUAL FOR BRIDGE EVALUATION.
LIVE LDAD SURCHARGE ON EXTERIOR WALLS = 2 FT.OF EARTH
REINFORCING PLAN S IF HEADWALL MOUNT GUARDRAIL IS USED (SEE STANDARD PLAN M-606-1,
BOTTOM SLAB— 3" 6" 6" SHEET 19) AND THE NOTES BELOW:
BAR EPOXY | BLACK REINFORCING - ALL REINFORCING STEEL SHALL BE ACCORDING TO THIS BOX CULVERT PLAN.
SIZE &) X X (TYP.) - ANY SPECIAL DESIGN FOR STIRRUPS WILL NOT BE MEASURED AND PAID FOR
(FT-IN) | (FT.-IN) | SEPARATELY BUT SHALL BE INCLUDED IN THE WORK.
STAGE 2 i STAGE 1
4 2-4 -1 - HEADWALL DIMENSION AND CONCRETE QUANTITY
5 2-10 24 SHALL BE ACCORDING TO STANDARD PLAN M-606-1, SHEET 19.
3 EA. SAME SIZE AS 7 BAR 6 35 2-10 NOT TO SCALE - POST ANCHORS SHALL BE PROVIDED ACCORDING TO
© EACH END OF HEADWALL N 7 41 33 STANDARD PLAN M-606-1, SHEET 19.
3 53 43 CONSTRUCTION JOINT DETAIL FOR STAGED CONSTRUCTION - POST ANCHORS AND CONCRETE FOR HEADWALL MOUNT
9 68 55 NOTE: OF GUARDRAIL WILL NOT BE MEASURED AND PAID
ST BT I U R T oL SR AL SR e
SECTION C-C LIVE LOADS DURING STAGE 1 CONSTRUCTION. J BARS SHALL BE THE SAME SIZE AS THE TOP AND B EEXLAQSSESSMWPUE NAsRTEr? ”ﬁ% SSDAﬁ'Sﬁ?SEﬁ %9@%& - CONCRETE,
BOTTOM SLAB REINFORCING WHEN THERE ARE NO TEMPORARY LIVE LOADS TO SUPPORT.
HEADWALL CORNER REINFORCING DETAIL 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)

BOX SIZE HE%IGhT SLAB & WALL BAR SIZES DIMENSIONS QUANTITIES RATING FACTORS
ST R | AT [ WDTH| ALoep | THICKNESS UNHES) [T¥T7%5 Thy Tbo Twi & wo[wd & wa[cr* [ca [d* | 1 [ ha | vi | vz | v3 | CONCRETE | REBAR STL | WEMBRANE | HL93 HL-93 [COLORADO[  NRL
FT | FT_|FT-IN [FT-IN [ FT-FT Te [To [TWRTWi [ # [ # [ # [ # # # # [ # [ NO.[FT-IN_[FT-IN_[FT-IN_[FT-IN_[FT-IN CY/LF LBS/LF CY/LF INVENTORY | OPERATING | PERMIT | VEHICLE
BT - S8 R 8 O 0 B - 7 7 g5 (w5 [ 74 g-g S E 495 338 1944 177 5 209 7.05
75 [ 146 10 [95] 10 1 4 02| 26 - E = = 428 00 ; : 2. 2.8
6 775 Tl 10T 28 10 |05 10 |4 [ 4 4 4 4 ST S Ti02] 26 [ o4 [ 68 5 = 4 58 4.53 5.88 6.42 7551 HEADWALL AND TOEWALL QUANTITIES
78 | 146 [ 12.8 10 20 [ 10 [ 10 0 [ 4444 4 4 S 15 [102] 26 | 2-4 | 68 | 3 = 45 58 . . Y .
9-9 | 146 <2 L 10 0 5615156 4 4 5 [ 5 [126] 35 | o4 | 88 | 3 E 6 365 1.944 128 1.66 2.10 2.05
6| g [®Z5 14 [ 21010 [10 [95] 10 [5 5 [55 515 [114] 26 | 2-4 | 88 | 3- E 613 397 1.82 2.36 2.85 2.77 HEADWALL
9-7.5 [ 146 | 10 T0 12.8] 10 [ 9.5 0 |4l 4al4l4 4 5[5 [114] 26 | 24 | 88 | 3 E 613 285 4.66 6.04 6.82 5.08
91-3 :2 12.8<T2El 20 ? E 4 2 g 2 1 y g g ;u §-<5 24 80-8: g- E gég gé; — 1;8 137 130 266 BENT ANGLE 90° TO 75° 74° T0 60° 59° TO 45°
- 4 4 = L™ —0 )~ - o . A . .
1o M54 21010 [0 a5 10 55 al5 | 4[5 [ 5 [io6[ 296 | -4 [ 108 [ 39 | I 799 354 183 2.38 1.00 2.78 CLEAR SPANT - Torirrups] REBAR |5 [stirrups] REBAR |7 [stirrups| REBAR
-gg 1441_555 éosT?Dlg.g ig 1%% 0 1 g 1 g 4 4 g g 26 545 2-4 8-; g- E 1.799 312 2.22 2.88 2.79 1.96 (S) QUANT. QUANT. QUANT.
8.5 [14-10.5] 12. 5] 115 z : 126] 26 | 2-4 B 5 - 2.006 336 . . ry P
B e/ . o e
E : 1 4 8] 26 | 2-2 = = E 698 344 ; ; 5 5
gl e | e s o ] S U A D
E B-9 8 1105 [12. A 1 A % = = 2 = 9 33 : %y, ; :
s i TIe9 168 10201051125 U S T4 5 1S 1 A 5 Tusl o6 [ o SE S ) 942 335 Ky K K Y 4 4 199 5 4 24.3 7 4 36.2
9-10.5 | 18~ ) 2.5 0 56516 1 A 46] 35 | 24 [ 8- 3 B 2.025 491 2.389 } ; ) ] .
s R e e e e e e e e e T e e[ | ms i v s
E 8- 2 A z : 6 | 24 = - E 997 359 X X : .
9-11 8-9 | 15 10 16.8 [10.5[12.5 51455 4 4 5 [ 5 [130] 26 2-5 | 88 | 34 2-2 2.146 362 3.44 4.46 4.70 £.96 12 6 4 500 6 4 296 9 5 61.5
91 | 18-0 | 16,8 T0 20 [10.5[12.5 5 [ 4[5 [5 z A 5[5 130 26 [ 25 | B8 [ 354 | 22 2.146 36 * * . * 14 6 4 29.7 7 4 35.7 * * *
8-05 | 226 <2 35] 1 0[5 5[ 6 y r 5 [154] 35 | 24 | 61 | 37 | 20 2.057 117 2.833 15 29 & 49
N . 0 0 S 2 - 2 .1 o % R X o R R T 290 [8&] 8 07 ] * Ml
-2 | 226 3 5 z A 34| 26 | 2-4 S| 35 | o- 2. : . ) X
825220 101015 [ T35 - TelsTels 5 5 N 3 I 67- é-; ‘-g 472 195 357 463 462 20 18 7 4 35.0 9 5 54.9 * * *
855 | 230 4 1551 12 6151616 5 [ 5 [134] 26 0 [ 37 | o= 2.761 501 3 4.36 4.38 :
130115 226 <2 i1 N 8 5 g : 4 g [ o lue g-g g-s g- g-ﬁ 2-2 2.477 477 7.833 g gg gng Hg 20 7 4 34.4 * * * * * *
15[ 296 | 2T05 |13 |10 0o 5 5 z A 1 = - E = 2512 461 52 :
10| 8 [[10-3 [ 226 | 51010 | 13 | 14 0 [ 5[4[516 7 4 5 [ 5 [146] 26 | 24 [ 811 | 35 | 23 2.616 125 74 2.25 2,61 353 CONCRETE QUANTITY = 0.086 CY/LF
0-3 1299 [ 101015 [ 13 [ 14 T 16565 5 5 5 5 [146] 26 [ 25 [ &1L [ 35 [ 27 2711 508 3.95 510 5.26 560
10-5.5] 230 | 157020 | 14 [165] 12 |6 [ 5 | 6 | 6 5 6 55 26 | 26 | 90 | 37 | 20 2.983 588 3.46 4.48 451 4.64
122 | 22 <72 5 0 [ 5161576 ) 4 5 [158] 35 | 25 [10-1 | 3-3 | 21 273 499 2.833 24 1.60 1.79 161
122 [ 906 | 2105 [ 13 13 0o |5 5 4 4 5 [ 158] 26 4 [ 1001 [ 34 | 29 2.73 88 64 212 1.9 1.88
10 [12-3 [ 226 | 51010 |13 [ 14 0 5[ 4[5 ¢ 4 4 5 [158] 26 | 2-4 | 10-1 | 35 | -3 2.0 452 72 2.23 2.58 2.74 NOTES
1755 229 | 101015 [ 14 [155] 1 5 B | 4 5 5 515 [158] 26 | 25 [ W 37 | 29 3.090 597 2.42 314 318 2.95 AL =S
12-5.5 | 23-0 | 15 T0 20 | 14 [155] 12 6 [ 5 | 6 5 5 5 [ 5 [158] 26 | 25 | 10 | 37 | 29 3.205 567 21 2.73 264 86
3. E s 5 4 0] 35 | 25 | 70 | 54 | o i ) . ) ) )
s P e 7o e e et : T T e o 7o T T T 20 3278 17 S B L L8 | g | SIX INCH SPACING AT EACH END OF THE SPAN FOR A DISTANCE OF 1/4 OF THE SPAN
B-55 | 266 | 51010 [ 14 [155] 10 [ 6 [ 51616 7 : S 15 [150] 26 | 2-4 | 70 | 36 | 25 2.968 488 2.10 2.72 315 3.89 LENGTH; 12 INCH SPACING ELSEWHERE.
865 | 26-9 | 101015 [ 15 (1661 11 [ 6 [ 6 7 6 5 5 515 [150] 33 | 25 | 71 | 37 | 2-9 3129 610 1.86 242 .36 2.53
10-4 | 26 <7 1451135 10 [ 5[ 6 [ 5[6 73 1 5 15 [162] 35 | 25 [ 90 | 55 | 2-3 3031 528 3278 116 151 6 159
12| s g-gg 26- 52TT|§|150 g gg 8 5 g g E 1 ﬁ g g g% %-e ‘-: g-g 2-; ‘-g g.l;; g i% 125281 43 %glg 2. QUANTITIES ARE GIVEN FOR ONE HEADWALL AND ONE TOEWALL AND ARE BASED
15126~ : E =5 ot [ 97 57 19 : : : ON PER LINEAR FOOT OF HEADWALL. STEEL QUANTITIES INCLUDE ALL REINFORCING.
0-75] 269 | 101015 [ 16 [1655] 11 |6 [ 6 | 7 5 5 5 15 [162] 33 S 1 972 [ 37 [ 29 3.416 644 2.83 3.67 354 3.80
75 | 26 () 5 14 0 5 1516 4 4 STI74] 5% =3 0 [ 35 | 23 3.298 556 3278 23 60 e 1.69 QUANTITIES SHALL BE PAID FOR AS SHOWN ON THE PLANS.
e N N S
19-75 ] 26-0 | 101015 [ 16 [165] 11 [ 6 [ 6 [ 76 5 5 55 (/4] 53 | 25 [ 12 [ 37 [ 79 3619 678 2.33 5.02 2.92 208 | * 3. SKEWED HEADWALLS ARE NOT RECOMMENDED FOR THESE SPANS. A
855 | 306 <2 |55 14 0 16171617 5 5 6 | 6 [166] 44 | 29 | 71 [ 39 | 27 3333 766 3722 15 49 154 53 SPECIAL DESICGN IS REQUIRED.
B e ety e == (ESiSSes
88 | 3506 | 101012 [ 16 | 16 O 171617171 5 516 [ 6 [166] 38 | 20 [ 72 [ 311 [ 20 3568 773 727 35 2.50 Bt 4. FOR HEADWALL AND TOEWALL DETAILS SEE M-601-2, SHEET 10F 2.
S I R . S SSESs ==
14| 8 - - 4 2 - =2 9'_1 = - 2 - =0 - 20 5. WHEN THE FILL HEIGHTS ARE LESS THAN OR EQUAL TO 2 FT, ALL
e T3 T O T s 10 T7 T8 17 7 5 T 5 e e 36 o8 97 0 o0 3o o8 35 X 5. REINFORCING BARS IN THE HEADWALL, ALL REINFORCING BARS DESIGNATED
2S5 s0e T <2 TesTiul 10 [el7Tel7 T o B 3103 B35 3722 1 30 45 8 BY AN ASTERISK (* ), AND THE d1 BARS IN THE TOP MAT OF THE TOP SLAB
0 5557306 5107 55151 10 6517171 5 5T 6 6 [0 38 [ 28 1T [ 30 [ 28 3757 785 49 93 2. 78 SHALL BE EPOXY COATED.
19-85 [ 306 | 77012 [ 16 [165] 10 s {717 5 5 6 | 6 [190] 3-8 | 2-8 [ 12 | 4-0 | 2-10 3.085 820 47 9 1 02
B65 ]340 [ <2 (B l@s] 1 [6]7 167 5 5 (616 2] 44 [ 29 [ 71 [ 50 28] 388 525 it 2 46| 14 Y] 6. REINFORCING QUANTITIES INCLUDE BOTH EPOXY-COATED AND UNCOATED BARS.
6 |85 346 [ 7105 [14[1 0 17 517 5 5 6 [ 6 [187] 2-10 | 28 | 7-0 | 30 | 2-8 3644 799 .00 29 0 02
86 | 34% | 5707 [ 14 1 0 17 YR 5 5 6 1 6 [182] 210 | 2-8 | 70 | 311 | 2-9 3.750 800 66 16 94 .21
l%-77.55 349 | 7 T|3210 }gg 116 % g <7> 8 g g g g g 82 i-g ‘-3 971 3= cl) 29 slagg ggi i .?g 2.2 .ig .gg 7. WHEN A (RISE) R OF LESS THAN 6 FT IS REQUIRED, USE THE BAR
151 39 4 < St § 941 A4 1 25 1 92 L 30 4 98 L : : 5 : : SIZES AND THE SLAB AND WALL THICKNESSES FOR THE 6 FT RISE
06 [ 346 [ 27105 [ 15 [15 0 lsl[6716 5 5 6 1 6 [194] 210 | 28 | 91 | 310 | 28 3.935 880 02 37 XY, 36
6| B 07 346 [ 5107 [15 16| 10 [B8 1676 5 5 16 [ 6 [194] 290 | 28 [ 91 [ 311 | 20 1042 88 7 773 223 713 (IF AVAILABLE ON THE TABLE).
06 [ 349 [ 71010 [155(065] 11 [ 7 [ 6616 5 5 6 | 6 [194] 3-8 | 29 [ 91 [ 40 | 2 4.047 89 60 07 1.8/ 2.00
0 B T 7S e e T T e T e R L g 194 ) St 1 14 421 4o 8. FOR SIZE AND SPACING OF THE BOTTOM MAT BARS IN THE TOP SLAB SEE TABLE ON
12-7.5 | 34-6 510 7 [155] 16 10 8 | 6| 7|6 5 5 6 | 6 [206] 2-10 [ 2-8 | I-T [ 3-1 4.280 918 T4 2.26 2.23 2.12 M-601-2, SHEET 1 OF 2. ALL OTHER d; BARS ARE #4's AT 1'-0" SPACING. THE NUMBER
8-8 [ 38-9 <2 17 [ 15 7181718 5 6 [ 6 [198] 4-4 [ 2-10 [ 7- 3-10 4.438 094 4.639 14 47 .27 .52 OF BARS REQUIRED IS LISTED ON THIS SHEET AND INCLUDES BOTH #4 BARS AND
6 [865 389 | 2105 |15 155 8888 5 5 6 [ 6 [198] 38 [ 2-0 [ 711 [ 311 4.959 53 32 7 73 65 THOSE FROM THE TABLE
875 380 [ 5707 [155] 16 8 [ B8 88 5 6 [ 6 [198] 38 | 2-0 [ 711 [ 311 4.3/8 53 2.23 89 257 58 :
Y 2 e S L EhES:
71358 : B [ 29 9T 5 : ~ ~ : : 9. LIVE LOAD IS NEGLECTED AS PER AASHTO LRFD SECTION 3.6.1.2.6. FOR THESE
07 [ 389 [ 5107 [15[16 8 [0[89 5 5 6 [ 6 [200] 38 | 259 [ 91 [ 31 1522 302 2.20 2.85 2.45 2.46 ¢
2-9 | 389 () 175155 71817 5 5 6 [ 6 [222] 4-4 | 29 [ 113 [ 310 1.965 1168 1639 16 51 24 29 STRUCTURES REFER TO THE CDOT RATING MANUAL.
O e st T T 0 0 0 7 = T I 15 101 OB 7 Y
12-7 | 38- il -~ - - - 4.7 A 2. .
a0 430 — =TT > T 5% 5 5 T4 50 SRR =15 = = NG = =5 = 10.  FOR ALL NEW CULVERT DESIGNS, A RATING IS REQUIRED. THE RATING SUMMARY SHEET
ST a0 T 7S T e T To 1o s 9 ¢ I B I T A B S I I = & RS 250 X s 5 5 SHOULD BE PRINTED FROM THE CDOT EXTERNAL WEBSITE AND SUBMITTED TO THE
| 8 l1(?-7105 j§3 2<T 025 1%85 g % : g g g g g ; ; %gg i-g g-g g—f j’j g.ggé ng 5111 11.:3 .37 lle %g BRIDGE RATING UNIT DR INCLUDED AS PART OF A LARGER DESIGN PACKAGE.FOR
=/ . 0 = = = -~ A £ Re) B . .
o 23051 %50 ) 5 1165 5 R 3 3 717 [238] 50 3T 4 5690 5iE R 1165 5 2 8 ADDITIONAL INFORMATION, SEE THE CDOT RATING MANUAL.
12-75| 430 | 27105 [155] 16 2 | 8[9]8]39 5 5 7 [ 7 [238] 54 | 33 | 1 | 44 | 31 5.292 585 152 97 43 64
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d { BARS TOP SLAB: #4 @ 1'-0" FOR TOP MAT,

A SEE TABLE FOR BOTTOM MAT.

—

BOTTON SLAB §4 @ 10" (CONT) | § Box 2o CLERR N St 2
- - ‘ HEIGHT IS - L 2'-0" . ”
R FOR TP D B0 TOM MATS ‘ | STIRRUPS EUNCLREENTGET%&F CULVERT 5
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M ] [ 4
L;jlﬁ_b > '.‘ 10 ! 1 Lo ‘/ ! > _.b:_,n Tt oy 1'-0"
f— e 3 =) B [ _
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2 2 f /
WIDTH { \ . (CONT.) (3 TOTAL) 13
SECTION B-B e
¢ 48 SPECIFIED . > b o
LR t . by OR by ON THE PLANS b 1 <— 3" CLEAR S BoTTOM SLAB °
“1 / S ! / ) oI~ REINFORCING 1
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* 1 - \ ! 5 \ / L * ]
C | | | i R T gt
— | ¢ N SECTION A-A
- 1T C Lo } \ \& [_ R MIN. LAP SPLICE
/ . L \ oot
, \ S ? : \ / 3& == LENGTH (TYP.) 0P SLB
S | ' I REINFORCING
‘ | / e (TYP)
‘ .
\\ CONSTRUCTION JOINT J BARS (SEE NOTE BELOW)
\ (TYP) J
\ J BARS (SEE NOTE BELOW)
CUIVERT ¢ HEAD‘/Q/NA(L;tEBENT
(o) (®)/(®)/e o o
N *

SECTION

REINFORCING PLAN

BAR EPDXY | BLACK
SIZE () X X
# (FT.-IN) | (FT.-IND
4 2-4 111
3 EA SAME SIZE AS 7 BAR 5 2-10 2-4
@ EACH END OF HEADWALL 6 35 2-10
e 7 4-1 33
V1+1I_OII[’, 8 5_3 4_3
9 6-8 5-5
c-C

HEADWALL CORNER REINFORCING DETAIL

(TYP.)
STAGE 2

BOTTOM SLA\> 36" 6"

REINFORCING

STAGE 1

NOT TO SCALE
CONSTRUCTION JOINT DETAIL FOR STAGED CONSTRUCTION

NOTE: THIS DETAIL IS FOR CONSTRUCTION JOINTS INSTALLED PERPENDICULAR TO THE

OF THE BOX

ONLY. THE CONTRACTOR CAN DESIGN AND INSTALL J BARS AT HIS EXPENSE TO SUPPORT
TEMPORARY LIVE LDADS DURING STAGE 1 CONSTRUCTION. J BARS SHALL BE THE SAME SIZE

AS THE TOP AND BOTTOM SLAB REINFORCING WHEN THERE ARE NO TEMPORARY LIVE LDADS

T0 SUPPORT.

18.

GENERAL NOTES

. ALL CONCRETE SHALL BE CLASS D (BOX CULVERT).
. ALL CONSTRUCTION JOINTS SHALL BE THORDUGHLY CLEANED BEFORE FRESH CONCRETE IS PLACED.
. ALL CONSTRUCTION JOINTS NOT SHOWN ON THE PLANS SHALL BE CONSTRUCTED

ONLY IF APPROVED BY THE ENGINEER.

. 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.
. FOR ANY CULVERT SPAN 20 FT.OR GREATER, A FOUNDATION INVESTIGATION

AND REPORT ARE REQUIRED.

. BACKFILL SHALL NOT BEGIN UNTIL TOP SLAB HAS REACHED DESIGN STRENGTH, f'c.

8. SPLICE QUANTITIES FOR LONGITUDINAL AND TRANSVERSE BARS ARE NOT INCLUDED.
. REINFORCING STEEL SHALL BE GRADE 60.

. THE MINIMUM LAP SPLICE LENGTH FOR EPOXY COATED REINFORCING BARS SHALL BE:
BAR SIZE: #4 #5 #6 #7 #8 #9 #0 1
SPLICE LENGTH: =30 [ =77 | 2-5v [ 2100 | 3-80 | 4-8n | 51| 7-3v

THE MINIMUM LAP SPLICE LENGTH FOR BLACK REINFORCING BARS SHALL BE:
BAR SIZE: [ [5 #6 #7 #8 #o #0 1
SPLICE LENGTH: ll_lll 1I_4II 1I_7II ll_llll 2!_6" 3!_1" 3!_11" 4!_10"

THE ABOVE SPLICE LENGTHS ARE FOR CLASS B SPLICES.

. 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 ¥ IN.
. FOR FILL HIEGHTS LESS THAN 2 FT, A WATERPROOFING MEMBRANE SHALL BE PROVIDED FOR

THE TOP OF THE TOP SLAB AND 18" DOWN ALONG THE TOPS OF THE EXTERIOR WALLS.
FOR FILL HIEGHTS LESS THAN 2 FT.THE d{ BARS FOR THE BOTTOM MAT OF THE TOP SLAB
SHALL BE AS FOLLOWS:

S [8,9,10[14,16,18
BARSIZE: | #5 | #6 | #7
SPACING | 1-0" | 1-0" | 10"

DESIGN DATA: 7TH EDITION, 2014, OF THE AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS
RATING DATA: 2ND EDITION, 2011, OF THE AASHTO MANUAL FOR BRIDGE EVALUATION

fy= 60,000 psi.,

LOADING DATA: fie= 4,500 psi.,

LIVE LOAD = AASHTO LRFD, HL-93 TRUCK, HL-93 TANDEM, COLORADO PERMIT TRUCK AND NRL

DEAD LOAD CASE 1: VERTICAL EARTH LOAD = 120 LBS./CU.FT.
HORIZONTAL EARTH LOAD = 30 LBS./CU.FT.
DEAD LOAD CASE 2: VERTICAL EARTH LOAD = 120 LBS./CU. FT,
HORIZONTAL EARTH LOAD = 60 LBS./CU.FT.
WEARING SURFACE - 12 IN. THICK CONCRETE PAVEMENT.
DEAD LOAD - TYPE 7 BARRIER.
THRUST IS NOT CONSIDERED IN THIS STANDARD, L.E. THRUST = 0.
EXTREME HEADWATER TO DEPTH RATIO IS IN ACCORDANCE WITH THE CDOT DRAINAGE MANUAL.

EXTREME HEADWATER TO DEPTH RATIO WAS INCLUDED IN THE CULVERT DESIGNS BUT
EXCLUDED FROM THE RATINGS AS PER THE AASHTO MANUAL FOR BRIDGE EVALUATION.

LIVE LOAD SURCHARGE ON EXTERIOR WALLS = 2 FT.OF EARTH

IF HEADWALL MOUNT GUARDRAIL IS USED (SEE STANDARD PLAN M-606-1,
SHEET 19 AND NOTES 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 TOD 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 DR AASHTO M 169 STEEL.

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 FILL BAR SIZES DIMENSIONS QUANTITIES RATING FACTORS
S [ R [ AT [wWiTH| A'bwWed kst ks 12 o0 oy W & wolwd & wal e Tez 1% [ T ha [ vi [ vz [ v5 | CONCRETE [ REBAR STL [WATERPRODFING|  HL.03 HL-93 COLORADD NRL
FT [ FT [FT-IN [FT-IN | FTFT | Tt [To [TW&TW| # | # | # | # £ [ # [NO.[FT-IN_[FT-IN_[FT-IN [FT-IN_|[FT-IN CY/LF LBS/LF SY/LF INVENTORY |  OPERATING PERMIT VEHICLE
7105 | 27-4 <7 15[ 10 516 [ 516 4 7 5 11681 3- 7 |6 T 0 639 531 3370 21 57 82 169
7-95 [ 274 | 2108 105 0 [ 45415 4 ‘ 5168 26 | 24 | 68 [ 32 [ 20 555 429 147 90 07 1.83
0 [ 274 ] 81017 3 T 15 45 4 2 51168 2- 4 69 | 34 [ 22 765 432 338 4.39 4.80 522
6 [80 [ 074 [ 12771016 3 51444 5 5 5168 26 | 24 | 69 | 34 | 2-2 2.765 462 6.0 8.81 35 8.63
80 [ 27-4 | 1670 20 3 5T4 154 5 5 1168 24 | 24 [ 69 [ 355 [ 22 2.765 482 169 2.19 20 227
B-35 [ 274 [20 T0 759 125 515 : 5 5168 26 | 2-4 | b6l [ 2-4 | 2-5 061 523 5.80 8.82 50 5.95
g Eii s et EE ] Sus SRR B e S e e
995 [97-4 | 27108 [105] 11 0 | 4[5 |4 4 4 175 26 | 2-4 8 | 3- -0 2.80 461 - 146 89 00 1.82 HEADWALL AND TOEWALL QUANTITIES
00 [ 274 | 81017 [ 1i [ 13 1154 7 7 184 256 | 24 | 89 | 54 | 2= M 164 345 447 4,89 512
8 [100 [ 274 [ 1277016 [ [15] 10 [ 5 [ 4 |4 7 7 184 2- 4|89 | 24 | o- 301 460 253 327 347 373
ool b o L s s D L g e oo
E X 5 15 ; 5 41 33 | 04 | & 5 2= ; 5 : .
10-45] 710 | 26 T0 30 [13.5[ 151 115 1551515 5 5 5 [184] 3-3 - 8- 36 | 2-4 3.584 578 . . . . BENT ANGLE 90° TO 75° 74° T0 60° 59° TO 45°
8- 33-4 < 1410 0 5 5 5 [192] 3~ -4 - 3- -1 320 796 4.037 1.20 1.55 44 37 CLEAR SPAN REBAR REBAR REBAR
79 [ 334 [ 2108 [1i10 7 71 5 5 1192] 26 [ 24 [ 69 | 24 | I 2.90 774 156 202 81 73
e snima s e B IEEECRRISR=RETEES B I e B i B L 17
2.5 [ 35- : = 4 610 | 3= -~ ) ; - 3. 84
B O A R o i |t -t . L T
9115 934 |2 106 [IL5 7 71 5 5 1208|756 | 24 | & -4 [ 20 3.405 81 . 85 1 24 39 8 4 4 19.2 5 4 23.5 7 4 34.4
g |10l 334 [ 67108 [15]13. 0 715171 5 S 1208] 26 | 2-4 [ 89 | 33 | 2-0 3560 760 31 404 399 4560 -
10 0-1 | 33-4 | 871012 [IL5[13. 0 7 7 5 5 [208] 26 | 2-# | 89 | 35 | 2-2 3.560 763 2.85 3.69 3.76 4.07 10 5 4 23.9 6 4 28.7 9 4 54.0
O 3 a0 o e Io 7 1T A N M N R L oo = %5 T 753 6 12 5 1 28.7 6| 4 28.2 9| 5" 59.2
S R R R R A s S £ ' ‘ '
051 336 . ; VE R -9 | 32 | o- 3.623 ; ; 5 ;
o PR A r EEEETERSRCEROE L EE T O N 2 - N T £ T S
-3 [ 33 5[14. 426 | 2= = = X X ; ) )
aEiEm LG RLLUE REIMAEIRAS i BB CABCRRIRES) e e I LI | A B e e
= =0 4] 2- = -0 [ 24 [ 2 . . . 24
e e e T T T
=11, -4 . 0 < 2~ -~ . -~ .3 . 4 .
o [T e st b e I e " e R
)~ 30-4 4 3-3 -4 ~( = - .. R . X
-8 [ 305 | 101012 [16 [ 16 10. 5 5 T e o o o s 73 Y 20 % 2% CONCRETE QUANTITY = 0.086 CY/LF
-8 [ 3508 | 127016 |16 [ 16| 1i 5 S 5126 33 | 25 [ 72 | 37 | 25 4733 7 4 322 3.40 3.59
Sl (398 [ 16T018 (17 18| 1I 5 5 5216 [ 35 [ 24 | 7-5 [ 59 [ 2-7 510 7 0 271 2.7 2.86
10-1.5 | 39 y 5 105] 10.5 7 5 6 16 [252] 30 | 28 [ 90 | 35 | 1 .14 984 707 07 39 L1 20
12 9115 30-4 | 2104 (125 1l [ 10 7 71 5 5 1252] 26 | 2-4 [ 810 | 32 | 2-0 384 923 31 70 1,44 52 NOTES
8 [10-25] 394 | 4 T08 [15.5[ 13| 10 515 5 5232 26 | 24 [ &1L [ 24 | 22 4.205 595 15 5 1.34 X —_—
e e 2R R . S IR B
21-135 ; 2 l65 g 165 ; 7 616 %“ ;-' _E : D1-110 g- -8 zggg 183‘? 7722 31 44 g {.’24 LI SIX INCH SPACING AT EACH END OF THE SPAN FOR A DISTANCE OF 1/4 OF THE SPAN
11, " - 4 L I~ )~ .l 4 .
O 7275 S 8 O O - 5248 2 E NN NN e 1.694 739 50 S 717 2.61 LENGTH; 12 INCH SPACING ELSEWHERE.
BHIL E aETRRn REERR G A e e
s R T T T T e : : : ~ 2. QUANTITIES ARE GIVEN FOR ONE HEADWALL AND ONE TOEWALL AND ARE BASED
. E.% ‘§-4 AT ) ‘85 s % S 17 % 7 :f 2 z 75 %{? - '_;%0 2;87 ;92 ég% ON PER LINEAR FOOT OF HEADWALL. STEEL QUANTITIES INCLUDE ALL REINFORCING.
85 | 458 | BT012 [ 1415 117 7 6 16 [240] 2 = -0 [ 310 | 2-4 1.902 247 351 454 393 417 QUANTITIES SHALL BE PAID FOR AS SHOWN ON THE PLANS.
GOSN (i e A . 5 e e L 18} 15| %3 SKEWED HEADWALLS ARE NOT RECOMMENDED FOR THESE SPANS. A
| g [I0-L |45 5 24 | 8- o E 43 ; ; 65 .
07 [ 454 [ 4708 [B3T131 10 7 7 256] 27 = BT 4626 238 2 73 2.76 2.8
0-5_| 46 81012 [14 15 2 7 7 6 | 6 [256] 2-1 2-f 9- 2-: 2-4 5.302 285 35 4.56 3.95 4.19 SPECIAL DESIGN IS REQUIRED.
12-2.5] 45 <7 5[ 12 105 [7 7 721 39 | 274 [ 112 | 37 | 2° 5.299 1328 5.389 07 39 18 1.20
o IZL 454 7704 T3 [ 10 [7 7 512720 96 | 2- ERER e 4733 127 a1 83 61 162
2-2 = 4108 [13]13 0 [ 7 7 272] 2+ -4 [ 10-11 | 3 5 4.872 1280 .95 53 62 2.81 4. FOR HEADWALL AND TOEWALL DETAILS SEE M-601-3, SHEET 10OF 2.
10-5.5] 46 BT012 |14 (155 12 7 7 2 2= 0 |11 oI 5670 156 77 4.8 4.56 99
] -125 :Qj atE) “fgf’ }7255 “35 % % g 3 ; g-qa_ §:;0 M EEE 227:3({) gé?a — §§ ie% .;% é% 5. WHEN THE FILL HEIGHTS ARE LESS THAN OR EQUAL TO 2 FT, ALL
. 4 41 2] £ = 9 4= . . . REINFORCING BARS IN THE HEADWALL, ALL REINFORCING BARS DESIGNATED
= = 8 135/ 14 7 5 264 2-10 [ 2-8 | 611 | 39 | 2- 361 2 ¥ X J
8;5 %—& 31010 (SIS % : %éf et %7 §§§§ 1 — ;025 °,§§ zzé ?232? BY AN ASTERISK (* ), AND THE d1 BARS IN THE TOP MAT OF THE TOP SLAB
0-3 [ 514 | 2 i3 7 7 5 6 280] 2-10 [ 2-8 | 90 | 3= 5 5.265 1406 : 31 70 38 1.44 SHALL BE EPOXY COATED.
dRiE a5 SR SRS Seees SR SniSEt Seisteel S SEISSIEST
1065 58 T 8101 5155 1 7 7 5 280 3 5o o1 T 311 [ 24 5950 519 -39 o5 13 ol 6. REINFORCING QUANTITIES INCLUDE BOTH EPOXY-COATED AND UNCOATED BARS.
TR I S I T8 A A - B BEE BB R BE o 357 — 5 % R0 15
195 | b1-4 z 5 96 2- = B - = X : ; ) .
10 T3 514 10 I3 7 7 AN = = 5= 5= ‘5"512 159 1 200 = 168 7. WHEN A (RISE) R OF LESS THAN 6 FT IS REQUIRED, USE THE BAR
%-7 51-;) g c|cll 4 g ? ; ; 5 %_ss -10 | 2-8 B 33—110 %-A sﬁ.gﬁ Agg g 2.91 gg %56{ SIZES AND THE SLAB AND WALL THICKNESSES FOR THE 6 FT RISE
- = 10 ) o) 90 ) - - | —J 4 R . .
6.5 | 576 [ 17 [135[ 105 |7 7 5 788] 50 | 31 | 70 | 24 [ 21 5.100 589 5.722 07 39 09 16 (IF AVAILABLE ON THE TABLE).
R g V31 10 SV : RPN £ 0 £ 567 5 5 5 % A
50 T 78 108 1T i 7 7 5 I e 7 0T X 20 X X 35 X 8 FOR SIZE AND SPACING OF THE BOTTOM MAT BARS IN THE TOP SLAB SEE TABLE ON
10651 57 7 [135] 105 [ 7 7 5 304] 5-0 3- 9= -] 2-] 6.450 653 6.722 1.02 33 .05 Al M-601-3, SHEET 1 OF 2. ALL OTHER d; BARS ARE #4's AT 1'-0" SPACING. THE NUMBER
18| 8 (ol I 0 z £ : D R &l L 13 45 L2 22 OF BARS REQUIRED IS LISTED ON THIS SHEET AND INCLUDES BOTH #4 BARS AND
10-9 | 57 8 [ 16|17 1 7 7 6 304] 3= 2= 9- X 9 557 .88 .44 93 .99 THOSE FROM THE TABLE.
17 | 57 7114 105 [ 7 7 3 -0 |31 [ =2 | 41 | 9= 6.79 703 5722 06 38 08 15
1o 125 574 2 B4 10 [7 7 3 320 3-8 | 28 | 1=l | 3-9 [ 2-3 6.366 589 111 44 111 20
1%2-(_595 ;:g g 1?65 g i ; ; 6 g g:. 2 l111_- %:g = 72%1 lg_g'g llgsl) %:’6 %.38 gg *9 LIVE LOAD IS NEGLECTED AS PER AASHTO LRFD SECTION 3.6.1.2.6. FOR THESE STRUCTURES
88 | 638 <7 B 14 81918 6 7171321 50 | 52 | 73 | 42 | 2% 7103 2195 7407 100 130 00 07 REFER TO THE CDOT RATING MANUAL.
S e e T ST o1 2 0 = 2 1 = A0 13 re 358 o 5
B8 Toss [ 4106 [l le 51818 : o N = 0 5 T A5 1 E— K; 209 00 2 10. FOR ALL NEW CULVERT DESIGNS, A RATING IS REQUIRED. THE RATING SUMMARY SHEET
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4 > 20 2022y
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#4 @ 12" HORIZONTAL BARS | R i . T
b B NDT SHOWN FOR CLARITY | | + N ] : 2
et _ | | CONCRETE SEALER AT T PSP L s CONSTRUCTION D
#5 PLACE ALONG | | | FRONT, (SEE SHEET 2 JOINT
TOP OF WALL (TOT. 2) | | | -+ OF 2 FOR LIMITS) X
- < N .'. .' ‘.
Bl e
3 CULVERT 1 L #4 0 12" A \
CHANNEL /=% 5 % INVERT ] o LR 1 (HORIZ. & VERT) Cofe S
INVERT N SKEWED HEADWALL, IF /
BOX ELEVATION A . .
i | SPECIFIED DN PLANS
m = h,By OR RISE + (I'-4") y - 7 CBC HEADWALL
UNLESS DTHERWISE SHOWN ON PLANS M SKEW ANGLE
TH HHL‘ﬂHL H 1 ocBars J (VERT.) | ™ DRAINAGE BEHIND / e
ﬁ ﬁf'\_ EQUAL SIZE & SPA. / WINGWALL, SEE NOTE 6 COF ROMDWAY__ /Yy /S #x &/ o 1% CENTERS
(SEE SHEET 2 OF 2) |} {
A /
. ) STATIONING . EACH FACE: BARS PROJECT 1'-9"
#4 x 2-8" @ 12 R d-BARS / INTO WINGWALL STEM TOD SPLICE
B h 1 " .
f g PROJECT 1'-10 SEE TABLE / STATION WITH HORIZONTAL #4 BARS.FOR
DU R cBARS | | INTO STEM 1) 5 14 LONGITUDIAL e PIPES SEE M-601-10
AR IR gl “IT /
ST S (TYP) \N | | | 32 X 1y l ‘ TOP MAT (SEE HEADWALL
FUERET I \ L | | | | | CONSTR. KEY l'. ] ﬁDETAIL AT BN /
- i P | | Y
—al s alaia A el ad - Vi — 2. B
iRENER = = A
| | : I'-0" L 2
.. [ L] +——AA 2" CLR. / Q
h=| 2 3 4 5 6 7 8 9 10 VU Ml VA Ml A B U8 } N 7 \&
a= ll_OII 1I_2II ll_4ll ll_sll 1I_8II ll_lOIl 2I_OII 2I_2II 2I_4II 2I_6II 2I_8II 2I_10II 3I_OII 2 #4 LUNGITUDINAL 3" CLRb FLDW ; SEE DETAIL "A"
- Qi —nn lgn —Qn [all] lgn —Qn 1 n lgn —Qn [alll l_gn —Qn (
b= 18" | 270" | 24| 28" | 3-0 | 34| 3-8 | 40| 44| 4-8 | 50" | 5-4 | 58 BOTTOM MAT a ¥ LOCATION OF CBC 1§
w = 2I_8II 3I_2II 3I_8II 4I_2II 4I_8II 5I_2II 5I_8II 6I_2II 6I_8II 7I_2II 7I_8II 8I_2II 8I_8II w - TDE WALL b
d-BARS[#40 9" [f4 09 [f40 9 [f4 09 [f409 [f469 [f501" [f5010'f5010" 508" 4608|470 9" | #7 6 7" I S :
% CONC. CY/LF | 0461 | 0.210 | 0.259 | 0.309 | 0.358 | 0.407 | 0.457 | 0.506 | 0.556 | 0.605 | 0.654 | 0.704 | 0.753 TYPICAL SECTION f T~ b o SLU(q'géTLh’A[ﬂ“)ALP jﬂ“d T
% DOES NOT INCLUDE TOE WALL QUANTITIES = REQUIRED DRAINAGE BEHIND WINGWALLS T INLET APRON IS REQUIRED IF CBC INTO CULVERT FLOOR. FOR PIPES
SEE SHEET 2 OF 2 FOR REINFORCING STEEL QUANTITY SEE NOTE 6 T IS USED AS AN ANIMAL PASS (SEE M-601-10) .
DESION FOOTING LINE e T 1 TYPICAL CULVERT LAYOUT DETAIL "A
_ - B | DESIGN DATA:
‘ "_—.L“'— ‘'y=24'0n | - a9l r-—== === = = - =
bbb T o [ Fo >CDNSTRUCTIUN FOOTING LINE. | b=4-0 $4 BARS ~——5 3CLR. AASHTO LRFD EIGHTH EDITION, 2017
Jgn § 3Ty : T T T s O w=6- pa [ AT 107 DESIGN METHOD: LOAD AND RESISTANCE FACTOR DESIGN, YIELD LINE METHOD
ll_4ll 1'-2" . ._- A
| p == / o e a=220 3 REINFORCED CONCRETE:
RN i . CONCRETE CLASS D (BOX CULVERT):  f.= 4,500 PSI
REINFORCING STEEL: f, = 60,000 PSI
L WITH TOE WALL LOADING:
USE DESIGN FOR 1 — 411e h=5' ->fah=6' h=7 h=8! h=9' - AT-REST EARTH (FLUID) PRESSURE FOR CONCRETE STEM DESIGN = 55 PCF FOR 2 (MIN.) : 1 SLOPED BACKFILL
#4 @ 1'-0"
- Jon ACTIVE EARTH (FLUID) PRESSURE FOR CONCRETE FODTING DESIGN = 40 PCF FOR 2 (MIN.) : 1 SLOPED BACKFILL
=N e LIVE LDAD SURCHARGE = 2'
o ‘ MINIMUM RESISTANCE FOR SOIL BEARING = 5.5 KSF
= 9'-6" NN , oy SDIL BEARING RESISTANCE FACTOR = 0.45
MAX. P ra -// // RS - Y. - -~ - -~~~ a
RN I Y | GENERAL NOTES:
3" CLR
g 3 # 0 1-0" #4 x 2-0" @ 10" 1. ALL EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED ¥, IN.
K= 41Qn \;, 3 CLR 2. WINGWALL FOOTING AND FLODR OF BOX CULVERT SHALL BE PLACED MONOLITHICALLY.
i R . h b 3. DIMENSIONS "ht, "k", "L", "m'" AND ANGLE "¢' FOR WINGWALL SHALL BE AS SHOWN ON THE PLANS.
T __J A riRS WITH CONCRETE APRON 4. MINIMUM CLASS B LAP SPLICE LENGTH FOR BLACK REINFORCING BARS:
. 2 2 - ry -y 'y : 7
TOP OF FOOTING ELEVATION 8" b QUANTITIES FOR TOE WALL ONLY ~ REINFORCEMENT 134 LB./SQ.FT. o T s . e e, -
APRON CONCRETE 0.049 CU. YD./LIN. FT SPLICE LENGTH: -6 - 23 27
ELEVATION REINFORCEMENT 5. LBLIN. FT. 5.DESIGN DOES NOT CONSIDER ANY SCOUR EFFECTS.
TAN VAN TOE WALL SRR 6. WINGWALL DRAIN SHALL BE REQUIRED IF "h" >12.0 FT.,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.

L (MULTIPLE OF m) < (1.0 x m) <(1.25 x m) < (1.5 x m) < (1.75 x m) < (2.0 x m) <(2.25 x m) <(25 xm) < (2.75 x m) < (3.0 x m) <(3.25 x m) < (3.5 x m) EXAMPLE:
m 0 | k@D | enms | TN | coas | 1o | e [Toot | cows T | o [T | cams | TN | cmms | T | coms |TON| cams | TN | cams | 10| camms | TN | sereet e cams size, seacive ai sTeeL auTy FoR A
4 |#4 010" 5360 |#50 10"] 57.95 |45 10"| 5710 |45 @ 8" 6022 | 450 7'| 6243 |#50 7" | 6200 |45 0 6" | 6538 |450 6" | 6515 |#6 @ 8" | 6710 |46 0 8" | 66.94 |f6 @ 7' | 70.66 25.0 FEET LONG WINGWALL WITH m = 118 FT.AND k = 6.5 FT.
5 |#4 610" 5586 |#5 @ 10"| 60.46 |#5 @ 10"| 5960 |#5 @ 8" 6289 |#50 7'| 6523 |#5@ 7" | 6483 |#5@6' | 6834 |#506"| 6811 |#6 @8 | 7017 |# @ 8'| 7000 |# @ 7" | 73.90 SOLUTION:
“ 6 |#5 @ 10"] 64.43 |#6 @ 10"| 70.60 |#6 @ 10"| 69.69 |#6 @ 8" 7493 |#6 0@ 8" | 7445 |#66 77| 7830 |#6 0 6" | 8364 |46 @ 6" | 8340 |#6 @ 6" | 8322 |#6 0 6" | 8305 |47 @ 7' | 89.64 S — '
7 |#5 010" 6729 [fee 10| 7376 |f6 @ 10"| 7283 |f6 @ 8" 7832 |f6 @8 | 7784 |#60 7' | 8187 |§666' | 6745 |f6@6' | 8721 |60 6" | 8702 |60 6' | 8686 |§7 @ 7 | 9375 | - DETERMINE WINCWALL LENGTH IN MULTIPLE OF m:
8 |#5e8" | 7471 |#6 @ 8" | 8346 |#6@ 7" | 87.09 |#6 @ 6" 9254 |#7 @ 7| 99.47 |#7 @ 7" | 99.08 |#7 @ 6" | 10711 |#7 @ 6" | 106.86 | #7 @ 6" | 106.66 | #7 @ 6" | 106.49 | #7 @ 6" | 106.35 t ﬁ r&l; i‘:’ﬁ) /USII{:.BL P 2(21225 -
9 |#5e8 | 7810 |#6e 8" | 8723 |#6e 7" | 91.03 |#6 @ 6" 9672 |#7 @ 7" | 103.93 |#7 @ 7" | 10354 |§7 @ 6" | 11190 |#7 @ 6" | 11165 |#7 @ 6" | 1145 |§7 @ 6" | 1L28 |#7 @ 6" | 1113 2 ROUND TO REAREST WHOLE NUMBER FOR m AND ki
4 #4 @ 10"| 5051 |[#4 @ 10"] 49.25 [#5 @ 10"| 5371 |[#5 @ 10" 5309 |[#5 @ 10" 5236 [#5 @ 9" | 5385 [#5@ 8" | 5554 [#5e@ 7" | 5785 |#5@ 7' | 5767 |[#5@ 7"| 5751 |#6 @ 9" | 5993 m =118 FT,USE m =12.0 FT.
5 |#4 @ 10" 52.66 |#4 @ 10" 51.37 |#5 @ 10"| 56.09 |#5 @ 10" 55.46 |#5 @ 10"] 54.99 |[#5 @ 9" | 56.29 |#5@ 8 | 58.08 |#5@ 7' | 6051 |#5 e 7' | 60.33 |#5@ 7' | 6017 |#6 @ 9" | 62.72 k =6.3 FT,USE k = 6.0 FT.
3 6 | #4 010" 5492 |#5@ 10" 5048 |#50 9" | 6031 |#6 @ 9" 6756 |#6@ 9" | 67.08 |#6 @ 9' | 6670 |#6 @ 8" | 6953 |#6 08" | 6928 |#6 @ 7| 7312 |#6 @ 7" | 7295 |#6 e 7" | 7281 3. DETERL"I(NZEZE'EARS) BY USING THE TABLE:
7 |#4 010" 5736 [#5 0 10"| 6216 [#5@ 9" | 6305 |[#6@ 9" 7066 |#6@ 9" | 7016 |#6@ 9" | 69.78 |#6 @ 8 | 7275 |#6@ 8" | 7250 |#6e@ 7| 7652 |#6 @ 7' | 76.35 |#6 e 7" | 76.20 0o m
8 #5010 6639 [#6@ 10| 7282 [#6e@8 | 7797 [#6e@ 70 8168 |[#5@7"| 8119 [#5e6" | 8667 [#606" | 8637 [#7@ 70| 9318 [#7@ 70| 9297 [#7@ 70| 9280 |[#7 @ 77| 92564 k=6
9 |#50 10" 69.37 |#6010"| 7610 |#6 @ 8" | 81.49 |#6 @ 7" 853/ |#6@ 7" | 84.87 |#6 @ 6" | 9059 |46 @ 6" | 9029 |#7 0 7" | 9739 |#7 e 7' | 9718 |#7 @ 7| 97.00 |47 @ 7" | 96.85 c-BARS: #6 @ 10"
2 |#4 @ 10" 4391 [#4 @ 10"] 4265 |#4 0 10"] 4182 |#4 @ 10" 4122 |#4 @ 10" 4078 [#4 @ 9" | 4129 |#5 @ 10"| 44.61 |45 @ 10"| 44.37 | #5 @ 10" 4418 | #5 @ 10"] 44.01 |45 @ 10"| 43.87 REINF. STEEL = 60.60 LB / LF
3 #4010 4582 [#4 @ 10" 4455 [#4 @ 10"] 4371 |[#4 e 10" 4311 |[#4 @ 10" 4266 [#4 @ 9v| 4322 [#5 e 10" 4675 |45 @ 10" 4651 |#5 @ 10" 4632 | #5 @ 10" 4615 |45 @ 10" 46.01 4. DETERMINE REINFORCING STEEL QUANTITY OF WHOLE WINGWALL:
4 |#4 0 10"| 4780 |#4 @ 10" 4651 |#4 @ 10"| 4565 |#5 @ 10" 50.06 |#5 @ 10"| 49.59 |#5 @ 10"| 49.203 |4#5 @ 10"| 4894 |45 0 10"| 4869 |#5@ 9'| 5000 |#5@ 8'| 5172 |45 @ 8" | 5157 REINFORCING STEEL QUANTITY = 25.0 x 60.60 = 1,515 LB.
" 5 | #4 @ 10" 49.84 |#4 @ 10" 4853 |#4 @ 10"| 4766 |#5 @ 10" 52.33 | #5 @ 10"| 51.85 |#5 @ 10"| 51.48 |45 @ 10"| 5119 | #5 @ 10"| 5094 |#5 @ 9" | 5233 | #5 @ 8" | 5414 |#5 @ 8" | 54.00
6 #4 @ 10"| 51.99 |[#4 @ 10"| 50.65 [#5 @ 10"| 55.34 |#5 @ 8" 5841 |#5@ 8" | 5793 |[#6 @ 10"| 60.60 [#6 @ 10"| 6029 |#6 @ 9" | 6242 |[#6@ 9" | 6222 |#6@ 9" | 62.04 |#6 @ 8" | 64.89
7 #4 @ 10"| 54.30 |[#5 @ 10"| 58.80 [#5 @ 10"| 57.87 |#5 @ 8" 6110 #5 @ 8" | 60.61 |{#6 @ 10"| 63.43 |4#6 @ 10"| 63.11 #6@ 9" | 6535 |#60@ 9" | 6515 |[#6@ 9" | 6497 |#6 @ 8" | 67.96
8 |#5@ 10" 6291 [#5 @ 10"| 6145 |#5@ 7" | 67.46 |45 @ 6" 7068 |#5@6"| 7020 |#6@ 7| 7644 |#6@ 7' | 7613 |#6e@ 7| 7587 |#6@ 6" | 8130 |#6 @ 6" | 8L12 |46 @ 6" | 80.98
9 #5 @ 10"| 65.64 |[#5 @ 10"| 6415 [#5@ 7" | 7044 |#5@ 6" 7382 |#5@6"| 7333 [#6@ 7| 7986 |H#6 @ 7" | 7954 |[#6@ 7| 79.28 |#6 @ 6" | 84.95 |#6 @ 6" | 8477 |#6 @ 6" | 84.62
2 |#4 e 10"] 4170 |#4 @ 10" 40.42 |#4 @ 10"| 3957 |#4 @ 10" 3896 | #4 @ 10" 3850 |f#4 @ 10" 3815 |#4 @ 10"| 37.87 | #4 @ 10" 3763 | #4 @ 9| 3825 |45 @ 10" 41.46 |{#5 @ 10" 41.31 APPLY CONCRETE
3 #4 @ 10"| 4357 |#4 e 10" 42.27 |[#4 @ 10"| 41.40 |#4 @ 10" 40.79 | #4 @ 10"| 40.33 |#4 @ 10"| 39.97 |#4 @ 10"| 39.69 |#4 @ 10"| 39.45 |#4 @ 9" | 40.12 | #5 @ 10" 43.54 |{#5 @ 10| 43.39
4 #4010 4548 [#4 @ 10" 44106 [#4 @ 10" 4328 |[#4 @ 10" 4266 |#4 @ 9| 4309 |#5 @ 10"| 4657 |§5 @ 10" 46.27 |45 @ 10"] 46.02 | #5 @ 10" 4582 |45 @ 107 4565 |{#5 @ 10" 4550
" 5 | #4 610" 47.46 |#4 @ 10" 4610 |#4 @ 10"| 4521 |#4 @ 10" 4458 |#4 6 9"| 4506 |#5 @ 10"| 48.74 |45 @ 10"| 48.44 |45 @ 10"| 4819 | #5 @ 10"| 4799 |#5 @ 10" 47.81 | #5 @ 10" 4767
6 |#4 @ 10" 4952 |[#4 @ 10| 48.14 [#4 @ 9" | 4823 [#5 @ 10" 5188 |#5 @ 10" 5138 [#5@ 9" | 5257 [#5@ 9" | 5227 [#5e8"| 5399 [#5e 8| 5379 |[#5e 77| 5616 |#5 @ 7" | 56.01
7 |#4 @ 10" 5173 |#4 @ 10"| 50.31 |#4 @ 9" | 50.43 |#5 @ 10" 5429 |#5 @ 10"| 53.78 |#50 9" | 5504 |#56 9" | 54.73 |#5 0 8' | 5655 |#5 @ 8'| 56.35 |45 @ 7' | 58.84 |#5 @ 7' | 58.70
8 | #4 @ 10" 5400 |#5 @ 10"| 58.44 |#5 @ 10"| 57.45 |#5 6@ 8" 6064 |#5@ 7'| 6292 |#5@6" | 6625 |#5©6" | 6594 |#5@ 6" | 6560 |#6©8'| 6776 |#6 @ 8" | 6757 |#6@ 7' | 71.45
9 |#4 610" 5620 |#5 @ 10"| 60.87 |#5 @ 10"| 59.85 |#5 @ 8" 6321 |#5@ 7" | 6560 |#5 @ 6" | 69.09 |45 @ 6" | 6878 |45 0 6" | 6852 |#6@ 8" | 7069 |#6 @ 8| 7051 |#6 @ 7" | 7457
2 | #4 @ 10" 39.84 |#4 @ 10"| 3853 |#4 @ 10"| 3765 |#4 @ 10" 37.03 | #4 @ 10" 3657 | #4 @ 10"| 36.20 |#4 @ 10"| 3591 | #4 @ 10" 3567 | #4 @ 10"| 35.48 | #4 @ 9" | 36.07 | #4 @ 9" | 3593
3 |[#4 @10 4168 |44 @ 10| 4035 |[#4 @ 10"] 39.47 [#4 @ 10" 3884 |#4 @ 10" 3836 |#4 @ 10"] 3800 |#4 @10 3771 |44 e 100 3746 |#4 @100 3727 |# e 9| 3791 |44 @ ov| 37.76
¢ |#4et0n] 4358 [#4 @ 10" 4222 [#4 @ 10" 4131 [#4 @ 100 4067 |#4 @ 10" 4019 |[#4 o 10" 39.82 [#4 @ 10" 3953 |[#4 @ 10" 39.28 |#4 @ 10" 39.08 [#4 e 9| 3977 |44 e 0| 3963
10 5 |#4 e 10" 4553 [#4 @ 10" 44.04 |44 e 10" 4321 |[#4 @ 10" 4256 |#4 @ 10" 42.07 |[#5 @ 10| 46.44 [#5 @ 10" 4613 |45 @ 10"| 4587 | #5 @ 10"| 4567 | #5 @ 10" 4549 |#5 @ t0"| 45.34 PLASTIC DRAINAGE CORE
6 #4 @ 10"| 47.58 |[#4 @ 10"| 46.14 |4#4 @ 10"| 45.20 |#4 @ 10" 44.53 | #4 @ 10"| 44.03 |#5 @ 10"| 48.67 |#5 @ 10"| 48.35 |[4#5 @ 10"| 48.08 | #5 @ 10| 47.88 | #5 @ 10"| 47.69 | #5 @ 10"| 47.54
7 |#4 e 10" 49.79 |#4 e 10" 4831 |#4 @ 10"| 47.34 |#5 @ 10" 5197 |45 @ 10"] 5145 |#5 @ 10"| 51.04 |45 @ 9" | 5229 |#5@ 9" | 5203 |#5e 8" | 5379 |#5@ 8| 5361 |#5 @ 7" | 56.00
8 | #4 @ 10"] 5206 |#4 @ 10"] 50.54 |#4 @ 10"] 4954 |45 @ 10" 5443 | §5 @ 10"] 53.89 |#5 @ 10"] 5347 |#5 @ 9" | 5480 |#5 @ 9" | 5453 |45@ 8" | 56.39 |45 @ 8" | 5620 |#5 @ 7' | 58.72 GEQTEXTILE. (DRAINAGE) (CLASS 2)
2 |[#4 @ 10" 3801 |#4 @ 10" 3675 |#4 @ 10" 35.85 |#4 @ 10" 3521 |#4 @ 10" 3473 | #4 @ 10" 3436 |#4 e 10"| 34.06 | #4 @ 10" 33.81 | #4 @ 10" 3360 |44 e 10" 33.44 |#4 e 10" 33.30 SHALL BE DN EMBANKMENT SIDE OR
3 |#4 e 10" 3993 [#4 @ 10" 3856 |[#4 @ 10" 37.64 |#4 @ 10" 36.99 | #4 @ 10" 3651 |44 @ 10" 3613 |#4 e 10" 3583 |#4 @ 10" 3558 | #4 @ 10| 3538 |#4 e 10" 3521 |#4 e 10" 35.06 ON BOTH SIDE OF CORE
4 #4 @ 10" 41.81 #4 @ 10"| 4040 |#4 © 10"| 39.47 |[#4 @ 10" 3881 #4 @ 10" 38.31 | #4 @ 10"| 37.93 |[#4 @ 10"| 37.63 |#4 @ 10"| 37.37 |#4 @ 10"| 37.17 | #4 @ 10"| 36.99 | #4 @ 10"| 36.84 22—\
9 5 |#4 010" 4375 [#4 @ 10" 4230 [#4 @ 10"] 41.35 |[#4 @ 10" 4067 |#4 @ 10" 4017 |#4 e 10" 39.78 |#4 e 10" 39.47 [#4 @ 10" 3920 |#4+ @ 9v| 39.86 | #5 @ 10" 4328 |45 e 10" 4312 .
6 |#4 010" 4579 |[#4 @ 10" 4430 |[#4 @ 10" 4331 [#4 @ 10" 4262 |#4 @ 10" 4200 |#4 @ 10" 4171 [#4 e 10" 4139 |[#4 @ 100 4112 [#4 @ 9v| 4182 |45 @ 10" 4546 |#5 e 10" 45.30
7 |#4e10" 4804 [#4 010" 4650 [#4 010" 4549 [#4 @ 10" 4477 [#5 @ 10" 49.29 |45 @ 10" 4886 |45 @ 10"| 4853 |45 @ 10"| 48.24 | #5 @ 10" 48.03 |45 @ 10" 47.84 |[#5 @ 10" 47.67 W % %Eﬁfég Egéi%éo;o_;"rﬁghggmm
8 |#4 010" 5043 |#4 © 10"| 4884 |#4 © 10"| 4780 |#4 @ 10" 4706 | #5 0 10"| 5183 | #5 @ 10"] 5.40 |4#5 @ 10"| 5.05 |#5 @ 10"| 50.77 | #5 @ 10"| 50.5¢ | #5 @ 10"| 50.35 | #5 @ 10"| 50.18 \ FINISHED GRADE OR APRON.
2 | #4 @ 10"| 36.41 |#4 © 10"| 3501 |#4 @ 10"| 34.08 |#4 @ 10" 33.42 |#4 @ 10"| 32.92 |#+ © 10"| 3254 |#4 @ 10"| 32.23 |#4 @ 10"| 31.97 | #4 @ 10"| 3L.77 | #4 @ 10" 3159 | #4 @ 10" 31.44 = . >
3 | #4 010" 3823 [#4 @ 10" 36.80 |#4 @ 10"] 35.85 |#4 @ 10" 3518 |#4 @ 10"| 34.67 |#4 @ 10"| 3428 |#4 @ 10" 33.97 |#4 e 10"] 3370 |#4 @ 10" 3350 | #4 e 10" 3332 |#4 e 10" 33.7 Ll e
g 4 |#4 010" 4009 [#4 010" 3860 [#4 @ 10" 3764 |#4 @ 10" 36.95 |#4 @ 10" 36.44 |4 @ 10"| 36.04 |#4 @ 10" 3572 |44 @ 10" 33.45 |#4 @ 10" 3525 |#4 @ 10" 35.07 |#4 e 10" 34.91 - :
5 |#4 e 10" 4199 |[#4 @ 10" 4047 [#4 @ 10" 39.47 |[#4 @ 10" 3876 |#4 @ 10"] 3824 |#4 @ 10"| 37.83 |#4 @ 10"| 3750 |44 @ 10"| 37.23 |#4 e 10" 37.02 |#4 e 10" 36.84 |#4 @ 10" 36.68
6 |#4 010" 4397 |[#4 010" 4240 [#4 @ 10" 41.36 |#4 @ 10" 4064 |#4 @ 10"] 4010 |4 @ 10"| 3968 |#4 @ 10" 39.35 |f4 @ 10"| 39.07 |#4 @ 9" | 4333 |45 @ 10" 4313 |#5 @ 10" 42.96 LIMITS OF CONCRETE SEALER
7 |#4 @ 10" 4619 |#4 @ 10"| 4456 |#4 @ 10"| 43.49 |#4 @ 10" 4274 |#4 @ 10"| 4218 |#4 @ 10"| 41.75 |#4 @ 10" 4141 |§4 @ 10"] 4113 | #4 0 9" | 4565 | #5 @ 10" 4545 | #5 @ 10" 45.28 AND WINGWALL DRAIN DETAILS
2 | #4 @ 10"| 34.90 |#4 © 10"| 33.44 |#4 @ 10"| 32.47 |#4 © 10" 3178 |#4 @ 10"| 3127 |#+ © 10"| 30.86 |#4 @ 10"| 30.54 |#4 @ 10"| 30.27 |#4 @ 10"| 30.06 |#4 @ 10"| 29.88 |#4 @ 10"| 29.72 NOTES: 1. THE GEDCOMPOSITE SHALL BE SECURED TO THE WAL
3 |#4e10" 3673 [#4 @ 10" 3523 [§4 @ 10" 3423 |4 @ 10" 3353 |§4 @ 10"] 33.00 |4 @ 10"| 3259 |#4 e 10" 32.26 |§#4 e 10"| 31.99 |#4 e 10" 31.78 [#4 e 10" 3159 |#4 e 10" 3143 "~ 70 PREVENT MOVEMENT DURING BACKFILLING.
7 4 #4010 3859 |[#4 @ 10" 37.04 [#4 @ 10"] 36.01 |#4 @ 10" 3529 |#4 @ 10"] 3475 |#4 e 10"| 34.33 [#4 @ 10" 33.99 |44 e 10"| 3371 |#4 @ 10" 3350 |#4 e 10"] 3331 |#4 e 10" 33.14
5 #4 @ 10"| 4048 |#4 @ 10"| 38.86 |[#4 @ 10"| 37.80 |[#4 @ 10" 37.06 |#4 @ 10"| 3650 |#4 @ 10"| 36.07 |#4 @ 10"| 3573 |[#4 @ 10"| 3544 |[#4 @ 10" 3522 |#4 @ 10"| 35.03 |#4 @ 10"| 34.86 2. COST OF GEOCOMPOSITE DRAIN AND CONCRETE SEALER
6 |#4 @ 10"] 4239 |#4 @ 10"] 4071 |#4 @ 10"] 3961 |#4 @ 10" 3884 |#4 @ 10"| 3826 |#4 @ 10"| 3782 |#4 @ 10"| 37.47 |#4 @ 10"| 3717 |#4 @ 10"| 36.95 |#4 @ 10"| 36.75 |#4 @ 10" 36.58 SHALL BE INCLUDED IN THE WORK.
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_SLOPE OF GRADE.

BOTTOM OF PAVEMENT H

BUILD EMBANKMENT
TO HERE AND EXCAVATE
TO DEPTH REQUIRED

BOTTOM OF PAVEMENT

0.7

BUILD EMBANKMENT DRd

TO HERE AND EXCAVATE 0.7 RISE 18"
TO DEPTH REQUIRED

0.7 RISE 0.3d OR 0.3 SPAN

> NSNS
S 2 SSII: WA 30 BEDDING MATERIAL IN SOIL
O S e AN RIRDTIRIROIDTDIT (LOOSE STRUCTURE BACKFILL
1K ! CLASS 1)
AR % e e s n e e 3" BEDDING MATERIAL IN SOIL

4 (LOOSE STRUCTURE BACKFILL
BEDDING MATERIAL IN ROCK SHALL SORE 5 INSTALLATION OF MULTIPLE METAL PIPES
BE 12" LOOSE STRUCTURE BACKFILL d + 36" R SPAN+ 36"

CLASS 1.
INSTALLATION OF METAL PIPE

vvvvvvvvvv

o
3
Q
o
=
o
3%
1%}
) R
N
3
¥
2
1

MINIMUM COVER (IN.) FOR INDICATED AXLE LOADS, kips

PIP&@" M | 180 - 50.0 [ 50.0 - 75.0 | 75.0 - 110.0 | 110.0 - 150.0

Ll 12.0 - 42.0 24 30 36 36
48.0 - 72.0 36 36 42 48

126.0 - 144.0 42 48 54 54

MINIMUM COVER FOR CONSTRUCTION LOADS

END SECTION

METAL PIPE WITH END SECTIONS .
. AR RN RN RN
NOTE: USE THE H THAT IS GREATER FOR MAXIMUM ALLOWABLE FILL HEIGHT. NN N N R R R R R N \XEMBANKMENT o8

A AN AN R A A A AN N SUITABLE MATERIAL

Ly =

Lo=

10.

GENERAL NOTES

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.

MINIMUM COVER SHALL BE PROVIDED DURING CONSTRUCTION TO PROTECT
THE STRUCTURE FROM DAMAGE.

PIPE SHALL BE PLACED WITH LONGITUDINAL SEAMS AT THE SIDES DR QUARTER
POINTS BUT NOT ALDNG TOP OF VERTICAL AXIS.

STRUCTURAL PLATE PIPES OF EQUAL OR GREATER DIAMETER THAT CONFORM
TO SECTION 510 MAY BE SUBSTITUTED FOR THE PIPES ON THESE SHEETS
AT THE CONTRACTOR'S EXPENSE.

WHEN A PIPE IS TO BE EXTENDED, THE SAME PIPE MATERIAL AND SIZE
AS IN THE ORIGINAL INSTALLATION SHALL BE USED.

EXTENSIONS FOR CMP ARCH PIPE SHALL MATCH THE CORRUGATIONS, AND
THE SPAN AND RISE DIMENSIONS OF THE PIPE TO BE EXTENDED.

WHEN INSTALLING A GUARDRAIL OR A SIGN POST DIRECTLY ABOVE A PIPE,
THE BOTTOM OF THE POST MUST BE AT LEAST 1FOOT ABOVE THE TOP OF
THE PIPE. THE HOLE FOR THE POST SHALL BE DRILLED INTO THE SDIL.

PIPE ARCH WITH EQUAL PERIPHERY AND WITH SPAN AND RISE DIMENSIONS
APPROXIMATELY EQUAL TO THOSE SPECIFIED ON THE PLANS WILL BE PERMITTED.

PIPE ARCH IS INTENDED FOR USE WHERE MINIMUM COVER REQUIREMENTS FOR
ROUND PIPE CANNOT BE MET. WHEN COVER EXCEEDS 11 FT. USE ROUND PIPE.

PIPE COVER GREATER THAN 90 FT.SHALL REQUIRE AN INVESTIGATION OF
THE FOUNDATION MATERIAL.

LEGEND

| |_2 | 78.0 -120.0 36 42 48 48 H = THE MAXIMUM ALLOWABLE HEIGHTS OF FILL OVER THE TOP OF THE PIPE,

EXCLUDING PAVEMENT THICKNESS, ARE SHOWN IN THE TABLES OF THIS STANDARD.

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 FOR CONSTRUCTION LDADS.

LENGTH OF PIPE TO BE MEASURED WHEN PLACED IN ACCORDANCE
WITH SECTION 624.

LENGTH OF PIPE TO BE MEASURED WHEN PLACED IN ACCORDANCE
WITH SECTION 603.

THE MINIMUM SPACING BETWEEN THE OUTSIDE WALLS OF MULTIPLE

4+ = PIPES OR END SECTIONS IS 18" OR Yo d , WHICHEVER IS GREATER,

\/\/ I
\\//\\:/ BUT NOT TD EXCEED 36".
NN
| Ly Lo | \\///
X
N
‘ |I| 0R H CONVERSION OF NOMINAL GAGE TO THICKNESS
GAGE NO. 16 14 12 10 8
-SEEE{ERE ALUMINUM THICKNESS - IN. 0.060 0.075 0.105 0.135 0.164
METAL PIPE WITHOUT END SECTIONS %?%EZSESD U'I?NGALVANIZED 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 .
ALLOWED WALL THICKNESS
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THESE TABLES ARE APPLICABLE FOR THE FOLLOWING LIST DIAETER MIN}*MW PIPE_GAGE
OF CORRUGATED STEEL PIPE: an) | Cover H MAXIMUM OF COVER (FT.)
1. GALVANIZED CORRUGATED STEEL PIPE (CSP) (IN) 6 m 2 0 8
2. ALUMINIZED CORRUGATED STEEL PIPE TYPE 2 (ALT2 CSP) SPAN H H
3. BITUMINOUS COATED CORRUGATED STEEL PIPE (BIT. CO. CSP) 12 24 207 259 X Em‘}g’ﬂm MINMUM |  PIPE | MAXIMUM
4. ARAMID FIBER BONDED CORRUGATED STEEL PIPE (A.F.BO.CSP) 15 24 165 207 RISE ) COVER GAGE COVER
5. PRECOATED CORRUGATED STEEL PIPE (PCSP- BOTH SIDES) 18 24 138 172 242 (IN. X IN.) (IN.) (FT.)
21 24 118 148 207 17 X 13 15 24 16 13
24 24 103 129 181 21X 15 18 24 16 12
30 24 82 103 145 24 X 18 21 24 16 13
36 24 68 86 120 155 28 X 20 24 24 16 12
42 24 58 73 103 133 163 35 X 24 30 24 16 12
48 36 51 64 90 103 142 42 X 29 36 24 16 12
54 36 57 80 93 126 49X 33 42 24 14 12
60 36 72 84 114 57 X 38 48 36 12 12
66 36 77 103 64 X 43 54 36 12 12
7 6 9% 71X 47 60 36 10 12
78 36 84 77 X 52 66 36 8 12
84 6 72 83 X 57 72 36 8 12
2-24"" X I/, CORRUGATIONS 2-%" X l/>" CORRUGATIONS *
CORRUGATED STEEL PIPE CORRUGATED STEEL PIPE ARCH
H PIPE GAGE
DIA(’ISER M(I;:%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
um;lwu PIPE GAGE
14" X /4" CORRUGATIONS D) | cover H MAXIMUM_OF COVER (FT)
CORRUGATED STEEL PIPE aN) | 16 | 14 | 12 ] 10 | 8
48 36 59 74 104 | 134 | 164 A m m
54 36 52 65 92 119 146 M EQI'}I%%NT MINIMUM PIPE MAXIMUM
60 36 47 59 83 107 131 RISE COVER GAGE COVER
66 36 42 53 75 97 119 (IN. X IN.) (IN) (IN.) (FT.)
72 36 39 49 69 89 109 53 X 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 73 X 55 66 36 14 20
96 36 51 66 8l 81X 59 72 36 14 17
102 36 48 62 77 87 X 63 78 36 14 16
108 36 59 72 95 X 67 84 36 14 16
114 36 56 68 103 X 71 90 36 12 16
120 36 53 65 12 X 75 96 36 12 16
126 42 62 17 X 79 102 36 12 16
3" X 1" CORRUGATIONS 3" X 1" CORRUGATIONS *
CORRUGATED STEEL PIPE CORRUGATED STEEL PIPE ARCH
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um;lwu PIPE GAGE
DI’(’I’SER COVER H MAXINUM OF COVER (FT.)
(IN) 16 14 12 10 8
54 % | 46 | 58 | 82 | 106 | 129
80 36 52 | 74 | 95 | 16
56 36 47 | 66 | 8 | 106
72 36 o | 79 | o
78 3 56 | 75 | 89
B4 3 55 | 68 | 83
% 3 55 | 77
9% 3 59 | 72
102 3 55 | 66
108 3 64
5" X 1" CORRUGATIONS
CORRUGATED STEEL PIPE
Mmrwa PIPE GAGE
DUOE R | COvER | MAXIMUM OF COVER (T
(IN.) 16 14 12 10
B 2% | 90 | 126
o % | 77 | 108 | =
% % | 67 | o | 158
30 % | 56 | 5 | 126
36 % | 45 | 65 | 105
) % | 3 | 5 | %
18 3 35 | 47 | 78 | 14
54 % | 20 | o | 70 | o
80 36 37 | 65 | o
66 36 % | 57 | 83
72 3% 57 | 76
78 3% ® | 70
84 36 % | 6
%0 36 60
% 36 56
102 3% 50

¥4" X ¥4 7-%" CORRUGATIONS

CORRUGATED STEEL PIPE

THESE TABLES ARE APPLICABLE FOR THE FOLLOWING LIST

DF CORRUGATED STEEL PIPE:

1. GALVANIZED CORRUGATED STEEL PIPE (CSP)

2. ALUMINIZED CORRUGATED STEEL PIPE TYPE 2 (ALT2 CSP)
3. BITUMINOUS COATED CORRUGATED STEEL PIPE (BIT. CO. CSP)

4. ARAMID FIBER BONDED CORRUGATED STEEL PIPE (A.F.BO. CSP)

5. PRECOATED CORRUGATED STEEL PIPE (PCSP- BOTH SIDES)

SPAN 1 Rounp H H
X EQUIVALENT |  MINIMUM PIPE MAXIMUM
RISE (IN) COVER GAGE COVER
(IN. X IN.) ) (IN.) (FT.)
81 X 59 72 36 12 17
87 X 63 78 36 12 16
95 X 67 84 36 12 16

5" X 1" CORRUGATIONS *
CORRUGATED STEEL PIPE ARCH

* CORNER BEARING PRESSURE OF 2 TONS PER SQ.FT.

SPAN 1 Rounp H H
X | QUIvALENT | MINIMUM PIPE MAXIMUM
RISE an) COVER GAGE COVER
(IN. X IN.) (IN.) FT.)
20 X 16 18 24 16 16
23 X 19 21 24 16 15
27 X 21 2% 24 16 13
33 X 26 30 24 16 13
40 X 31 36 24 16 14
6 X 36 42 24 2 13
53 X 41 48 36 12 13
60 X 46 54 36 12 20
66 X 51 60 36 2 20

¥4" X ¥4 7-%" CORRUGATIONS

CORRUGATED STEEL PIPE ARCH *
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MMM PIe oAt
O | "COVER |__H MAKIMUM OF COVER (FT.)
i) 16
6 2 247
B % 185
0| 24 148

THESE TABLES ARE APPLICABLE FOR THE FOLLOWING LIST

DF CORRUGATED STEEL PIPE:

1. GALVANIZED CORRUGATED STEEL PIPE (CSP)

2. ALUMINIZED CORRUGATED STEEL PIPE TYPE 2 (ALT2 CSP)

3. BITUMINOUS COATED CDRRUGATED STEEL PIPE (BIT. CD. CSP)
4. ARAMID FIBER BONDED CORRUGATED STEEL PIPE (A.F.BO. CSP)
5. PRECOATED CORRUGATED STEEL PIPE (PCSP- BOTH SIDES)

1" X /4" CORRUGATIONS
CORRUGATED ALUMINUM PIPE

MIN;‘JM PIPE GAGE
DI | covER | MAXINM OF COVER (FT)
) [16 | 4 [ 2 | 10

8 2% | 43 | 6

21 24 | 8 | 52 | 84

2 2% | 33 | 45 | 73

30 2¢ | 26 | 3 | 58
36 24 | 21 | 30 | 4 | 69
2 2 % | 4 | 59
48 3 3% | 50
54 36 2 | 46
50 36 29 | 4
56 3 37
7 3 34

¥4" X 93" 7-%" CORRUGATIONS
CORRUGATED ALUMINUM PIPE

H PIPE GAGE umﬂmu PIPE GAGE
eI e, H MAXIMUM OF COVER (FT) DI | coveR H MAXIMUM OF COVER (FT)
W) [ | # | 2 | 0 | 8 W) 16 | 4 | 12 ] 0 | 8
12 % | 125 | 157 30 2% | 57 | 72 | o1 | 135 | 159
5 26 | 100 | 125 36 2% | 47 | 60 | 84 | w2 |
18 2% | 83 | 104 2 2% | 40 | 51 | 72 | % | 13
21 % | 71 | 89 18 % | 35 | 44 | 62 | 84 | 9
2 2% | 62 | 78 | 109 5 36 3| 39 | 55 | 74 | s8
27 2% 80 | 97 50 % | 28 | 35 | 50 | 67 | 79
30 2 52 | 8 56 % | 25 | 2 | 4 | & | 2
36 2 5 | 75 | o 72 % | 23 | 20 | 4 | 56 | 66
I 2 52 | 80 78 36 27 | 38 | 51 | el
18 36 5t | 70 | 8 84 36 35 | 48 | 56
5 36 w® | 62 | 76 %0 36 33 | 4 | 52
60 36 5 | 64 % 36 3| H | 49
56 36 52 102 36 39 | 46
72 3% 3 108 36 S
14 3 39
2-%" X I/>"" CORRUGATIONS 120 36 36
CORRUGATED ALUMINUM PIPE o % 1" CORRUGATIONS
CORRUGATED ALUMINUM PIPE
SPAN H H
X |eornnr| Mo | peE | waim
RISE o COVER GAGE COVER
(IN. X IN) (IN) (FT)
77X 13 5 2 16 3 v " "
x5 | 18 24 16 12 X ROND | MmN | PPE | MAXIMUM
2% X 18 21 2 16 13 RISE E°”{}’N’f)-5"7 COVER GAGE COVER
28 X 20 24 24 16 12 (IN.X IN.) (IN) (F1.)
35X 24| 30 2% 16 12 60 X 46 | o¢ 36 14 20
2 X 29| 36 2% 16 12 66 X 51| 60 36 14 20
WX 35| @ 2% % 12 75 X 55| 66 36 1 20
57X 38| 48 36 2 12 Blx 50 | 72 3% m B
64 X 43| 54 36 B 12 87 X 63| 78 36 1 6
71X 47 | 60 36 10 12 % X 67| 84 36 2 6
05X 71| 9% 36 10 16
2-%" X 2" CORRUGATIONS * 12X 75| 9% 36 8 6
CORRUGATED ALUMINUM PIPE ARCH 31 X 1" CORRUGATIONS %

CORRUGATED ALUMINUM PIPE ARCH

| oo ot PIPE GAGE
EQUIVALENT [ COVER H MAXIVUM OF COVER (FT)

RISE (IN.) )
IN.X IN) ~ 16 1 2 10
0 K16 | 18 2 5
FEECH Y 2 5
27X 2| 24 2% 5 3
33X 26| 30 2 5 3 3
W0 X 51| 3 2% 3 3
6 X 36| 42 2% 3 3
53X 41| 48 % 3 3
50X 46| 5¢ % 20 20
56 X 51| 60 3 20

4" X 4" 7-%" CORRUGATIONS
CORRUGATED ALUMINUM PIPE ARCH

* CORNER BEARING PRESSURE OF 2 TONS PER SQ.FT.
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CIRCULAR (CIR) VERTICAL ELLIPTICAL (VE)

HORIZONTAL ELLIPTICAL (HE)

GENERAL NOTES

TOP OF PAVEMENT .
) WAL | 03B leom | mise WALL 0.3 WALL 0.3 REINFORCED CONCRETE PIPE
, PIPE SIZE=Ba [rhickness OUTSIDE || SPAN RISE OUTSIDE
Y (INSIDE DIA) (QUTSIDE DIA) THICKNESS | ™ prop THICKNESS | ~orep 1. FILL HEIGHTS GREATER THAN MAXIMUM ALLOWED IN THE HEIGHTS OF FILL TABLE
m = m = m T ON THIS SHEET REQUIRE SPECIAL DESIGN OF STRUCTURE.
H ” ” v . PIPE DESIGN IS BASED ON SAFETY FACTOR OF 1.33 ON ULTIMATE STRENGTH.
| BUILD EMBANKMENT 5 .y 0.49 3. THE HEIGHTS OF FILL OVER TOP OF PIPE ARE BASED ON UNIT WEIGHT OF SOIL AT
TO HERE AND EXCAVATE i ' 135 LBS. PER CUBIC FT.
10 HERci oD 18 2, 0.58 23 14 2 0.49
07 Be - Py - . PIPE CLASS IS DETERMINED FROM 0.01 IN. CRACK D-LOAD.
18" byl B 07" 30 9 3, 0.66 5. BEDDING IS CLASS B (MODIFIED) (FROM CONCRETE PIPE DESIGN MANUAL-AMERICAN
pd .y 080 u o 3_,/" 073 CONCRETE PIPE ASSOCIATION) WITH SETTLEMENT RATID R = 0.0 ¢d (YIELDING BED).
4 : 2 : BEDDING MATERIAL FOR RIGID PIPE IN SOIL SHALL BE 3 IN.LOOSE THICKNESS
318 S i 0 3, 0.92 8 24 39, 0.79 STRUCTURE BACKFILL CLASS 2.BEDDING MATERIAL FOR RIGID PIPE IN ROCK SHALL
7 Ea T SV S 33 35 101 BE 12 IN.LOOSE THICKNESS STRUCTURE BACKFILL CLASS .
HESEENITE S £ > 36 4 110 29 45 4, 135 45 29 4, 0.95 6. CHANGES IN DESIGN FACTORS REQUIRE COMPENSATING CHANGES IN PIPE DESIGN.
SO I N MINIMUM WALL THICKNESS DIMENSIONS ARE BASED ON AASHTO M 170 (WALL B) FOR
LIMITS OF 2 [ ! 42 e 1.28 Sl I ° 158 53 o ° 110 CIRCULAR PIPE, AND AASHTO M 207 FOR ELLIPTICAL PIPE.
STRUCTURE KSRt L LIMITS OF 48 5 1.45 38 60 5, 1.78 60 38 5, 1.23
EXCAVATION / AT STRUCTURE 8. SPACING FOR MULTIPLE PIPE INSTALLATIONS SHALL CONFORM TO THE DETAILS SHOWN
IN ROCK. , EXCAVATION 54 5 1.62 43 68 6 2.00 68 43 6 1.38 ON STANDARD PLAN M-206-1.
I
PIPE 0.D.OR SPAN PLUS 36" ' [N SOIL. gg 6?/ igg ;i ;g 5'7/2 gig ;g gg 5‘7/2 igg 9. WHEN A PIPE IS TO BE EXTENDED, THE SAME PIPE MATERIAL AND SIZE AS IN THE
NOTE: Bc IS THE QUTSIDE DIMENSION FOR DIAMETER, SPAN OR RISE. 2 : : : ORIGINAL PIPE INSTALLATION SHALL BE USED.
72 7 215 58 91 7Y, 2.65 91 58 7Y, 1.83
PIPE INSTALLATION 78 7, 23 &3 | e 8 285 o8 63 5 198 NONREINFORCED CONCRETE PIPE
(WITH 0.7 PROJECTION RATIO) 84 8 2.50 68 106 8- 3.08 106 68 8- 2.13 1. AT THE OPTION OF THE CONTRACTOR, NONREINFORCED CONCRETE PIPE CONFORMING TO
, AASHTO M 86 MAY BE USED IN LIEU OF REINFORCED CONCRETE PIPE FOR ALL SIZES
90 8-/2 2.68 72 u3 9 3.28 u3 72 H 225 36 INCHES IN DIAMETER AND SMALLER. THE NONREINFORCED CONCRETE PIPE SHALL
96 9 2.85 77 121 9%, 3.50 121 77 9% 2.40 MEET THE SAME D-LOAD TO PRODUCE THE ULTIMATE LOAD UNDER THE THREE-EDGE
N g g BEARING METHOD AS SPECIFIED FOR REINFORCED CONCRETE PIPE IN CONFORMANCE
igg 910/ 2 ;gg 2§ gg 910% ggg gg g§ 910}/“ §§§ WITH AASHTO M 170. THE CONTRACTOR SHALL PROVIDE WRITTEN CERTIFICATION OF
: : : CONFORMACE. THE WALL THICKNESS OF THE NONREINFORCED PIPE MAY BE INCREASED
/N ALSD EQUIVALENT ROUND DIMENSION FOR ELLIPTICAL PIPE. AS REQUIRED TO MEET D-LDAD REQUIREMENT.
2. ALL REQUIREMENTS FOR REINFORCED CONCRETE PIPE, EXCEPT THOSE REFERRING TO
DIMENSIONS FOR REINFORCED CONCRETE PIPE REINFORCEMENT, SHALL APPLY TO NONREINFORCED CONCRETE PIPE.
(FOR INFORMATION ONLY)
| ' - L2 ' |
~“‘|*‘~-}“_,7 J
1" MINIMUM —=-——— R
(TYP.) L/ 7 - ® H EXISTING GROUND
r---Ya>

END SECTION

CONCRETE PIPE WITH END SECTIONS HEIGHT OF FILL OVER TOP OF PIPE, H (FEET)
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 CLASS CIR II | CLASS CIR IIT f CLASS CIR IV | CLASS CIR V
CLASS VE II | CLASS VE III | CLASS VE IV | CLASS VE V | CLASS VE VI
L{ = LENGTH OF PIPE TO BE MEASURED WHEN PLACED IN ACCORDANCE WITH SECTION 624. CLASS HE 11 | CLASS HE III | CLASS HE IV
7/ N
L o = LENGTH OF PIPE TO BE MEASURED WHEN PLACED IN ACCORDANCE WITH SECTION 603. /\{/ \//>/ 1000 D 1350 D 2000 D 3000 D 4000 D
CIRCULAR (CIR) 170 18 170 25 + 257037 | + 377045
VERTICAL ELLIPTICAL (VE) 170 18 170 25 +257037 | £37 7045 | + 45 T0 62
EXISTING. GROUND . | | \STRUCTURE HORIZONTAL ELLIPTICAL (HE) 170 18 170 25 + 25 70 37
H s H BACKFILL
N T ; CONSTRUCTION ALLOWABLE RANGE OF HEIGHTS FOR FILL
' | - — MINIMUM COVER FOR RIGID PIPE OVER REINFORCED CONCRETE PIPE
Li® Lo (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 B GENERAL NOTES

THE ADJACENT BOXES SHALL BE R
FILLED WITH DRY, FINE SAND NN 1. PRECAST CONCRETE BOX CULVERT SHALL CONFORM TO THE REQUIREMENTS OF THE
R aoe OF FOLLOWING SPECIFICATIONS:
X
NN §\ ITEM OR CONDITION MIN. COVER AASHTO EQUIV. ASTM
7 N
A \\'x\> DN N | ¥ = 2 FT.OR MORE COVER 2 FT. M 259, TABLE 2 C 1433, TABLE 2
2 X X
,\2 /\2 Q" LESS THAN 2 FT.COVER 0 FT. M 273, TABLE 2 C 1433, TABLE 2
N - 2 AATRARR 7 SRIIHE = X PREFORMED JOINT MATERTAL M 198,6.10R 6.2 | C 990,6.1 OR 6.2
¥ . ' g a }: | SPAN 20 FT.OR MORE 0 FT. ¢ 1577
X NE R }: 1//" DIA. FORMED THE SPECIFICATIONS LISTED ABOVE SHOW REINFORCING PLACEMENT, EARTH COVER
NS 4 . A\ HOLES (TYP.) OR AND OTHER DETAILS NEEDED TO MANUFACTURE THE BOX CULVERTS.
N W=, <\\ LIFTING ANCHORS THE DESIGN FOR A PRECAST CONCRETE BOX WITH A SPAN LARGER THEN 12 FT.
X 1 R S SHALL BE PROVIDED BY THE MANUFACTURER.
/\/ A \/
N
N 3 . 74 N 2. THE CONTRACTOR SHALL SUBMIT TWO SETS OF WORKING DRAWINGS TO THE ENGINEER
K T = - s T > S 8 LIFTING HOLES (LOCATED BY MFR.) SHALL BE FOR INFORMATION ONLY, PRIOR TO FABRICATION.
N — ~ > FILLED WITH GROUT BEFORE BACKFILLING IS
N 2l o o e S S S L L 0, 38&8?/ = N STARTED, (2 HOLES PLACED DIAGONALLY MAY 3. BEDDING ALTERNATIVE 10R 2 IS REQUIRED:
X X SUFFICE FOR SMALLER BOX SIZES). LIFTING ' ,
R R R R RRERGRGIGR GGG ST L UL B S SN AIEIE N T SOCS B oe Ae
1 BEDDING ALTERNATIVE 10R 2. 1 LIFTING BUT SHALL BE INCLUDED IN THE WORK.
_ BEDDING ALTERNATIVE 1 CONSISTS OF 6 IN.OF AGGREGATE BASE COURSE
(CLASS 6) COMPACTED TO NOT LESS THAN 95% MAXIMUM DENSITY DETERMINED
EXCAVATION & BACKFILL B GROUT OR FOAM SEALANT SHALL BE - A IN CONFORMANCE WITH AASHTO T 180.
WILL BE MEASURED AND USED WHEN SPECIFIED ON THE PLANS. ] - NOTE: LINE A-A IS VERTICAL FOR HEADWALL BEDDING ALTERNATIVE 2 CONSISTS OF AN 3 IN. THICK, MINIMUM, LEAN CONCRETE
PAID FOR TO THIS LINE b ] BASE. CEMENT CONTENT = 250 LBS./CU. YD
IN ACCORDANCE WITH N : ST
& : L = LENGTH OF CONCRETE BOX CULVERT AGGREGATE GRADATION FOR ALTERNATIVE 2 BEDDING:
SECTION 206. EXCAVATION BACKFILL U
(DOUBLE PARALLEL PRECAST BOX CULVERT Z-BARS (CONT.) — 1-0n PASSING 2 IN. SIEVE — 100%
INSTALLATION SHOWN) NOSE ANGLE DETAIL (TYP.) TOP AND BOTTOM |__ PASSING NO.4 SIEVE ~ — 20% T0 70%
SEE STANDARD PLANS M-601-2, AND 3 1-on PASSING NO.200 SIEVE — 5% 10 15%
TYPICAL AT ADJACENT BOXES [ At 1-on l
DRILL AND GROUT A= - -
REINFORCING BARS (TYP.) ) P = L Lt T < 4. CBC JOINTS USING RUBBER GASKETS SHALL MEET ASTM C1677.
. SEE STANDIRD PLANS - AT FILLET 0y rEND REINFORCEMENT T0 ] 5. CLASS 1 DRAINAGE GEOTEXTILE SHALL BE COMPLETELY WRAPPED ARQUND
JOINT OUTSIDE HEADWA’LL7 AND L — PREPARE BOX FOR CAST-IN-PLACE ALL CBC JDINTS WHICH DO NOT HAVE RUBBER GASKETS. THE GEOTEXTILE
DEPTH TOEWALL QUANTITIES HEADWALL. PROJECT 10" INTO SHALL EXTEND A MINIMUM OF 1FT.ON EACH SIDE OF JOINTS AND SHALL
VARIES | TOEWALL REINFORCING CAST-IN-PLACE CONCRETE OVERLAP AND BE SECURELY ATTACHED FOR AT LEAST 1FT. AT ITS ENDS.
. - — > AL CornER | THE WRAP SHALL BE A SMOOTH FIT (NOT LOOSE OR STRETCHED) JUST
s S0 HLe LI REINFORCING DETALL Z-BARS (CONT.) PRIOR TO BACKFILL. THE GEOTEXTILE MATERIAL SHALL MEET THE APPLICABLE
. g w D BAR SIZE. STIRRUE — FLOW LINE REQUIREMENTS OF SECTION 420. COST FOR GEOTEXTILE WILL NOT BE MEASURED
> ] ot MR SIZE AND WALL e e | AND PAID FOR SEPARATELY,BUT SHALL BE INCLUDED IN THE WORK.
w/ILL ,,,,,,,,,,,, Pﬁmgﬁ S REINFORCING. > 6. FOR ANY CULVERT SPAN 20 FT.OR GREATER, A FOUNDATION INVESTIGATION
s ! AND REPORT ARE REQUIRED. A LOAD-AND-RESISTANCE FACTOR DESIGN (LRFD)
THICANESS e, N JOINT SEAVANT MATERIAL b HOOKED BARS: 30 DOV IR, BeobING IS REQUIRED USING ASTM C 1577.
L MANUFACTURER'S DRILL AND GROUT SEE STANDARD PLANS  ALTERNATIVE'L 7. 1ie GONTRACTOR HAS THE OPTION OF PROVIDING A CBC WHICH MEETS ASTM C 1577
R - S RECOMMENDATIONS > . H?EKE\IDTDBA;?REI(IZ—A?S"T L I N M 601-1, -2, -3, -20 FOR SPANS LESS THAN 20 FT.
N, O DERTH BOX AS SHOWN oo = 8. SEE M-601-l,2, AND 3 FOR CAST-IN-PLACE CONCRETE BOX CULVERT DETAILS.
TYPICAL JOINT IS 4" BUT 75T IS : SEE STANDARD PLAN M-601-20
INSIDE RECOMMENDED. A FOR WINGWALL APRON DETAILS LEGEND
AND TOE WALL REINFORCING _
STRUCTURE
CLgl\AII-IT\ﬁEIiIIE?AIWALEI_:\ID 1 SEa s
BOSSSEASE STRUCTURE BACKFILL,
777777 POOOOOEEN ASS 1)
‘ ! HEADWALL — WINGWALL (L
| | TOEWALL AND APRON ARE Ty EVBANKMENT
| HAUNCH SURFACE ! — — REQUIRED WHEN CBC IS S MATERIAL
BN
| CONTINUGUS INSIDE I USED AS AN ANIMAL PASS,
| BOX, ALL 4 CORNERS | SEGMENT LENGTHS SHALL BE SPECIFIED BY MANUFACTURER | OR IF SPECIFIED ON PLANS TS EARTH
l l e | ] I LFLOW LINE
! ‘ l__Jﬂ-\---Jrf-J —————— e e e BEDDING
,,,,,, Avava L UE=O=aATAYAYAVAVAWADED=0=0=0= umc U
i BEDDING CONCRETE

CORNERS TYPICAL CULVERT INSTALLATION
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LEGEND GENERAL NOTES

H = NAXIMUM ALLOWABLE HEIGHT DF COVER OVER THE TOP I 1. ALL PIPES SHALL MEET THE REQUIREMENTS OF AASHTO M294 FOR POLYETHELENE
DF THE PIPE, EXCLUDING PAVEMENT THICKNESS. — — :
! Lo - l] AND AASHTO M330 FOR POLYPROPYLENE, TYPE S FOR HIGH DENSITY CORRUGATED
FILL HEIGHTS AND DESIGN ASSUMPTIONS ARE BASED ON - SR \h POLYETHYLENE PIPE (HDPE) AND POLYPROPYLENE PIPE (PP) RESPECTIVELY,
NN

L
AASHTD LRFD BRIDGE DESIGN SPECIFICATIONS, 4TH EDITION, N WITH SMOOTH INNER SURFACE.
SECTION 12, FOR 900 PSI LONG TERM STRENGTH DF HDPE, DN BoTTOM OF
AND AASHTO T180 MINIMUM RELATIVE COMPACTION OF 95% OR 907 EMBANKMENT OR NN\ PAVEMENT 2. gg%’rN AAL F;LESETAELI\%O%E SmTLELN%EDU STEHDE SAME PIPE MATERIAL AND SIZE AS IN THE

SUITABLE MATERIAL SN0 (HMA OR PCCP) '
FILL HEIGHTS ARE BASED ON AASHTO M294 FOR POYLEHTELENE : NN
AND AASHTO M330 FOR POLYPROPYLENE, TYPE S PIPES WITH OUTER, NN W 3. Eﬁg\lll\zlél\él COVER SHALL BE PROVIDED DURING CONSTRUCTION TO PROTECT THE PIPE FROM
CORRUGATED WALLS AND SMODTH INNER LINEARS. 18" (TYP) //\\//\ MAGE.

7 U

FILL HEIGHTS. FOR INSTALLATION WITH HIGH WATER TABLE. REQUIRE N 4. WHEN INSTALLING A GUARDRAL OR A SIGN POST DIRECTLY ABOVE A PIPE, THE POST'S BOTTOM
A SPECIAL DE,SIGN. THE MAXIMUM HEIGHT IN HIGHWATER LU7CATIDNS /<\\ MUST BE AT LEAST 1 FOOT ABOVE THE TOP OF THE PIPE. THE HOLE FOR THE POST SHALL BE
SHOULD BE 15 FEET OR BASED ON AASHTO LRFD DESIGN SPECIFICATIONS. 7 DRILLED INTO THE SOIL.

THE MINIMUM COVER SHALL BE AS SHOWN ON THESE TABLES SI\EEEITL‘ERE

OR CONFORM TO AASHTOD 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

5. STRUCTURE BACKFILL MATERIAL SHALL BE CLASS 1.

6. FOR PIPES 24 INCHES OR LESS IN DIAMETER, H MIN. MAY BE REDUCED TO ONE FOOT FOR LOW
VOLUME APPROACH ROADS NOT ON STATE HIGHWAYS.

SLOPE OF GRADE
/

TO THE TOP OF THE SUBGRADE DURING CONSTRUCTION. BEDDING MATERIAL IN
THE MINIMUM COVER IS BASED ON DUAL AXLE LOADS BEDDING MATERIAL IN SOLL SHALL BE 4" OF
UP TO 50,000 POUNDS. ROCK SHALL BE 12" — LOOSE STRUCTURE
OF LOOSE STRUCTURE AL BACKFILL CLASS 1 [
L = LENGTH OF PIPE TO BE MEASURED WHEN PLACED IN ACCORDANCE BACKFILL CLASS 1 NI =
WITH SECTION 624. M A N
SOIL NN Y SOOI BAVEVENT NN\
L, = LENGTH OF PIPE TO BE MEASURED WHEN PLACED IN ACCORDANCE ROCK SOOI SOOI NN Y A or Pecpy NN
27 WITH SECTION 603. NONCUNCONIN NN Y SO N Y NN
TRENCH WIDTH** N NN RN R N N R R R R R R R RN
4+ = THE MINIMUM SPACING BETWEIEN THE OUTSIDE WALLS OF MULTIPLE PIPES NONCRNENNERNEN RN RO R R RN A
OR END SECTIONS IS 18" OR Y5(d), WHICHEVER IS GREATER. RN N R R R R R RN RN X
’ INSTALLATION OF PIPE EMBANKMENT OR N N R R ANS
NN NN RN OO Y /\\//\\(
| L I 18" (TYP.) AVAVA AV 12" .< N /\{//\\\/
1 L1.sL | + N
' Lo TorL2 KK
STRUCTURE —— /\///\
— | — BACKFILL >\//\>
H or H H or H ’
= L " — L
K ]
BEDDING MATERIAL IN
METAL END SECTION NOTE: USE THE H THAT IS GREATER FOR MAXIMUM ALLOWABLE FILL HEIGHT. ROCK SHALL BE 12"
NOTE: USE THE H THAT IS GREATER FOR MAXIMUM ALLOWABLE FILL HEIGHT. OF LOOSE STRUCTURE
PIPE WITH END SECTIONS PIPE WITHOUT END SECTIONS BACKFILL CLASS 1 — N S S S,
_— N N N N N N £ N N /s

- sOL  BEDDING MATERIAL IN SOIL
SHALL BE 4" OF LOOSE

STRUCTURE BACKFILL CLASS 1
PIPE DIAMETER, d | H MINIMUM HEIGHT H MAXIMUM HEIGHT OF COVER (FT.) RORNANANANANANANNRNANNNNAN ROCK
(IN.) OF COVER (FT.) 95% COMPACTION 90% COMPACTION NN OO O OUOROSWOUOON Y N EMBANKMENT OR TRENCH WiDTH =X I
N R R N R R R R RN

2 2 2 27 25 19 V74 INAONANRANRRNARA AV NN SUTABLE MATERIAL

15 2 2 29 27 20 20 \ /\\\\\\\ MNP \\\\\\ R0 INSTALLATION OF MULTIPLE PIPES

18 2 2 24 23 17 7 TIRRONRAN MING COVER - 00 NN \\//\\Q/ #K TRENCH WIDTH ASSUMES STABLE IN-SITU SIDE WALL

SO N \] AANARR RN

24 2 2 21 20 15 74 KXIR \\///

30 2 2 18 25 ) 7 “0’ S

36 2 2 20 20 13 74 :::: NOMINAL PIPE | MINIMUM COVER (IN.) FOR INDICATED AXLE LOADS (KIPS)

2 ) P o 5 p T &S DIAMETER (IN.) 18.0-50.0 50.0-75.0 75.0-110.0 110.0-150.0

; > - ) " e 2 - 36 24.0 30.0 36.0 36.0
8 STRUCTURE 42 - 48 36.0 36.0 420 480
60 5 29 s Z 18 7 " BACKFILL 54 - 60 36.0 36.0 420 480
NOTE: THE VALUES FOR POL YPROPYLENE PIPES (AASHTO MI30) ARE SHOWN IN ITALICS. AASHTO MINMUM COVER FOR CONSTRUCTION LOADS
MINIMUM AND MAXIMUM COVER CONSTRUCTION MINIMUM COVER FOR PIPE
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LEGEND

> . & T s

A s .'-AH

NN\ %k\ I
SN BOTTOM OF
H N> O\ PAVEMENT

\\\\ (HMA OR PCCP)

R

/\

\N%

N

N

N

H = MAXIMUM ALLOWABLE HEIGHT OF COVER DVER THE TOP
OF THE PIPE, EXCLUDING PAVEMENT THICKNESS.
FILL HEIGHTS ARE BASED ON AASHTD M304 POLYVINYL CHLORIDE
(PVC) PIPE WITH OUTER, RIBBED WALL AND SMOOTH INNER WALL,
AND ON AASHTO T180 MINIMUM RELATIVE COMPACTION OF 95% OR 90%
EMBANKMENT OR
FILL HEIGHTS, FOR INSTALLATION WITH HIGH WATER TABLE, REQUIRE
A SPECIAL DESIGN. THE MAXIMUM HEIGHT IN HIGHWATER LOCATIONS SUTABLE MATERIAL N\
SHOULD BE 15 FEET OR BASED ON AASHTO LRFD DESIGN SPECIFICATIONS. ;v
THE MINIMUM COVER SHALL BE AS SHOWN ON THESE TABLES 18" (TYP.)
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 oA URE
70 THE TOP OF THE SUBGRADE DURING CONSTRUCTION.
THE MINIMUM COVER IS BASED ON DUAL AXLE LDADS
UP TO 50,000 POUNDS.
L (= LENGTH OF PIPE TO BE MEASURED WHEN PLACED IN ACCORDANCE
17 WITH SECTION 624.
BEDDING MATERIAL IN
L, = LENGTH OF PIPE TO BE MEASURED WHEN PLACED IN ACCORDANCE ROCK SHALL BE 12"
WITH SECTION 603, OF LOOSE STRUCTURE
BACKFILL CLASS 1
| |_1 |
| |_2 |
H or H
1 X -
METAL END SECTION 22222
NOTE: USE THE H THAT IS GREATER FOR MAXIMUM ALLOWABLE FILL HEIGHT.
PIPE_WITH END SECTIONS
PIPE DIAMETER, d |H MINIMUM HEIGHT OF H MAXIMUM HEIGHT OF COVER (l-l')
(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

AS

)

N

BEDDING MATERIAL IN

ROCK

TRENCH WIDTH

[ LOOSE STRUCTURE
BACKFILL CLASS 1

**

INSTALLATION OF PIPE

GENERAL NOTES

1. ALL PIPES SHALL MEET THE REQUIREMENTS

OF AASHTO M304 FOR POLYVINYL CHLORIDE (PVC)

PROFILE WALL DRAN PIPE WITH 46 PSI WALL STIFFNESS PER ASTM F949.

AASHTO M278 MAY BE USED.

. FOR PIPES WITH DIAMETERS OF 15 INCHES OR LESS, SOLID WALL PVC PIPES MEETING

3. WHEN A PIPE IS TO BE EXTENDED, THE SAME PIPE MATERIAL AND SIZE AS IN THE

ORIGINAL INSTALLATION SHALL BE USED.

. MINIMUM COVER SHALL BE PROVIDED DURING
DAMAGE.

CONSTRUCTION TO PROTECT THE PIPE FROM

5. WHEN INSTALLING A GUARDRAL 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.

. STRUCTURE BACKFILL MATERIAL SHALL BE CLASS 1.
. FOR PIPES 24 INCHES OR LESS IN DIAMETER, H MIN. MAY BE REDUCED TO ONE FOOT FOR LOW

VOLUME APPROACH ROADS NOT ON STATE HIGHWAYS.

SOIL SHALL BE 4" OF

SLOPE OF GRADE
/

-_ RSN NN
NN NN RN SN gorron oF N
SO OO PAVENENT NN
OO NN R R RN
NN RRRN H OO (HMACOR PEEP) (N
R . R R R L R R R R RN
OO ONONN OO S
SOOI D
EMBANKMENT OR AL
O SONNN NIRK
SUITABLE MATERIAL A NN Q >\///\\//
18" (TYP.) —ss 12" NN
KRS R
QRS SRS SR
STRUCTURE —— “’Q‘Q‘ }.’Q‘Q‘q R
BACKFILL XKL KKK N2
XXX %000 A
R [RKS

BEDDING MATERIAL IN
ROCK SHALL BE 12"

QK3
IS
4000
B
<X

::::
":

OF LOOSE STRUCTURE |
BACKFILL CLASS 1

PSP PSS PSP PES PSS
\ BEDDING MATERIAL IN SOIL

. SOL " SHALL BE 4" OF LOOSE
\\\\\\\\\\\\\\\\\\\\\\\X ROCK STRUCTURE BACKFILL CLASS 1
: EMBANKMENT OR
A AN AN AN A A R AT A A AN N Y SUTABLE MATERIAL TRENCH wipTH X |
%\ DRV AN E N SN SN R
NN NN INSTALLATION OF MULTIPLE PIPES
AU MIN. COVER 00 00 \\//>\\\
ARNANRN l ARNANAN \i\///\ HK TRENCH WIDTH ASSUMES STABLE IN-SITU SDE WALL
SERKSE LA R
.09 <
0’0’0’0 O
,0:0:0: p| NOMINAL PIPE | MINIMUM COVER (IN.) FOR INDICATED AXLE LOADS (KIPS)
’0.0‘0‘ A DIAMETER (IN.) 18.0-50.0 50.0-75.0 75.0-110.0 110.0-150.0
:0:0:0 _STRUCTURE 24 - 36 24.0 30.0 36.0 36.0
XD X | 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

DF 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 MP 20, 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 AASHTOD 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.

G T 5
N

GENERAL NOTES

. ALL PIPES SHALL MEET THE REQUIREMENTS OF AASHTO MP 20 FOR STEEL REINFORCED,
POLYETHYLENE, TYPE S RIBBED PIPE WITH SMOOTH INNER SURFACE. INSTALLATION SHALL

N

AR {\
N BOTTOM OF
PAVEMENT

CONFORM TO AASHTO LRFD BRIDGE CONSTRUCTION SPECIFICATIDNS, 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.

18" (TYP.)

SO (HMA OR PCCP)
N

o
N
%4
//\/

7,

STRUCTURE
BACKFILL

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

L 1= LENGTH OF PIPE TO BE MEASURED WHEN PLACED IN ACCORDANCE
WITH SECTION 624.
L, = LENGTH OF PIPE TO BE MEASURED WHEN PLACED IN ACCORDANCE
2 WITH SECTION 603.
+ = THE MINIMUM SPACING BETWEEN THE OUTSIDE WALLS OF MULTIPLE PIPES

OR END SECTIONS IS 18" OR d/2, WHICHEVER IS GREATER.

/s

N\

N

DAMAGE.

MINIMUM COVER SHALL BE PROVIDED DURING CONSTRUCTION TO PROTECT THE PIPE FROM

. 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.

ROCK

TRENCH WIDTH i

NSRS N /’/\ IS N

SOIL

BEDDING MATERIAL IN
SOIL SHALL BE 4" OF

[ LOOSE STRUCTURE

BACKFILL CLASS 1

5. STRUCTURE BACKFILL MATERIAL SHALL BE CLASS 1.

SLOPE OF GRADE
/

PAVEMENT
« (HMA OR PCCP) N\

NN N NIV NN
AN NN NN AU AU AU NN U N I N O NN AN
NN NN NN NN AU RO NIV NIV NN

NN NN NN NN RO SOOI Y I
INSTALLATION OF PIPE EMBANKMENT OR N NN NN RO RO RO RO R R AN
SUITABLE MATERIAL NN NN RO RS /\\\///\\\//
, L . 18" (TYP.) —B S 12 ¢ » /\\///\\\/_
OO\
2 OR SK
STRUCTURE —— /\///\
— | _ BACKFILL N
H OR H H OR N
% L N i b -
BEDDING MATERIAL IN
METALHEND SECTION NOTE: USE THE H THAT IS GREATER FOR MAXIMUM ALLOWABLE FILL HEIGHT. ROCK SHALL BE 12"
NOTE: USE THE H THAT IS GREATER FOR MAXIMUM ALLOWABLE FILL HEIGHT. OF LOOSE STRUCTURE
PIPE_WITH END_SECTIONS PIPE WITHOUT END SECTIONS BACKFILL CLASS 1 —— LI
- ol BEDDING MATERIAL IN SOL
SHALL BE 4" OF LOOSE
ROCK STRUCTURE BACKFILL CLASS 1
AR RN R R R RN RO RN x o wom |
AN W
PIPE DIAMETER, d | H MINIMUM HEIGHT | H MAXIMUM HEIGHT * AR AT AT AT TR RN AN AN NN EVAKIENT O} |
(IN.) OF COVER (FT.) OF COVER (FT.) g\\\\\\\\\\ NN \\\\\ NN\ INSTALLATION OF MULTIPLE PIPES
30 2 50 RZNNAN NN NN\
" ; - U MINL COVER 0 \\//\\Q/ *K TRENCH WIDTH ASSUMES STABLE IN-SITU SIDE WALL
SOV U S OORKS
7
42 2 50 “" \/
A
48 2 30 00‘0 \
- > - SRR NOMINAL PIPE | MINIMUM COVER (IN.) FOR INDICATED AXLE LOADS (KIPS)
00‘0 DIAMETER (IN.) 18.0-50.0 50.0-75.0 75.0-110.0 10.0-150.0
60 25 30 30 - 36 24.0 30.0 36.0 36.0
* A MANUFACTURER'S CERTIFICATION OF MAXIMUM ALLOWABLE FILL HEIGHT IS REQURED | 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 CONSTRUCTION MINMUM COVER FOR PIPE AASHTO MINIMUM COVER FOR CONSTRUCTION LOADS
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PIPE THICKNESS DIMENSIONS
DIA AlslH| L] wl T
IN.

12 0.064 6 6 6 21 24 34
18 0.064 8 10 6 31 36 46
21 0.064 9 12 6 36 42 52
24 0.064 10 13 6 41 48 58
30 0.079 12 16 8 51 60 70
36 0.079 14 19 9 60 72 94
42 0.109 16 22 1 69 84 106
48 0.109 18 27 12 78 90 112
54 0.109 18 30 12 84 102 124
60 0.109 18 33 12 87 114 136
66 0.109 18 36 12 87 120 142
72 0.109 18 39 12 87 126 148
78 0.109 18 42 12 87 132 154
84 0.109 18 45 12 87 138 160

FLEXIBLE ROUND PIPE

/" DIA.
THREADED ROD OR
ACCEPTABLE EQUIV.

TYPE 1 TYPE 2

FOR 30 IN. THRU 36 IN.
ROUND PIPE WITH ANNULAR

FOR 18 IN. THRU 24 IN.
ROUND PIPE WITH ANNULAR

DIA.
DR RISE

PIPE PAY LENGTH, ITEM 603 —*
CULVERT PAY LENGTH, ITEM 617

ROD
HOLDER

OR
SPAN

DIAMETER

£

Y

up
T~

]

f—

REINFORCED
EDGE

TYPE 3

FOR 42 IN. THRU 84 IN.ROUND PIPE
WITH ANNULAR CDRRUGATIONS AND ALL

PLAN VIEW

FLEXIBLE PIPE ARCH

HOLES FOR TOE PLATE, AT
12" C. TD C. MAX SPACING
|

HOLES FOR TOE PLATE, AT
12" C. TO C. MAX SPACING

P

8II

PIPE ARCH DIMENSIONS 1
Thlcke A| B | H|L wi| T
SPAN x RISE (HY) | MAX) | (17 (215" | (£2v) 2.
IN. 3.
21 x 15 0.064 7 10 6 23 36 46
24 x 18 0.064 8 12 6 28 42 52 4
28 x 20 0.064 9 14 6 32 48 58 .
35 x 24 0.079 10 16 6 39 60 70 5.
42 x 29 0.079 12 18 8 46 75 85
49 x 33 0.109 13 21 9 53 85 103 6.
57 x 38 0.109 18 26 12 63 90 108
64 x 43 0.109 18 30 12 70 102 120
71 x 47 0.109 18 33 12 77 114 132 7.
8.

10.

11

12.
13.

0

E

o]
010

K
e

4
) H

T

TOE PLATE (FIELD-BOLTED)
F

b

CONNECTION WITH
CORRUGATED END ON

CORRUGATIONS. NOT TO BE USED ~ CORRUGATIONS. NOT TO BE USED SIZES WITH HELICAL CORRUGATIONS AND FOR | T |
ON HELICALLY-FORMED PIPE ON HELICALLY-FORMED PIPE ALL METAL PIPE ARCH CULVERTS.SHOP ATTACH T0F PLATE (FIELD-BOLTED)
UNLESS RECORRUGATED. UNLESS RECORRUGATED. A 24 IN. MIN. LENGTH OF ANNULAR PIPE WITH
GALV. RIVETS OR BOLTS, SPOT WELDS, OR ELEVATIONS
2 IN.LONG SKIP WELDS ON 8 IN. CTRS.
TYPICAL CONNECTIONS  REPAIR BURNT GALVANIZING IN ACCORDANCE
WITH SUBSECTION 707.09.
END SECTION AND CONNECTION DETAILS FOR ROUND AND ARCH METAL PIPES D
PIPE DIMENSIONS MASTIC SHALL BE APPLIED | - Dy K
1.D. WHEN REQUIRED. . -V -
Alc|L]E BN 2
IN. TAPERED SLEEVE ] 1
SHALL BE 12 GAGE . —
18 10 4 | 78 | 36 SMODTH GALVANIZED o
24 10 48 78 48 STEEL CONFORMING — .
30 141 36 | 9% | 60 TO AASHTO M 218 >~
36 18 % | 9% 72
42 | 24 | 36 | 9 78
48 | 28 | 24 | 9 | 84 SEE DETAIL A
54 | 30 | 36 | 9 90
60 | 36 | 36 | 9 96
72 | 34 | 20 | 96 | 108
WELD
PLAN REINFORCED CONCRETE CIRCULAR PIPE ok muer
END SECTION e D+ Yy —]
—X 70 SLEEVE

| L |
SECTION X-X

END SECTION FOR REINFORCED CONCRETE CIRCULAR PIPE

END VIEW "X

TAPERED SLEEVE.

D | Z oy
IN.
18 - 24 12
30 AND 36 16
42 AND LARGER 24

GENERAL NOTES
DIMENSIONS OF END SECTIONS MAY VARY SLIGHTLY FROM THOSE SHOWN ON THE TABLES DUE
TD DIFFERENT MANUFACTURERS' CONFIGURATIONS.
CONCRETE END SECTIONS SHALL BE FURNISHED WITH TONGUE OR GROOVE AS REQUIRED.

DESIGN LENGTH OF PIPE OR SIDE DRAIN IS BASED ON LENGTH OF END SECTION SHOWN
IN TABLE. ANY ADDITIONAL PIPE REQUIRED TO PROVIDE THE DESIGN LENGTH SHALL BE
FURNISHED BY THE CONTRACTOR AT NO ADDITIONAL COST TO THE PROJECT.

THE INSIDE CONFIGURATION AND THE JOINT OF CONCRETE END SECTION AND PIPE SHALL MATCH.
END SECTIONS FOR CMP ARCH PIPE SHALL MATCH THE DIMENSIONS OF THE PIPE SHOWN
ON THE PLANS.

GALVANIZED TOE PLATE AS SHOWN IS REQUIRED ON END SECTIONS FOR CORRUGATED
STEEL PIPE AND SHALL BE THE SAME THICKNESS AS END SECTIONS. TOE PLATE SHALL
BE FIELD-BOLTED TO END SECTION WITH % IN. GALVANIZED BOLTS, NUTS AND WASHERS.

GALVANIZED STEEL SHALL CONFORM TO AASHTO M 111, M 218 OR M 232.

FOR TYPE SD END SECTIONS, BARS SHALL BE FABRICATED FROM NPS-3 GALVANIZED STEEL
SCHEDULE 40 PIPE WHICH SHALL CONFORM TD ASTM A 53.

FOR A TYPE SD END SECTION, THE INSTALLATION OF ALTERNATIVE 10R ALTERNATIVE 2 END
SECTION SHALL BE THE CONTRACTOR'S DPTION.

CONCRETE PIPE JOINT FASTENERS, WHERE SHOWN ON PLANS, SHALL BE INSTALLED SO THAT
A MINIMUM OF 15 LINEAR FEET OF THE OUTLET END OF THE PIPE ARE MECHANICALLY LOCKED
TOGETHER. END SECTION LENGTHS WHEN USED, SHALL BE INCLUDED IN THE 15 LF REQUIREMENT.

CONNECTIONS OF METAL END SECTIONS TO PLASTIC PIPE SHALL BE APPROVED BY THE ENGINEER.
PLASTIC END SECTIONS SHALL NOT BE USED.

THE END SECTION STYLE, EITHER REGULAR OR SAFETY, SHALL BE AS SHOWN ON THE PLANS.

AT THE OPTION OF THE CONTRACTOR AND APPROVAL OF THE CDOT PROJECT ENGINNER, REINFORCED
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 SUBSECTION 601.03.

—C

—

MAY USE TYPE 10R 2

NOTE: METAL END SECTION SHALL
BE FIRMLY WEDGED INTO
PIPE END BEFORE BACKFILLING.

STEEL END SECTION FOR
CONCRETE CIRCULAR PIPE

(ALTERNATIVE FOR CONCRETE END SECTION)

— - i F ....................... t
| L | ~— SPAN —]
J SECTION F-F END VIEW
E
EQUIVALENT DIMENSIONS
CIRCULAR NOMINAL
_ DIA. SPAN xRISE | A c L E
—— IN.
24 30 | 19 9 33 72 | 48
30 38 | 24 | 10 18 72 | 60
36 45 | 29 | 12 24 | 84 | 72
42 53 | 34 | 16 % | 9% 78
48 60 B | 2 36 | 9% 84
54 68 | 43 | 26 36 | 9% 90
60 76 | 48 | 30 36 | 9% 9

END SECTION FOR REINFORCED
CONCRETE ELLIPTICAL PIPE
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DETAIL A
SAEERAR oo [
ROD LUG SHALL BE GALVANIZED OR COATED } /E/‘,‘; OPROED eauaDD LU
WITH EPOXY PAINT OR APPROVED EQUAL. I .
DIAETER F " M—Axn' v — %1@%
INo : m 2I_5]|
18 - 30 5 [ ' \ i :r\ — 1
36 - 42 6 ' FIT 5
48 - 60 7 LOCATION OF _g'" - -3‘7 F
72 - 84 9 1" DIA HOLES 1
CONCRETE JOINT FASTENER (TWO PER JOINT)
CONCRETE AND STANDARD PLAN NO.
M-603-10

METAL END SECTIONS
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24—
MAX.SPA. &

~—— PIPE DIA.

ROLLED TIGHTLY AGAINST

SIDE VIEW OF END SECTION - ALTERNATIVE 1

L

EDGE OF SIDE WALL SHEET

MIN. %s" DIA.
 GALVANIZED STEEL ROD
OR #4 GALVANIZED
REINFORCING BAR

NOTE: ALL CUT OR WELDED SURFACES SHALL
BE PROTECTED WITH ONE FULL BRUSH COAT
TOP OF SLOPED OF ZINC RICH PAINT IN ACCORDANCE WITH
o END SECTION | o SUBSECTION 707.09.
THD. 2//5"
5/ "
\  PIPE 7 0R 7,
DIA. REINFORCED EDGE FULL :
oLy 375 70 Wb LEISTH 0 40 SECTon &
THE SURFACES TIGHTLY
TOGETHER -\ TWO STRUCTURAL
PLATE GALVANIZED
j L H ASSEMBLY NUTS.
—e o ol 3 ——— 6" MIN.
| | ? 8" |
GALV. TOE PLATE EXT.
(FIEL D-BOLTED) e HOLES AT —— TYPICAL ANCHOR BOLT
12" CTRS. (MAX.) (GALVANIZED)
le— A w A —
OVERALL WIDTH

FRONT VIEW

— ALTERNATIVE 1

(BARS NOT SHOWN)

3" DIA. GALV. STEEL PIPE (SCHED. 40)
EQUALLY SPACED AT 24"

\

3 ANCHOR BOLTS
EQUALLY SPACED

V" —
STEEL ROD 9 END SECTION CONNECTION | (|74 GALV. CHANNEL,
SIMILAR TO TYPE 1 OR DA 4 240 I« oan || TACK-WELDED |
Z] TYPE 2 IS REQUIRED | [| ALONG SLOPED
(SEE SHEET 1) EDGE OF PIPE
SECTION A-A
TWO !/," DIA. GALV. HEX. HEAD BOLTS
TOP_VIEW - ALTERNATIVE 2
L Il
ALTERNATIVE 1 6:1 SLOPE T
PIPE
END SECTIONS FOR CIRCULAR PIPES # | ANCHOR BOLTS DIA.
2 O
PIPE MIN. DIMENSION (IN.) " x 9t SLOTTED LA gy 1 | I J
DIA. THICK OVERALL SLOPE LENGTH (L) FOR Y," DIA. GALV. BOLTS <] \\\ P2 4 F R
(IN) vy | A | H W WIDTH m L g |*.] — CLASS B CONCRETE SHALL TYPICAL EACH END
il gl ey R S
5 | 064 | 816 |2 3 6:1 30 L_5|/4.. N 3" GALVANIZED PIPE (SCHED. 40): el '
18 64 | 8 | 6 |24 40 611 48 FLATTEN END, THEN BEND OUTSIDE 6"
: : 4" TO MATCH END SECTION SIDES.
21 064 | 8 | 6 |27 43 6:1 66
24 | 079 | 8 | 6 |30 46 6:1 84 BAR END DETAILS
SIDE VIEW OF END SECTION - ALTERNATIVE 2 TYPICAL
(FOR ALTERNATIVE 1) =2 VL S e e ARV <
30 | 079 [12 |9 |36 60 6:1 120 : BOTH
% 0 |12 19 |a 6 o - ¥," GALV. CHANNEL, TACK-WELDED EVERY 24" /a
: : TYPE SD END SECTIONS FOR SIDE DRAIN UR LESS ALONG SLOPED EDGE OF PIPE
BAR END DETAIL
(FOR ALTERNATIVE 2)
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(SEE NOTE 4)
1II —_

31"

(SEE
NOTE 8
ON

SHEET 2)

NORMAL EDGE OF
PAVED SHOULDER

OR 2" MIN. HMA

EARTH SHOULDER

S
d

3'MIN.

2'MIN.

=
(SEE NOTE 3)
6'POST S'

NORMAL ROADSIDE INSTALLATION

WHEN FILL REQUIRES GUARDRAIL

(SEE NOTE 5)

BREAKPDINT

SLOPE

lll —_

31"

(SEE NOTE 8
ON SHEET 2)

(SEE NOTE 2)

\

(SEE NOTE 3)

(SEE NOTE 6)

OPTION A

RAIL FACE TO BE
AT OR IN FRONT

OF CURB FACE Tj

31"

URBAN ROADSIDE INSTALLATION WITH CURB AND GUTTER

Co—
ALTERNATIVE ﬁ
W0OD CURB
TYPE 6 Y (NOTE 6)
CURB
4II
L

~——"0BSTRUCTION

VARIABLE

1II —_

7' POST IDENTIFICATION
(SEE NOTE 11 ON SHEET 2)

31"
(SEE NOTE 8
ON SHEET 2)

BREAKPOINT

(SEE NOTE 2)

C—

\

NORMAL EDGE OF
PAVED SHOULDER

2" MIN. HMA
(SEE NOTE 3)

—
A

7'POST 5'

RESTRICTIVE ROADSIDE INSTALLATION

WITH 7 FOOT GUARDRAIL POSTS
(SEE NOTE 5)

3'MIN.
~——0BSTRUCTION

~—2'MIN.

TYPE 6 CURB

VARIABLE
SLOPE

ROADSIDE INSTALLATION

WITH EROSION CONTROL CURB

OPTION B (PREFERRED)

8' MIN. |

IF RAIL FACE IS NOT

AT OR IN FRONT
OF CURB FACE
31"

l

T

C—

VARIABLE
T

SLOPE

j— KBREAKPUINT

-

POINT OF SLOPE
SELECTION (POSS)

(SEE NOTE 2)
NORMAL FILL SLOPE

NORMAL CATCHPQINT

EMBANKMENT WITH GUARDRAIL

(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.)

1.5:1 MAX.
/ AT POST

GENERAL NOTES

L. TOLERANCE FOR TOP OF GUARDRAIL BEAM IS 1 IN.

2. RATE OF SLOPE DEPENDS ON GUARDRAIL LOCATION:

A. FOR GUARDRAIL FACE 2 FT.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 FT.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 IN. MINIMUM THICKNESS PAVED SURFACE TO

1 FT.BEHIND THE GUARDRAIL POSTS OR TO THE EROSION CONTROL CURB AS SHOWN ON PLANS.
ASPHALT CUTTING & 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 IN. THICK FIBER REINFORCED CONCRETE PAVEMENT MAY ALSO BE USED
FOR PAVING BENEATH THE GUARDRAIL. INSTALL THE POST IN A !/, IN.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 FT.FOR SHOULDERS 8 FT.DOR WIDER
2 FT.FOR SHOULDERS 6 FT.OR LESS

THE GUARDRAIL OFFSET FROM PAVED INSIDE SHOULDER EDGE OF A DIVIDED HIGHWAY SHALL BE;
0 FT.MINIMUM FOR SHOULDERS 6 FT.OR WIDER
2 FT.DESIRABLE FOR 4 FT. SHOULDERS

THE ABOVE 2 FT.GUARDRAIL TO SHOULDER OFFSET IS DESIRABLE BUT NOT REQUIRED FOR:

A FOR AN EXISTING HIGHWAY WITH A DESIGN SPEED LESS THAN 50 MPH, THE MINIMUM OFFSET
IS 4 FT.FROM THE TRAVELED WAY.

B. FOR 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 FT.BEYOND RAMP NOSE.

(2) THE NON-OFFSET GUARDRAIL IS NOT LOCATED ON THE RAMP EXIT OR ENTRANCE
CURVE CONNECTION TD THE MAJOR HIGHWAY.

(3) THE RAMP SHOULDERS ARE 4 FT.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 TRAVEL WAY,EVEN FOR
SHORT DISTANCES, WHILE PROVIDING A SMDOTH CHANGE IN GUARDRAIL ALIGNMENT.

5. IF 2 FT. CANNDT BE PROVIDED BETWEEN THE BACK OF THE GUARDRAIL POST AND THE BREAKPOINT,
USE 7 FT. GUARDRAIL POSTS. REFER TO THE "RESTRICTIVE ROADSIDE INSTALLATION" DETAIL.

6. WHEN SPECIFIED ON THE PLANS, INSTALL 4 IN.HIGH TYPE 6 CURB WITH ITS FACE AT OR BEHIND
THE RAIL FACE. AS AN ALTERNATIVE WHEN SPECIFIED ON THE PLANS, INSTALL A 2 IN.x 6 IN.
TREATED (AASHTO M 133) WOOD CURB. FASTEN WITH A 4 IN.LAG BOLT AND WASHER AT
EACH WOOD POST,OR WITH A 144 IN.DIA. BOLT WITH WASHER AND NUT AT EACH STEEL POST.
IF THE 2 IN.x 6 IN. WOOD CURB IS SPECIFIED, IT WILL BE INCLUDED IN THE COST OF THE GUARDRAIL.
IF APPROVED BY THE ENGINEER, A 2 IN.x 4 IN. TREATED W0OD CURB MAY BE SUBSTITUTED FOR
THE 2 IN.x 6 IN.CURB AND SET ON TOP OF PAVEMENT SURFACE AND ATTACHED AS DESCRIBED ABDVE.
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.

(CONTINUE ON SHEET 2)

SLOPE

* LEAVE-OUT AREA IS Y LEAVE-OUT EMBEDMENT AREA
NOT REQUIRED WHEN o 8 (SQUARE OR ROUND) c5— PAVEMENT
HOT MIX ASPHALT > A STEEL
PAVEMENT IS LESS dfes o OR WOOD POST
THAN 2 INCHES "' GROUT OR oo
" BACKFILL 7" g2 o83
7" MIN. <6 - 3 MIN. 2 W-BEAM
*vaies | o83 ¢ MIN.|  faoedoedd GUARDRAIL
3 282 °92 °84
SN :
ASPHALT XK (// S 1'- 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 TD ROTATE IN THEIR EMBEDMENT SUCH THAT VEHICLE IMPACT LOADS ARE DISTRIBUTED
THROUGH THE POST INTO THE EMBEDMENT MATERIAL PRIOR TO THE POSTS BREAKING PREMATURELY.

Colorado Department of Transportation
2829 West Howard Place

CDOT HQ, 3rd Floor

MIDWEST STANDARD PLAN NO.

GUARDRAIL SYSTEM (MGS) L6061

CDOT
g Denver, CO 80204
~7  Phone: 303-757-9021 FAX: 303-757-9868

LOCATION SPACING

ALL LDCATIONS EXCEPT "

BRIDGE RAIL LOCATIONS 6-3

BRIDGE OR STRUCTURE APPROACH ST

NORMAL CENTER-TO-CENTER POST SPACING
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234" GENERAL NOTES (CONTINUED FROM SHEET 1)

7. SEE SHEETS 7 AND 9 FOR CURB TREATMENTS AT GUARDRAIL TERMINALS. 18. REFERENCES SUCH AS ©6PDBO1", ©6PDEOL", AND 66PWEOI"IN THIS

STANDARD PLAN SPECIFY HARDWARE DETAILS FROM ©©A GUIDE TO
8. FI'I'I-:I .I-ZI-IBISIN[nggSégNAgéI\-/IE BE LESS THAN 28 INCHES, RESET GUARDRALL HEIGHT STANDARDIZED HIGHWAY BARRIER HARDWARE" PREPARED BY THE

AASHTO-AGC-ARTBA JOINT COOPERATIVE COMMITTEE.

3/, 20" SPLICE LAP
4 TWO 16d GALV.

L—" NAILS (TYPICAL)

V4 } 9. AL W-BEAM SPLICES, AND SPLICES OF TERMINAL CONNECTORS TO W-BEAM 19. RAIL BLOCKS MANUFACTURED FROM SYNTHETIC MATERIAL WILL BE ACCEPTED
SHALL BE LAPPED IN THE DIRECTION OF TRAFFIC UNLESS OTHERWISE NOTED %S ALTERNATIVES TO WOOD BLOG
77777 - 140 IN THE PLANS R BY THE MANUFACTURER KS FOR USE WITH STEEL POSTS PROVIDED
77777 e BLOCK : THAT THE BLOCKS HAVE RECEIVED FHWA APPROVAL.
T | 10- MATERIAL TYPE AND SHAPE OF POSTS AND BLOCKS SHALL BE THE SAVE 20. WOOD POSTS SHALL BE MADE OF TIMBER WITH AN EXTREME FIBER STRESS
THROUGHOUT THE PROJECT EXCEPT WHEN SPECIFIC POSTS AND BLOCKS IN BENDING OF 1200 PSI STRESS GRADING AND POST DIMENSIONS SHALL
5 DIA. x 22" BOLT / \ %" HEX NUT ARE SPECIFIED, i.e. AT END ANCHORAGES AND BOX CULVERTS. CONFORM WITH THE RULES OF THE WEST COAST INSPECTION BUREAU, OR
IN 3" HOLE AND WASHER 1. WHEN SPECIFIED IN THE CONTRACT, 7 FT.POSTS SHALL BE INSTALLED THE SOUTHERN PINE BUREAU, OR THE WESTERN WOOD PRODUCTS ASSOCIATION.
WooD POST INSTEAD OF THE STANDARD 6 FT.POSTS. THE 7 FT.POSTS SHALL BE TIMBER FOR POSTS SHALL BE EITHER ROUGH SAWN (UNPLANED) OR
A . %" HEX NUT MARKED WITH THE NUMBER 7 TO ENSURE PERMANENT INDENTIFICATION. S4S (SURFACED FOUR SIDES) WITH NOMINAL DIMENSIONS INDICATED.
AND WASHER STEEL POSTS SHALL BE STAMPED PRIOR TO GALVANIZING. THE NUMBER 7 ONLY ONE TYPE OF SURFACE FINISH SHALL BE USED FOR POSTS AND
SHALL BE A MINIMUM 2 IN. TALL AND LOCATED AS SHOWN ON THE BLOCKS IN ANY ONE CONTINUOUS LENGTH OF GUARDRAIL.
ELEVATION VIEW ON SHEET 1. 21. GLULAM POSTS AND BLOCKS WILL BE ACCEPTED AS ALTERNATIVES PROVIDED
12. THE STANDARD 3 IN.X 1% IN.X ¥ IN.RECTANGULAR WASHER USED THAT THE SUPPLIED MATERIALS HAVE RECEIVED FHWA APPROVAL AND ARE
I~ SEE NOTE 14 UNDER POST BOLT HEADS IN THE PAST MAY REMAIN IN EXISTING CERTIFIED AS IDENTICAL TO THE SPECIMENS USED FOR TESTING AND APPROVAL.
INSTALLATIONS BUT SHALL NOT BE USED IN NEW CONSTRUCTION, 22. PRESSURE TREATMENT OF POSTS AND BLOCKS SHALL CONFORM TO
—— ¥," DIA. HOLE REPAIRS, OR RESETTING OF RAIL, EXCEPT WHEN SPECIFICALLY IDENTIFIED AASHTO M 133 EXCEPT THAT BLOCKS NEED NOT BE INCISED. PRESERVATION
ON THE STANDARD PLAN. ASSAY RETENTION REPORTS SHALL BE SUBMITTED TO THE ENGINEER.
13. STANDARD GALVANIZED ROUND STEEL WASHERS SHALL BE USED UNDER THE CONTRACTOR SHALL CERTIFY THAT THE SPECIES AND GRADE MEET
~— 6'WOOD POST ALL NUTS IN CONTACT WITH WDOD POSTS. THE REQUIREMENTS OF THE CONTRACT.
g&“ﬁgfg 12’)*3 14. AN ADDITIONAL HOLE SHALL BE PROVIDED IN THE POSTS TO FACILITATE 25. W-BEAM AND THRIE-BEAM GUARDRAIL POSTS SHALL BE MANUFACTURED
FUTURE RAISING OF THE RAIL ELEMENTS AND BLOCKS FOR OVERLAYS. USING AASHTO M 270 (ASTM A 709) GRADE 36 STEEL UNLESS CORROSION
15. RETROREFLECTOR TABS SHALL BE INSTALLED AT 25 FT. INTERVALS RESISTANT STEEL 1S REQUIRED, IN WHICH CASE THE POST SHALL BE
MANUFACTURED FROM AASHTO M 270 (ASTM A 709) GRADE 50W STEEL.
(SEE SHEETS 6 AND 8 FOR EXCEPTIONS). RETROREFLECTOR TABS WILL _
THE DIMENSIONS OF THE CROSS-SECTION SHALL CONFORM TO A W6 X 9
~aag NOT BE PAID FOR SEPARATELY BUT SHALL BE INCLUDED IN THE WORK.
SECTION AS DEFINED IN AASHTO M 160 (ASTM A 6). W6 X 8.5 WIDE FLANGE
THE TABS SHALL BE MDUNTED SO THE BOLT SLOT FACES AWAY FROM STEEL POSTS ARE AN ACCEPTABLE ALTERNATIVE TO THE W6 X 9
TRAFFIC, AND THE RETROREFLECTOR SURFACE FACES THE APPROACHING :
TRAFFIC FOR ONE-WAY ROADS.FOR TWO-WAY ROADS,BOTH SIDES OF 24. AFTER THE SECTION IS CUT AND ALL HOLES ARE DRILLED DR PUNCHED
(PDBO1 & PDEO1) THE TABS SHALL BE RETROREFLECTIVE, SO THAT DELINEATION IS THE COMPONENT SHALL BE ZINC-COATED CONFORMING TO AASHTO M 111
%" DIA. x 22" BUTTON HEAD BOLT PROVIDED FOR BOTH DIRECTIONS OF TRAVEL. THE RETROREFLECTIVE (ASTM A 123) UNLESS CORROSION-RESISTANT STEEL IS USED. WHEN
SHEETING COLOR SHALL MATCH THE COLOR OF THE ADJACENT TRAVEL CORROSION-RESISTANT STEEL IS USED THE PORTION OF THE POST TO BE
w0OD POST & BLOCK N WAY EDGE LINE. SEE THE RETROREFLECTOR TAB DETAIL ON SHEET 3. EXSBTE';)DEDIZI; iﬂéL TSHHEALPLDRBTEIDZNIN%S\%T%BECSDSIFLGBS'I{II:IE L%TA/;?:HTD M 111
(NOMINAL DIMENSIONS ARE SHOWN FOR THE POSTS & BLOCKS) 6" 4 16. AT THE TIME OF INSTALLATION, WOOD POSTS OR BLOCKS WITH SEASONING 7INC-COATED. PAINTED OR OTHERWISE TREATED
\( N CHECKS GREATER THAN /4 IN.SHALL NOT BE USED WHEN THE CHECK ’ :
EXTENDS THE FULL LENGTH OF THE PIECE. 25. FIELD MODIFICATION TO RAIL ELEMENTS IS ALLOWED PER MANUFACTURER'S
17. WOOD BLOCKS SHALL BE CUT FROM THE SAME CROSS-SECTION, SPECIES, RECOMMENDATIONS, OR WITH THE APPROVAL OF THE STANDARDS AND
SPECIFICATIONS UNIT. POSTS SHALL NOT BE MODIFIED. COMPONENTS ON
AND GRADE, AND SHALL RECEIVE THE SAME PRESERVATIVE TREATMENT
4 AS THE POSTS WHEN WOOD POSTS kb USED WHICH THE SPELTER COATING HAS BEEN DAMAGED SHALL BE EITHER
12" ! 7 SEE NOTE 14 : REGALVANIZED OR RECOATED IN CONFORMANCE WITH AASHTO M 36,
OR PAINTED WITH ONE FULL BRUSH CDAT OF ZINC RICH PAINT
CONFORMING TO MILITARY SPECIFICATION DOD-P-21035A.
I~ . 13{6" DIA. HOLE |
2 PR s N 3! o 36" |
7" " 3/4u
179, | 32 |
3/ ¥ \7/' 3 ] | | e 34" 201/," | "
8 " - %" HEX NUT 1"
140 — AND WASHER ‘ ‘
NOTCHED 141 [ 14
—=—=d4=-=d==== ==zl Iz = NOTCHED
R _BLDCK BLOCKS | | BLOCKS
%" DIA. x 14" BOLT 7 ) o E—
IN 74" HOLE W6 x 9 POST 3 '~ 5" DIA x 33" BOLT 50 HEX NUT %" D.I.A x 31" BOLT
__-_/ IN 3/4u HOLE 8 IN }/4 HOLE
5%" HEX NUT \ AND WASHER 6'POST
AND WASHER | ~ \ l«—— 6'WOOD POST \_/ T wex 9
‘ 3/" DIA HOLE IN BLOCK —\,\ f\/\J\ MR \</(\\/ ------ < .\0.: IR MR /\>//‘\/ //\/> \/> \\/,. 4
7] .
MSVa TIMBER STEEL
STEEL POST & NOTCHED BLOCK (PWEO1)
(NOMINAL DIMENSIONS ARE SHOWN FOR THE POSTS & BLOCKS) DOUBLE BLOCK AND GUARDRAIL TYPE 3 (DOUBLE) FOR MEDIAN BARRIER
Compu/te; File Information Sheet Revisions Colorado Department of Transportation MIDWEST STANDARD PLAN NO
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10"

I ¥," x 25" POST BOLT SLOT
o FOUR 2%," x 15" SLOTS,
6% MUST MATCH 4 OUTER

12 GAUGE

-~ RAIL SPLICE SLOTS.
‘ (.104")

(RWEO1a)

TERMINAL SECTION (FLARED)

L 30" 1
318" ..L 10 GAUGE
};’I mal (134")
33}T ¥, x 24" POST BOLT SLOT
8 EIGHT 2%," X 3" SLOTS, MUST
1 A '._ / MATCH RAIL SPLICE SLOT LOCATIONS.
== F2%"
12|/4" L- // 7"
6//3"
FIVE 1" DIA.
| L o HOLES

TERMINAL SECTION (CONNECTOR)

ROUNDED CORNERS

| A

_—m TRAFFIC DIRECTION FOR

SHEET KL
THE SPLICE LAP SHOWN N
THICKNESS ! POST BOLT THRU oART MATERIAL GALVANIZING IO
7/ 100 POST BOLT THRU SPEC. SPEC.
13, c 10 CRT. OF TIMBER GUARDRAIL CRT. OF TIMBER SPEC.
. POST AND : POST AND BLOCK  pOST AND
%R POST AND BLOCK SPLICE BOLTS
BLOCK (TYPICAL) " BLOCK W-BEAM RAIL & AASHTO M 180, | AASHTO M 180, | AASHTO M 180,
Vi R TERMINAL SECTIONS CLASS A OR B TYPE 10R 2 TYPE 4
I ;
I 1 Al [0 ) O T\ 1 ]
3 [ p— ' r—
%" | k) ! / e — oo 4 BASE PLATE ASTM A 36 AASHTO M 111 N.A.
RADII 12l 4 — o o ——
NEUTRAL AXIS, o f — o [om i — NUTS, BOLTS &
LOCATES CTRS. 7% | o | STUDS FOR ASTM A 307
OF SPLIM : % 3" : GENERAL USE
B AASHTO M 232
SLOTS. e | | HIGH STRENGTH ST A 325 oass o
| | BOLTS & NUTS
2 6-3" HIGH STRENGTH R
2/ N \ \ STUDS & NUTS ASTM A 449
|<_ | |
GAUGE e T T ROUND STEEL ASTM
s L FINISHED J L WASHERS ASTM F 436 N
! SHOULDER j
RWMO2 /
(RiMO2) : @aCSL’éﬁGSULAR AASHTO M 180 TYPE 1
W-BEAM RAIL SECTION W-BEAM RAIL SPLICE OTHER FITTINGS ASTM A 36 AASHTO M 111
THE TABULATION OF GUARDRAIL WILL SPECIFY THE TYPE OF
, o o e/ et 4y CORROSION PROTECTION: GALVANIZED OR CORROSION - RESISTANT
| | - = =+ STEEL.
eyl GAUGE STEEL POSTS SHALL HAVE THE SAME CORROSION PROTECTION
o 3 AS SPECIFIED FOR THE METAL BEAM RAIL. PUNCHING, DRILLING,
5% FIVE 1" DIA HOLES CUTTING, OR WELDING OF POSTS WILL NOT BE PERMITTED AFTER
7 EXTRA HOLES PERMITTED GALVANIZING.
1\ 6" x 1 SLOTTED HOLE
6:%5" o0M
75/8" 20"
%u X 2I/2u

POST BOLT SLOT (TYP.)

P~ SLOTTED HOLE 1
| Eﬁ 3 7"
" "
" ogsT %" x 22" POST BOLT SLOT (OPTIONAL) — \,j (0164 MIN)
BOLT TWELVE 2%," x 3 SLOTS. _ 3 i
5" — Ty g SHALL MATCH RAIL SPLICE SLOT LOCATIONS. 4_‘ I % /5" SPLICE BOLT (FWRO3)
_— - : 2II f—
RE ; - SLOT (TYP.) RECTANGULAR WASHER
~~~~~ 5 THRIE BEAM THRIE BEAM DETAIL (70 BE USED ONLY WHERE SPECIFIED.)
, TERMINAL SECTION (CONNECTOR)
~
DIAVETER | 12 BLOCKS | THREAD
| - _
~~ o~ MOUNTING Uy e S/IIEG)II»IISDEEP RECESS, & TYPE | L = LENGTH | LENGTH INTENDED USE A g e | N0 BoL e NaTS
‘ POSITION | (INCHES) | (INCHES) | (INCHES)
RETROREFLECTOR TAB 15/ ] ';és" il ﬂﬂﬂﬂﬂﬂﬂl 1;7 + % 1 FULL (1 %) ALL RAIL SPLICES FBBO! 8 PER spLICE®
fe" = Vea") e l f_ T \ BUTTONEADl 22 MIN. 2V, SINGLE BLOCK & POST (TIMBER) FBBO4 1 PER POST
NOTE: RETROREFLECTOR TABS SHALL BE MANUFACTURED - L L < -—I o
FROM 12 TD 14 GAUGE STEEL AND SHALL CONFORM 541 DIA L—= i ik ey SHLOR 33 MIN. 2 DOUBLE BLOCK & POST (TIMBER) FBBOS L PER POST
T0 THE REQUIREMENTS OF S STANDARD S-612-1. 7" Yed" ' 14 MIN.2  |FASTEN NDTCHED BLOCK TO STEEL POST FBBO3 1 PER BLOCK
BUTTON HEAD BOLT  wASHER HEX NUT WASHERS NOT USED AT RAIL SPLICES
WITH OVAL SHOULDER
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NOTES

1. THE MGS TRANSITION FROM A TYPE 3 GUARDRAIL SHALL
BE COMPLETED OUTSIDE THE MGS END ANCHORAGE LIMITS.

GUARDRAIL TYPE 3 |  MGS ‘_M_GS»
‘ i 8II
8 ‘ (TYP.)
' 12"
| 8" \ (TYP.) |
PLAN VIEW
GUARDRALL TYPE 3 |  MGS | MGS
i MGS TRANSITION ‘
‘ '
| 25'-0" |
! |
! 6'-3" 1 6'-3" ; 6'-3" 3|_1I/2u 3|_1I/2u i
‘ — — —— |
= ‘ ol . o o — - s o —
SPAN ,
28" SPLICE 3t
GROUND LINE —l
KK KL TR KKK, R K
LA SN LA LA SRV LA LA \\/2\\\//§\\//§\\//§\>/ —/—
—\/— \<\>/<\\/\\ N —\/— \<\\///\,\1>\\\ N - & />>/\\\\ i | |
\ \ \ \ \ \ \ \ \ \ -—--
ELEVATION VIEW
TRANSITION FROM 28 INCH GUARDRAIL TO 31 INCH MGS
8II
8" (TYP)
12"
| 81l (TYP.) |
ALTERNATE PLAN VIEW - ALIGNMENT TAPER
Compu/te; File Information Sheet Revisions Colorado Department of Transportation MIDWEST STANDARD PLAN NO.
Creation Date: 11/01/18 Initials: JJP Date: Comments
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¢ 14

i

BACKSLOPE ‘ TOP OF GUARDRAIL MAY SLOPE
/Q‘)‘/ 1' MIN. COVER . TOP RAIL HEIGHT PARALLELS SHOULDER EDGE SLOPE 1% STEEPER THAN SHOULDER EDGE SLOPE
L 100 FT. FLARE 50 FT. (MAY BE ADJUSTED TO FIT
f = === Tl aeak R 3:" ‘ | FIELD CONDITIONS) ]
= L 1
" I e
| - —— -~
™ N ™ ¥ ¥ SEE SHEET 2 FOR LI I s = > = ——El1
» » » » ¥ ¥ RAIL SPLICE DETAIL I RS S 7 ” ” ” AN A T =
! il il il N X L0 U CoHbuND ILINE AT GUARDRAL— Tt G ] S
U U U U U U " \ \ \ I I \ I I I i I I 1, RUB Y, I ! B I I i | I I !
| T T L T R TR N T TR TR
p— B "
SEE TYPE 3B (RUB RAIL) PLAN VIEW FOR ALIGNMENT. THE 100 FT.FLARE MZAIX
LENGTH MAY BE SHORTENED IF THE SLOPE IS LESS THAN 8 FT. WIDE. - ===F== :
I ELEVATION VIEW
END ANCHORAGE TYPE 3B Al 50
s %" DIA. BOLTS
(WITHOUT ROADSIDE DITCH AT GUARDRAIL) - f
A | 1 s W-BEAM
J 3 5 RUB RAIL
s = | . . oF < 57k
°.° ZEIGHT %0 ‘ 5 ) 5
< s DIAHOLES — | o4 & 1 SECTION B-B BACKSLOPE
“STANDARD| sFerFeri 6 L MOUNT A W-BEAM RUB RAIL 1-//, IN.BELOW B
SPLICE L THE TOP RAIL WHEN THE TOP RAIL HEIGHT LN X ANCHOR
Hoies L 3 s EXCEEDS 33 IN. ABOVE THE GROUND /. FLARE FROM NORMAL GUARDRALL QA -
L 480 ( -BEAM) — |-J o] g — <3 100 FT.ON 12/2:1 ot T
le— 15" ! 36" 24n END RUB RAIL BEHIND A —J_—j__ DITCH
- POST, USE 2 POST
A SECTION A-A BOLTS IN RALL HUVPS e |
SLOPE

TYPE 3B ANCHOR BLOCK DETAIL

/15" x 15" x %" PLATE

AT FRONT OF RAIL.

1" 1.D.

225" x 6 x /5" PLATE
AT BACK OF RAIL

1
& . WNald
PR
<5
FIVE %" DIA. x 2'/4" BOLTS \‘*\@\
WITH NUTS & WASHERS

TYPE 3D HARDWARE DETAILS

NOTE: ALL PARTS SHALL BE

8I
1 ri TRANSITION SLOPE

1 SLOPE 10:1 OR FLATTER

A
\STANDARD ‘\SHUULDER EDGE
GUARDRAIL (NORMAL GUARDRAIL LINE)
TYPE 3 PLAN VIEW
‘ END OF GUARDRAIL PAY LENGTH
END ANCHORAGE TYPE 3B (RUB RAIL)
(WITH ROADSIDE DITCH AT GUARDRAIL)
* 9
I/ n
/" CROWN 172" 1D. 1/, 1D.
ye —
/ R T
> 1|/4||
6" DIA.
’ 32-- i ROD 00
! L *THIS DIMENSION LOCATES THE FIRST HOLE
14" DIA. ROD 151 — e IN THE W-BEAM AND THE TYPE 3D HARDWARE.
4 1FT.-2 IN. CENTER TO CENTER FROM POST BOLT HOLE.
! 36" | ! 30"
FRONT END END ANCHORAGE TYPE 3D

DEPARTURE TERMINAL

TYPE 3D ANCHOR BLOCK DETAIL

GALVANIZED
— %Otmpl'-l’/tci;;"e Informclnt_l_oln — — Sheet Rc—:éwsuonts Colorado Department of Transportation MIDWEST STANDARD PLAN NO.
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NOTES

1. POST OFFSET DIMENSIONS ARE GIVEN TO THE CENTER OF THE TRAFFIC FACE OF POSTS. —_—
2. THE GUARDRAIL BETWEEN POST @ THRU @ IS ON A STRAIGHT LINE FLARE. 1. THE END ANCHORAGES (FLARED) SHALL EITHER BE THE SLOTTED RAIL TERMINAL SRT-31

AS MANUFACTURED BY TRINITY HIGHWAY PRODUCTS LLC (TELEPHONE #: 800-772-7976),

OR THE FLEAT-350, AS MANUFACTURED BY ROAD SYSTEMS INC.(TELEPHONE #: 432-263-2435).

ONE END ANCHORAGE (FLARED) SHALL INCLUDE ALL POST, RAIL, AND ALL HARDWARE ITEMS

REQUIRED FOR A COMPLETE UNIT. THE END ANCHORAGE (FLARES) SHALL BE INSTALLED

CONFORMING TD THE MANUFACTURER'S RECOMMENDATIONS. THE CONTRACTOR SHALL

PROVIDE A COPY OF THE MANUFACTURER'S INSTALLATION INSTRUCTIONS AND
OFFSET PARTS LIST TO THE ENGINEER PRIOR TO INSTALLATION OF THE DEVICE.

NOTE 2 2. IN HEAVY SNOW LOCATIONS, TRIM POSTS @AND @ (IF THEY ARE WOODEN) FLUSH
= — ———— o I WITH RAIL TOP AND TREAT END WITH SEALANT, IN CONFORMANCE WITH AASHTO M 133.
f 1

| DEFLECTOR ANGLE (HIGH END) OF SLOT GUARD BRACKET TRAFFIC 3. POSTS SHALL BE DRILLED FOR BREAKAWAY ACCORDING TO THE MANUFACTURER'S
’ SHALL BE POSITIONED IMMEDIATELY DOWNSTREAM OF SLOTS — INSTRUCTIONS.

6I_3II

FIRST LINE POST OF APPROVED LENGTH OF NEED
31" HIGH GUARDRAIL SYSTEM
(POST @ NOT INCLUDED WITH SRT) SLOT GUARD BRACKET (TYP.)

67/8"

; 6I_3II ; 6I_3II
. GUARDRAIL TYPE 3. SRT-31
| PAY LENGTH |

6I_3II ; 6I_3II ‘ 6I_3II

‘

| |
g =
of Jol =E— =

3t \" : 1 31 I §§34'—4%;-\ \ I / Il / |

i 4. SEE SHEETS 1,3 AND 5 FOR STANDARD GUARDRAIL TYPE 3 AND INSTALLATION DETAILS.
i 5. RETROREFLECTOR TABS SHALL NOT BE USED ON END ANCHORAGE POSTS.

s 6. DELINEATION SHALL BE APPLIED TO THE END PIECE, AND SHALL NOT BE PAID
| T 7\—¢ FOR SEPARATELY BUT SHALL BE INCLUDED IN THE WORK.

i

BOLT THRU RAIL &
|

| AFTER FINAL ASSEMBLY,
i1 FLANGE PROTECTOR

[ I
[ I
[ I CHECK CABLE TO MAKE
[ I

I 1
I [
I I 1 RE
11 AT POST (6) | X | | SURE IT IS TAUT AND HAS
- - @ @ @ @ @ I | NDT RELAXED
[
GUARDRAIL PANELS FLANGE PROTECTOR b
ARE NOT ATTACHED ATTACHED TO POSTS .
PosTS (@) THRU (B) 10 POSTS @ HRU ® @, @, Mo ©)
POSTS YIELDING HOLES
AT GROUND LEVEL ¢ oo GUARDRAIL PAY LENGTH
SLOTTED RAIL TERMINAL (SRT-31)
'S (NCHRP 350 CERTIFIED)
GUARDRAIL TYPE 3
PAY LENGTH . EDGE OF WIDEN
FLEAT 350 FLARED TERMINAL PAY LIMIT | 10'MIN. II EMBANKMENT

S

20:1 SLOPE MAX
(RELATIVE TO GRADE)

10:1 SLOPE MAX

TANGENT LINE

‘ 6I_3II ‘ 6I_3II ‘ 6I_3II ‘ 6I_3II ‘ 6I_3II ‘ 6I_3II ‘

DELINEATION ACCORDING TO STANDARD PLAN S-612-1

it r it r ik

R n n n = '
\(\\,<\\///>\>/\] | ! it ! I L o LCRUUND
Kl Ll Lt Lt Lt ! 1 LINE
il T T il il i i
s i @ @ s i i it END ANCHORAGES (FLARED)
POST # DRILLED POSTS ! 1
— ® MHET © ©rLeaT 3509 4 gy
SEE DETAIL FROM MANUFACTURER (NCHRP 350 CERTIFIED) @) ®
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A -
GUARDRAIL TYPE 3 PAY LENGTH END ANCHD%’;?_EBH(FFLLAEREED) PAY LIMIT .
e TRAVERSFBLE ENBAVENT SLOPE
: SLOPE
SEE NOTE 2 | REQUIRED EXTRA PAVEMENT BREAKPOINT EDGE OF PAVEMENT (
SEE NOTE 8)
—\/ ON SHEET 1 AND/OR EARTHWORK If THE PLANS REQUIRE A WIDENED AREA BREAKPOINT

0'MIN., 2' DESIRED
(SEE SHEET 1, NOTE 4)

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

’/NURMAL SHOULDER EDGE LOCATION

10:1 MAX
SLOPE

LENGTH OF NEED

¢ END OF GUARDRAIL PAY LENGTH

A <=

PLAN VIEW
WIDENING FOR END ANCHORAGE (FLARED)

B <=

*

* THIS PLAN VIEW SHOWS ONLY THE SRT-31.

THE FLEAT-350 USES THE SAME WIDENING
DETAILS.

NOTES
PAYMENT FOR THE ADDED EMBANKMENT (APPROXIMATELY 45 CU. YDS.) FOR
THE FLARE SHALL BE AS FOLLOWS:
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 NOT INCLUDE PAY ITEM 203. THE ADDED EMBANKMENT SHALL BE CONSTRUCTED
IN ACCORDANCE WITH SUBSECTION 203.07, AASHTO T 99.

. WHEN THE WIDENED AREA IS PAVED, PAYMENT FOR THE PAVEMENT

(APPROX. 70 SQ. YDS.) SHALL BE AS FOLLOWS:
A UU'\IRPEEQPAY ITEM 403 OR 412 WHEN THE CONTRACT PLAN INCLUDES PAY ITEM 403

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 ENGINEER.

. WHEN OVERLAY PAVING, THE FINISHED SURFACE AT EACH POST SHALL NOT BE ABOVE

THE TOP BREAKAWAY HOLE DR STRUT ASSEMBLY.THE WIDENED AREA AT THE FLARED
END ANCHORAGE SHOULD NOT BE OVERLAYED UNLESS PAVEMENT CONDITIONS WARRANT IT
BEING DVERLAYED. ANY OVERLAY PAVEMENT ABUTTING THE FLARED END ANCHORAGE
SHALL BE TAPERED TD PREVENT A DROP IN THE PAVED SURFACE BELOW THE RAIL.

5. SEE SHEETS 1,2, 3, AND 5 FOR STANDARD TYPE 3 GUARDRAIL INSTALLATION DETAILS.

» GUARDRAIL TYPE 3 PAY LENGTH

END ANCHORAGE (FLARED) PAY LIMIT
37-6" FLARE

TRAVERSABLE EMBANKMENT SLOPE
4:1 (SEE NOTE 8)

SEE NOTE 2
ON SHEET 1

REQUIRED EXTRA PAVEMENT
AND/OR EARTHWORK

BREAKPOINT

o] ———
CURB OPTION A

IF. THE PLANS REQUI

-~

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

RE A WIDENED AREA

3I_8II

120'

EDGE OF PAVEMENT

1I

IF SPECIFIED ON PLANS
(SEE SHEET 1)

0'MIN., 2' DESIRED

LENGTH OF NEED

BREAKPOINT

SLOPE
(SEE NOTE 8)

AL OF GUTTER

TYPE 2 (2'WIDE) SEE NOTE 6

5I

TRANSITION

TYPE 2 TO CURB & GUTTER

16'

N FROM GUTTER

NORMAL SHOULDER —=— (SEE SHEET 1, NOTE i)‘ _
EDGE LOCATION " © % B
. > w|a-
NI =z PLAN VIEW
E¢tta ¥ o|g WIDENING FOR END ANCHORAGE (FLARED)
17 =]
2,008 3 3|5 WITH CURB OPTION A*
EEZ22 Z =i
— Sooi 2 v
LOxaxds [aa] [
~ = 8 8 L —te— 5 —
<3 a5
-7/’ GUARDRAIL TYPE 5 PAY LENGTH END ANCHORAGE (FLARED) PAY LIMIT 10'
37'-6" FLARE
A SEE NOTE 2 TRAVERSABLE EMBANKMENT SLOPE
ON SHEET 1 4:1 (SEE NOTE 8) ,
REQUIRED EXTRA PAVEMENTJ\_» ~—3
AND/OR EARTHWORK

CURB OPTION B
IF SPECIFIED ON PLANS
(SEE SHEET 1) —

0'MIN., 2' DESIRED
(SEE SHEET 1, NOTE 4)

'/-NDRMAL SHOULDER EDGE LDCATION

IF CURB AND GUTTER SPECIFIED ON PLANS

10'

SLOPE
(SEE NOTE 8)

BREAKPOINT AND PAVEMENT EDGE

. THE COST OF THE GUTTER WILL BE PAID FOR AS "GUTTER TYPE 2 (2 FT.)"

FOR A LENGTH OF 134 FT.OR "GUTTER TY.2 (3 FT.)" FOR A LENGTH OF 40 FT.

- INLETS OR RUNDOWNS MAY BE USED INSTEAD OF THE GUTTER IF SPECIFIED ON THE

PLANS. NO ADDITIONAL CURB SHALL BE ADDED IN THE VICINITY OF THE END ANCHORAGE.

. 4:10R FLATTER SLOPES IN THE TRAVERSABLE AREA SHALL BE USED BEHIND

THE END ANCHORAGE, AND IN ADVANCE OF POST @ IF THIS IS NOT POSSIBLE,
A MINIMUM 3:1 SLOPE MAY BE USED IF APPROVED BY THE ENGINEER.

. 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 FT. FROM
SHOULDER OR SLOPE EQUAL TO ROADWAY SLOPE IF 2 FT.OR LESS FROM SHOULDER.

. WIDENING FOR END ANCHORAGES SHALL BE PAVED ON INTERSTATES AND FREEWAYS.

FOR OTHER HIGHWAYS, PAVING SHALL BE AS SHOWN ON THE PLANS.

4'-0" — BREAKPOINT
(SEE e
NOTE 9)

TOPSOIL

SURFACE ADDED EMBANKMENT
—_—_—'-'.—.-,,—,7,,—,,_— (SEE NOTE 1)
SUBBASE

PAVEMENT IF SPECIFIED
DN PLANS (SEE NOTE 1)

POINT OF SLOPE SELECTION
NORMAL CATCHPOINT (SHALL NOT CHANGE)

SECTION _A-A
4I_OII
GUTTER TY. 2 PREAKPOINT
O TOPSOIL
SURFACE | | 1427% § | GeenatEn
BASE )
SUBBASE

PAVEMENT (SEE NOTE 1)
POINT OF SLOPE SELECTION
NORMAL CATCHPOINT (SHALL NOT CHANGE)

SECTION B-B
4100 GUTTER
Y5 BREAKPOINT
(SEE 3ind ADDED EMBANKMENT
SURFACE | NOTE ) °) (SEE NOTE 1)

RA

SUBBASE

120 3
C - PAVEMENT (SEE NOTE 1) X
PLAN VIEW * POINT OF SLOPE SELECTION
WIDENING FOR END ANCHORAGE (FLARED) WITH CURB OPTION B NURMASLECg_?_"'IPEU]I&T (S%L_Lgm CHANGE)
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LENGTH OF MAX-TENSION TERMINAL
55-1/5"

BOLT DOES NOT PASS THROUGH

\
! THE GUARDRAIL PANEL AT POST 6
\

N A .0 (,ﬁﬁ A A i
1
|
|

12I_6II

NOTES FOR NONFLARED

THE END ANCHORAGE (NONFLARED) SHALL EITHER BE THE SOFTSTOP AS MANUFACTURED BY
TRINITY INDUSTRIES, INC. (TEL. #: 800-772-7976), OR 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 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
INSTALLATION INSTRUCTIONS AND PARTS LIST TO THE ENGINEER PRIOR TO THE INSTALLATION

GUARDRAIL
TYPE 3 GUARDRAIL PANEL TRAFFIC OF THE DEVICE.
PAY LENGTH | o 2. DO NOT ATTACH THESE END ANCHORAGES DIRECTLY TO A RIGID BARRIER (EX. CONCRETE BARRIER,
(? @ @ C? Ci) @ @ STEEL BARRIER, CONCRETE STRUCTURE) WITHOUT A PROPER TRANSITION.
Hz+‘:7 e ————— A S g Emghpmm | Sy e ———— o g — A e 30/ 3. CONNECTIONS TO W-BEAMS WHERE THE SPLICE IS NOT AT MID-SPAN BUT AT A POST CAN BE
| T W W i : —w w W HEAD ETGHT MADE USING A 3'-1,", 9'-4//5" OR 15'-7'/," W-BEAM PANEL DOWNSTREAM OF TRAFFIC.
| . . . : : 1 .
‘ T T T T T i T W > 4. FOR MSKT END ANCHORAGES (NONFLARED), USE THE MANUFACTURER'S SPECIFIED STEEL FOUNDATION TUBES
| | | | | | | N )
i i il i i i i QI
‘ i i i o 40" i n GROUND 1 I ‘“ FOR POSTS @ AND @
i ﬁ ﬁ ﬁ ﬁ__ ﬁ “T‘ LINE ﬁ ﬁ } 5. HINGED BREAK AWAY (HBA) STEEL POSTS MAY BE USED CONFORMING TO THE MANUFACTURER'S INSTRUCTIONS.
‘ | _ | _ | _ | _ | _ | _ | e 23/l
B 63— 3 = 63" B3 e B3 e 63— [ S 3/4"‘1 6. RETROREFLECTOR TABS SHALL NOT BE USED ON END ANCHORAGE POSTS.
31" 31" 8. DELINEATION SHALL BE APPLIED TO THE END PIECE AND SHALL NOT BE PAID FOR SEPARATELY BUT
TRAFFI%LISéEE ® L0 0 CUMRDRAL BE INCLUDED IN THE COST OF THE WORK. SEE STANDARD PLAN S-612-1.
PAY LENGTH
REAR SIDE
SLIDER
L 4
GUARDRAIL LENGTH DF SOFTSTOP TERMINAL
SECTION A-A TeES ST o |
PAY LENGTH | 2 oF NELD SOFTSTOP
MAX-TENSION TERMINAL END ANCHORAGE (NONFLARED) HEAD GROUND
A A A il A A STRUT
(MASH CERTIFIED) j— . . — : -
\
\ TRAFFIC ‘ ‘
| ! — I/u
¢ 133,
I ! 6I_3II @ 6I_3II @ 6I_3II @ 6I_3II @ 6I_3II @ 6I_3II @ 5I_8II @ 4I_7II
| L. " 1
1 46 10/2 \ 3‘3\ ‘ : B3 : : B3 : : _:“?\I_OI/ZHF_ ‘ ‘
‘ 310 334K i ) s 3 i ) s 3 ) ) s 3 N
. L ; 6'-3" ; 6'-3! ; 6'-3" ; [ { ; 6'-31 ; 6'-3" 3m \' [ / /H\
|
N Ao f h il bty 7] i i i i j || SOFTSTOP i
\ \ 1 I I I I 11 GROUND  11ANCHOR I
i I I I " I LINE 11GUARDRAIL I I I
| 1] 1] 1] i I 1] 11PANEL ] DO NOT ] 1 6-1%"
GUARDRAIL TRAFFIC LENGTH OF NEED - - —G UARDIRQAIE PANE[ - - - ATTACH - |
TYPE3 | POSTS YIELDING HOLES RALL AT | l
PAY LENGTH | ® ® ® ® ® ® - AT APPROXIMATELY AT POSTD%)AIL ; N
® UPPER PART GROUND LEVEL SEE DETAIL B
‘ DETAIL A
| | \ |t \ @ OF POST(D) FOR POSTS (1) \fl\
\ I - . o - - N~ 1 AND
1A i A A A T— — o’
i i SPLICE BOLT o
I ! I'l I'l I'l I'l 1"l I'l —
1 \ l l 40" l I l Iil 'il AND NUT THERE ARE TWO SETS OF DPEEIé—)ENDED SLOTS
U ‘ U U u_y U W U Il il IN THE UPPER PART OF POST(2). THESE ARE
- ‘ ‘ HEX BOLT
L—‘——Tf 63— 1 T T T i i D NUT B FOR 28" AND 31" RAIL HEIGHTS. USE THE TOP ATTACH AND SECURE
= N
‘ ‘ SLOT FOR THE 31" MSKT TERMINAL. INSTALL
31" o R =1 THE SUPPLIED OFFSET BLOCK
s e 5 L
TSDIL oLt DNLF' KA POST(2)WITH THE SLOTS FACING POST(D) DTHE TRAFRIC SO N
DETAIL A OF POST(D)

END ANCHORAGES (NONFLARED)

DOWNSTREAM SIDE

MSKT TERMINAL END ANCHORAGE (NONFLARED)

(MASH CERTIFIED)

DETAIL B

SOFTSTOP TERMINAL END ANCHORAGE (NONFLARED)

(MASH CERTIFIED)

CreationC[)StTplT/tOel;lBF"e Informclln’ﬂzlr; — — Sheet R‘i‘:::g?i Colorado Department of Transportation MIDWEST STANDARD PLAN NO.
- - . 2829 West H d Pl
Last Modification Date: 12/21/18 Initials: LTA R-X ﬁ CDOT H(?),Sl'ardovﬁgor e GUARDRAIL SYSTEM (MGS) M 606 1
. : : - D CO 80204 - -
Full Path: www.codot.gov/business/designsupport (G29) \F Pﬁg;:’303—757—9021 FAX: 303-757-9868 TYPE 3 W-BEAM 31 INCHES
Drawing File Name: 6060108019.dgn R-X . e e " .
CAD Ver.: MicroStation V8 _Scdle: Not to Scdle Units: English | (R=X Division of Project Support JUP/LTA | 1ssued By: Project Development Branch November 1, 2018 Sheet No. 8 of 19




END ANCHORAGE (NONFLARED) PAY LIMIT A

NOTES

</ CUARDRALL TYPE 3 PAY LENGTH VARIES 1. PAYMENT FOR THE ADDED EMBANKMENT (APPROXIMATELY 25 CU.YDS.) FOR THE FLARE
TRAVERSABLE EMBANKMENT SLOPE SHALL BE AS FOLLOWS:
SEE NOTE 2 _|_REQUIRED EXTRA PAVEMENT N 4:1 (SEE NOTE 7) A UNDER PAY ITEM 203 WHEN THE CONTRACT PLAN INCLUDES PAY ITEM 203.
ON SHEET 1 AND/OR EARTHWORK B.INCLUDED IN THE COST OF THE END ANCHORAGE (NONFLARED) WHEN THE CONTRACT
IF THE PLANS REQUIRE A WIDENED AREA BREAKPOINT PLANS DOES NOT INCLUDE PAY ITEM 203. THE ADDED EMBANKMENT SHALL BE
BEHIND THE GUARDRAIL RUN§ PAVE 1'FT, g8’ | BE CONSTRUCTED IN ACCORDANCE WITH SUBSECTION 203.07, AASHTD T 99.
2'MIN. BEHIND - BACK OF POST BREAKPOINT SLOPE 2. WHEN THE WIDENED AREA IS PAVED, PAYMENT FOR THE PAVEMENT (APPROX.39 SQ.YDS.)
1 jo I I o 15 (SEE NOTE 7) SHALL BE AS FOLLOWS:
S S— — v \T\ ii A %réoarizm ITEM 403 OR 412 WHEN THE CONTRACT PLAN INCLUDES PAY ITEM 403
2 % X 31._11.. SLOPE — — .
. TL =, L. L ((SEENOTES T B. INCLUDED IN THE COST OF THE END ANCHUR(AGE (NONFLARED) WHEN THE CONTRACT PLAg\l
. - : - — DOES NOT INCLUDE PAY ITEM 403 OR 412, (SEE SHEET 1,NOTE 2 FOR PAYMENT TYPES).
N O M ren | see sHEET 1. MOTE. 9 o130 1'OFFSET FROM FRONT FACE OF RAIL _ , ,
T_ 3. WHEN OVERLAY PAVING, THE FINISHED SURFACE AT EACH POST SHALL NOT BE ABOVE
50:1 TAPER NORMAL SHOULDER EDGE LINE THE TOP BREAKWAY HOLE OR STRUT ASSEMBLY. THE WIDENED AREA AT THE END
< JRAFFIC A~ ANCHORAGE (NONFLARED) SHALL NOT BE DVERLAYED UNLESS PAVEMENT CONDITIONS
WARRANT IT BEING DVERLAYED. ANY OVERLAY PAVEMENT ABUTTING THE END ANCHORAGE
¢ WIDENED AREA FOR END ANCHORAGE (NONFLARED) (NONFLARED) SHALL BE TAPERED TO PREVENT A DROP IN THE PAVED SURFACE BELOW
END OF GUARDRAIL PAY LENGTH PLAN VIEW THE RALL
4. SEE SHEETS 1,2, 3,AND 5 FOR STANDARD TYPE 3 GUARDRAIL INSTALLATION DETAILS.
/L CUMRORALL TYPE 3 PAY LENGTH D R ARIES o) PAY LT i > LENGTH OF 1 P T, OR "GUTTER . 2 (3 FTov FOR A LLNGTH OF 50 71 " O° "
TRAVERSABLE_EMBANKMENT SLOPE K : : :
4:1 (SEE NOTE 7) 6. INLETS OR RUNDOWNS MAY BE USED INSTEAD OF THE GUTTER IF SPECIFIED ON THE
SDEIEST-I?EE[% Riﬁg%%’ E%TT'E/\*N EQXEMENTI\‘_, PLANS. NO ADDITIONAL CURB SHALL BE ADDED IN THE VICINITY OF THE END TREATMENT.
7. 4:10R FLATTER SLOPES IN THE TRAVERSABLE AREA SHALL BE USED BEHIND
50:1 TAPER 88' THE END ANCHORAGE AREA, AND IN ADVANCE OF POST (1).IF THIS IS NOT
PAVE 1'MIN. PAST THE BACK OF POST  BREAKPOINT SLopE POSSIBLE A MINIMUM 3:1 SLOPE MAY BE USED IF APPROVED BY THE ENGINEER.
21 MIN. SN 1(SEE NOTE 7) 8. THE WIDENED AREA, EXCEPT FOR CURB OPTION A, SHALL HAVE THE SAME GRADING
1 Vo 33 34 AS BENEATH THE ADJACENT GUARDRAIL:10:1 OR FLATTER IF MORE THAN 2 FT.FROM
- - Y — — — T T T T — souslOt ii BREAKPOINT SHOULDER, DR SLOPE EQUAL TO ROADWAY SLOPE IF 2 FT.OR LESS FROM SHOULDER.
— B8 B e——perqr AND PAVEMENT EDGE o yInENING FOR END ANCHORAGES SHALL BE PAVED ON INTERSTATES AND FREEWAYS.
~U {1
, i - e — - — - — - — - — - — - — — |- FOR OTHER HIGHWAYS, PAVING SHALL BE AS SHOWN ON THE PLANS.
0' MIN. | T —1 1
~ 2' DESIRED | (SEE SHEET 1, NOTE 4) / —2-3" — II"IRUC']:I\II:TSEI»‘T A(:Fgﬂafr RALL 10. HINGED BREAK AWAY (HBA) STEEL POSTS MAY BE USED. SEE MANUFACTURER'S DETAILS.
o =y (_R_OF GUTTER TYPE 2 TRAFFIC . . 0
s ©5 2'WIDE (SEE NOTE 9) =3 15 |_NORMAL SHOULDER BREAKPOINT
. o i B EDGE LINE ADDED EMBANKMENT
CURB OPTION A IF SPECIFIED & B (SEE NOTE 1)
ON PLANS (SEE SHEET 1) = B WIDENED AREA FOR END ANCHORAGE (NONFLARED) 7 T0PSOIL
° 3| WITH CURB OPTION A SUBBASE %
] PAVEMENT IF SPECIFIED ON PLANS 3
= =1 PLAN VIEW (SEE NOTE 1) 7,
G TRANSITION FROM POINT OF SLOPE SELECTION
1 n
11'-10" TRANSITION GUTTER TYPE 2 10 NORMAL CATCHPOINT (SHALL NOT CHANGE)
FROM GUTTER CURB AND GUTTER IF SECTION  A-A
TYPE 2 70 CURB | 41_yu . CURB AND GUTTER ARE
—] AND GUTTER I SPECIFIED ON PLANS GUTTER TY. 2
CURB AND GUTTER :
IS SPECIFIED ON C = —qﬂ— BREAKPOINT
CUARDRALL TYPE 3 PAY LENGTH T PLANS END ANCHORAGE (NONFLARED) PAY LIMIT 1S OPSOIL
v TRAVERSABLE_EMBANKMENT SLOPE SURFACE ADDED EMBANKMENT
4:1 (SEE NOTE 7) . (SEE NOTE 1)
SEE_NOTE 2 REQUIRED EXTRA PAVEMENT N
ON SHEET 1 AND/OR EARTHWORK SUBBASE e
CURB OPTION B PAVEMENT IF SPECIFIED ON PLANS 2)
IF SPECIFIED BREAKPOINT i OF GUTTER TYPE 2 | (SEE NOTE 1)
ON PLANS 3'WIDE (SEE NOTE 5) POINT OF SLOPE SELECTION
. (SEE SHEET 1) | SLOPE NORMAL CATCHPOINT (SHALL NOT CHANGE)
2'MIN.— T — P _t ______ tsar (SEE NOTE 7) SECTION B-B
— S— 5i-gn I R S -~\~~\_~ BREAKPOINT 1 GUTTZE? BREAKPOINT
> 8 vp 8§ 8 A8 8 e—=qf—umy, A0 JRVEHENT ERGE | AODED ENBANKIENT
0'MIN. [
0 DESTRED| (SEE. SHEET 1, NOTE 4) 1'OFFSET FROM FRONT FACE OF RAIL REACE TOPSOIL
_ < S0
50:1 TAPER NORMAL SHOULDER SUBBASE 0755
TRAFFIC C EDGE LINE '(DSAE/EENIIQ%NTTE IIF) SPECIFIED ON PLANS AL
WIDENED AREA FOR END ANCHORAGE (NONFLARED) WITH CURB OPTION B POINT OF SLOPE SELECTION
PLAN VIEW SECTION C-C  NORMAL CATCHPOINT (SHALL NOT CHANGE)
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THE TRAFFIC SIDE SLIDER AND THE REAR SIDE SLIDER
INSTALLED WITH ARROWS POINTING TOWARDS
THE HEAD OF THE SYSTEM ON BOTH SIDES OF TRAFFIC

MEDIAN TERMINAL NOTES

. THE MEDIAN TERMINAL SHALL BE THE MAX-TENSION MEDIAN AS MANUFACTURED BY

BY BARRIER SYSTEM BY LINDSAY (LINDSAY TRANSPORTATION SOLUTIONS)
(TEL #: 888 800-3691).

THE MAX-TENSION SHALL BE APPLIED DIRECTLY TO W-BEAM GUARDRAIL SYSTEMS
AT, OR TRANSITIONED TO, 31 INCH WITH PANELS AND POST SPACING CONFIGURED

AT MID-SPAN SPLICE. TRANSITIONS TO STRONG POST W-BEAM GUARDRAIL SYSTEMS
DR OTHER BARRIERS WHERE THE SPLICE IS NOT MID-SPAN SHALL BE ACCOMPLISHED
USING A 3 FT.1-1/2 INCH, 9 FT.4-1/2 INCH OR 15 FT.7-1/2 INCH PANELS AFTER

7. ALL STEEL COMPONENTS SHALL BE GALVANIZED PER ASTM A123
OR EQUIVALENT UNLESS OTHERWISE STATED.

8. ONE MEDIAN TERMINAL SHALL INCLUDE ALL POSTS, RAIL, AND HARDWARE
ITEMS REQUIRED FOR A COMPLETE UNIT. THE DEVICE SHALL BE INSTALLED
IN CONFORMANCE WITH THE MANUFACTURER'S INSTRUCTIONS. THE CONTRACTOR
SHALL PROVIDE A COPY OF THE MANUFACTURER'S INSTALLATION INSTRUCTIONS
AND PARTS LISTS TO THE ENGINEER PRIOR TO THE INSTALLATION OF THE
DEVICE.

I THE MAX-TENSION SYSTEM (MIN.OF 50 FT. DOWNSTREAM OF THE FIRST POST).
& G TRANSITIONS TO OTHER BARRIER SYSTEMS SHALL ALSO BE AT A MIN.OF 50 FT. 9. UNLESS OTHERWISE SPECIFIED ON THE PLANS, THE MEDIAN TERMINAL SHALL
¥ DOWNSTREAM FROM THE FIRST POST. SEE SHEET 4. BE INSTALLED FOR BIDIRECTIONAL TRAFFIC APPLICATION.
N
p L . THE MAX-TENSION SHALL NOT BE ATTACHED DIRECTLY TO RIGID BARRIERS SUCH AS 10. EACH INSTALLATION SHALL BE SUPERVISED AND CERTIFIED AS CORRECT
HEX BOLTS SHALL BE INSTALLED & )‘ Ly CONCRETE BARRIERS, STEEL BARRIERS OR CONCRETE STRUCTURES WITHOUT PROPER UPON COMPLETION BY A REPRESENTATIVE OF THE DEVICE MANUFACTURER
WITH THE BOLT HEADS 0N THE R TRANSITION. IF ROCK OR STIFF SOIL IS ENCOUNTERED, THE POSTS AND SOIL ANCHOR OR BY AN EMPLOYEE OF THE CONTRACTOR WHO IS A CERTIFIED INSTALLER.
L MAY BE INSTALLED BY AUGURING AND BACKFILLING THE HOLE. THE CERTIFIED INSTALLER SHALL HAVE COMPLETED DEVICE TRAINING AND
TRAFFIC SIDE AND THE HEX NUTS e SHALL BE REGISTERED WITH THE MANUFACTURER AS A CERTIFIED INSTALLER.
ON' THE NON-TRAFFIC SIDE 4. EITHER 8 INCH OR 12 INCH COMPOSITE OR TIMBER BLOCKOUTS SHALL BE USED IF NO CERTIFICATION IS AVAILABLE, THE PROJECT ENGINEER OR DESIGNEE
SECTION A-A DETAIL A PER MANUFACTURE'S RECOMMENDATIONS. MAY INSPECT AND CERTIFY INSTALLATION.
. EITHER 12 FT.-6 INCH OR 25 FDOT PANELS SHALL BE USED DEPENDING ON SITE 11. DELINEATION, IF REQUIRED, SHALL BE APPLIED TO THE END PIECE AND WILL
CONDITIONS OR CONNECTED BARRIER SYSTEMS. NOT BE PAID FOR SEPARATELY BUT SHALL BE INCLUDED IN THE COST OF
THE WORK. SEE STANDARD PLAN S-612-1.
. RAIL PANELS SHALL BE LAPPED PER MANUFACTURER'S INSTALLATION MANUAL,
REGARDLESS OF AN UPSTREAM OR DOWNSTREAM END SYSTEM POSITION.
END OF
GUARDRAIL
PAY LENGTH
MEDIAN TERMINAL PAY ITEM
12" i 551y T B
TRAFFIC . ’
PANEL 4 | PANEL 3 PANEL 2 PANEL 1 | - ‘ 7" \‘
(TYP.) | (TYP.) * (TYP.) (TYP.) | * it ! :
= | | 11 °* . ) - L] X |
WIDTH e CoT T 7 |
H H H H H 28.5" H H R 5 L | |
E— | - o - T el § | i
\ \ \ \ \ \ \ \ \ POST 1 \ h
‘ ‘ ‘ ‘ . BOLTS ARE NOT . : ‘ ‘ | N _
| TRAFFIC | \ \ PLAN | PASSED THROUGH | \ \ | DFFSET 77"
| | | | | %Efg’*ﬁmm | | | " ¥ 14E CUTTING TEETH, FRICTION PLATE, AND PRIMARY CABLES
@ @ @ @ POSTS 4.5 @ @ @ @ ARE INSTALLED ONLY ON THE APPROACHING TRAFFIC SIDE.
]
AND 6 FOR i
\ \ \ \ | BOTH SIDES. \ \ | \
1 12 GA. 1 1 1 A 1 1 1 1
| RAIL | | | y | | | TRAFFIC . 9'- 4" LENGTH OF NEED | | UPEPR CABLE
4 4 4 L | il 1 | gl OPPOSITE TRAFFIC  TRAFFIC
b 1 1 T 1 1 e .o T 1 1 ~ . 1 1 MR TRAFFIC
k- 3 - i - 3 - FLlEe e - e -2 3 - - it LOWER CABLE
3 S Sl TRAFFIC SIDE
DETALL A
T T T T T | T
N RO SOOI
' TRAFFIC g o v A - o CROOD | 3 X \%j‘ NSOV iw 'y GROUND
GROUND S8 I I POSTS i I 11| EMBEDMENT I Il I [ I [ LINE
LINE I I I (TYP) I I i | (TYP) I I I h 51-8l/g" P
il I th ' I I I I Il I l“ EMBEDMENT L' |
: : : : ‘ ‘ : : : | -
! [ | 6'-3" | 61-31 | BI_%II | 6'-3" | 6'-3" | 6'-3" | 3|_1I/2u | 5|_3}/4||_>H\ : :
\ w ) U
‘ 52!
| )
ELEVATION SIDE VIEW
MAX-TENSION MEDIAN
(MASH CERTIFIED)
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NOTES

PAVED SHOULDER

CONCRETE SECTION l

INCLUDED IN

SYNTHETIC OR NOTHCED WOOD BLOCKS ———
(FOR TRANSITION TYPE 3H, ALTERNATIVE WOOD

(TYPE 3G ONLY)

FIVE 74" DIA HIGH ST.HEX HD.BOLTS EACH WITH NUT AND G H
2 ¥ 'x 3" x %" WASHER J L. TRANSITION TYPE 3G IS FOR USE AT BOTH ENDS OF BRIDGES ON TWO-WAY
) = E ?\. ™~ HIGHWAYS AND AT THE APPROACH END OF BRIDGES ON ONE-WAY HIGHWAYS.
i 2. TRANSITION TYPE 3H IS FOR USE AT THE TRAILING END OF BRIDGES
" S TR Tl | ON ONE-WAY HIGHWAYS.
2y r Ly A _ AR 3. THE THRIE BEAM SECTION IN TRANSITIONS TYPES 3G AND 3H MAY BE SHOP
; T i | BENT TO FIT CURVES THAT ARE GREATER THAN OR EQUAL TO A 10 FT.RADIUS.
5 L | LeF 4 H | | J g ‘ TRAFFIC HOWEVER, THE 6 FT.-3 IN. TRANSITION SECTION SHALL NOT BE BENT.
-
BRIDGE RAIL 10 gt — C‘é’EETH’fE 6 ‘ 4. A 12 FT.-6 IN. CONCRETE TRANSITION IS REQUIRED BETWEEN THE TYPE 3G
e 12'-6" TRANSITION M ¢ OR 3H AND TYPE 7 BRIDGE RAIL. SEE STANDARD PLAN M-606-13 FOR THE
SEE BRIDGE Le g TRANSITION BETWEEN TYPE 3 GUARDRAIL AND TYPE 7 GUARDRAIL.
PLANS \ 5. TRANSITIONS TYPE 3G AND TYPE 3H ARE ALSO USED TO CONNECT TO TYPE 8
: 25! ' GUARDRAIL TYPE 3 PAY LENGTH AND TYPE 10 BRIDGE RAIL. SEE BRIDGE PLANS FOR CONNECTION DETAILS.
oy | o - oo AL POST SPACING g 6. BACKUP PLATE IS NOT REQUIRED AT POSTS ON TYPE 3G AND 3H.
! | | : . e 7.[@ THIS SYMBOL IN THE ELEVATION DRAWINGS SHOWS THE LOCATIONS WHERE
SEE BRIDGE PLANS FOR gn ‘ o TWO NESTED SECTIONS OF THRIE BEAM, 12 GA. THRIE BEAM 12 GA. TRANSITION SECTION 10 G ‘ A RECTANGULAR WASHER IS REQUIRED UNDER THE POST BOLT HEAD.
CONNECTION DETAILS \ 4 (ONE SET INSIDE THE OTHER) |._TRANSITION RAIL HEIGHT  , 8. CURB TYPE 6 SECTION M, MAY BE ASPHALT OR CONCRETE. THE COST OF CURB
| " © ® 5 @ ® o ® TO MATCH BRIDGE RAIL IS INCLUDED IN THE WORK, UNLESS A SEPARATE PAY ITEM IS INCLUDED IN THE
BID SCHEDULE.
sovumn, | FZE=o - ‘ —— =! e T S N B ﬁ—‘ —‘ ! = — 9. FOR TYPE 3G, POSTS (D THRU (3) ARE 7 FT.LONG. ALL DTHER POSTS SHALL
350 MAX. St — = o o = = e = BE A STANDARD 6 FT.LONG UNLESS OTHERWISE SPECIFIED IN THE CONTRACT.
SEE BRIDGE | | === 33" o — = > > == = 10. NOTCHED RAIL BLOCKS MANUFACTURED FROM SYNTHETIC MATERIAL WILL BE
PLANS FOR s R A 1 T o ) | ] B ACCEPTED AS ALTERNATIVES TO WOOD NOTCHED BLOCKS FOR USE WITH STEEL
DETAILS : = — = — ‘ ‘ POSTS PROVIDED THAT THE BLOCKS HAVE RECEIVED FHWA APPROVAL AND
| = — . e o i Hﬂ\ | | | | ARE CERTIFIED AS IDENTICAL TO THE SPECIMENS USED FOR TESTING AND
o= SeE DETAL A— | 1100] || | I SuRe ST R 7T CURB\TRANSISTIUN\ 1 ¥ 1 i H APPROVAL. STEEL B;f}cl'fs ARE NOT ALL\E’X'REI[E"S .
e = = -—71 \ " ‘ [ Bl [ [ [ (R 2
| TR & RN O O NN RN 2 = s 0
I v
T e T ™ Cowe s U owe Gl e s | e §
T L { |
‘ g N L ik ‘\‘ ik ‘M H‘ \‘ \“ b 330
| | | | | I |
! N ] E— — — SHOULDER
|
8" —— BOLT HOLE PATTERN: LM ol el T T T T T T 3G TRANSISTION POST / BLOCK SIZING %URFACE
1" DIA. HOLES DRILLED - + - POST # | STEEL POST SIZE | BLOCKOUT SIZE ! ‘
. 7%" THROUGH CONCRETE, . TRANSITION TYPE 3G PAY LIMIT | L L
%" E—-n OR 1" INSIDE DIAMETER TRANSITION TYPE 3G FIVE %" DIA. HIGH ST. 1-3 | B4"WEX15 |6"X12"X 19" - T
° __{7%" FULL DEPTH INSERTS L POSTS SHALL BE STEeL K DETERUINED BY BRIDGE PLANS HEX HD. BOLTS WITH NUT 4-9 ] 72'wex9 |6 x12"x 19" E-E 10" F-F G-G o
PLACED BEFORE CONCRETE IS PLACED. @ END OF GUARDRAIL PAY LENGTH AND 23#4" x 3" x 3#4" WASHER 0 727 W6 X 9 | 6" X 12" X 14" — — —
DETAIL A
e lAIL A J U 6" x 12" x 19" WOOD BLOCK
' R —F —E - STD. WASHER & NUTS ON
T ] | — (2) %" X 14" POST BOLTS
% % % % % 1n" L% 15" H H = === o 10/2" 2|/ " 11}/4u X 3" RECT. WASHER
— A AL R Te F UNDER BOLT HEAD
\ | LeF LeFE NESTED
TRAFFIC J g . THRIE
¢ | e TRANSITION SRIDGE RAL Som BEAM
| : SEE BRIDGE (TYPE 3G ONLY) ALL STEEL POSTS (84" W6 x 15)
GUARDRAIL TYPE 3 PAY LENGTH | | \ Lo PLANS ~— WITH SYNTHETIC OR
ORAL POST SPACING | - | - ‘ - 1% CURB TYPE 6 NOTCHED WOOD BLOCKS
> ‘ g SEE BRIDGE PLANS SECTION M
|  TRANSITION SECTION 10 GA. ‘ 1y FOR CONNECTION DETAILS
\ 7
TRANSITION RAIL HEIGHT TO MATCH BRIDGE RAIL : e%\ 2%
>~ ‘ | ’/—SINGLE THRIE BEAM T -_-— H-H
— - — — = — [ === 32" MIN. 6 x 12V x 19"
— — = = = = 3 ° 351 MAX. x 12" x 19" WOOD BLOCK m
= = = =: =SS W ___ | sEE sRIDGE
T = 30 PLANS FOR STD, WASHER & NUTS ON ——
3k | — = =4;.=. Do DETAILS (2) %" X 14" POST BOLTS S
! \ [ ] [ 19" x 3" RECT. WASHER
‘ w — UNDER BOLT HEAD
T | ‘ 10" \— SEE DETAIL A L
‘ | |
| [ I l | ALL STEEL POSTS (72" W6 x 9) WITH NESTED THRIE BEAM
! |
\ [

|
L
| | NORMAL EDGE OF
|
|
|
|
|

L

BRIDGE RAIL COST

POSTS [6" X 8" X 72"1 MAY BE PERMITTED)

— g= ——— TRANSITION TYPE 3H PAY LIMIT NV
‘ |
TRANSITION TYPE 3H J=J
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6II

%" DIA. x 10" BUTTON

BUFFER TERMINAL (SEE SHEET 6)

8II
g L 1 [/ e soLt 51/ 7y
__I__ ) Ja DIA (NO WASHER) /2 z 240 1A HOLE SEE ANCHOR 10" SCHEDULE. 40 GALV DIAPHRAGMS PERMITTED BUT NOT L
b Qo Ty ][ 2R DETAIL : REQUIRED FOR TYPE 3K
a0 5 STEEL PIPE, 13" LONG
‘ ' ' t 7 BREAKWAY TWO 1" NUTS AND
BREAKWAY
L GROUND ﬂ 213.. 20 POST WASHER (SEE NOTE 8) END POST
6'-0" = SURF ACE WO 1 | 452"
15" 3V2" DIA. 7/8" DIA. ’,F ‘ :‘Ill)5 ’
HOLES 1 HOLES I 15 f 17" / |
+ L —
25 1 7 - = .
ANCHOR PLATE '
| NI EREAAWAY ENST 7 LD
I’ o _ 5
CONTROLLED RELEASING TERMINAL ATTACH W-BEAM TO PIPE WITH %" DIA. x 2" UNDER BOTH HEAD AND NUT 2.
CRT) POST (D g g BUTTON HEAD WITH BOLT AND RECESS NUT
(CRT) POST T s le:y. Tt DA, WITH ND WASHER (NO CONNECTION TO POST) Y41 x 41 x 120 STEEL PLATE
_— ._.‘_\J BOLT HOLE WOOD BREAKAWAY POST WELDED TO 10" DIA. PIPE
POST DTWENSIONS TVPE 1;.. [k W0 70 DIA (TYP.)(SEE DETAIL) ¥ DIA HOLE IN STEEL
. — 4" DIA. PIPE 7" FROM TOP 3.
52 @) "X 8" x 6 T B0LT HOLES NO_ WASHER _Z =
52 6" x 8" x 6 CRT 1 S
== i 5
Ha Sat x Yo" x 45V5" | BREAKAWAY =y =T - H i
7 2 X //27 X 2 5i-on . \0 [©)
=4 I mNEIRR I WO 10d
o POSTS 8" x 6" x ¥g" 3 /. [al™ g GALV. NAILS
oo —_— STRUCTURAL ! el C_ ANCHOR PLATE 4,
O jTUBING 2| (SEE NOTE 10) BEARING PLATE AND
g p Z|E A SPACER (SEE DETAIL) 5
: — — II:.III - SEE NOTE 4 ‘ I.:::o-\::l TWO 1" NUTS AND
= STEEL TUBE T T S W N WASHER (SEE NOTE 8)
22 — SEE ANCHOR DETAIL 5//," STD. 2" PIPE
3 STANDARD POST & BLOCK a N L N SLEEVE (2%" 0.D.) 6.
A | B T o SOIL PLATE ?gTEEEE LDET}JEIEL) %" DIA. x 10" BOLT, NUT, AND
E= (7, S //: (SEE DETAIL) C 2 WASHERS (EACHI:'DST’)TD
2| & X AREA BEHIND GUARDRAIL TO BE ; ‘ D ?%HZENCSS% OIS, Lt SECURE POST IN TUBE
g gQIJg(T:#Is'jEz[Zl ';AR:)E SDII:DF":EIXIEERMITTED. é‘ Yot DIA x 90" CABLE STEEL TUBE (SEE DETAIL) 7.
(SEE TYPE 3J APPLICATION TABLE) )
WITH ONE SWAGED END WELDED CONNECTION
= | —
; : 2 [oons T wee [EST] FRTET, [ i fo e e S e
@ (SEE TYPE 3J APPLICATION TABLE) /| WASHERS (2 REQUIRED PER POST)
Zi | e | 750-1050 | s L [ 75° [ 90° [ 105° (SEE NOTE 7)
‘ 25 15' |13 ] 15
?‘ 75°-90° 6 LOW SPEED END ANCHORAGE - TYPE 3K 9.
17 = 30 15' 2" | 27' | 31
A = ’
1 " 860 _950 8 ! 1 1 1 1
| ﬂ 25'-6 RS 40 20 33| 400 | 47 Wy x 2yt x Vit x 8" "
% e GALVANIZED STRUCTURAL
/ 75°-85 9 STEEL TUBE STEEL TUBE
350 | 86°-95° | 10 50' 20 46' | 55' | 64! (SEE DETAIL)—=
? 96°-105° | 11
4 TRANSITION TYPE 3J APPLICATION 1 NUT yEEL\ALELLADTEZ'{ﬁ'I'Tﬁ 21% X I%IIHEILE
i 1" DIA. x 4" STUD e
/;/ ) THREAD FULL LENGTH 0 STEEL TUBE
my - @ o -
= ! ANCHOR DETAIL
9II BII 9II
’ | |
\Z\Po e ™
4 SPACES AT 6'-3" = 25'(8'-6" RADIUS SHOWN) END ANCHORAGE TYPE 3K PAY LIMIT
—Q—— —Q— ——— —] 1I_6II
¢ TYPE 3K OR TYPE 3 GUARDRAIL WITH 7
EEA‘Q EENE%RDRAIL END ANCHORAGE (FLARED) OR (NONFLARED) x / gn
APPROACH ROADWAY OR DRIVEWAY N

n
™o 7 DIA'_\/ < /4" STEEL PLATE

NOTES

APPLICATION: THE TRANSITION TYPE 3J MAY BE
USED TO SHIELD HAZARDS AT THE INTERSECTION
OF TWO ROADWAYS. TYPICAL APPLICATIDNS INCLUDE,
BUT ARE NOT LIMITED TO, THE FOLLOWING:

A. CANAL SERVICE ROADS AT BRIDGE ENDS.
B. INTERRUPTIONS IN GUARDRAIL RUNS BY
INTERSECTING ROADWAYS, ETC..

THE LOW SPEED (<45 MPH) END ANCHORAGE TYPE 3K
SHALL BE USED ONLY ON DRIVEWAYS AND LOW SPEED
SERVICE ROADS. WHEN AN APPROVED CRASH-TESTED
END TREATMENT IS REQUIRED USE THE END ANCHORAGE
(FLARED) OR (NONFLARED) WITH 37 FT.-6 IN.LENGTH.

GRADING AND PAVING FOR THE 3J & 3K SHALL
MATCH THE GRADING AND PAVING OF THE
GUARDRAIL TO WHICH THEY ARE ATTACHED, AND
SHALL BE IN ACCORDANCE WITH SHEET ONE OF
THIS STANDARD. MAXIMUM FILL SLOPE SHALL BE 2:1.

THE RAIL IS NOT BOLTED TO THE CRT POST AT
THE CENTER OF THE CURVE FOR THE 8 FT.-6 IN.,
17 FT.,AND 25 FT.-6 IN. RADII. PLATES SHALL
CONFORM TO ASTM A 36, AND THE STRUCTURAL
TUBING TO ASTM A 500.

THE %,IN. GALVANIZED WIRE ROPE (CABLE)
SHALL CONFORM TO AASHTO M 30 TYPE IL

. PLATES SHALL CONFORM TO ASTM A 36, AND

STRUCTURAL TUBING TO ASTM A 500. WELDING
SHALL MEET ALL REQUIREMENTS OF THE
AMERICAN WELDING SOCIETY.

ALL STRUCTURAL STEEL SHALL BE GALVANIZED

IN CONFORMANCE WITH ASTM A 123.POSTS SHALL
NOT BE PUNCHED, DRILLED, CUT, OR WELDED
AFTER GALVANIZING.

WHEN THE SOIL PLATE WELDED OPTION IS
SELECTED, SOIL PLATE CONNECTION BOLT
HOLES ARE NOT REQUIRED.

OUTSIDE NUT SHALL BE TORQUED AGAINST INSIDE
NUT WITH THE CABLE INSTALLED TAUT BETWEEN
THE ANCHOR PLATE AND FIRST POST.

ALL CURVED GUARDRAIL SHALL BE SHOP BENT.

. SEE SHEET 5 FOR ANCHOR PLATE AND

OTHER DETAILS.

THE STEEL TUBE MAY BE DRIVEN WITH WDOD
POST INSERTED IF NO DAMAGE OCCURS TO
THE POST OR BOLTS.

1" DIA. HOLE

g SECURE FROM ROTATION
~farpe— |77 WITH TWO 100 GALV.NALLS
/
A
4 e ¥6" x 1" x 8" STEEL
- 1 |8 SPACER PLATE
¢ . S TACK-WELDED TO
%o STEEL | 5" STEEL PLATE
PLATE

BEARING PLATE
FOR STEEL TUBE

INTERSECTING ROADWAYS TRANSITION - TYPE 3J TRANSITION BOLT HOLES
SOIL PLATE
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T

VARIABLE SLOPE

MEDIAN BARRIER PAY FOR_AS TWO SEPARATE LENGTHS OF

>% GUAR

SLOPE 10:1

>~

TRAFFIC

DRAIL TYPE 3 (DOUBLE) GUARDRAIL TYPE 3

SPAN OBSTRUCTION |
TO NEAREST 12'-6"

| 3!
ERGEDU":SHDULDER GRADE TO DRAIN “ OR FLATTER — N
v EDGE OF
SLOPE 10:1 ’7 SHOULDER Yk
“ R ] PAVED SHOULDER
, LSLUPE 10:1 OR FLATTER L VARIES 0' MIN.
R KR s, -TAPER® T8 ¥ U § 8§ § §
< RIS, . OO0 S0 A \
ARSI AT TIIRR MEDIAN AL =3
S99, 0. 0.0.90.90.0.9000.0.0.9. |
“0020:?:2:::0:"0:0:0:0:0:0:0:0:’:,0" EXTRA EARTHWORK O 0 O
| KRXXXAXXO TO BE MEASURED AND a8 b ) =3 |
. PAID FOR AS TTEN 203. 1SLEIPE 10:1 OR FLATTER SR MV a—
| .
S EXISTING OR CONTINUOUS RAIL [ VARIES O'MIN.
: STANDARD SLOPE SHOULER
L 1
SECTION J-J TRAFFIC ® A 15:1 TAPER MAY BE USED WHEN
SLOPE 20:1 = J TRAFFIC THE BARRIER ENDS IN THE MEDIAN TERMINAL
EDGE OF TRAVELED WAY <'| EDGE OF TRAVELED WAY
r— OR FLATTER r_ OBSTRUCTION IN MEDIAN 30 FT. WIDE OR LESS
NN SHOULDER
—=7  SLOPE 10:1
EXISTING OR 7 EXISTING OR
STANDARD SLOPE OR FLATTER STANDARD SLOPE D| F
e e N S A ) A ey A I - 1 10
EXISTING OR EXISTING OR
SLOPE 10:1 2| g
STANDARD SLOPE R FLATER = STANDARD SLOPE o
SHOULDER NN o
e . 5 | 48
EDGE OF TRAFFIC SLOPE 20:1 EDGE OF TRAVELED WAY
TRAVELED WAY J-<J OR FLATTER FLARE 20:1
OR FLATTER
R GRADING FOR MEDIAN OBSTRUCTION R QEND OF GUARDRAIL PAY LENGTH
*L *
PAY AS TWO LENGTHS OF GUARDRAIL TYPE 3 PAY AS TWO LENGTHS OF GUARDRAIL TYPE 3
MEDIAN TERMINAL |12'-6" 12'-6"

+ 32

(SEE SHEET 10) TRAFFIC

SPAN_OBSTRUCTION

TO NEAREST 12'-6"

MEDIAN TERMINAL
+ 32!
(SEE SHEET 10)

SHOULDER

SLOPE 10:1 OR FLATTER

TRANSITION TO 15:1 TAPER
(SEE SHEET 15 FOR TAPER LAYOUT)

— VARIES

veon T ]

v
FIVE LA DIA.
H.S. HEX HEAD BOLTS,
STD. WASHERS
UNDER NUT AND HEAD.

SINGLE
THRIE BEAM

(o]

3"

T veoia

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

NESTED CONFORMING TO TRANSITION TYPE 3G

THRIE BEAM

GUARDRAIL FOR OBSTRUCTION IN MEDIANS WIDER THAN 30 FT.

NOTE: FOR OBSTRUCTIONS (P) THAT ARE WIDER THAN 20 FT.IN MEDIANS USE SHEET 16.

ON APPROACH SIDE.

(A). TIMBER POSTS 2 FT., STEEL POSTS 1 FT.-9%3IN.
(B). Y2 IN.PREFORMED JOINT MATERIAL

NARROW MEDIAN DETAIL

USUALLY LESS THAN 30 FT. WIDE MEDIAN
WITH ALL PAVED SURFACE

. o
TRANSITION T0 151 TAPER L |
VARIES (SEE SHEET 15 FOR TAPER LAYDUT)L—_'_'I SLOPE 10:1 OR FLATTER [~ VARIES
J\é SHOULDER
TRAFFIC
Pltr |2 3«5 6 |7 &9 |[w0|w |12 |13 ]|w|5 |6 |17]© 19 0
Y 4|_1|| 4|_7|| 5|_1|| 5|_7|| 6|_1|| 6|_7|| 7|_1|| 7|_7|| 8|_l|| 8|_7|| 9|_l|| 9|_7|| lOl_lll 10|_7|| lll_lll ll|_7|| 12|_1|| 12|_7|| 13|_l|| 13|_7||
L [75 | ere |10 | 126" 125 |1376" 150 162-6" 175 |187-6"  200'  |212-6"] 225' * | IS MEASURED ALONG FACE OF GUARDRAIL

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

® T T 37--5--T HAZARDS WITHIN CLOSE PROXIMITY OF BRIDGES.
9 N ‘BRIDGESI - | N | o
Al 3D\nnnnnnnnnn3|:hg nﬁmmnnnnnnnnnnnnu_UM |A
B B ~ DO NOT CONSTRUCT THE TR AND GUARDRAIL ON
i SHOULDER SHOULDER | B e TRALING BRIDGE FNDS I SI7E. CONDITIONS
— — DO NOT WARRANT THE USE OF GUARDRALL.
T N — SHOWN ON PLANS. LENGTH TO SHIELD ALL HAZARDS IS
SHOULDER —— — SHOULDER BASED ON GUARDRAIL'S LENGTH OF NEED COMPUTATION. SEE
26 101 AASHTO ROADWAY DESIGN GUIDE. THE MINIMUM SHALL BE
3 : 12 FT.- 6 IN,, WHERE SITE CONDITIONS ALLOW. THE TOTAL
LENGTH OF NEED WILL INCLUDE THE LENGTH OF TRANSITION,
THE LENGTH OF RAIL (N), AND ANY REDIRECTIVE LENGTH IN
THE RAIL END TREATMENT.
MEDIAN,M | — - — - — - s s L e
TR — 18 FT.-9 IN.FOR 3G AND 3H.
10:1 36 3H
SHUUL[;&LLLU““H““H““H“H“ A — A — EDGE OF 8 FT.OR 10 FT. SHOULDER.
- — B — EDGE OF 6 FT.OR LESS SHOULDER.
END_ANCHORAGE CAN BE
B | SHOULDER SHOULDER A~ FUARED TR NONFLARED.
A HHHHHHHHHHHHHW QHHHHHHHHHHH‘SD
I. g | | 3] " | e
2 | N ‘ N
T *l T I 1 I T
37-6" TR TR
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TRAFFIC

—
R 200" | 100' ¢
SHOULDER
END_ANCHORAGE 5 L 12'-10" LS
2 e =
SLOPE VARIESL (NONFLARED) GUARDRAIL TYPE 3 - = R
MEDIAN,M — - — - — - — - — - —- 5 ; e TTT————— —  MEDIAN, M
o= B A B Rg g ‘1 TAPER -3" (TYp,) 2 — 150' GUARDRAIL TYPE 3 END ANCHORAGE
ET 12'-10" gi-7n B g :_OL (NDNFLARED) SLOPE VARIES
SHOULDER
100'C i 200' R
TRAFFIC
TR = 18 FT.-9 IN FOR TRANSITION TYPE 3G.
MEDIANS 60 FT.AND OVER WITH 10 FT.OR WIDER SHOULDERS. C = CHANGE: 100 FT. TRANSITION TO NORMAL SLOPE-
M = WIDTH OF MEDIAN.
TRAFFIC
L 250" | 100'C
SHOULDER
bbb HH H § F B g7 (N ~
50'END_ANCHORAGE s | 5/ 36 R B [5’
SLOPE VARIES S 3 - U I T T :
L NONFLARED) SURRDRALL TrpE S S 3" (TYP) 151 TP AU
MEDIAN,M — - — - — - — - e e e T e e e s s MEDIAN, M
- _ — 200" GUARDR
e s = NN RN R T T R T 15:1 TAPER 83" (TYP) 6 |2 e AL TYPE 3 SLOPE VARIES
g 1674 13' B A AA g g rh
S - B A BAAAAA
SHOULDER
100'C ! 250! R
TRAFFIC
MEDIANS 60 FT. AND OVER WITH 4 to 8 FT. SHDULDERS.
EDGE OF TRAVELED WAY —\ TRAVEL LANE _a RAFFIC
INITIAL OFFSET l—/EDGE OF SHOULDER SHOULDER NOTES
— e T T T T T PR - 1. GUARDRAIL TRANSITIONS FROM PARALLEL TO ROADWAY SHOULDER AT
36 TANGENT RAIL I % S ~ [~ 15:1 TAPER 3G SEGMENT TO 15:1 TAPER WITHIN 18'-9" BASED ON POST OFFSET
% TANGENT 71 % DIMENSIONS SHOWN.
LINE
6'-3" : Gz ] % 2. SEE SHEET 14 FOR THE RIGHT SHOULDER GUARDRAIL LAYDUT.
N W BEAM I
MULTILANE DIVIDED HIGHWAYS - (DEPRESSED MEDIANS, 60 FT. AND OVER WITH OPEN HAZARDS OR OBSTRUCTIONS)
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1. GUARDRAIL TRANSITIONS FROM PARALLEL TO ROADWAY SHOULDER AT

NOTES

3G SEGMENT TO 15:1 TAPER WITHIN 18'-9" BASED ON POST OFFSET
DIMENSIONS SHOWN.

2. THE OPTION 1 LAYOUT SHALL BE USED WHEN "Y" EXCEEDS 16 FEET
OR WHEN MEDIAN BARRIER IS CONTINUOUS.

3. THE OPTION 2 LAYOUT SHALL BE USED WHEN "Y" IS 16 FEET OR LESS.

4. SEE SHEET 14 FOR RIGHT SHOULDER GUARDRAIL LAYOUT.

CONTINUOUS MEDIAN BARRIER

TRAFFIC |
TR L=15Y
36
I 1z 5 SHOULDER
SLOPE 15:1 TAPER 5
MEDIAN, M | VARIES 6-3" (Typ,) T R ' 2
————— 5 - R R R N R N ——— P e e
3 Y R 150 T 36 2 ?* 6'-3u (TYP.) \ SLOPE
SHOULDER
TR
100'C | *L
*
MEDIAN END TERMINAL TRAFFIC L MUST MEET THE LENGTH OF NEED
- AND SHOULD NOT EXCEED 250 FT. (OPTION 1)
UNLESS SITE CONDITIONS WARRENT.
o TRAFFIC MEDIAN END TERMINAL
R L=15Y | 100'C
36
] 5 SHOULDER
SLOPE pobbbb Hd B 0 H

MEDIAN, M VARIES

o
-----------

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|
ol
|
1:01

o

= Y R K 7B A BARAAB R g g 8-3" (Typ,) ..--:::===“““‘ ...... .
S 15:1 TAPER ---.:::;,,,,, booopn g ppgRAaBRAABARIESS VIRIES
SHOULDER
100'C | L TR
MEDIAN END TERMINAL TRAFFIC

EDGE OF TRAVELED WAY —\

TRAVEL LANE

TR =18 FT.-9 IN FOR TRANSITION TYPE 3G.

C = CHANGE: 100 FT. TRANSITION TO NORMAL SLOPE.
M = WIDTH OF MEDIAN.

L = TOTAL LENGTH PAID AS GUARDRAIL TYPE 3.

Y = FINAL OFFSET AT END.

TRAFFIC

INITIAL OFFSET

l_ EDGE OF SHOULDER

SHOULDER

3G TANGENT RAIL —I

3G

K

6I_3II

MULTILANE DIVIDED HIGHWAYS - (DEPRESSED MEDIANS, 21 - 59 FT. WITH OPEN HAZARDS OR OBSTRUCTIONS)
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12-6" 121" N 16" \
OBSTRUCTION | N 37 A | FILL REQUIRING—] 37161 4 | FILL REQUIRING—] NOTES
TO NEAREST GUARDRAIL GUARDRAIL I. THE TYPE 3G OR 3H TRANSITIONS (SEE SHEET 11)
126" _— e e _ SHALL BE USED TO CONNECT A TYPE 3 W-BEAM T0
~Jd. P N e TYPE 7 CONCRETE BARRIER OR TO A TYPE 7, 8, OR
» |00 Oliy 63" —f [ N Pite \ 10 BRIDGE RAIL.
e e - N
. e — " \ 38 2. "R WILL BE 18 FT.-9 IN.FOR THE TRANSITIONS TYPE 3G
VARIES }101 0R FLATTER N ol P P AND 3H.
* (SEE SHEET 1, NOTE_4) | (SEE_SHEET 1, NOTE 4) (SEE SHEET 1, NOTE 4) | (SEE_SHEET 1, NOTE 4)
3. THE GUARDRAIL LENGTH DIMENSION "N' IS THE LENGTH
SHQULRER SHOVLDER \\?l\\ ot \\7}\\ AS DETERMINED BY THE LENGTH OF NEED COMPUTATION
TRAFFIC T TRAFFIC T TRAFFIC AND IS SHOWN ON THE PLANS. THE MINIMUM IS 12 FT.-6 IN.
ONE-WAY SR ONE-WAY BPRLLAEU ONE-WAY - WHERE SITE CONDITIONS ALLOW. THE OVERALL REQUIRED
LENGTH OF NEED CAN INCLUDE THE LENGTH OF TRANSITION,
o N N THE LENGTH OF RAIL (N), AND ANY REDIRECTIVE
s A N OBSTRUCTION} N 376 A 376" & |« FILL REQUIRING—»] 37161 4 376" A e FILL REQUIRING—— EE”AEEHBéNP;g\E,ISQ[I)LBE”L[}NEREQEMEE;M?NEATVUERﬁﬁﬂ%ﬁh’]ﬁﬁ..
TO NEAREST GUARDRAIL GUARDRAIL
D (IN FILL) PRIOR TO THE OBSTRUCTION UNLESS OTHERWISE APPROVED
- BY THE ENGINEER.
3B /_// . -
o, OO0 Oy oA o) e N
T t \ 3B
VARIES }101 0R FLATTER
* (SEE_SHEET 1, NOTE 4) EE SHEET 1, NOTE 4) (SEE_SHEET 1, NOTE 4) (SEE SHEET 1, NOTE 4)
SHOULDER \&HDULDER N k i&SHDULDER N )\\
TRAFFIC M TRAFFIC M TRAFFIC
-
—  Two-way — — — — —_— —  — TWowA — — — —_— — — TWowA — — — N
TRAFFIC TRAFFIC TRAFFIC END ANCHORAGE CAN BE FLARED OR NONFLARED
GUARDRAIL FOR ROADSIDE OBSTRUCTIONS GUARDRAIL FOR GUARDRAIL FOR
ROADSIDE FILL CONSTRUCTION ROADSIDE CUT-TO-FILL CONDITION
37|_6|| A 37|_6|| A
DRIVEWAY Ii
2'CLR. EXIT APPROACH LT
30 (FOR MULTILANE) N N - |
A
| 37-6" | B BRIDGE , 3760 A el SEE PLANS
(SEE_SHEET 1, NOTE 4) (SEE_SHEET 1, NOTE 4) TR TR o § FOR RAIL
EESHI]ULDER 6-3" — = S|&  LENGTH
TRAFFIC (SEE_SHEET LNOTE &) . e S SHeET LNOTE B R = RADIUS TO FIT
BURLLALLS FIELD CONDITIONS 1 : .
- TRAFFIC \&SHUULDER (MIN. R = 8'-6") ] :}737.5" S
TRAFFIC £ 1 5 63"
- A < (ﬁ >
—  —— TWO-WAY —_ 0 A A
LAYOUT FOR DRIVEWAY APPROACH TRAFFIC USE 3K IF THIS LOCATION IS j—s—A’ N
ON DRIVEWAY OR LOW SPEED " ¢\_qu APPROACH ROAD THAT IS
1621-6" SO SERVICE ROAD. IMPRACTICAL TO RELOCATE
125'* 37'-6" (SEE_SHEET 1, NOTE 4) (SEE_SHEET 1, NOTE 4)
NARROW STRAIGHT FLARE FROM BRIDGE FLARED e
BRIDGE |+ 7R -] o "
6'-3 —'I |‘— : iﬁp A A
L ppepae 8 B8 A B 8 8 8 8 p g 8 g 8 8 A 8 a‘ﬂ L 4 SHOULDER 37"6" N T BRIDGE T |N| | 37"6"
T 1y o TR TR
= — rwooway | BRIDGE "2 276"7 WINTHOE APPROACH GUARDRAIL TYPE 3 WITH BLOCKED OUT POSTS SPACED
! » 4 WIDTH WAYS EXIT AT 3'-1!/," FROM STRUCTURE AROUND CURVE.
8888 L] L] L] L] L] L] L] L] L) ‘ -
R e & RS 2-WAY NORMAL BRIDGE APPLICATION

INTERRUPTED

TR~
* 3760 * RAIL LENGTHS ARE MINIMUM, ADDITIONAL LENGTH
T R TO SATISFY GUARDRALL WARRANTS SHALL BE PROVIDED STRUCTURE APPROACH
876" (USE TYPE 3J ON SHEET 12 WHEN PRACTICAL)
2-WAY NARROW APPLICATION
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12'-6" (1 OMITTED POST) OR
18'-9" (2 OMITTED POSTS) OR
25'-0" (3 OMITTED POSTS)

NOTES
1. PosTs (), (@), (@), and (OMAY BE TIMBER OR STEEL.

2. THE NUMBER OF OMITTED POSTS IS DEPENDENT ON
THE LENGTH OF THE GAP.

|
oAp ‘
RAIL SPLICE
END ANCHORAGE OR GUARDRAIL TYPE 3 | 126" 613 (TYP.) | END ANCHORAGE OR GUARDRAIL TYPE 3
(TYP.) (TYP.) OMITTED
® | 6 ® 6 oSt ® | @ ©)
X1 ixl
o K K # KB KH 4 — 8 18 8§ #H #H  #H KB
r r
TRAFFIC TRAFFIC
LONG-SPAN RAILING FOR ONE, TWO, OR THREE OMITTED POSTS AT GAP
- 1" (TYP.) o 1" (TYP.) 23/ 1" (TYP.)
__Bu_.I__ 12m _.I le—— 3|/4|| <_6||_,I__ lzu_,l <_3|/4u __Bu_.I__ 12"_,' l—— 3|/4ll
F === === 1 ﬁ?—— F ==z == =7
31 3" 3 > 3 31 3
5" HEX NUT 2" %" HEX NUT || . 25 5" HEX NUT 2
AND WASHER 18" AND WASHER 18 AND WASHER 18"
D 3D D D D /O D
8" DIA. x 22" BOLT — %" DIA x 14" BOLT 5" DIA. x 34" BOLT
I:l 3/4u HXULE IN ‘74" HOLE 3I/2|| DIA. — J IN ;/4u HOLE 5"
6'POST
.~ 6'WOOD POST W6 x 9 €S
N 21/
40" 40" 40" 372" DIA.
l«— 6'WOOD POST
TIMBER POST STEEL POST BREAKWAY TIMBER POST
posTs (D-@ Mo @-10 PosTs (D-@ ap (@-10 PosTs (3 -
(SEE NOTE 1) (SEE NOTE 1)
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A END ANCHORAGE CAN BE FLARED OR NONFLARED.

APPROACH
CULVERT | A
WINGWALL N 37'-6"

TRAVERSABLE T

6-3" —

SD‘

(SEE_SHEET L NOTE @) (SEE_SHEET L NOTE 4)
4/ sHouLDER
TRAFFIC
_< [RAFFIC
—_— —  — = ONE-WAY S
CULVERT APPROACH ———=
A HEADWALL | A
37|_6|l N — N 37I_6II ———
6'-3" _.I |__
(SEE_SHEET L, NOTE @) Skt _STEET L NOTE &)
/¥ SHOULDER
TRAFFIC
< [RAFFIC
S TWO-WAY —— —
TRAFFIC
—_—T—
GUARDRAIL FOR CULVERTS
RESUME 6'-3"
POST SPACING FOR
INSIDE HEADWALL MOUNT
| I'MIN.} 6-3 L 61-31 MAX., ADJUST — 6i-3 ' MIN, fo—
| | SPACE AS REQUIRED |
A A , A A
[
{[=]) 19] I I [[=]) [[=])
i T ) =
L ! T

1
i CONCRETE BOX CULVERT (CBC) LENGTH ——
MEASURED ALONG G OF ROADWAY
BETWEEN EXTREME ENDS OF OPENINGS
FOR MULTIPLE OR SINGLE BOXES. SEE
NOTES 3 AND 4.

RAIL PLACEMENT FOR INSIDE MOUNT

=—OFFSET 3'MIN. —
(SEE NOTE 3)
2! MIN. W6 x 20
(SEE NOTE 3, SHEET 1) ‘
|
|
|
= ;@
I | vaRies,
kil 6'-5"
I MAX.
DGE OF NORMAL |
PAVED SHOULDER |
(6'OR LESS) |
l 1

FILL BASE -
HEIGHT ‘SUBBASE
<48 BASE PLATE B
WITH 6 BOLTS
T > R .- R . >
. > CULVERT
a A A
ANCHORAGE D
(SEE NOTE 5)
INSIDE MOUNT ON CBC
ll_OII

I/4u

Wi %" .DIA.—-I |-;L

PROJ. 2"

l =)
— N
ﬁ‘.*ti _A\I\‘_\_ lyz"
SIX 1" DIA.
Tn BOLT HOLES 1"

BASE PLATE B

(FOR INSIDE

S

ANCHORAGE D

MOUNT)

(FOR INSIDE MOUNT)

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.

2. RIGHT SHOULDER BOX CULVERT TREATMENT IS SHOWN
ON THIS SHEET FOR CULVERTS 20 FT.OR LESS IN
LENGTH.

3. GUARDRAIL ACROSS CULVERTS WITH A LENGTH OF 20 FT.
DR LESS SHALL BE AS FOLLOWS:
A FILL HEIGHT AT GUARDRAIL POST 48 IN.OR GREATER:
CONSTRUCTIDN AND PAYMENT WILL BE AS GUARDRAIL TYPE 3.
B. FILL HEIGHT AT GUARDRAIL POST LESS THAN 48 IN. AND
BLOCK FACE TO HEADWALL OFFSET OF 3 FT.0OR GREATER:
CONSTRUCTION AND PAYMENT AS GUARDRAIL TYPE 3.

C. FILL HEIGHT AT GUARDRAIL POST 48 IN.OR LESS AND
BLOCK FACE TO HEADWALL OFFSET LESS THAN 3 FT:
CONSTRUCTION ACCORDING TO HEADWALL MOUNT DETAILS
AND PAYMENT AS BRIDGE RAIL TYPE 3.

4. GUARDRAIL ACROSS CULVERTS WITH LENGTH GREATER THAN
20 FT.SHALL BE AS FOLLOWS:

A FILL HEIGHT AT GUARDRAIL POSTS 48 IN.OR GREATER:
CONSTRUCTIDN AND PAYMENT WILL BE FOR STANDARD
GUARDRAIL TYPE 3.

B. FILL HEIGHT AT GUARDRAIL POSTS 48 IN.OR LESS:
CONSTRUCTION AND PAYMENT IN ACCORDANCE WITH
THE CONTRACT BRIDGE PLANS. WHEN BLOCK FACE
TO HEADWALL OFFSET IS 3 FT.0R GREATER:
CONSTRUCTION AND PAYMENT AS GUARDRAIL TYPE 3.

5. ANCHORAGE D: SIX BOLTS FOR BASE PLATE "B" WITH
INSIDE MOUNT. THE BOLTS SHALL BE 7/8 IN.DIA X 10 IN.
HIGH STRENGTH RODS THREADED FULL LENGTH AND
ALL GALVANIZED. RODS SHALL BE CAST-IN-PLACE FOR
A NEW STRUCTURE. FOR AN EXISTING STRUCTURE, THE
RODS SHALL BE INSTALLED IN 1-1/4 IN.DIA HOLES
WITH NON-SHRINK GROUT OR EPOXY CONFORMING TO
ASTM C 88l.

6. 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 FT.-6 IN.
WHERE SITE CONDITIONS ALLOW. THE OVERALL REQUIRED
LENGTH DF NEED CAN INCLUDE THE LENGTH OF TRANSITION,
THE LENGTH OF RAIL (N), AND ANY REDIRECTIVE LENGTH
IN THE RAIL END TREATMENT.

7. ALL POSTS, BASE PLATES, AND ANCHOR BOLTS SHALL BE
FABRICATED FROM ASTM A 36 STEEL. THE ABOVE MATERIAL,
W-BEAM, AND ALL ANCHOR BOLTS AND MISCELLANEOUS BOLTS,
NUTS,AND WASHERS SHALL BE GALVANIZED AFTER FABRICATION
INACCORDANCE WITH SECTION 509. CONCRETE, REINFORCING
STEEL, AND STRUCTURAL STEEL ELEMENTS SHALL BE IN
ACCORDANCE WITH SECTIONS 601, 602, AND 509, RESPECTIVELY.

8. POST ANCHORS, ENCASED IN CONCRETE, SHALL BE ASTM
A 36 STEEL, AND NEED NOT BE GALVANIZED.

9. PRIOR TO FABRICATION OF BRIDGE RAIL, THREE SETS OF
WORKING DRAWINGS WHICH COMPLY WITH THE REQUIREMENTS
OF SECTION 105 SHALL BE SUBMITTED TO THE ENGINEER
FOR INFORMATION ONLY.

— %Ot"t‘pl'f};;mﬁle Informcll’gi_oln. — — Sheet Rivisionts Colorado Department of Transportation MIDWEST STANDARD PLAN NO.
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(SEE NOTE 3)

NORMAL EDGE OF
PAVED SHOULDER

1II —_

‘ 3'MIN.

28"

< 2'MIN.
1 (SEE NOTE 4)

7)

22"

EARTH SHOULDER
OR 2" MIN. HMA

=
(SEE NOTE 2)
6'POST S'

NORMAL ROADSIDE INSTALLATION

WHEN FILL REQUIRES GUARDRAIL

RAIL FACE TO BE

AT OR IN FRONT——]

OF CURB FACE Ti

28"

(SEE NOTE 7

(SEE NOTE 1)

(SEE NOTE 2)

(SEE NOTE 5)

OPTION A

lll —_

W0OD CURB
(NOTE 5)

ALTERNATIVE 'ﬂ

~——"0BSTRUCTION

lll —_

BREAKPDINT

VARIABLE
SLOPE

ROADSIDE INSTALLATION

WITH EROSION CONTROL CURB

7'POST IDENTIFICATION
(SEE NOTE 11 ON SHEET 2) L
7
28"
(SEE NOTE 7) \ BREAKPOINT
NORMAL EDGE
OF PAVED x
SHOULDER (SEE NOTE 1) ,
1.5:1 MAX. SLOPE
/ AT POST
2 MIN. HMA A~
(SEE NOTE 2) T~—r 3
7 PUSTf

RESTRICTIVE ROADSIDE INSTALLATION

WITH 7 FOOT GUARDRAIL POSTS
(SEE NOTE 4)

3'MIN.

~——0BSTRUCTION
~—2'MIN.

8' MIN. |

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

28"

l

URBAN ROADSIDE INSTALLATION WITH CURB AND GUTTER

LOCATION SPACING
ALL LOCATIONS EXCEPT o
BRIDGE RAIL LOCATIONS 6-3

SEE SHEETS
BRIDGE OR STRUCTURE APPROACH % 20

NORMAL CENTER-TO-CENTER POST SPACING

TYPE 6 CURB

VARIABLE
SLOPE

OPTION B
5,
j— BREAKPOINT
(SEE NOTE 1)
C— VARIABLE
o — SLOPE
POINT OF SLOPE .
SELECTION (POSS) ;
NORMAL FILL SLOPE 8.
NORMAL CATCHPOINT
EMBANKMENT WITH GUARDRAIL 9.
(NOTE: THE CATCHPOINT REMAINS THE SAME AS THAT FOR
UNORMAL" FILL SLOPE. FOR THE WIDER "Z" DISTANCES, THE "
VARTABLE SLOPE MAY "CATCH" AT THE POSS.) :

GENERAL NOTES

RATE OF SLOPE DEPENDS ON GUARDRAIL LOCATION:

A. FOR GUARDRAIL FACE 2 FT.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 FT.FROM THE NORMAL EDGE OF THE PAVED SHOULDER,
THE SLOPE SHALL BE 10:1 OR FLATTER.

WHEN SPECIFIED ON THE PLANS, EXTEND A 2 IN. MINIMUM THICKNESS PAVED SURFACE TO

1 FT. BEHIND THE GUARDRAIL POSTS OR TO THE EROSION CONTROL CURB AS SHOWN ON PLANS.
ASPHALT CUTTING & PATCHING OR OTHER APPROVED METHOD SHALL BE USED TO MINIMIZE DAMAGE
TD 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 IN. THICK FIBER REINFORCED CONCRETE PAVEMENT MAY ALSO BE USED
FOR PAVING BENEATH THE GUARDRAIL. INSTALL THE POST IN A !/, IN. 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.

THE MINIMUM GUARDRAIL OFFSET FROM PAVED SHOULDER EDGE SHALL BE:
0 FT.FOR SHOULDERS 8 FT.OR WIDER
2 FT.FOR SHOULDERS 6 FT.OR LESS

THE GUARDRAIL OFFSET FROM PAVED INSIDE SHOULDER EDGE OF A DIVIDED HIGHWAY SHALL BE;
0 FT. MINIMUM FOR SHOULDERS 6 FT.OR WIDER
2 FT.DESIRABLE FOR 4 FT. SHOULDERS

THE ABOVE 2 FT. GUARDRAIL TO SHOULDER OFFSET IS DESIRABLE BUT NOT REQUIRED FOR:

A FOR AN EXISTING HIGHWAY WITH A DESIGN SPEED LESS THAN 50 MPH, THE MINIMUM OFFSET
IS 4 FT.FROM THE TRAVELED WAY.

B. FOR 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 FT.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 FT.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 TRAVEL
WAY, EVEN FOR SHORT DISTANCES, WHILE PROVIDING A SMOOTH CHANGE IN GUARDRAIL
ALIGNMENT.

IF 2 FT.CANNDT BE PROVIDED BETWEEN THE BACK OF THE GUARDRAIL POST AND
THE BREAKPOINT, USE 7 FT. GUARDRAIL POSTS. REFER TO THE "RESTRICTIVE
ROADSIDE INSTALLATION" DETAIL.

WHEN SPECIFIED ON THE PLANS, INSTALL 4 IN.HIGH TYPE 6 CURB WITH ITS FACE AT OR BEHIND

THE RAIL FACE. AS AN ALTERNATIVE WHEN SPECIFIED ON THE PLANS, INSTALL A 2 IN.x 6 IN.

TREATED (AASHTO M 133) WOOD CURB. FASTEN WITH A 4 IN.LAG BOLT AND WASHER AT

EACH WOOD POST,OR WITH A !/4 IN.DIA BOLT WITH WASHER AND NUT AT EACH STEEL POST.

IF THE 2 IN.x 6 IN. WOOD CURB IS SPECIFIED, IT WILL BE INCLUDED IN THE COST OF THE GUARDRAIL.
[F APPROVED BY THE ENGINEER, A 2 IN.x 4 IN. TREATED WOOD CURB MAY BE SUBSTITUTED FOR

THE 2 IN.x 6 IN. 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.

SEE SHEET 7 FOR CURB TREATMENTS AT GUARDRAIL TERMINALS.
RESET GUARDRAIL IF THIS DIMENSION WILL BE LESS THAN 25 IN.

ALL W-BEAM SPLICES, AND SPLICES OF TERMINAL CONNECTORS TO W-BEAM SHALL BE
LAPPED IN THE DIRECTION OF TRAFFIC UNLESS OTHERWISE NOTED.

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.

CONCRETE MAY BE READY-MIXED OR FIELD-MIXED AND SHALL CONSIST OF A MINIMUM
OF 1 PART CEMENT TO 6 PARTS AGGREGATE BY VOLUME.

THE GENERAL NOTES ARE CONTINUED ON SHEET 2.
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19I/4u

3I/4u 16"

TWQ 16d GALV.
L—" NAILS (TYPICAL)

%" DIA. x 18" BOLT
IN %" HOLE

REFLECTOR TAB
(SEE NOTE 15)

f

14"
BLOCK

%" HEX NUT
AND WASHER

[+~ WOOD POST

%" DIA. x 18" BUTTON HEAD BOLT

(DIMENSIONS SHOWN ARE FOR NOMINAL 6" x 8" POSTS & BLOCKS)

WOOD POST & BLOCK

%" HEX NUT
AND WASHER

[~~————SEE NOTE 14

—— ¥," DIA. HOLE

[~— 6'W00D POST

\v\"ﬂ—\
(PDBO1 & PDEO1)

16.

17.

GENERAL NOTES (CONTINUED FROM SHEET 1)

CONCRETE MAY BE READY-MIXED OR FIELD-MIXED AND SHALL CONSIST
OF A MINIMUM OF 1 PART CEMENT TO 6 PARTS AGGREGATE BY VOLUME.

WHEN SPECIFIED IN THE CONTRACT, 7 FT.POSTS SHALL BE INSTALLED
INSTEAD OF THE STANDARD 6 FT.POSTS. THE 7 FT.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 IN. TALL AND LOCATED AS SHOWN ON THE
ELEVATION VIEW ON SHEET 1.

THE STANDARD 3 IN.X 1¥4 IN.X ¥ IN.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.

RETROREFLECTOR TABS SHALL BE INSTALLED AT 25 FT.INTERVALS
(SEE SHEETS 6 AND 8 FOR EXCEPTIONS). RETROREFLECTOR TABS WILL
NOT BE PAID FOR SEPARATELY BUT SHALL BE INCLUDED IN THE WORK.
THE TABS SHALL BE MOUNTED SO THE BOLT SLOT FACES AWAY FROM
TRAFFIC, AND THE RETROREFLECTOR SURFACE FACES THE APPROACHING
TRAFFIC FOR ONE-WAY ROADS.FOR TWO-WAY ROADS, BOTH SIDES OF
THE TABS SHALL BE RETROREFLECTIVE, SO THAT DELINEATION IS
PROVIDED FOR BOTH DIRECTIONS OF TRAVEL. THE RETROREFLECTIVE
SHEETING COLOR SHALL MATCH THE COLOR OF THE ADJACENT TRAVEL
WAY EDGE LINE. SEE THE RETROREFLECTOR TAB DETAIL ON SHEET 3.

AT THE TIME OF INSTALLATION, WOOD POSTS OR BLOCKS WITH SEASONING
CHECKS GREATER THAN /4 IN. 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.

REFERENCES SUCH AS ©6PDBO1", ©9PDEOI", AND ©OPWEODL" IN THIS
STANDARD PLAN SPECIFY HARDWARE DETAILS FROM ©6A GUIDE TO
STANDARDIZED HIGHWAY BARRIER HARDWARE' PREPARED BY THE
AASHTO-AGC-ARTBA JOINT COOPERATIVE COMMITTEE.

19.

20.

21.

22.

23.

24,

25.

NDTCHED 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.

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 WDOD PRODUCTS ASSOCIATION.
TIMBER FOR POSTS SHALL BE EITHER ROUGH SAWN (UNPLANED) OR

S4S (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 IDENTICAL 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
ASSAY RETENTION REPORTS SHALL BE SUBMITTED TO THE 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 W6 X 9
SECTION AS DEFINED IN AASHTO M 160 (ASTM A 6). W6 X 8.5 WIDE FLANGE
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 PORTION 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 ONLY IS ALLOWED BY SAWING AND
DRILLING OF HOLES. FLAME CUTTING IS NOT PERMITTED. 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

SEE NOTE 14 PAINT CONFORMING TO MILITARY SPECIFICATION DOD-P-21035A.
3/¢" DIA. HOLE | 27" |
7" 3DV2" 3I/4u
" 21I/2" 3'/4"
3%:: 13%" 3|/4ll _ 24 e 3I/4u 1
- 5" HEX NUT } 14
140 AND WASHER - NOTOHED
-= NOTCHED Lo L 141 ! BLOCKS
BLOCK il e l il BLOCKS .
. —r 28" %" DIA. x 10" BOLT
Al DIA. x 10" BOLT ot 54" HEX NUT IN %" HOLE
IN %" HOLE W6 x 9 POST I~ 5" DIA x 25" BOLT AND WASHER 61 p0ST
IN %" HOLE I
54" HEX NUT - K/ W6 x 9
AND WASHER | I 3
6'W0OD POST /\\< \\/AQ\A A\//\\{\ NI, /§ ‘/§ ‘/F/.\\//
b\,\/\/\ /\f\/\ R R
¥," DIA. HOLE IN BLOCK STEEL
TIMBER L .1
STEEL POST & NOTCHED BLOCK (PWEO1) ]:[ DOUBLE BLOCK AND RAIL MEDIAN BARRIER
(NOMINAL DIMENSIONS ARE SHOWN FOR THE POSTS & BLOCKS) GUARDRAIL TYPE 3 (DOUBLE)
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I ¥, x 2/," POST BOLT SLOT
S FOUR 2%," x 15" SLOTS,
6% MUST MATCH 4 DUTER
- RAIL SPLICE SLOTS.

_—12 GAUGE
(.104")

=

B
12y L '/’m 140

J_G"/si

(RWEOI0)
TERMINAL SECTION (FLARED)

30"

10 GAUGE
(.134")

P

33/.. ¥a" x 2" POST BOLT SLOT
EIGHT 2%," X 3" SLOTS, MUST
7'/4--'._ / MATCH RAIL SPLICE SLOT LOCATIONS.
_ 25"
7II

FIVE 1" DIA.
HOLES

Lo

TERMINAL SECTION (CONNECTOR)

SHEET 3/ —=
THICKNESS m
16
15" =~ —/ﬁ-10°
. ! %u R
—) H - —_—
| 2I/ " —1
‘ 4 ||3IA||
If%su |
RADI | 1 12V/4
+ J— [—
NEUTRAL AXIS,
LOCATES CTRS. 75"
oF SPLIM 5
SLOTS. 336"
‘ 296"
12 \
GAUGE Hl%elt‘-
(RWMO2a)

W-BEAM RAIL SECTION

30" Il
|

gprol

FIVE 1" DIA. HOLES

EXTRA HOLES PERMITTED

T)
%" . TRAFFIC

DIRECTION FOR

4 ‘ 3 THE SPL

¥4" DIA. HOLE
THRU CTR. OF
TIMBER POST
& BLOCK

ICE LAP SHOWN

{ (L e DiA HolE 1N
- " O STEEL BLOCK
L2 |
= — —
——=——=% ——
/8"
\T_ ST!EEL
g ; BLOCK
1/ 11—
4/4 85"
12I/2u
RAIL SPLICE
10 -
GAUGE

bART MATERIAL GALVANIZING TN
SPEC. SPEC.
SPEC.
W-BEAM RAIL & AASHTO M 180, AASHTO M 180, | AASHTO M 180,

TERMINAL SECTIONS CLASS A OR B TYPE 1 OR 2 TYPE 4
BASE PLATE ASTM A 36 AASHTO M 111 N.A.
NUTS, BOLTS &
STUDS FOR ASTM A 307
GENERAL USE
HIGH STRENGTH ASHTO M 232,

CLASS C
BOLTS & NUTS ASTM A 525
HIGH STRENGTH 0R
STUDS & NUTS ASTM A 449
ROUND STEEL ASTM
WASHERS ASTM F 436 B 695
RECTANGULAR CLASS 0

TYPE 1
WASHERS AASHTO M 180
OTHER FITTINGS ASTM A 36 ASHTO M 111

THE TABULATION OF GUARDRAIL WILL SPECIFY THE TYPE OF
CORROSION PROTECTIDN: GALVANIZED OR CORROSION - RESISTANT

STEEL.

STEEL POSTS SHALL HAVE THE SAME CORROSION PROTECTION
AS SPECIFIED FOR THE METAL BEAM RAIL. PUNCHING, DRILLING,
CUTTING, OR WELDING OF POSTS WILL NOT BE PERMITTED AFTER

GALVANIZING.

g x 1" SLOTTED HOLE

2 sII
6%5" 20" 1}/ n
7%|| 4
75/8" 20"
ROUNDED CORNERS 7%"
Vet 25" R 6% .
>~ ,/2/ SLOTTED HOLE i
([@D) J
T ) ?ysu
¥y x 25" POST BOLT SLOT (OPTIONAL) YV—ir——= 0.164" MIN.)
TWELVE 2%," x 3" SLOTS. P / b
5 SHALL MATCH RAIL SPLICE SLOT LOCATIONS. 4_‘ ” L 1" x 1-1/5" SPLICE BOLT (FWR03)
RETROREFLECTIVE SLoT (TYP) RECTANGULAR WASHER
~~~~~ THRIE BEAM (TO BE USED ONLY WHERE SPECIFIED.)
" I/ n
TERMINAL SECTION (CONNECTOR) 74" x 273" POST BOLT SLOT (TYP.)
THRIE BEAM DETAIL [praverer [ LENGTH | THREAD
X & TYPE L LENGTH INTENDED USE AASHTO-AGC-ARTBA | NO. BOLTS, NUTS
STANDARD NUMBER
. 3 MOUNTING 7/ . 1" DIA. x /g" DEEP RECESS, (INCHES) | (INCHES) | (INCHES) & WASHERS
2% POSITION 32 BOTH SIDES 5% N
8 Ve | FULL (1% ALL RAIL SPLICES FBBOL 8 PER SPLICE
" ] 19" = BUTTON
RETROREFLECTOR TAB et — Ve D7R ' 4.. ||/|6u { A
A " S—
NOTE: EEESUTEF#ECITERGZSEES SSIT-IE::.II: EEDMSAHE{LACCT[;J&?FEUDRM /s b L - -—I VAL 18 MIN. 2, SINGLE BLOCK & POST (TIMBER) FBBO4 1 PER POST
TO THE REQUIREMENTS OF S STANDARD S-612-1. %" DIA. Y %4,, 4"/|5"I" " SHLDR. 25 MIN. 2 DOUBLE BLOCK & POST (TIMBER) FBBO5 1 PER POST
10 MIN.2  |FASTEN NOTCHED BLOCK TO STEEL POST FBBO3 1 PER BLOCK
BUTTON HEAD BOLT WASHER HEX NUT ;
WITH OVAL SHOULDER ———— —_t— WASHERS NOT USED AT RAIL SPLICES
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¢

i

TOP OF GUARDRAIL MAY SLOPE
1% STEEPER THAN SHOULDER EDGE SLOPE

BACKSLOPE ‘
/ng 1' MIN. COVER . TOP RAIL HEIGHT PARALLELS SHOULDER EDGE SLOPE
100 FT.FLARE 50 FT. (MAY BE ADJUSTED TO FIT
— = 3B_ANCHOR ‘ |
I = — FIELD CONDITIONS) ~ 1
28" e e b Block i !
| — D v v v D . D = - =7
| 28" : .
- X X X X | SEE SHEET 2 FOR | B — —— == E 3
¥ ¥ ¥ h ¥ N RAIL SPLICE DETAILL (R U AN eI~ —F— AT FT
il il il il L il o0 CoRbuND INE AT GUARDRAIL— Tt e S
U U U U U U | ! | ! [ [ I I I I I I I I RAILH h h b ‘\ I 0 0 I I N
JJJJUUUUUUUUUULJLLLJuu'\}lA';(uuu‘d
B :
SEE TYPE 3B (RUB RAIL) PLAN VIEW FOR ALIGNMENT. THE 100 FT. FLARE
LENGTH MAY BE SHORTENED IF THE SLOPE IS LESS THAN 8 FT. WIDE. ELEVATION VIEW
END ANCHORAGE TYPE 3B == === =
(WITHOUT ROADSIDE DITCH AT GUARDRAIL) 4 ¢
" %" DIA. BOLTS
A
=] 4 - o
T 30 5 n oM NS RUE
== |~ .0 1 = 5% W-BEAN oFFSE! aouic &
s ° IR T P pRIBUT AT,
o EIGHT %" | ) ) 7% RUB RAIL FOR Nt OF TTE 2 e
s 2 (DIAHOLES =2 2| =& I ‘50@ SHEESA\Z&BUL\ngng BACKSLOPE
P o
S Pl el sl - : £ 0T IS Eogqans)
“STANDARD| 6",1'6",1/5" ™ o] SECTION B-B 50 Y BE Rt > 38
SPLICE |47 RN e o X7 AR
HOLES T 3 o MOUNT A W-BEAM RUB RAIL 1-/, IN.BELOW V1 FUARE FROM NORMAL GUARDRALL 1\
e | 48" (W-BEAM) —— |_J Jie] ey —f | 3 THE TOP RAIL WHEN THE TOP RAIL HEIGHT 100 FT.ON 12/2:1 FL W 7
DERTIN 361 | — op— EXCEEDS 33 IN. ABOVE THE GROUND £ND RUB R,;U_P OBSETHIND oo FT.RUB RAL (I DITCH
POST, USE
A SECTION A-A FOPTA N RAL HUUPS. : 1 |
q } SLOPE 10:1 OR FLATTER 1 j=——— TRANSITION SLOPE SLOPE
TYPE 3B ANCHOR BLOCK DETAIL \ "
STANDARD SHOULDER EDGE
GUARDRAIL (NORMAL GUARDRAIL LINE)
TYPES PLAN VIEW
o @ £\0 OF CUMRDRALL PAY LENGTH
oA R \ END ANCHORAGE TYPE 3B (RUB RAIL)
(WITH ROADSIDE DITCH AT GUARDRAIL)
oy 115" x %" PLATE I
AT FRONT OF RALL. . s
1" 1.
223" x 6" x " PLATE V2" CROWN & i 14" 1.
AT BACK OF RAIL I —
 — R T
'5>// N 1I/4u
DIA
ROD

&
<
FIVE %" DIA. x 2'/" BULi%
WITH NUTS & WASHERS

TYPE 3D HARDWARE DETAILS

NOTE: ALL PARTS SHALL BE

N

1'/4" DIA. ROD

= /
%32" :
3 ) \
) 15—

OII

S

! 36"

! 30"

FRONT END
TYPE 3D ANCHOR BLOCK DETAIL

* THIS DIMENSION LOCATES THE FIRST HOLE
IN THE W-BEAM AND THE TYPE 3D HARDWARE.
1FT.-2 IN. CENTER TO CENTER FROM POST BOLT HOLE.

END ANCHORAGE TYPE 3D
DEPARTURE TERMINAL

GALVANIZED
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@ C\D OF GUARDRAIL PAY LENGTH CABLE
STRUT ASSEMBLY SEE NOTE 7, SHEET 9 FOR SLOPE REQUIREMENTS
* CABLE ANCHOR BRACKET L DELINEATION ACCORDING
TO STANDARD PLAN S-612-1
SLOT GUARD @ ® @
® ® SLOTTED BEARING PLATE
POST # —(8) @ (SEE DETAIL VIEWS)
POST OFFSET DIMENSIONS . |:| ; T j— — —\ — - - — TANGENT LINE PROJECTED FROM THE
(SEE NOTE 3) z 1 | L ! = = o S FACE OF THE LAST TWO POST BLOCKS
DIMENSIONS ARE MEASURED FROM = ,,E\‘\w § T;\“‘ A P~ R4 IN THE STANDARD POST SECTION.
BACK OF RAIL LENGTH OF NEED
GUARDRAIL TYPE 3 SRT-350
PAY LENGTH 37-6"
' 25'-0" SLOTTED RAIL e TRAFFIC
sLaT
GUARD
‘ ‘ 4I_2II ‘ 4I_2II ) ‘ 4I_2II ‘ 4I_2II ‘ 6I_3II ‘ 6_3"
|
1
1 1 L 1 L / 1 L L th h
! ! ! ! ! ! ! ‘ SLOTTED BEARING PLATE
‘ 1 LLAHF (SEE DETAIL VIEWS)
RN \ \ \ \ \ i
\(\\//\\\///>\//\1 | GRDUND} I I o I HENOR fh "_1' ELEVATION
il Lu L Lu L tl_DRILLED POSTS 1] \
/Lp LINE ‘i‘ ‘i‘ ‘i‘ ‘i‘ ‘iN(TYP') ‘i H
1l i 1l i 11 SEE DETAIL FRaM!'|! ik
= - - - - MANUFACTLRER a
POST # —(8) Q) ® ® ® ® &Y &
DEFLECTOR ANGLE OF SLOT GUARD @ ®
DO NOT_ATTACH RAIL TO L SHOULD BE POSITIONED IMMEDIATELY
@ A (®) DOWNSTREAM OF SLOTS. WOODEN BREAKAWAY POST

IN STEEL FOUNDATION TUBE
SLOTTED RAIL TERMINAL (SRT)

%" x 6" x 8" BEARING PLATE

8! fe—

%" DIA. HOLE

5,

TWO - 16d NAILS TO %" DIA. HOLE
PREVENT PLATE ROTATION i N
(THRU %" DIA. HOLES I

IN PLATE AND BENT) f
3" \ /

~——
%" x 3" x 4" PLATE WASHER

PLACE SLOTTED BEARING PLATE WITH
SLOT ORIENTED UP AS SHOWN.

SRT DETAIL VIEW SRT FRONT VIEW

SLOTTED BEARING PLATE DETAIL

END ANCHORAGE (FLARED)

NOTES FOR FLARED

THE END ANCHORAGE (FLARED) SHALL EITHER BE THE SLOTTED RAIL TERMINAL (SRT-350),
AS MANUFACTURED BY TRINITY INDUSTRIES, INC. (TELEPHONE #: 800-772-7976),

THE FLEAT-350, AS MANUFACTURED BY RDAD SYSTEMS INC. (TELEPHONE #: 432-263-2435),
OR THE X-LITE AS MANUFACTURED BY BARRIER SYSTEMS, INC. (TELEPHONE #: 888-800-3691).
ONE END ANCHORAGE (FLARED) SHALL INCLUDE ALL POST, RAIL, AND ALL HARDWARE ITEMS
REQUIRED FOR A COMPLETE UNIT. THE END ANCHORAGE (FLARES) SHALL BE INSTALLED
CONFORMING TO THE MANUFACTURER'S RECOMMENDATIONS. THE CONTRACTOR SHALL

PROVIDE A COPY OF THE MANUFACTURER'S INSTALLATION INSTRUCTIONS AND

PARTS LIST TO THE ENGINEER PRIOR TO INSTALLATION OF THE DEVICE.

IN HEAVY SNOW LOCATIDNS, TRIM POSTS @AND FLUSH WITH RAIL TOP AND TREAT
END WITH SEALANT, IN CONFORMANCE WITH AASHTO M 133.

THE POST OFFSET DIMENSIONS ARE GIVEN TO THE CENTER OF THE TRAFFIC FACE
OF THE BLOCKOUTS FROM THE PROJECTED RAIL TANGENT LINE, EXCEPT AT THE
FIRST TWO POSTS WHERE THE DIMENSION IS TO THE CENTER OF THE TRAFFIC FACE
OF THE PDST. DFFSET POINTS SHALL BE LOCATED BY CHORD MEASUREMENTS AT THE
BACK OF THE RAIL AND BE EQUAL TO THE NOMINAL POST SPACINGS SHOWN. POSTS
ARE TO BE SET APPROXIMATELY RADIAL TO THE RAILING AT EACH POST LOCATION.

4. THE SRT SLOTTED BEARING PLATE SHALL BE INSTALLED WITH THE SLOT FACING UP.
5. POSTS SHALL BE DRILLED FOR BREAKAWAY ACCORDING TO THE MANUFACTURER'S

12.

INSTRUCTIONS.

. SEE SHEETS 1,3 AND 4 FOR STANDARD GUARDRAIL TYPE 3

AND INSTALLATION DETAILS.

. RETROREFLECTOR TABS SHALL NOT BE USED ON POSTS @THRDUGH .
. SRT PANELS SHALL BE SUPPLIED IN EITHER THREE 12 FT.- 6 IN. RAIL PANELS,

OR DNE 25 FT.- 0 IN. AND ONE 12 FT.- 6 IN. RAIL PANELS.

. SRT - STRAIGHT FLARED OPTION. SEE MANUFACTURER'S DETAILS.
. HINGED BREAK AWAY (HBA) STEEL POSTS MAY BE USED AS AN ALTERNATIVE

ON THE SRT FOR POSTS @ THRU . SEE MANUFACTURER'S DETAILS.

. HINGED BREAK AWAY (HBA) STEEL POSTS OR WELDED POSTS (PW
THRU ().

MAY BE USED AS AN ALTERNATIVE ON THE FLEAT FOR POSTS
SEE MANUFACTURER'S DETAILS.

USE MANUFACTURE'S SUPPLIED POSTS FOR X-LITE END ANCHORAGE AS FOLLOWS:
POST 1 - X-LITE, CRIMPED POST SLOTS, GALVANIZED.
POST 2 - X-LITE, POST 1I, GALVANIZED.
POSTS 3 THRU 6 - X-LITE, CRIMPED POST HOLES, GALVANIZED.

. DELINEATION SHALL BE APPLIED TO THE END PIECE, AND SHALL NOT BE PAID

FOR SEPARATELY BUT SHALL BE INCLUDED IN THE WORK.
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GUARDRAIL TYPE 3
PAY LENGTH

FLEAT 350 FLARED TERMINAL PAY LIMIT

LENGTH OF NEED

| 10" MIN. II

EDGE OF WIDEN
EMBANKMENT

15:1 TAPER

— SR

20:1 SLOPE MAX

(RELATIVE TO GRADE)

10:1 SLOPE MAX

TANGENT LINE

DELINEATION ACCORDING TO STANDARD PLAN S-612-1

‘ 6I_3II ‘ 6I_3II ‘ 6I_3II 6I_3II ‘ 6I_3II 6I_3II ‘
. \ \ \ \
| P r = i
| | | |
RO F i n F
\.\\\,\\\///\\//4 \ I ! i I LGRDUND
L L] L) L L] LINE

an rp‘Y‘rp i i

I i i I i

L w -0 w y Ly
POST # —=(3) ® DRILL($[Y)PF>)USTS ® ) ®

SEE DETAIL FROM MANUFACTURER
FLEAT 350

GUARDRAIL TYPE 3 ‘
PAY LENGTH

X-LITE END TERMINAL FLARED TERMINAL PAY LIMIT

LENGTH OF NEED

48"
OFFSET

SEE M-606-1, SHEET 5 OF 20, FOR "NOTES".

‘ END OF GUARDRAIL PAY LENGTH

TANGENT LINE

DELINEATION ACCORDING TO STANDARD PLAN S-612-1
! 6I_3II ! 6I_3II ! 6I_3II ! 6I_3II ! 6I_3II ! 6I_3II !
\ \ \ \ \ \ \
e + =+ -+ == = i
< [ ' i ' A J i END PIECE ASSEMBLY AND APPURTENANCES
275" S aul ~ i R PROVIDED BY MANUFACTURE
// N N \ 7 N
\/(\\{/\\\//ﬁ\\/;@!\ \!\ \!\ X-TENSION \!\ \!\ —\T TT LGRGUND
g
« il 11 SHEAR BOLT I|' x-L1TE FRONT II! i i LINE
\i\ \i\ \i\ KIT (TYP) \i\ SLIDER PANEL \i\ \i\ \i\
o U 0 |} AND BRACKET || o o
POST # — @ ® ® ® ® @ ®
POST (7) BLOCKOUT
AND HARDWARE -
PROVILD v DTHERS X-LITE FLARED END TERMINAL
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A —-—
GUARDRAIL TYPE 3 PAY LENGTH END mc”“@é?fﬁlngﬁED) PAY LIMIT 20 L
e TRAVERS/BLE_ ENGANGENT SLOPE
: SLOPE
SEE NOTE 2 | REQUIRED EXTRA PAVEMENT BREAKPOINT EDGE OF PAVEMENT (
SEE NOTE 8)
‘—/V ON SHEET 1 AND/OR_EARTHWORK P, THE PLANS REQUIRE A WIDENED AREA BREAKPOINT

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

0' MIN., 2' DESIRED A
(SEE GEET 1, NOTE 3) '/NURMAL SHOULDER EDGE LOCATION

¢ END OF GUARDRAIL PAY LENGTH

A-<—

PLAN VIEW

WIDENING FOR END ANCHORAGE (FLARED)

* THIS PLAN VIEW SHOWS ONLY THE SRT.
THE FLEAT-350 USES THE SAME WIDENING

*

B <=
END ANCHORAGE (FLARED) PAY LIMIT
37'-6" FLARE

~ GUARDRAIL TYPE 3 PAY LENGTH

DETAILS.

NOTES
PAYMENT FOR THE ADDED EMBANKMENT (APPROXIMATELY 45 CU. YDS.) FOR
THE FLARE SHALL BE AS FOLLOWS:
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 NOT INCLUDE PAY ITEM 203. THE ADDED EMBANKMENT SHALL BE CONSTRUCTED
IN ACCORDANCE WITH SUBSECTION 203.07, AASHTO T 99.

. WHEN THE WIDENED AREA IS PAVED, PAYMENT FOR THE PAVEMENT

(APPROX. 70 SQ. YDS.) SHALL BE AS FOLLOWS:
A Ulﬂ\g)EflzPAY ITEM 403 OR 412 WHEN THE CONTRACT PLAN INCLUDES PAY ITEM 403

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 ENGINEER.

. 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 OVERLAYED UNLESS PAVEMENT CONDITIONS WARRANT IT
BEING OVERLAYED. ANY OVERLAY PAVEMENT ABUTTING THE FLARED END ANCHORAGE
SHALL BE TAPERED TO PREVENT A DROP IN THE PAVED SURFACE BELOW THE RAIL.

. SEE SHEETS 1,3 AND 4 FOR STANDARD TYPE 3 GUARDRAIL AND INSTALLATION DETAILS.

6. THE COST OF THE GUTTER WILL BE PAID FOR AS "GUTTER TYPE 2 (2 FT.)"

TRAVERSABLE EMBANKMENT SLOPE

SEE NOTE 2

-~

4:1 (SEE NOTE 8)
IF THE PLANS REQUIRE A WIDENED AREA

REQUIRED EXTRA PAVEMEIW\_»

ON SHEET 1

CURB OPTION A
IF SPECIFIED ON PLANS
(SEE SHEET 1)
0'MIN., 2' DESIRED (SEE SHEET 1, NOTE 3)—]
NDRMAL SHOULDER EDGE LOCATION ——

AND/OR EARTHWORK BEHIND THE GUARDRAIL RUN, PAVE 1FT.

BEHIND THE BACK OF POSTS.

BREAKPOINT

—

g Lz'/. SLOPE

120!

EDGE OF PAVEMENT
1I

BREAKPOINT

SLOPE
(SEE NOTE 8)

LENGTH OF NEED

-

S

F_ OF GUTTER TYPE 2, 2' WIDE (SEE NOTE 6)

<

~ GUARDRAIL TYPE 3 PAY LENGTH

f

SEE NOTE 2

-~

- B =
_zed F| ER PLAN VIEW
E%%Ei e olg WIDENING FOR END ANCHORAGE (FLARED)
éﬁgéé 3 3l WITH CURB OPTION A
::%%gj——&——&
BEou C ~

5' 16'

TRANSITION FROM GUTTER
TYPE 2 TO CURB & GUTTER
IF CURB AND GUTTER SPECIFIED ON PLANS

END ANCHORAGE (FLARED) PAY LIMIT
37'-6" FLARE
TRAVERSABLE EMBANKMENT SLOPE

ON SHEET 1

4:1 (SEE NOTE 8)
REQUIRED EXTRA PAVEMENT

CURB OPTION B

IF SPECIFIED ON PLANS

(SEE SHEET 1) —
2I

V-

AND/OR EARTHWORK

H BB s e of e

0'MIN., 2' DESIRED
(SEE HEET 1, NOTE 3) '/NURMAL SHOULDER EDGE LDCATION

10'

<—5|

10!

SLOPE
(SEE NOTE 8)

BREAKPDINT

AND PAVEMENT EDGE

PLAN VIEW

120!

*

WIDENING FOR END ANCHORAGE (FLARED) WITH CURB OPTION B

10.

FOR A LENGTH OF 134 FT.OR "GUTTER TY.2 (3 FT.)" FOR A LENGTH OF 40 FT.

- INLETS OR RUNDOWNS MAY BE USED INSTEAD OF THE GUTTER IF SPECIFIED ON THE

PLANS. ND ADDITIONAL CURB SHALL BE ADDED IN THE VICINITY OF THE END ANCHORAGE.

. 4:1 OR FLATTER SLOPES IN THE TRAVERSABLE AREA SHALL BE USED BEHIND

THE END ANCHDRAGE, AND IN ADVANCE OF POST @ IF THIS IS NOT POSSIBLE,
A MINIMUM 3:1 SLOPE MAY BE USED IF APPROVED BY THE ENGINEER.

. THE WIDENED AREA, EXCEPT FOR CURB DPTION A, SHALL HAVE THE SAME GRADING

AS THE ADJACENT GUARDRAIL:10:1 OR FLATTER IF MORE THAN 2 FT.FROM
SHOULDER OR SLOPE EQUAL TO ROADWAY SLOPE IF 2 FT.OR LESS FROM SHOULDER.
WIDENING FOR END ANCHDRAGES SHALL BE PAVED ON INTERSTATES AND FREEWAYS.
FOR OTHER HIGHWAYS, PAVING SHALL BE AS SHOWN DN THE PLANS.

4-0" —f BREAKPOINT
(SEE g TOPSOIL
NOTE o)

ADDED EMBANKMENT
== (SEE NOTE 1)

SURFACE

SUBBASE

PAVEMENT IF SPECIFIED
ON PLANS (SEE NOTE 1)

POINT OF SLOPE SELECTION
NORMAL CATCHPOINT (SHALL NOT CHANGE)

SECTION A-A
41-Q"

TY.2
1

BREAKPOINT
TOPSOIL

GUTTER
ll

ADDED EMBANKMENT

SURFACE (SEE NOTE 1)
BASE
SUBBASE Re
PAVEMENT (SEE NOTE 1) i €s)
POINT OF SLOPE SELECTION Stgpg L

NORMAL CATCHPOINT (SHALL NOT CHANGE)

SECTION B-B
4gn GUTTER
F T_'1 TY. 2 BREAKPOINT
(SEE
SURFACE__I NOTE ) (SEEGTE ) KMENT

PAVEMENT (SEE NOTE 1)

POINT OF SLOPE SELECTION

NORMAL CATCHPOINT (SHALL NOT CHANGE)
SECTION C-C
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THE GUARDRAIL EXTRUDED BY THE END PIECE L
UPON IMPACT MUST BE AWAY FROM TRAFFIC

NOTES FOR NONFLARED

THE END ANCHORAGE (NONFLARED) SHALL EITHER BE THE SKT GUARDRAIL AS MANUFACTURED
BY ROAD SYSTEMS, INC. (TEL. #: 432-263-2435), 0R THE X-LITE AS MANUFACTURED BY
BARRIER SYSTEMS, INC. (TEL. #: 888-800-3691). THE END ANCHORAGE (NONFLARED) SHALL
INCLUDE ALL POST, RAIL, AND HARDWARE ITEMS REQUIRED FOR A 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
INSTALLATION INSTRUCTIONS AND PARTS LIST TO THE ENGINEER PRIOR TO THE INSTALLATION
OF THE DEVICE.

. WOOD POSTS SHALL BE DRILLED FOR BREAKAWAY CONFORMING TO THE MANUFACTURER'S INSTRUCTIONS.
. HINGED BREAK AWAY (HBA) STEEL POSTS MAY BE USED CONFORMING TO THE MANUFACTURER'S INSTRUCTIONS.
. RETROREFLECTOR TABS SHALL NOT BE USED ON THE LAST SEVEN POSTS OF THE END ANCHORAGE (NONFLARED).

USE THE MANUFACTURER'S SPECIFIED STEEL FOUNDATION TUBE FOR POSTS @ AND @
FOR SKT END ANCHORAGES (NONFLARED).

6. USE THE MANUFACTURE'S SUPPLIED POSTS FOR X-LITE END ANCHORAGE AS FOLLOWS:
POST 1 - X-LITE, CRIMPED POST SLOTS, GALVANIZED.

ANCHORAGE END PIECE

TRAFFIC

S N NN

POST 2 - X-LITE, POST II, GALVANIZED.
POST 3 - X-LITE, CRIMPED POST HOLES, GALVANIZED.

DELINEATION FOR POSTS 4 THRU 8 - USE STANDARD LINE POST, GALVANIZED.

ACCORDING TO

STANDARD PLAN S-612-1 7. DELINEATION SHALL BE APPLIED TO THE END PIECE AND SHALL NOT BE PAID FOR SEPARATELY BUT

BE INCLUDED IN THE COST OF THE WORK. SEE STANDARD PLAN S-612-1.

¢

END OF GUARDRAIL PAY LENGTH

TRAFFIC

DELINEATION ACCORDING
TD STANDARD PLAN S-612-1

END PIECE ASSEMBLY AND APPURTENANCES
PROVIDED BY MANUFACTURE

PROVIDED BY OTHERS

X-LITE TERMINAL END ANCHORAGE (NONFLARED)

\‘ .E L ﬁE'f = ‘ ‘
| | ‘ ‘ ‘ ‘ ‘ LENGTH ‘
| i | | ‘ \ | OF NEEDI \
' PAY LENGTH FOR END ANCHDRAGE (NONFLARED) 50 FT. |
‘ 8 SPACES @ 6'-3" = 50'

/ GUARDRAIL TYPE 3 PAY LENGTH } 6'-3" } 6'-3" } 6'-3" } 6'-3" } 6'-3" } 6'-3" } 6'-3"

I | | | | | |

EI 1 7] T ] n n
[

2 | [] [] [] [] [] ‘

\‘\ \‘\ \‘\ \‘\ \‘\ \‘\ \‘\ \‘\ ‘

T X [N [N I N [N I i I
\‘\ \‘\ \‘\ \‘\ \‘\ \‘\ \‘\ \‘\ \‘\

U U U N U U N H H
| | | | | | |
® @ ® ® ® ® @ @
SKT END ANCHORAGE (NONFLARED)
| USE STANDARD W-BEAM GUARDRAIL 12'-6" PANELS WITH 8" COMPQSIT BLOCKOUT |
I I

—dl f ik i il f Bk 1

T L
\ \ \ \ \ \ F\¥LENGTH \ \

| | | | | | " DF NEED: |
' PAY LENGTH FOR END ANCHORAGE (NONFLARED) 50 FT. |
‘ 8 SPACES @ 6'-3" = 50' ‘
/ GUARDRAIL TYPE 3 PAY LENGTH } 6'-3" } 6'-3" } 6'-3" } 6'-3" } 6'-3" } 6'-3" } 6'-3" } 6'-3"—”
I | | | | | | | L, /
\ =] =N =]

97-541 ] 1 e P e 1) 1 A 1] 1 HTH
Ll i | i ‘ ‘ T~ N
P i i i i i i i i

I ! ! USE THE I ! “‘él:lf[I)EER ';SA?Q'ETLH ! !
] U L) X-TENSION | N ] L N U
‘ ‘ " SHEAR BOLT | ‘ " AND BRACKET | ‘ ‘
® @ s Fr ® ® ® ® @ )

POST () BLOCKOUT POSTS 5 & 7

AND HARDWARE

END ANCHORAGES (NONFLARED)
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——
GUARDRALL TYPE 3 PAY LENGTH END ANCHORAGE (NggfLARED) PAY LIMIT A
v TRAVERSABLE EMBANKMENT SLOPE
SEE NOTE 2 REQUIRED EXTRA PAVEMENT N 4:1 (SEE NOTE 7)
ON SHEET 1 AND/OR EARTHWORK
IF THE PLANS REQUIRE A WIDENED AREA
BEHIND THE GUARDRAIL RUN, PAVE 1FT. BREAKPOINT 88! |
21 MIN. BEHINP THE BACK OF POSTS BREAKPOINT SLOPE
] 2N P T 5 (SEE NOTE 7)ii
v rea 8 8 B 8 B e fw
. | —  Li0yn VT T T T T T N, o T e —
~ O Ml ren |see sreeT 4, Note 3 L, L1 OFFSET FROM FRONT FACE OF RALL —
50:1 TAPER TRAFFIC T—NURMAL SHOULDER EDGE LINE
PUEALAREL S A.<_
@ 5D OF GUARDRALL PAY LENGTH WIDENED AREA FOR END ANCHORAGE (NONFLARED)
PLAN VIEW
GUARDRAIL TYPE 3 PAY LENGTH END ANCHORAGE (NEl]J(;\IIFLARED) PAY LIMIT B -
4 TRAVERSABLE _EMBANKMENT SLOPE
4:1 (SEE NOTE 7)
SEE_NOTE 2 _|_REQUIRED EXTRA PAVEMENT
ON SHEET 1 AND/OR EARTHWORK N
50:1 TAPER 88"
PAVE 1'MIN. PAST THE BACK OF POST  BREAKPDINT I SLOPE
2'MIN, SEE NOTE 7
NS — e ( )
o . —— — — — | —— _50:1 SLOPE ii BREAKPOINT

*\

B B B  e——rT

—_—

O'MIN. !

NI
5 ——— - —-— - —- —- et —

2' DESIRED

(SEE SHEET 1, NOTE 3)

] =23 T T'OFFSET FROM

AND PAVEMENT EDGE

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

BEGIN GUTTER TYPE 2

11'-10" TRANSITIO
FROM GUTTER
TYPE 2 TO CURB
AND GUTTER IF
CURB AND GUTTER
IS SPECIFIED ON
PLANS

=

4 GUARDRAIL TYPE 3 PAY LENGTH

411"

FRONT FACE OF RAIL
Qﬁ_ OF GUTTER TYPE 2
2'WIDE (SEE NOTE 5)

B
WIDENED AREA FOR END ANCHORAGE (NONFLARED)
WITH CURB OPTION A
PLAN VIEW

TRAFFIC

END CURB TYPE 6 IF
SPECIFIED ON PLANS

C -=—
END ANCHORAGE (NONFLARED) PAY LIMIT
|

TRAVERSABLE EMBANKMENT SLOPE

15'

4:1 (SEE NOTE 7)

L_NORMAL SHOULDER
EDGE LINE

TRANSITION FROM
GUTTER TYPE 2 TO
CURB AND GUTTER IF
CURB AND GUTTER ARE
SPECIFIED ON PLANS

SLOPE
(SEE NOTE 7)

BREAKPOINT
AND PAVEMENT EDGE

NOTES

1. PAYMENT FOR THE ADDED EMBANKMENT (APPROXIMATELY 25 CU. YDS.) FOR THE FLARE
SHALL BE AS FOLLOWS:
A.UNDER PAY ITEM 203 WHEN THE CONTRACT PLAN INCLUDES PAY ITEM 203.
B. INCLUDED IN THE COST OF THE END ANCHORAGE (NONFLARED) WHEN THE CONTRACT
PLANS DOES NOT INCLUDE PAY ITEM 203. THE ADDED EMBANKMENT SHALL BE
BE CONSTRUCTED IN ACCORDANCE WITH SUBSECTION 203.07, AASHTO T 99.

2. WHEN THE WIDENED AREA IS PAVED, PAYMENT FOR THE PAVEMENT (APPROX. 39 SQ. YDS.)
SHALL BE AS FOLLOWS:
A %I\éDEI?ZPAY ITEM 403 OR 412 WHEN THE CONTRACT PLAN INCLUDES PAY ITEM 403

B. INCLUDED IN THE COST OF THE END ANCHORAGE (NONFLARED) WHEN THE CONTRACT PLAN
DOES NOT INCLUDE PAY ITEM 403 OR 412, (SEE SHEET 1, NOTE 2 FOR PAYMENT TYPES)

3. WHEN OVERLAY PAVING, THE FINISHED SURFACE AT EACH POST SHALL NOT BE ABOVE
THE TOP BREAKWAY HOLE OR STRUT ASSEMBLY. THE WIDENED AREA AT THE END
ANCHORAGE (NONFLARED) SHALL NOT BE OVERLAYED UNLESS PAVEMENT CONDITIONS
WARRANT IT BEING DVERLAYED. ANY OVERLAY PAVEMENT ABUTTING THE END ANCHORAGE
(NONFLARED) SHALL BE TAPERED TO PREVENT A DROP IN THE PAVED SURFACE BELOW
THE RAIL.

4. SEE SHEETS 1,2 AND 3 FOR STANDARD TYPE 3 GUARDRAIL AND INSTALLATIONS DETAILS.

5. THE COST OF THE GUTTER WILL BE PAID FOR AS "GUTTER TYPE 2 (2 FT.)" FOR A
LENGTH OF 111 FT., OR "GUTTER TY.2 (3 FT.)" FOR A LENGTH OF 50 FT.

6. INLETS OR RUNDOWNS MAY BE USED INSTEAD OF THE GUTTER IF SPECIFIED ON THE
PLANS. NO ADDITIONAL CURB SHALL BE ADDED IN THE VICINITY OF THE END TREATMENT.

7. 4:10R FLATTER SLOPES IN THE TRAVERSABLE AREA SHALL BE USED BEHIND
THE END ANCHORAGE AREA, AND IN ADVANCE OF POST @ IF THIS IS NOT
POSSIBLE A MINIMUM 3:1 SLOPE MAY BE USED IF APPROVED BY THE ENGINEER.

8. THE WIDENED AREA, EXCEPT FOR CURB OPTION A, SHALL HAVE THE SAME GRADING
AS BENEATH THE ADJACENT GUARDRAIL: 10:1 OR FLATTER IF MORE THAN 2 FT.FROM
SHOULDER, OR SLOPE EQUAL TO ROADWAY SLOPE IF 2 FT.OR LESS FROM SHOULDER.

9. WIDENING FOR END ANCHORAGES SHALL BE PAVED ON INTERSTATES AND FREEWAYS.
FOR OTHER HIGHWAYS, PAVING SHALL BE AS SHOWN ON THE PLANS.

10. HINGED BREAK AWAY (HBA) STEEL POSTS MAY BE USED. SEE MANUFACTURER'S DETAILS.

ll
BREAKPDINT

ADDED EMBANKMENT
(SEE NOTE 1)

TOPSOIL

PAVEMENT IF SPECIFIED ON PLANS
(SEE NOTE D POINT OF SLOPE SELECTION

NORMAL CATCHPOINT (SHALL NOT CHANGE)
SECTION A-A

GUTTER TY. 2

_qg

SURFACE

BREAKPOINT
TOPSOIL

ADDED EMBANKMENT
(SEE NOTE 1)

SUBBASE
PAVEMENT IF SPECIFIED ON PLANS
(SEE NOTE 1)

POINT OF SLOPE SELECTION
NORMAL CATCHPOINT (SHALL NOT CHANGE)

SECTION B-B
U GTUYT'TZER BREAKPOINT

ADDED EMBANKMENT
(SEE NOTE 1)

TOPSOIL

k2
(SEE
NOTE 8)

PAVEMENT IF SPECIFIED ON PLANS
(SEE NOTE 1)

POINT OF SLOPE SELECTION

SECTION C-C NORMAL CATCHPOINT (SHALL NOT CHANGE)

SEE_NOTE 2 REQUIRED EXTRA PAVEMENT N
ON SHEET 1 AND/OR EARTHWORK
e B i OF GUTTER TYPE 2
IF SPECIFIED
ON PLANS ‘ BREAKPOINT 3 WIDE (SEE NOTE 5)
(SEE SHEET 1) |
2'MIN. —
30 33 { ______ 3
U R -~\~-\~_
S 8 T8 a8 8 8 B _e—=eha— g
0'MIN. [
D bestren | (seE sHeET 1,NOTE ) 1'OFFSET FROM FRONT FACE OF RAIL
50:1 TAPER LNDRMAL SHOULDER
< IRAFFIC C - EDGE LINE
WIDENED AREA FOR END ANCHORAGE (NONFLARED) WITH CURB OPTION B
PLAN VIEW
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SPACER CHANNEL

SIDE PLATE 10 GA. WITH HOLE FOR
BOTH SIDES SLOTTED RAIL
CABLE ASSY. 12 GA LENGTH SLOTTED RALL MEDIAN TERMINAL NOTES
: OF NEED 10 GA.
4" CABLE ASSY.— | r | 1. THE MEDIAN TERMINAL SHALL BE THE CAT 350 AS MANUFACTURED BY
E I - I TRINITY INDUSTRIES INC. (TEL #: 800-722-7976), OR THE BRAKEMASTER
i I 5 bin o AS MANUFACTURED BY ENERGY ABSORPTION SYSTEMS, INC. AS DISTRIBUTED
= ko= 20" bt O L BY INTERWEST SAFETY SUPPLY (TEL #: 303-733-8447), OR THE FLEAT-MT
— ’-\4 ; | )k ik MEDIAN TERMINAL AS MANUFACTURED BY ROAD SYSTEM INC. (TEL. #: 432-263-2435).
10 GA | ; ‘ ; | ‘ 2. ONE MEDIAN TERMINAL SHALL INCLUDE ALL POSTS, RAIL, AND HARDWARE
| 6" x 3 | SLOTTED RAL ‘ KNOCKOUT — ‘ SLOTTED RALL | KNOCKOUT ‘ ‘ \ ‘ ITEMS REQUIRED FOR A COMPLETE UNIT. THE DEVICE SHALL BE INSTALLED
. STRUT D oh BLCICK ' 10 GA | BLOCK | ! | IN CONFORMANCE WITH THE MANUFACTURER'S INSTRUCTIONS. THE CONTRACTOR
\ \ : \ \ ¢ | | ‘ SHALL PROVIDE A COPY OF THE MANUFACTURER'S INSTALLATION INSTRUCTIONS
‘ ‘ . PLAN | ! | \ AND PARTS LISTS TO THE ENGINEER PRIOR TO THE INSTALLATION OF THE
| ! ‘ DEVICE.
2 5 6 GUARDRAIL TYPE 3 | | 3. UNLESS OTHERWISE SPECIFIED ON THE PLANS, THE MEDIAN TERMINAL SHALL
PAY LENGTH (SEE NOTE 3 ‘ BE INSTALLED FOR BIDIRECTIONAL TRAFFIC APPLICATION.
| MEDIAN TERMINAL 31-3" PAY ITEM AND SHEETS 14 & 15) —»‘ 4. MEDIAN GUARDRAIL POSTS MAY BE STEEL OR WOOD.
| | 5. EACH INSTALLATION SHALL BE SUPERVISED AND CERTIFIED AS CORRECT
6-3" 63" 6-3" 63" 6-3" 63" 63" 6-3" UPON COMPLETION BY A REPRESENTATIVE OF THE DEVICE MANUFACTURER
OR BY AN EMPLOYEE OF THE CONTRACTOR WHO IS A CERTIFIED INSTALLER.
: , = = = - = = =/ THE CERTIFIED INSTALLER SHALL HAVE COMPLETED DEVICE TRAINING AND
: © [ ] o o ° o b SHALL BE REGISTERED WITH THE MANUFACTURER AS A CERTIFIED INSTALLER.
[ ] [ ] [ ] [ ] [ ] 2" ] / IF NO CERTIFICATION IS AVAILABLE, THE PROJECT ENGINEER OR DESIGNEE
- i w‘ ‘w w‘ ‘ ‘ i i H MAY INSPECT AND CERTIFY INSTALLATION.
[ [ (I (I [
o ‘ o D T D D 6. DELINEATION, IF REQUIRED, SHALL BE APPLIED TO THE END PIECE AND WILL
X \‘ \\ X \‘ ‘ 1 GROUND ! N NOT BE PAID FOR SEPARATELY BUT SHALL BE INCLUDED IN THE COST OF
i_ﬂ STRUT “ | 41 PLATE U U N i U U L THE WORK. SEE STANDARD PLAN S-612-1.
AT ALL u_J U
WOOD POSTS 6" x 8" TUBE
ELEVATION AT ALL WOOD POSTS MEDIAN TERMINAL
(CAT OPTION) ¢ END OF GUARDRAIL PAY LENGTH
CABLE/BRAKE ASSY. THE RAIL OVERLAPS SHALL BE IN
61-51/p" | 25 SLOTTED RAIL FTHE SAME DIRECTION AS TRAFFIC
‘ l/ l_ 12 GA.
—
I -
‘ S — . - |
‘ T LpaneL/sTRAP ASSY. PLAN AN |
\ (TYP.) ¢ \
| MEDIAN TERMINAL 38'-11" PAY ITEM | \
\ \ GUARDRAIL TYPE 3 PAY LENGTH |
: | 32'-8" (SEE SHEETS 14 & 15) ————==
! 2|_1I/2u ! ‘
6'-3" el ol 30l_6|/2ll I 6'-3" §1-3" 6'-3"
‘ ] —LENGTH OF NEED !
|
| mcrr | o o o =/
‘ STRAPS ‘ cooo >°° sooo >“ coocoo >°° B K K R 17
\"'\ { “ : [ L L : 28"
o o
;sANCHUR I I I \\t
‘ ‘ | ANS(I-;IDR “_” ADAPTER CABLE/BRAKE ASSY. N N N N GROUND LINE
(I (I (I [
[ [ [ [
| L 6" x 8" x %" FOUNDATION U L L !
u u STEEL TUBE (TYP.)
ELEVATION MEDIAN TERMINAL
(BRAKEMASTER OPTION)
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2-0'

TRAFFIC
SHOULDER
*
RAIL EXIT ON END PAYMENT FOR
TRAFFIC SIDE MEDIAN TERMINAL |
LENGTH OF NEED |
'\LJ: T 7T
L A / L luf H
| H T
I 1 I - 1 ! 1

RAIL EXIT ON
TRAFFIC SIDE

18/-gn

STRAICHT FLAIR

\ FIELD BEND

SHOULDER

TRAFFIC

LENGTH DF NEED ————

R
Z

37'-6" MEDIAN TERMINAL PAY ITEM

END OF GUARDRAIL PAY LENGTH

*

6" X 8" FOUNDATION SOIL TUBES

ELEVATION

6-3" | B-3 6-3" | | 6-3n | B1-3n GUARDRAIL TYPE 3
THE GUARDRAIL 1S
NOT ATTACHED TO
THIS POST
7 GROUND LINE 28"

MEDIAN TERMINAL
(FLEAT-MT OPTION)

FLEAT- MT NOTES

. THE FLEAT-MT MAY BE SELECTED AS A MEDIAN TERMINAL

UNLESS OTHERWISE SHOWN IN THE PLANS.

. BREAKAWAY POSTS ARE REQUIRED WITH THE FLEAT-MT.
. THE SOIL TUBES SHALL NOT PROTRUDE MORE THAN 4 INCHES

ABOVE GROUND (MEASURED ALONG A 5 FEET CORD). SITE GRADING
MAY BE NECESSARY TO MEET THIS REQUIREMENT.

. THE SOIL TUBES SHALL BE DRIVEN WITH AN APPROVED DRIVING HEAD

AND NOT BE DRIVEN WITH THE POST IN THE TUBE. IF THE TUBES
ARE PLACED IN DRILLED HOLES, THE BACKFILL MATERIAL MUST BE
SATISFACTORILY COMPACTED TO PREVENT SETTLEMENT.

. WHEN ROCK IS ENCOUNTERED DURING EXCAVATION, A 12 INCH DIA. POST HOLE, 20 INCH

DEEP MAY BE USED IF APPROVED BY THE ENGINEER. GRANULAR MATERIAL SHALL BE
PLACED IN THE BOTTOM OF THE HOLE APPROX.2), INCH DEEP TO PROVIDE DRAINAGE.
THE SOIL TUBES SHALL BE FIELD CUT TO LENGTH, PLACED IN THE HOLE AND BACKFILLED
WITH ADEQUATELY COMPACTED MATERIAL EXCAVATED FROM THE HOLE.

. THE BREAKAWAY CABLE ASSEMBLY MUST BE TAUT.DO NOT TWIST THE CABLE

WHEN TIGHTENING NUTS.
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—

|—>-J
HIGHWAYS AND AT THE APPROACH END OF BRIDGES ON ONE-WAY HIGHWAYS.

. TRANSITION TYPE 3G IS FOR USE AT BOTH ENDS OF BRIDGES ON TWO-WAY
/> E —F
2. TRANSITION TYPE 3H IS FOR USE AT THE TRAILING END OF BRIDGES
NN Tu DN ONE-WAY HIGHWAYS.
Io ) ) )

FIVE 74" DIA HIGH ST.HEX HD.BOLTS EACH WITH NUT AND H NOTES
2 " x 3" x %" WASHER r“" CURB TYPE 6 SECTION M | —
8II

- - - - T
e e ——— =
! F 3. THE THRIE BEAM SECTION IN TRANSITIONS TYPES 3G AND 3H MAY BE SHOP
5" L, Ly 4n BENT TO FIT CURVES THAT ARE GREATER THAN OR EQUAL TO A 10 FT.RADIUS.
E F ‘ H .<J |_>.J ~ RAFFIC HOWEVER, THE 6 FT.-3 IN. TRANSITION SECTION SHALL NOT BE BENT.
BRIDGE RALL 10' = 216" | 4. A 12 FT~6 IN. CONCRETE TRANSITION IS REQUIRED BETWEEN THE TYPE 3G
SEE BRIDGE 12'-6" TRANSITION | ¢ OR 3H AND TYPE 7 BRIDGE RAIL. SEE STANDARD PLAN M-606-13 FOR THE
BLANS Lo G ‘ ‘ TRANSITION BETWEEN TYPE 3 GUARDRAIL AND TYPE 7 GUARDRAIL.
‘ \ ‘ GUARDRAIL TYPE 5 5. TRANSITIONS TYPE 3G AND TYPE 3H ARE ALSO USED TO CONNECT TO TYPE 8
——— 6 SPACES @ 1-6%" e 3 SPACES @ 3-11" : PAY LENGTH S AND TYPE 10 BRIDGE RAIL. SEE BRIDGE PLANS FOR CONNECTION DETAILS.
¥ | 126" ! . g3 ! NORMAL POST SPACING S e 6. BACKUP PLATE 1S NOT REQUIRED AT POSTS ON TYPE 3G AND 3H.
SEE BRIDGE PLANS FOR P TWO NESTED SECTIONS OF THRIE BEAM, 12 GA. TRANSITION SECTION ; 7.0 THIS SYMBOL IN THE ELEVATION DRAWINGS SHOWS THE LOCATIONS WHERE
CONNECTION DETAILS A (ONE SET INSIDE THE OTHER) | A RECTANGULAR WASHER IS REQUIRED UNDER THE POST BOLT HEAD.
C ‘ 8. CURB TYPE 6 SECTION M, MAY BE ASPHALT OR CONCRETE. THE COST OF CURB
| ® ® 6 6 \ IS INCLUDED IN THE WORK, UNLESS A SEPARATE PAY ITEM IS INCLUDED IN THE
1 I -— ! . BID SCHEDULE.
T te] 9. POSTS(DTHRU(B)ARE 7 FT.LONG. ALL OTHER POSTS SHALL BE
. , — o STANDARD 6 FT.IN LENGTH UNLESS OTHERWISE SPECIFIED IN THE CONTRACT.
3 FC = 33 —_— 10. NOTCHED RAIL BLOCKS MANUFACTURED FROM SYNTHETIC MATERIAL WILL BE
- T 11 1 = 28" ACCEPTED AS ALTERNATIVES TO WOOD NOTCHED BLOCKS FOR USE WITH STEEL
R e e 8 | POSTS PROVIDED THAT THE BLOCKS HAVE RECEIVED FHWA APPROVAL AND
I — — T : — ‘ ARE CERTIFIED AS IDENTICAL TO THE SPECIMENS USED FOR TESTING AND
, E===o SEE DETAIL A b U Tews Tvee s ‘ = o ‘ B APPROVAL. STEEL BLOCKS ARE NOT ALLOWED.
T VU o SECTION M ! ' . " b 2/ VARIES 15"
I R R L L e NORMAL EDGE OF | | 101" T: 5n 1 "
' CONCRETE SECTION ! : ! : ! } ! } b b My PAVED SHOULDER ' |
INCLUDED IN o | | Al - _1 > §
BRIDGE RAIL COST S R T - L l 330
| — 34"
SHOULDER
s Ll L) oLloLd * HOULDER
TRANSITION TYPE 3G PAY LIMIT END OF GUARDRAIL PAY LENGTH | | )
7%" BOLT HOLE PATTERN: 1" DIA. HOLES DRILLED I ! ! ! !
7%"[ <,  THROUGH CONCRETE, OR 1" INSIDE DIAVETER TRANSITION TYPE 3G Lo__J -- Lo
7%"  FULL DEPTH INSERTS PLACED BEFORE FIVE 7" DIA HIGH ST.HEX HD.BOLTS EACH 1o 10"
CONCRETE IS PLACED. WITH NUT AND 2%," x 3" x ¥," WASHER E-E F-F G-G
ETAIL A |—>-J G -—
| N = F = E m r 6" x 8" x 22" WOOD BLOCK
W e i ] ;10'/2" STD. WASHER & NUTS
1 15*" i ====1 oy r =& =p~— ON 2- %" POST BOLTS
o ) oy e R s = =b 13" x 3" RECT. WASHER
Ly UNDER BOLT HEAD
| 1 4" F LeF NESTED
‘ ﬂ \J ‘ 916 I 10' THRIE 1
| 12'-6" TRANSITION SRIDCE RAL S BEA
‘ \ SEE BRIDGE (TYPE 3G ONLY ALL WOOD POSTS 6" x 8" x 7'
GUARDRAIL TYPE 3 PAY LENGTH ‘ ! G PLANS =~— (ALTERNATIVE PERMITTED WITH
| ‘ | A2k CURB TYPE 6 STEEL POST [W6 x 9 x 71
7 NORNAL POST SPACING 6'-3" ! 6'-3" ! 6'-3" , SEE BRIDGE PLANS SECTION M AND SYNTHETIC OR
TRANSITION SECTION \ | 7/ | |_8 FOR CONNECTION DETAILS NOTCHED TIMBER BLOCKS)
- ‘ SINGLE THRIE BEAM ‘“ | ANV
| | ,/ | "] H-H
— _ P— = T
— ..—I.é!ml o 6" x 8" x 22" WODD BLOCK
| o | 5 — ———
— :\lml te] 340 STD. WASHER & NUTS
] ] g1 ————————— 3 — ON 2- %" POST BOLTS —»q=
3o " 174" x 3" RECT. WASHER 4
| UNDER BOLT HEAD
= = a o = 10" \_ SEE DETAL A ====7 3*..
| | | | | -
L ' | NORMAL EDGE OF ! = = | | |
| | ‘ | | ALL WDOD POSTS 6" x 8" x 6' NESTED THRIE BEAM
: | : PAVED SHOULDER : | : | : | l CONCRETE SECTION | (ALTERNATIVE PERMITTED WITH ———— (TYPE 3G ONLY)
L L Al L L INCLUDED IN STEEL POST [W6 x 9 x 6'7 AND
L L i BRIDGE RAIL COST SYNTHETIC OR NOTHCED TIMBER BLOCKS)
= TRANSITION TYPE 3H PAY LIMIT | AN
TRANSITION TYPE 3H J-J
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6II

%" DIA. x 10" BUTTON

NOTES

8II
it HEAD BOLT
_|'__—| l_:/‘t" DIA. _—l r_ (NO WASHER) AL A SEE ANCHOR E?gﬁSAgﬁgMé'ééhl(ﬁ% SBHUETETN;T) 1. APPLICATION: THE TRANSITION TYPE 3J MAY BE
il HoLe -~ 3 DETAILL 10" SCHEDULE 40 GALV. USED TO SHIELD HAZARDS AT THE INTERSECTION
de 2%" DIA. HOLE STEEL PIPE, 13" LONG REQUIRED FOR TYPE 3K
o qr [ | 1 AN ) OF TWO RDADWAYS. TYPICAL APPLICATIONS INCLUDE,
‘ NIRE ] BREAKWAY TWO 1" NUTS AND BREACWAY BUT ARE NOT LIMITED TO, THE FOLLOWING:
g | | GROUND d \ POST WASHER (SEE NOTE 8) END POST A CANAL SERVICE ROADS AT BRIDGE ENDS.
6'-0 - 3 SURFACE | oo 2 oy B.INTERRUPTIONS IN GUARDRAIL RUNS BY
plgn 3" DIA THo I 1 W 2 INTERSECTING ROADWAYS, ETC..
] " =
HOLES . I_I/%LEDSIA- (P o / THE LOW SPEED (<45 MPH) END ANCHORAGE TYPE 3K
15/, 2 ~ % SHALL BE USED ONLY ON DRIVEWAYS AND LOW SPEED
oila 7 i X NCHOR PLATE , SERVICE ROADS. WHEN AN APPROVED CRASH-TESTED
! iyt 59 DIA x 1 Y3 HEX HEAD BOLT END TREATMENT IS REQUIRED USE THE END ANCHORAGE
L] WOOD BREAKAWAY POST : AD NUT WITH RECTANGULAR WASHER (FLARED) OR (NONFLARED) WITH 37 ;T"e IN- LENGTH.
ATTACH W-BEAM TO PIPE WITH %" DIA. x 2" UNDER BOTH HEAD AND NUT 2. GRADING AND PAVING FOR THE 3J & 3K SHALL
CUNTRU'—LE%R%ELPES‘SS_}.NG TERMINAL g g BUTTON HEAD WITH BOLT AND RECESS NUT MATCH THE GRADING AND PAVING OF THE
K# @ - - WITH NO WASHER (NO CONNECTION TO POST) . GUARDRAIL TO WHICH THEY ARE ATTACHED, AND
N Q@B/ELTDIQ'DLE WOOD BREACAWAY POST T x 40 x 124 STEEL PLATE SHALL BE IN ACCORDANCE WITH SHEET DNE OF
L I 1S (YP(SEE DETAIL) Y, DIA HOLE IN STEEL THIS STANDARD. MAXIMUM FILL SLOPE SHALL BE 2:1.
g P(DISDT DIMENSIONS TYPE 17 ,/_égLuT Y{jDL[éISA NO WASHER ? PIPE 7" FROM TOP — 3. THE RAIL IS NOT BOLTED TO THE CRT POST AT
e 6" x 8" x 6' CRT L 1 — THE CENTER OF THE CURVE FOR THE 8 FT.-6 IN.
E?g; o o o S T~ HC yc 17 FT, AND 25 FT.-6 IN. RADIL PLATES SHALL
5s @ | 5" x 7Vp" x 422" | BREAKAWAY gl ! N © - CONFORM TD ASTM A 36, AND THE STRUCTURAL
=) I , gL (| WO 10d TUBING TO ASTM A 500.
2 PDSTS 8" x 6" x Hg" 28! | ~ [d d GALV. NAILS
o — STRUCTURAL = CCANCHOR PLATE 4. THE %IN. GALVANIZED WIRE ROPE (CABLE)
- jwamc g (SEE NOTE 10) BEARING PLATE AND SHALL CONFORM TO AASHTO M 30 TYPE II.
LA
&> ‘] 2] SEE NOTE 4 ] SPACER (SEE DETALL) 5. PLATES SHALL CONFORM TO ASTM A 36, AND
T — e [ = TWO 1" NUTS AND STRUCTURAL TUBING TD ASTM A 500. WELDING
282 STEEL TUBE — ST S SSE . WASHER (SEE NOTE 8) SHALL MEET ALL REQUIREMENTS OF THE
= § g - : U SEE ANCHOR DETAIL \ 5//," STD. 2" PIPE AMERICAN WELDING SOCIETY.
sy STANDARD POST & BLOCK /! N ; STEEL TUBE % SLEEVE (2%" 0.D.) 6. ALL STRUCTURAL STEEL SHALL BE GALVANIZED
z| °F = ; 77777 o SOIL PLATE (SEE DETAIL) ¥, DIA. x 10" BOLT, NUT, AND IN CONFORMANCE WITH ASTM A 123. POSTS SHALL
= TS ST S (SEE DETAIL) g 2 WASHERS (EACH POST) TO NOT BE PUNCHED, DRILLED, CUT, OR WELDED
s| XD AREA BEHIND GUARDRAIL TO BE / D SIX " CABLE CLIPS, SECURE POST IN TUBE AFTER GALVANIZING.
z MAINTAINED FREE OF FIXED ?\ TIGHTEN NUTS ON U-BOLTS STEEL TUBE (SEE DETAIL) 7. WHEN THE SOIL PLATE WELDED OPTION IS
= OBJECTS, 2:1 MAX. SLOPE PERMITTED. 7 ¥," DIA. x 9'-0" CABLE SELECTED, SOIL PLATE CONNECTION BOLT
(SEE TYPE 3J APPLICATION TABLE) 7 WITH ONE SWAGED END WELDED CONNECTION HOLES ARE NOT REQUIRED.
> W 4 |rows | oaee | N0 R R R B e %" DIA x 8" BOLT, NUT AND 2 Vo' Y OPTION FOR SOL PLATESSTEEL 3 OUTSIDE NUT SHALL BE TORQUED AGAINST INSIDE
© (SEE TYPE 3J APPLICATION TABLE) /) =5o 900 [ 1057 WASHERS (2 REQUIRED PER POST) (SEE NOTE 79 NUT WITH THE CABLE INSTALLED TAUT BETWEEN
/1| geer | 75°-105°| 5 2L5, l‘"é T THE ANCHOR PLATE AND FIRST POST.
|
?‘ 759-g0° 5 LOW SPEED END ANCHORAGE - TYPE 3K 9. ALL CURVED GUARDRAIL SHALL BE SHOP BENT.
17 311057 > 30 15' 20" | 27' | 31
Q o0 ! 10. SEE SHEET 4 FOR ANCHOR PLATE AND
/| 256" |_86°-95° 8 40 20 33| 400 | 47 OTHER DETATLS
L 9%°105° | 9 2/2" x 22" x Ya" x 8" 1. THE STEEL TUBE MAY BE DRIVEN WITH WOOD
% 75°-85° 9 STEEL TUBE GALVANIZED STRUCTURAL POST INSERTED IF NO DAMAGE OCCURS TD
STEEL TUBE THE POST OR BOLTS.
? 35" 86°-95° 10 50' 20' 46' | 55' | 64' (SEE DETAIL)—
7 96°-105° |11
|
/) TRANSITION TYPE 3J APPLICATION 1 NUT TACK WELD 22" x 25" x '/g" 1" DIA. HOLE
/ \ , STEEL PLATE WITH 1/" DIA. HOLE gi
/ @ 1" DIA. x 4" STUD TO STEEL TUBE SECURE FROM ROTATION
/1 @ ® THREAD FULL LENGTH ~{ 4r |77 WITH TWO 100 GALV. NAILS
@ 15° (@] 21-QM {{’
= X ! X ANCHOR DETAIL SU—
n " n X X
50 ¢ ? i e i ? e[t e HJ\SIPGACER PLATE
1 121-61 <* 3 TACK-WELDED TO
S STEEL | %" STEEL PLATE
4 SPACES AT 6'-3" = 25'(8'-6" RADIUS SHOWN) END ANCHORAGE TYPE 3K PAY LIMIT B ate
A —Q0— -0 —— — 1-g"
® (0 o0F GUARDRALL TYEE 5 DR TYPE 3 DUARDRAIL WITH " BEARING PLATE
END ANCHORAGE (FLARED) OR (NONFLARED) 9
PAY LENGTH NI FOR STEEL TUBE
APPROACH ROADWAY OR DRIVEWAY
Two DIA'_\/ — /" STEEL PLATE
INTERSECTING ROADWAYS TRANSITION - TYPE 3J TRANSITION BOLT HOLES
SOIL PLATE
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EDGE OF

PAVED SHDULDER"

'/-EDGE OF TRAVELED WAY

3
VARIABLE SLOPE
GRADE TO DR/I3\IN

SLOPE 10:1
OR FLATTER

SECTION J-J

SLOPE 20:1
OR FLATTER

<7 XD
SRR LILLIKLLS

il

MEDIAN BARRIER

SLOPE 10:1

PAY FOR AS TWD SEPARATE LENGTHS OF /
GUARDRAIL TYPE 3 (DOUBLE) GUARDRAIL TYPE 3 SPAN OBSTRUCTION
TRAFFIC TO NEAREST 12'-6"

DR FLATTER

EDGE OF
PAVED SHOULDER

EXTRA EARTHWORK
T0 BE MEASURED AND
PAID FOR AS ITEM 203.

EXISTING OR
STANDARD SLOPE

TRAFFIC
-

’/-EDGE OF TRAVELED WAY

J \ SHOULDER

30:1 TAPER®

CONTINUOUS RAIL

l SLOPE 10:1 OR FLATTER

T SLOPE 10:1 OR FLATTER

—VARIES 0'MIN.
B T 8 8 0§ §

— VARIES O'MIN.

SHOULDER

TRAFFIC

OBSTRUCTION

SHOULDER

® A 15:1 TAPER MAY BE USED WHEN
THE BARRIER ENDS IN THE MEDIAN TERMINAL

IN MEDIAN 30 FT. WIDE OR LESS

EXISTING OR

SLOPE 10:1

EXISTING OR

BACKFILL PER
M-606-13

FLARE 20:1
DR FLATTER

FIVE A" DIA.
H.S. HEX HEAD BOLTS,
STD. WASHERS

UNDER NUT AND HEAD.

(<)

3II

PAY FOR AS TRANSITION TYPE 3G (SEE

RAIL AND BLOCKS FOR DOUBLE FACE. SEE

SHEET 12 FOR DETAILS). PAY INCLUDES EXTRA
SINGLE THRIE BEAM RAIL ON TRAFFIC DEPARTING
SIDE, USE NESTED (DOUBLE) THRIE BEAM
CONFORMING TO TRANSITION TYPE 3G

ON APPROACH SIDE.

TIMBER POSTS 2 FT., STEEL POSTS 1 FT.-9Y,IN.

(B). > IN.PREFORMED JOINT MATERIAL

STANDARD SLOPE OR FLATTER STANDARD SLOPE D F
T e e Y 3 A Vs O o ey A (e - 1 10
EXISTING OR EXISTING OR
SLOPE 10:1 2 | 18
ANDA = ANDA
STANDARD SLOPE OR FLATTER /= STANDARD SLOPE o
SHOULDER M #oo
\\ \\ 5! 48!
EDGE OF e | SLOPE 20:1 EDGE OF TRAVELED WAY
TRAVELED WAY J OR FLATTER
R GRADING FOR MEDIAN OBSTRUCTION R ® L0 OF GUARDRALL PAY LENGTH
*L *L
PAY AS TWO LENGTHS OF GUARDRAIL TYPE 3 PAY AS TWO LENGTHS OF GUARDRAIL TYPE 3
MEDIAN TERMINAL |12'-6" SPAN OBSTRUCTION 12'-6" MEDIAN TERMINAL
T 37 TRAFFIC TO NEAREST 12'-6" T 37
(SEE SHEET 10) (SEE SHEET 10)
% SHOULDER J%
] TRANSITION TO 15:1 TAPER
VARIES SLOPE 10:1 OR FLATTER ‘ r_'__'|(SEE SHEET 16 FOR TAPER LAYOUT) — VARIES
i8-8 ¢ 8|0 B 0 § 0 0 0 0 8 SINGLE
Y 3' = Y THRIE BEAM
voNETF - EF — — — - —f—— T == L S ——— T D Menia
7] 63"
TRANSITION 70 15: TAPER | | 3
VARIES (SEE_SHEET 16 FOR TAPER LAYOUT) SLOPE 10:1 OR FLATTER VARIES
J\Q SHOULDER
THRIE BEAM
TRAFFIC
Plov 23 #a]s e |78 |9 w2 |[w]w|ws]we |76 i19]20 ().
Y 4I_lll 4I_7II 5I_1II 5I_7II 6I_lll 6I_7II 7I_1II 7I_7II 8I_1II 8I_7II gl_lll 9I_7II lol_lll 10I_7II lll_lll lll_7ll 12I_1II 12I_7II 13I_1II 13I_7II
L |7» 87-6" | 100' | 112'-6" 125 |137-6" 150" 162-6" 175 |187-6"] 2000 [212-6"[ 225 *| IS MEASURED ALONG FACE OF GUARDRAIL

GUARDRAIL FOR OBSTRUCTION IN MEDIANS WIDER THAN 30 FT.

NOTE: FOR OBSTRUCTIONS (P) THAT ARE WIDER THAN 20 FT.IN MEDIANS USE SHEET 17.

NARROW MEDIAN DETAIL

USUALLY LESS THAN 30 FT. WIDE MEDIAN

OBSTRUCTIONS IN MEDIANS

WITH ALL PAVED SURFACE

Computer File Information Sheet Revisions
Creation Date: 07/04/12 Initials: DLM Date: Comments
Last Modification Date: 10/27/14 Initials: LTA R=X
Full Path: www.codot.gov/business/designsupport R
Drawing File Name: 60601014020.dgn R-X
CAD Ver.: MicroStation V8 Scale: Not to Scale  Units: English R-X

Colorado Department of Transportation

(XX 2829 West Howard Place
CDOT HQ, 3rd Floor
N>/ Denver,CO 80204
74 Phone: 303-757-9021 FAX: 303-757-9868

™

Division of Project Support

DLM/LTA

GUARDRAIL TYPE 3
W-BEAM

STANDARD PLAN NO.

M-606-1

Issued By: Project Development Branch November 1, 2018

Sheet No. 14 of 20




*
@ TR TF 37'-6" |
” ’7 NA‘——"‘ BRIDGES f=—— N |
| 3H | 3G |
A 3'DHHHHFIHHHHHFIm ﬁE,H,E,HHHHHHHHHHHHH
B | SHOULDER SHOULDER
T SHOULDER SHOULDER
B L L L L L L L L L L L DL )
3H 3G 10:1
MEDIAN, M | — - — - — - — - — o — e ———
10:1 36 3H
AAAARAARAAARARRA AAAAAAAAARARA
1 SHOULDER SHOULDER
8 | SHOULDER SHOULDER |
A HHHHHHHHHHHHHFH'H? FHEEFHETEEDT
3D
|. m | 36 | | 3H | ® |
2 , N N 2!
T T T I 1 T I T
376K R TR

MULTILANE DIVIDED HIGHWAYS FOR STEEP EMBANKMENTS IN MEDIAN

NOTES:

. 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 BRIDGES.

€ — DO NOT CONSTRUCT THE TR AND GUARDRAIL ON
THE TRAILING BRIDGE ENDS IF SITE CONDITIONS
DO NOT WARRANT THE USE OF GUARDRAIL.
N SHOWN ON PLANS. LENGTH TO SHIELD ALL HAZARDS IS

BASED ON GUARDRAIL'S LENGTH OF NEED COMPUTATION. SEE
AASHTO ROADWAY DESIGN GUIDE. THE MINIMUM SHALL BE

12 FT.- 6 IN.,, WHERE SITE CONDITIONS ALLOW.THE TOTAL
LENGTH OF NEED WILL INCLUDE THE LENGTH OF TRANSITION,
THE LENGTH OF RAIL (N), AND ANY REDIRECTIVE LENGTH IN
THE RAIL END TREATMENT.

TR 18 FT.-9 IN. FOR 3G AND 3H.
A EDGE OF 8 FT.OR 10 FT. SHOULDER.
B EDGE OF 6 FT.OR LESS SHOULDER.

END ANCHORAGE CAN BE
FLARED OR NONFLARED.
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TR

TRAFFIC

| 100'C

200

SHOULDER

50'END ANCHORAGE

12'-10"

SLOPE VARIESl (NONFLARED) 150' GUARDRAIL TYPE 3
MEDIAN,M — - —-—-—-—-—- —_— T ——— e MEDIAN, M
) (TYP ) =) 150 GUARD y
E 3G |\& = RAIL TYPE 3 SLOPE VARIES
B 0 A HAAAAAA
SHOULDER
100'C 200! R
TRAFFIC
TR =18 FT.-9 IN FOR TRANSITION TYPE 3G.
MEDIANS 60 FT. AND OVER WITH 10 FT.OR WIDER SHOULDERS. C = CHANGE: 100 FT. TRANSITION 70 NORMAL ‘SLOPE.
M = WIDTH OF MEDIAN.
TRAFFIC
IR 250 | 100'C

SHOULDER

SLOPE VARIES

MEDIAN,M — - — - — - —-

GUARDRAIL TYPE 3

A BAAAA

6-3" (Typ)

15:1 TAPER

200" GUARDRAIL TYPE 3

MEDIAN, M

SHOULDER

250"

TR

100'C

TRAFFIC

3G TANGENT RAIL —I

EDGE OF TRAVELED WAY —\ TRAVEL LANE

TRAFFIC

INITIAL OFFSET l_ EDGE OF SHOULDER
7 v

SHOULDER

|
I
% W BEAM

TANGENT

6I_3II

LINE

% Y .J% ””””””””” w{é 7777 L A 18 TaPER
| .

6I_3II

NOTES:

1. GUARDRAIL TRANSITIONS FROM PARALLEL TO ROADWAY SHOULDER AT
3G SEGMENT TO 15:1 TAPER WITHIN 18'-9" BASED ON POST OFFSET

DIMENSIONS SHOWN.
2. SEE SHEET 15 FOR THE RIGHT SHOULDER GUARDRAIL LAYOUT.

MULTILANE DIVIDED HIGHWAYS - (DEPRESSED MEDIANS, 60 FT. AND OVER WITH OPEN HAZARDS OR OBSTRUCTIONS)
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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 18'-9" BASED ON POST OFFSET
DIMENSIONS SHOWN. 4. SEE SHEET 15 FOR RIGHT SHOULDER GUARDRAIL LAYQOUT.

2. THE OPTION 1 LAYOUT SHALL BE USED WHEN "Y' EXCEEDS 16 FEET
OR WHEN MEDIAN BARRIER IS CONTINUOUS.

TRAFFIC CONTINUOS MEDIAN BARRIER
IR L=15Y |
36
| 1z S SHOULDER
SLOPE 15:1 TAPE =
MEDIAN, M { VARIES 63" (Typ.) J—l R R Y S
————— = - R R R R B R —— C - :n»—ntn—n:n—ﬁm
“2 PL M = 6-3" (Typ,) "' sLoPE
= R ) 2 = _ .
S Y 15:1 TAPER ] VARIES
SHOULDER
R
100'C | *L
*
MEDIAN END TERMINAL TRAFFIC L MUST MEET THE LENGTH OF NEED
- AND SHOULD NOT EXCEED 250 FT.
UNLESS SITE CONDITIONS WARRENT. (OPTION 1)
—a TRAFFIC MEDIAN END TERMINAL
TR L=15Y | 100'C
3G
] VDS SHOULDER
SLOPE e LR LR R e ‘ —
MEDIAN, M { VARIES " 2

\

\

|

\

\

\

\

\

\

\

\

\

\

\

\

\

\

| ¢

I3

1 <

| <

\
o |
[
.
1L

\

\
1:0

N
SLOPE
/—J\
H A A g AA AAAAA VARIES
SHOULDER
R
100'C | L
TRAFFIC
MEDIAN END TERMINAL EE— TR = 18 FT.-9 IN FOR TRANSITION TYPE 3G.
(OPTION 2) C = CHANGE: 100 FT. TRANSITION TO NORMAL SLOPE.
M = WIDTH OF MEDIAN.
L = TOTAL LENGTH PAID AS GUARDRAIL TYPE 3.
—_ _ _ Y = FINAL OFFSET AT END.
EDGE OF TRAVELED WAY B TRAVEL LANE _ TRAFFIC
INITIAL OFFSET l_ EDGE OF SHOULDER SHOULDER

™ —— = P T
3G TANGENT RAIL —I % o % 0.3 - % A [ R
|
1
I

TANGENT g7
LINE @
|
1

6I_3II 6|_3|l

3G

MULTILANE DIVIDED HIGHWAYS - (DEPRESSED MEDIANS, 21 - 59 FT. WITH OPEN HAZARDS OR OBSTRUCTIONS)
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12|_6|| 12I_6" N
SPAN N | - A
OBSTRUCTION | N 376" FILL REQUIRING——»] 371-"
T0 NEAREST GUARDRAIL
122" .
[ Nl
D D D D 3 _.I \_\\\_—’ [——
VARIES }101 0R FLATTER St P I
* (SEE_SHEET 1, NOTE 4) | EE SHEET 1, NOTE 4)
SHOULDER SHOULDER \\\}k R
[
ONE-WAY TRAFFIC ONE-WAY < [RAFFIC
N
R SPAN A R R
376" N OBSTRUCTION} N 37-6" 37-6" & le—— FILL REQUIRING——»] 37'-6"
TO NEAREST GUARDRAIL
126"
00 Obs 6-3" —~ [
SEEPIPN Lt AN :
VARIES F1o:1 0R FLATTER R
* (SEE_SHEET 1, NOTE 4) (SEE_SHEET 1, NOTE 4)
SHOULDER SHOULDER N‘ }\
TRAFFIC M TRAFFIC
—  TWo-way — — — —_— — — TWoWAy — — —
TRAFFIC TRAFFIC
—_ " — "

GUARDRAIL FOR ROADSIDE OBSTRUCTIONS

GUARDRAIL FOR
ROADSIDE FILL CONSTRUCTION

12I_6II N

| FILL REQUIRING——
GUARDRAIL

~—. —
AN -

. _

\
3D 3B
(SEE_SHEET 1, NOTE 4) | (SEE_SHEET 1, NOTE 4)
\*\SHUULDER N }\\
T 1
ONE-WAY TRAFFIC
R N
37'-6" — fe——FILL REQUIRING———

GUARDRAIL

(IN FILL)

\ 3B

(SEE SHEET 1,NOTE 4)

(SEE_SHEET 1, NOTE 4)

%SHDULDER

WR

TWO-WAY

TRAFFIC
-

TRAFFIC
—_— "

GUARDRAIL FOR
ROADSIDE CUT-TO-FILL CONDITION

NOTES

1. THE TYPE 3G OR 3H TRANSITIONS (SEE SHEET 12)
SHALL BE USED TO CONNECT A TYPE 3 W-BEAM TO
TYPE 7 CONCRETE BARRIER OR TO A TYPE 7,8, 0R
10 BRIDGE RAIL.FOR A TRANSITION FROM A RODADWAY
TYPE 3 W-BEAM TD A BRIDGE RAIL TYPE 3 WITH BACKING
TUBES, THE TRANSITION TYPE 3L SHOWN ON SHEET 20
SHALL BE USED.

2. "TR"™ WILL BE 18 FT.-9 IN. FOR THE TRANSITIONS TYPE 3G
AND 3H, AND 25 FT.FOR THE TRANSITION TYPE 3L.

3. 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 FT.-6 IN.
WHERE SITE CONDITIONS ALLOW. THE OVERALL REQUIRED
LENGTH DF NEED CAN INCLUDE THE LENGTH OF TRANSITION,
THE LENGTH OF RAIL (N), AND ANY REDIRECTIVE
LENGTH IN THE RAIL END TREATMENT. A TRAVERSABLE SLOPE
SHALL BE PROVIDED BEHIND THE TERMINAL TO DIMENSION "N"
PRIOR TO THE OBSTRUCTION UNLESS OTHERWISE APPROVED
BY THE ENGINEER.

A END ANCHORAGE CAN BE FLARED OR NONFLARED

A A
37I_6II 37I_6II
DRIVEWAY
21CLR. EXIT APPROACH L —T
30 (FOR MULTILANE) N N - |
A A
| 376" — o BRIDGE , 37'-" e|,, SEE PLANS
(SEE_SHEET 1, NOTE 4) (SEE_SHEET 1, NOTE 4) TR TR o 8 FOR RAIL
KSHUULDER 6'-3" - 8 % LENGTH
TRAFFIC (SEE_SHEET 1, NOTE &) R A T SHEET T, NOTE @) R = RADIUS TO FIT
- FIELD CONDITIONS 1 £ o
- TRAFFIC \RSHDULDER (MIN.R = 8'-6") ] :% 375" |
TRAFFIC £ ] C 61-3
Y POCELLAREL A A S U:‘ > ,—@-\S
—  —— TWO-WAY — A 3 A
LAYOUT FOR DRIVEWAY APPROACH TRAFFIC USE 3K IF THIS LOCATION IS ;—t-/\’ N
ON DRIVEWAY OR LOW SPEED " ¢ _3u APPROACH ROAD THAT IS
162'-6" HOULDER \\ SERVICE ROAD. IMPRACTICAL TO RELOCATE
125% . 37'-6" (%EZ SHEET L NOTE ) (SEE_SHEFT 1, NOTE 4)
NARROW STRAIGHT FLARE FROM BRIDGE ‘ FLARED MBS
BRIDGE |« TR 5= o N .
L o + SHOULDER 376 N . BRIDCE ] | 57
£ \ T — 7 R TR
| — TWO-WAY BRIGE __ "2 2707 TVI!’I/PVTEILLEI!ZE) —_— APPROACH GUARDRAIL TYPE 3 WITH BLOCKED OUT POSTS SPACED
\ » 4 WIDTH WAYS EXIT AT 3-1Y," FROM STRUCTURE AROUND CURVE.
TTTEET T T T TEEEE ”"\"\,:L 4\ SRR 2-WAY NORMAL BRIDGE APPLICATION
TR -] INTERRUPTED
* *
50! 376" RAIL LENGTHS ARE MINIMUM, ADDITIONAL LENGTH STRUCTURE APPROACH
TANGENT FLARED TO SATISFY GUARDRAIL WARRANTS SHALL BE PROVIDED
876" (USE TYPE 3J ON SHEET 13 WHEN PRACTICAL)
2-WAY NARROW APPLICATION
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SINGLE
W-BEAM

RS =RAIL SPLICE

A

| OMITTED-POST GAP | 6'-3" TYP.

K

12I_6II ‘

_E RS ! A&(/RS ]

SINGLE
W-BEAM

NESTED RAIL

SINGLE
W-BEAM

NESTED RAIL AT ONE OMITTED POST

END ANCHORAGE
OR

6 SPACES @ 6'-3"

> GUARDRAIL TYPE 3

@

A

NOTES

1. FOR ONE OMITTED POST IN THE GUARDRAIL RUN,i.e. AT A PIPE CULVERT WITH
MINIMUM COVER, SEE THE "NESTED RAIL AT ONE OMITTED POST" DETAIL ON THIS
SHEET. THE W-BEAM RAILS SPANNING THE DMITTED-POST GAP SHALL BE
DOUBLED (ONE RAIL NESTED IN THE OTHER), AND SHALL EXTEND A MINIMUM OF
6 FT.-3 IN. ON EITHER SIDE OF THE GAP. USING 12 FT.-6 IN. SECTIONS OF RAIL,
AND DEPENDING ON THE SPLICE LOCATION, ONE OMITTED POST SECTION REQUIRES
EITHER 25 FT.OR 37 FT.- 6 IN.OF NESTED RAIL.

2. FOR TWO OR THREE OMITTED POSTS, SEE THE "NESTED RAIL AT TWO OR THREE
OMITTED POSTS" DETAIL ON THIS SHEET. RAIL SPLICES IN THE 100 FT.NESTED
SECTION MAY BE PLACED TO FACILITATE CONSTRUCTABILITY. HOWEVER ONLY
ONE RAIL SPLICE MAY BE PLACED IN THE OMITTED POSTS SECTION, AND ONLY
AT THE MIDPOINT OF THE 25 FT.LENGTH.

3. PUST@ REQUIRED WHEN TWO POSTS ARE OMITTED FOR THE 18 FT.-9 IN. LENGTH.
4. ONLY TIMBER POSTS AND BLOCKS ARE ALLOWED FOR WEAKENED POSTS 5 THROUGH 10.

® @ ® ®
R R i i

|
0
;

NESTED SECTIONS OF W-BEAM 12 GAUGE SINGLE
W-BEAM
100'-0"
END ANCHORAGE
181-9" OR 25'-0" 6 OR 7 SPACES @ 6-3" OR SN

|
0
L

GUARDRAIL TYPE 3

o) ©@ ® @0R (5) SEE GENERAL NOTE 3
i : g B B i

.
L RS = RAIL SPLICE

NESTED RAIL AT TWO OR THREE OMITTED POSTS

RS =RAIL SPLICE ‘J

oy 1" (TYP.)

g8 e 3

29" 28"
S HEX NUT 2"
AND WASHER 15
3 /O T
% DIA x 26" BOLT
3l/," DIA. — _/ IN 3" HOLE 1"

e N— 3 D1A.

le—— 6'WOOD POST

TIMBER
posTs  (® -0

" n
1oy 1" (TYP.) - 1" (TYP.)
<—8"——'——8"——| l— 3|/4II |——8"——| <—3|/4"
29" 28" 29" 28"
%" HEX NUT 2 % HEX T || 2"
AND WASHER 15" AND WASHER 15"
XY IR IR IR
" DIA. x 18" BOLT — %" DIA. x 10" BOLT
IN ¥," HOLE IN ¥" HOLE
6'POST
l«— 6'WDOD POST W6 x 9
43" 43"
TIMBER STEEL
PosTs D-@® M0 @-® posTs O-@ M0 -G
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A END ANCHORAGE CAN BE FLARED OR NONFLARED. e— OFFSET 3'MIN. — NOTES

APPROACH (SEE NOTE 3) 1. LOCATION AND LENGTH OF MEDIAN GUARDRAIL 3. GUARDRAIL ACROSS CULVERTS WITH A LENGTH OF 20 FT.
CULVERT N 2 MIN. W6 x 20 APPROACHES TO CULVERTS WITH FULL HEADWALL AND OR LESS SHALL BE AS FOLLOWS:
WINGWALL N 37'-6" (SEE NOTE 4, SHEET 1) 1 WINGWALLS SHALL BE AS SHOWN FOR BRIDGES ON A. FILL HEIGHT AT GUARDRAIL POST 48 IN.OR GREATER:
SHEET 16. THE GUARDRAIL TYPE 3 SHALL CONTINUE CONSTRUCTION AND PAYMENT WILL BE AS GUARDRAIL TYPE 3.
ACROSS THE CULVERT AS SHOWN ON THIS SHEET. B. FILL HEIGHT AT GUARDRAIL POST LESS THAN 48 IN. AND
. RIGHT SHOULDER BOX CULVERT TREATMENT IS SHOWN BLOCK FACE TO HEADWALL OFFSET OF 3 FT.OR GREATER:
ON THIS SHEET FOR CULVERTS 20 FT.OR LESS IN CONSTRUCTION AND PAYMENT AS GUARDRAIL TYPE 3.

6I_3II
3D _-I |‘_
VARIES, LENGTH

(SEE_SHEET 1, NOTE 4) (SEE SHEET 1, NOTE 4) 28 651 : C. FILL HEIGHT AT GUARDRAIL POST 48 IN. DR LESS AND
jf/ SHOULDER MAX. BLOCK FACE TD HEADWALL OFFSET LESS THAN 3 FT:
CONSTRUCTION ACCORDING TO HEADWALL MOUNT DETAILS
AND PAYMENT AS BRIDGE RAIL TYPE 3.

g 4. GUARDRAIL ACROSS CULVERTS WITH LENGTH GREATER THAN

1" Al 20 FT.SHALL BE AS FOLLOWS:
_n 8 DIA. N *
o \\ - _.I D A. FILL HEIGHT AT GUARDRAIL POSTS 48 IN.OR GREATER:

CONSTRUCTION AND PAYMENT WILL BE FOR STANDARD
GUARDRAIL TYPE 3.

B. FILL HEIGHT AT GUARDRAIL POSTS 48 IN.OR LESS:
CONSTRUCTION AND PAYMENT IN ACCORDANCE WITH
THE CONTRACT BRIDGE PLANS. WHEN BLOCK FACE
TO HEADWALL OFFSET IS 3 FT.DR GREATER:
CONSTRUCTIDN AND PAYMENT AS GUARDRAIL TYPE 3.

TRAVERSABLE T

I
= |
v
N

EDGE OF NORMAL
TRAFFIC PAVED SHOULDER

—_—— (6'OR LESS)
—_ — — = ONE-WAY —_

CULVERT APPROACH FILL ~ BASE -
HEADWALL HEE‘%T SUBBASE

A A
376" AN N l37-6" & =— < GASE PIATE B
WITH 6 BOLTS
T "TDI'TCD.'E‘TD.'D.D'T >
TRV I I
(SEE SHEET LNOTE 4) (SEE SHEET. L NOTE 4) |
SHOULDER ANCHORAGE D

L TRAFFIC TRANSITION POST  TNSIDE MOUNT ON CBC . SIX 11 DIA, o HIGH STRENGTH RODS THREADED FULL LENGTH AND

— TWO-WAY —— —_ 5.75" STEEL POST A BOLT HOLES 2 ' ' ALL GALVANIZED.RODS SHALL BE CAST-IN-PLACE FOR
"

TRAFFIC OR 8" WOOD POST 13 BASE PLATE B ANCHORAGE D A NEW STRUCTURE. FOR AN EXISTING STRUCTURE, THE

_ RODS SHALL BE INSTALLED IN 1-1/4 IN.DIA HOLES
GUARDRAIL FOR CULVERTS —%— 8//5" %" DIA. BOLT, (A-307), (FOR INSIDE MOUNT) (FOR INSIDE MOUNT) WITH NON-SHRINK GROUT OR EPOXY CONFORMING TO

POST SPACING FOR
* HEX NUT, HARDENED ASTM C 88l.
INSIDE HEADWALL MOUNT WASHER. "AND LOCK

© ’ 6. TYPE 3L POSTS SHALL BE STEEL OR WOOD TO MATCH
83 WX HOWST | 6-3" 1'MIN, f=— == WASHER AT EACH POST. POSTS USED ON THE APPROACH GUARDRAIL.
RETROREFLECTOR TAB \ 10" \ /{ 7. THE GUARDRAIL LENGTH DIMENSION "N" IS THE LENGTH AS
AT EACH POST. /2" ; 1" I DETERMINED BY THE LENGTH OF NEED COMPUTATION AND
BACKING TUBES A N O I L | I 6 ye IS SHOWN ON THE PLANS. THE MINIMUM IS 12 FT.§ IN.

— | W6x20 - 32"}y WHERE SITE CONDITIONS ALLOW. THE OVERALL REQUIRED
~" ; o Iy | LENGTH OF NEED CAN INCLUDE THE LENGTH OF TRANSITION,

2 ) 179" Yk 2 18" THE LENGTH OF RAIL (N), AND ANY REDIRECTIVE LENGTH
&R/t e B IS IN THE RAIL END TREATMENT.
Y -0 l 4./sz Yy x 1" 4" x 172" g AL BRIDGE RAIL TYPE 3 BACKING TUBES SHALL BE

1

-" VERTICAL SLOT | 5P VERTICAL FABRICATED FROM ASTM A 500 GRADE B. ALL POSTS,
[] []

S

5. ANCHORAGE D: SIX BOLTS FOR BASE PLATE "B" WITH
INSIDE MOUNT. THE BOLTS SHALL BE 7/8 IN.DIA X 10 IN.

—= 1'MIN. i 6'-3"

[ : € POST, BASE PL.
m | AND _ANCHOR

W\
. T Y _
.lhAb-.bAb' hb)(yéb L s b,, b.] ,q —L_
I ' 2
F-12-73 (FWR3) RECT. WASHER DN POST BOLTS ON CBC. ! J_
— | I/2||
|

777777777777 reo T T
I

7~ CONCRETE BOX CULVERT (CBC) LENGTH —— 7

MEASURED ALDNG ¢ OF ROADWAY 2-%g" x 1t

BETWEEN EXTREME ENDS OF OPENINGS H.S. BOLTS, HEX NUTS AND
FOR MULTIPLE OR SINGLE BOXES. SEE LOCK WASHERS (PROV. 2/2")
NOTES 3 AND 4.

RAIL PLACEMENT FOR INSIDE OR HEADWALL MOUNT

a3

" N 2" TREQUIRED AT ) SLats BASE PLATES, AND ANCHOR BOLTS SHALL BE FABRICATED

EA. POST FROM ASTM A 36 STEEL. THE ABOVE MATERIAL, W-BEAM,

% W6 x 20 1" DIA HOLES . o AND ALL ANCHOR BOLTS AND MISCELLANEOUS BOLTS, NUTS,

L W6 x 20 | (TYP) OPTIONAL V" DIA. HF—<— | AND WASHERS SHALL BE GALVANIZED AFTER FABRICATION IN

AND BASE PL BZAIV'XN?%SGF”R PL T4 ACCORDANCE WITH SECTION 509. CONCRETE, REINFORCING
STEEL, AND STRUCTURAL STEEL ELEMENTS SHALL BE IN

PLAN ELEVATION ACCORDANCE WITH SECTIONS 601, 602, AND 509,

RESPECTIVELY.
USE 3L TRANSITION AT BOTH APPROACH AND EXIT ENDS OF BRIDGE RAIL TYPE 3 (HEADWALL MOUNT) / HEADWALL MOUNT POST DETAIL 9. POST ANCHORS, ENCASED IN CONCRETE, SHALL BE ASTM

POST BOLT IN LAST ‘ 3 PLACES A 36 STEEL, AND NEED NOT BE GALVANIZED.

BRIDGE RAIL TYPE 3 POST—+] Vi 10. PRIOR TO FABRICATION OF BRIDGE RAIL, THREE SETS OF

TRANSITION RAIL HEIGHT TO MATCH BRIDGE RAIL - WORKING DRAWINGS WHICH COMPLY WITH THE REQUIREMENTS
SIX SPACES AT 3-1/;" =18'-9" . | HEADWALL MOUNT ON CBC BAR 20 x %" x O OF SECTION 105 SHALL BE SUBMITTED TO THE ENGINEER
(WITH RECT. WASHER UNDER BOLT HEADS) = RESUME 6'-3" ——= HEADWALL REINFORCEMENT SHALL BE ACCORDING \ y FOR INFORMATION ONLY.

SPACING TO STANDARD PLANS M-601-1, 2, AND 3 156" DIA. HOLES 1
TWO NESTED W-BEAMS, 12 GA | iy FLUSH ON 73 i 11. IF HEADWALL MOUNT GUARDRAIL IS USED, SEE STANDARD

) . * FOR CONCRETE BOX CULVERTS. ROADWAY SID PLAN M-601, AND NOTES BELOW:
5 IN. (¢ OF POST TO END OF TUBE) END OF GUARDRAIL PAY LENGTH

BACKING TUBES
§ j[;' : 5 MIN, N A. AL ITEMS ABOVE TOP OF CBC HEADWALL WILL BE MEASURED
A = /A A / WD PLATE

%u'/ AND PAID FOR AS LINEAR FEET OF BRIDGE RAIL TYPE 3.
= o ;

= « = L BAR V2" x 1 —mit- |- B. HEADWALL MOUNTING OF RAIL WILL NOT BE MEASURED AND
TS 6x2%.250 DRAIN PAID FOR SEPARATELY BUT SHALL BE INCLUDED IN THE WORK.

A yAIn T (&
BT OWALL OR CURB 28" HOLE J 4..ﬁ * FOR STANDARD 12 IN. HEADWALL WITH NO PAVEMENT, THE
V \

*

BITUMINOUS
PAVEMENT

le—————

TYP.

A

' , BACKING TUBES END DETAIL POST HEIGHT SHALL BE 1 FT.- 6 IN. ADJUST POST HEIGHT
BRIDGE RAIL/ CBC | ¥y" DIA. X 2//," SLOTTED HOLE (IN TUBES, AT MID DEPTH) EACH POST. FOR PAVEMENT THICKNESS.
| TRANSITION TYPE 3L PAY LIMIT END GUARDRAIL TYPE 3 (FOR HEADWALL MOUNT)
[

7
PAY LENGTH TUBES SHALL BE CONTINUOUS. NEITHER .ANCHDR DETAIL @ ONE ANCHOR ASSEMBLY SHALL BE PLACED FOR EACH RAIL
TRANSITION TYPE 3L AND GUARDRAIL TYPE 3 APPROACH BOLTED NOR WELDED SPLICES WILL BE ALLOWED. (FOR HEADWALL MOUNT) POST.
TN TS T ST I Colorado Department of Transportation | GUUARDRAIL TYPE 3 | STANDARD PLAN NO.
Last Modification Date: 10/27/14 Initials: LTA R-X
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2yt 8" C = 8 #5 BARS -
& o | (SEE ] D
|| et I I
: g i
‘ B" | | | |
4 (#5) LONGITUDINAL — i e Rl e Rl ol )
BARS (TYP.) 6" 4 #5 LONGITUDINAL BAR CONTINUOUS 4 (#5) BARS SR
(SEE NOTE 8) \§ — o4 Z FOR WHOLE BARRIER BAR A) o | \
Bl Jua (SEE NOTE 7) AT 6 SsPACING || [ 1
10" R - S 9.5
(TYP.) 3 S
' - I U JUp gy |
(SEE 7" — == === === = = = = = - = =1 —
NOTE 1) — - 777777 T SRR t 1
7 ; 7077 C < o S R
PAVEMEN " ;}I_NI._ 23--_3.|'_ 3 BAR A
SURFACE DRAINAGE SLOT DIMENSIONS AND LOCATIONS SHALL
SECTION C-C BE PROVIDED BY A HYDRAULIC ENGINEER AND SHOWN T—FUDTING D= .
STYLE CA ON_ THE PLANS WHEN THE FLOW MUST BE CARRIED 5 SHALL BE 38 IN.
ACROSS A BARRIER SECTION (e.g. DROP INLET OR IN ANCHORAGE THAT
CONCRETE BARRIER (TYP.) CULVERT OVERTOPPING AREAS). 10 TRANSITIONS FROM TYPE 7
8" T0 TYPE 3G-THRIE BEAM
— ANCHORAGE (SEE SHEET 2)
—L" BARRIER ELEVATION VIEW INCLUDING REINFORCED ANCHORAGE AT END .
— 5 (FOR ANCHORAGE THAT TRANSITIONS TO BRIDGE RAIL OR THRIE BEAM, SEE SHEET 2) 1/2" MIN. 1
[e]
13" REFER TD THE PLANS FOR THE 2
° 5|6k \/w  REINFORCING, WIRING, AND LIGHT
= ‘ 2/ POLE FOUNDATION INSTALLATION , 4
> 29" 301 i | DETAILS. THE TRANSITION TO THIS T *
CONSTRUCTION min. p —(SEE 5 IN.WIDER SECTION SHALL BE Ve" 0 V4"
JOINT > ¢
NOTE 1) ACCOMPLISHED IN ONE 10 FT.
- LONG SEGMENT OF BARRIER AT
24 A ¢ THE BEGINNING AND THE END SECTION A-A 3
o | A, \ OF THE RUN OF LIGHT POLES.
7, M- 7, 34 ‘ ll n
77 o P77 g & ¢
9'/2" 9'/2" | D 10" R (TYP.)
B 230 B - > 5
AR (SEE L T % 6
(@ NOTE 1) g :
- y 3 Al ” TRANSVERSE CONTRACTION JOINTS
. , T._14--_.| | FORMED OR SAWED TRANSVERSE CONTRACTION JOINTS ARE REQUIRED AT 20 FT.
A SEE STYLE CA DETAIL 1" MIN. o INTERVALS OR THE INTERVALS SHALL MATCH THE CONCRETE PAVEMENT JOINTS
FOR TYPICAL DIMENSIONS ! FOR INSTALLATIONS ON TOP OF THE CONCRETE ROADWAY PAVEMENT.
2II X 4II ! STYLE CL 8II 7
SECTION B-B BARRIER FOR MOUNTED LIGHT POLES &S[]ETIEE 0 - VIARIES;
CONSTRUCTION JOINT M| | PR :
g 2" PREFORMED JOINT —=| 4 (#5) LoNGIT~] | \ 6"
CONSTRUCTION #8 WATERIAL ’ B \T'
o "
' 6" JOINT DEFORMED 20 DIA. ) (SEENOTE ®) [ 4] \ 6 9
o DOWELS RECESS A o R T
. . , = ANCHOR '
o 24" " ;ob A I_— b O'/ . [ o A ! 10
A A 10§ < - P . 340 CONSTRUCTION
340 — R d " JOINT n
# 8 1 2! ll ll 2I 2I I ‘ \
DEFORMED , - 6y CONCRETE o e
DOWELS e 0 WAL . SR B e 12
'[;,. ” N DOWEL PLACEMENT LAYOUT L e 10" R
b= 2 }’" | FOR STYLE CC BARRIER ' r 77 al L BREAPOINT
+ ‘ IHﬁ" ” & } (PLAN VIEW) * Y IN.DIA x LFT. I——15'/2"——| 1" min. piRIES ) A A
> . s LONG GALVANIZED ANCHOR | = 1. 5 SLOPE VARIES 13
T e ol oy STUECGD *
2 2 »" PREFORMED JOINT —
SURFACE 23 AT 2 FT. - 6 IN. CENTERS.  BARRIER AGAINST WALL R Aot | T
STYLE CC A IN FUTURE DVERLAYS, AN OVERALL MINIMUM USE ONLY WHEN CALLED TO CONCRETE PAVEMEMT ¢ 14.
e — HEIGHT OF 31 IN. IS REQUIRED. FOR ON PLANS. STYLE CE L' MIN.

BARRIER DOWELLED TO
CONCRETE SURFACE

BARRIER FOR OFFSET ROADWAYS

4 #5 LONGITUDINAL
CONTINUOUS REINFORCEMENT
FOR ENTIRE LENGTH

OF BARRIER

(SEE NOTE 8)

¥R

BAR A

40" u AT 6" SPACING

8 #5 LONGITUDINAL
BARS

)

*SECTION D-D
ANCHORAGE

GENERAL NOTES

. ALL EDGES SHALL BE ROUNDED WITH A 1 IN. RADIUS

EXCEPT AS SHOWN.

. THE BARRIER SHALL BE ANCHORED AT THE ENDS AND AT

INTERRUPTIONS WITH THE 10 FT.REINFORCED ANCHORAGE. THE
FOOTING AND END BARRIER MAY BE MONDLITHIC OR THE BARRIER
MAY BE CONNECTED TO THE 10 IN. DEEP FOOTING USING

TEN #8 REBAR DOWELS (10 IN.LONG) SET TWO IN LINE

AT 24 IN. SPACING.

. BARRIER MAY BE CAST-IN-PLACE, SLIP FORMED, OR PRECAST

(SEE STANDARD PLAN M-606-14).

. BARRIER FOUNDATION SHALL BE PAVEMENT, OR COMPACTED

AGGREGATE BASE, OR EMBANKMENT MATERIAL.

. ND FOOTING IS REQUIRED (TYP.) EXCEPT FOR 10 FT. ANCHORAGE.
. 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 BEFDRE FRESH CONCRETE
IS POURED.

. REINFORCING STEEL IN ANCHORAGE SHALL BE GRADE 60 EPOXY

COATED DEFORMED BARS.

. CONTINUOUS LONGITUDINAL REINFORCEMENT SHALL BE EITHER

GRADE 60 EPOXY COATED DEFORMED BARS OR WIRE STRAND
WITH MINIMUM ULTIMATE TENSILE STRENGTH DF 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 10 FT.LONG
SEGMENT OF BARRIER.

. CONCRETE SHALL BE CLASS D.
. ADDITIONAL MATERIAL FOR BARRIER EMBEDMENT GREATER

THAN 1 IN. 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 IN. 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,
CONTINUOUS LONGITUDINAL REINFORCEMENT, SHALL BE INCLUDED
IN THE COST OF GUARDRAIL.

RETROREFLECTORIZATION IS REQUIRED ON ALL BARRIER TYPES. SEE
BARRIER RETROREFLECTOR NOTES ON STANDARD PLAN S-612-1.
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#5 BAR 2'LONG (TYP.)

|
f } CONCRETE BARRIER [

J GUARDRAIL TYPE 7

ELEVATION

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

1

J o WITH THE BARRIER. SEE SHEETS 1 AND
18 bl BARRIER DIMENSIONS.
GLARE 6"
SCREEN - #5 REINFORCEMENT CONTINUOUS BARS
__—[6 #5 x 24" TIE BARS SPACED AT 4 CENTERS
6" OPTIONAL CONSTRUCTION JOINT
340

NOTE: VERTICAL TIE BARS ARE NOT REQUIRED
WHEN THE GLARE SCREEN IS POURED MONOLITHICALLY

2 FOR

#5 REINFORCEMENT CONTINUOUS BARS

0 =
R
%

A HOLES MAY BE FORMED OR DRILLED STRAIGHT
THROUGH THE BACK OF BARRIER. THE BARRIER
SHALL BE PROTECTED TO ELIMINATE SPALLING

P/2

WHEN DRILLED.

GUARDRAIL TYPE 7

CONCRETE GLARE SCREEN

I

ND GLARE SCREEN ON TYPE 7

GLARE SCREEN
AT MEDIAN OBSTRUCTIONS

; I
N L\JW
GLARE SCREEN

ON TYPE 7

GLARE SCREEN

THIS SECTION PROVIDES A TRANSITION FOR THE
THE ROADWAY GUARDRAIL TYPE 7. MEASURED AND

SHAPE OF THE BRIDGE RAIL TYPE 7 TO
PAID FOR AS GUARDRAIL TYPE 7.

(SEE ANCHORAGE DETAIL ON SHEET 1 FOR REINFORCEMENT INFORMATION)

- X . 5|l
- - — s 2I/2u
COWNECTS TO K[ = - . e e e Te Tl 7T CONNECTS TO
BRIDGE RAIL 102" [ s o s A s e e STANDARD ROADWAY
PET o . - : . - . . . EE GUARDRALL TYPE 7
2 - - - . - ° : - >
4 #5 LONGITUDINAL CONTINUOUS I e i
REINFORCEMENT FOR ENTIRE LENGTH - : ~ : : : : -
OF BARRIER (SEE SHEET 1, NOTE 7) BLAN TRAFFIC
2I|/2'10I/ \ BAR A - F 2I/2u 2|/2..
| 1072 AT 6" SPACING 5
—={5" 1" EXPANDED G
(SEE SHEET 1 POLYSTYRENE ~ S
- \gu = _
34"; fé \\\\\\\\ 341
N T
. S ' \ 3"
"
;{:TAAZ 11/4" DIA. x 2' STANDARD GALV. PIPE L Y
IL ,,,,,,, SOCKET FOR #8 x 4'DOWEL ] L ]
10' I-— 23" ——I
— -
ELEVATION G SECTION G-G

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

USE STD. WASHER UNDER
NUTS AND BOLT HEADS.

BACK AND FRONT
SIDES ARE SYMMETRICAL

10 SIN

LENGTH OF BARRIER 1

T

(SEE SHEET 1,NOTE 8)

BAR A
AT 6" SPACING

(JOINTS TO MATCH JOINT TYPE AND 7'MIN., ,, 2"-6" BACK SIDE STANDARD H TYPE 7 PA I
~ 14 FIVE 7" DIA.HIGH ST.BOLTS

* SPACING IN CONCRETE BARRIER) % % FROM BARRIER SHAPE LENGTH ::‘ WITH {}8" x 3" x 2//4" MIN. WASHERS

S T #5 BARS EQUALLY L2 | 2 JOINT - 'T”RE IAL Beay 15 ), UNDER NUTS U
TP TYP,| SPACED DN 4'CTRS. | TYP. TYP,l | g /¢| (22I/S|;UTS§/ ) ANS]TIUN, TYpe /:‘ZRT OF 13,
J\j I _‘ 77777 s -~ j o _ _ 7L7§ _ ,J £3u 18" CONCRETE 2 X 74 |C UR JH 4 #5 LONGITUDINAL CONTINUOUS i 8
F} il et et ittt s Rt - - Ny GLARE SCREEN | REINFORCEMENT FOR ENTIRE —
<
[

ﬁ U
B a e
. TRITI

8 #5 LONGITUDINAL 33"
BARS
\_'_l ' I
Lle [ T |
S S
| SECTION H-H 2 a
| SECTION I-I

GLE TYPE 3G TRANSITION AND ANCHORAGE

(SEE ANCHORAGE DETAIL ON SHEET 1 FOR REINFORCEMENT INFORMATION)

TYPE 7
PAY
LENGTH W 24" WOOD POSTS OR
21l/," STEEL POSTS gﬂﬁ%ﬁggggwmm
WITH WOOD BLOCKS
J - VETA gy ) I__ . __I " REINFORCEMENT FOR
TRANS S_PART TR, ENTIRE LENGTH
TTION, e o Atre L OF BARRIER
! 163, SH (SEE SHEET 1, NOTE 7)
L 6% NESTED
THRIE 201 20"
" -
l L 32 oy °| BAR A AT
L \e1-6" SPACING
1\ ~fs #5 BARS

o 5h | LONGITUDINAL
| | . .
I (eF .46

SINGLE THRIE BEAM NS

(OR USE DOUBLE THRIE BEAM b Leb

IF THE DIRECTION OF TRAFFIC S _

IS OPPOSITE OF THAT SHOWN SECTION J-J

ON THIS SIDE)

TYPE 7 TO DOUBLE TYPE 3G TRANSITION AND ANCHORAGE
(SEE ANCHORAGE DETAIL ON SHEET 1 FOR REINFORCEMENT INFORMATION)

23"
%
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CAP WITH 3" CONCRETE OR 3"
Eg BITUMINOUS SLOPE AND DITCH
5" PAVING

2" DIA.
WEEP HOLE

CLASS 2

WIDTH OF COLUMN OR PIER

TREATMENT BETWEEN COLUMNS
OR_OBSTRUCTIONS

GUARDRAIL CENTERLINE FOR
PAY LENGTH MEASUREMENT

341

>

2 0

L

\\
NN

OBSTRUCTION WIDER THAN 3 FT.

*

/" PREFORMED JOINT MATERIAL

A PIER COLUMN, SIGN SUPPORT FOOTING,
CONCRETE WALL, OR SIMILAR
OBSTRUCTIONS.

s
/\3+]]u

BACKFILL, CLASS 2. THE CDNTRACTOR, AT HIS EXPENSE,
HAS THE OPTION OF USING CONCRETE OR OTHER MATERIAL
ACCEPTABLE TO THE ENGINEER IN LIEU OF BACKFILL,

NOTES

1. THE MEDIAN IN THESE APPLICATIONS SHALL BE PAVED ON A SLOPE CONTINUED
FROM THE ADJACENT PAVED SHOULDER OR A 10:1 OR FLATTER SLOPE.

2. 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.

3. GUARDRAIL BETWEEN COLUMNS OR OBSTRUCTIONS MAY BE STYLES CD OR CA
AS SHOWN ON THE PLANS.

- 20' —]

TRAFFIC

— 20" ~—|

DESIGN | SHY LINE | FLARE RATE FOR | FLARE RATE FOR
SPEED | OFFSET | BARRIER INSIDE [BARRIER DUTSIDE
(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 7 24:1 16:1
50 6.5 21:1 14:1
45 6 18:1 12:1
}gQ\g 40 5 16:1 10:1
<R P 30 4 13:1 8:1
/ R - _*THE SHY LINE OFFSET IS MEASURED FROM
5 <2 4{/ P THE EDGE OF THE TRAVELED WAY.
T M e T/BLE OF FLARE RATES FOR
PERMANENT CONCRETE BARRIER
154 '
9 SHOULDER
CONTINUOUS
23

/ MEDIAN BARRIER

S
S e s

-—— = -—

SEF F
LARe R’ATES TAB[
£

SEE TRANSITION
DETAIL ON SHEET 4

CONTINUOUS
MEDIAN BARRIER

EDGE OF TRAVELED WAY (TYP)—
BRIDGE APPROACH

SPAN OBSTRUCTION TO NEAREST 10'
/WHEN PRECAST BARRIER IS USED.

SHOULDER
8 TRAFICT
GUARDRAIL CENTERLINE FOR
PAY LENGTH MEASUREMENT 341 TRAFFIC
2 ~
.
. / /\\\\ SHOULDER
. / 15, A
CONTINUDUS

ONE 2" DIA. WEEP HOLE

MEDIAN BARRIER

SEE FLARF RATES TABLE

REQUIRED BETWEEN COLUMNS

GUARDRAIL CENTERLINE FOR
PAY LENGTH MEASUREMENT

CONTINUDUS j

60" SHOULDER

TRAFFIC

o ?IN MEDIAN BARRIER
EDGE OF TRAVELED WAY (TYP.) TRETIC

STYLE CA AT OBSTRUCTION
(DBSTRUCTION NOT SUITABLE FOR TYPE CD)

rEDGE OF TRAVELED WAY (TYP.)

SHOULDER

v

IMPACT ATTENUATOR OR
OTHER ACCEPTABLE SAFETY
(L { END TREATMENT

) $ $ $
CONTINUOUS _/

W
$ OBSTRUCTION 3 FT. WIDE OR LESS MEDIAN BARRIER
20 SHOULDER
TRAFFIC
HAZARDS IN NARROW MEDIANS MEDIAN BARRIER END TREATMENT
OI
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V" PREFORMED ————
JOINT (TYP.) i

(SEE NOTE 1) —=

¢ IS VERTICAL
(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 ROAD

SURFACE
o
BASE COWRSE 727727070,

S SUBBASE -

RIGHT

SUBGRADE *R%%¥
EDGE OF 6'OR LESS

SHOULDER

(SEE NOTE 4)

0'70 2-7"
(SEE NOTE 3) —

(SEE NOTE )

¢ IS VERTICAL
—~— .

- D -
8— DBSTRUCTION

'\'N'lv —
EDGE OF 8'OR 10'
RIGHT SHOULDER

SELECTION

TYPE 7 ON LEFT AND RIGHT SHOULDERS AT OBSTRUCTIONS

™ OBSTRUCTION VARIES ™
TWPES . 189" (SEE NOTE 4) 189"
I—A/l
Al TYPE 30 \ TYPE 36

376" ——| .

NOTES

TWO FT.IS DESIRABLE FOR THIS DIMENSION WITH A 4 FT.LEFT SHOULDER.
THE MINIMUM IS O FT., WHICH IS ACCEPTABLE FOR 6 FT.OR WIDER
SHOULDERS.

RATE OF SLOPE DEPENDS ON GUARDRAIL LOCATION:

A. FOR GUARDRAIL FACE 2 FT.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 FT.FROM THE NORMAL EDGE
OF THE PAVED SHOULDER, THE SLOPE SHALL BE 10:1 OR FLATTER.

IF THE DISTANCE FROM THE EDGE OF SHOULDER TO THE OBSTRUCTION
EXCEEDS 4 FT.-7 IN., TYPE 3-W BEAM GUARDRAIL MAY BE SPECIFIED
ON THE PLANS INSTEAD OF TYPE 7 (SEE PLANS, AND DETAIL BELOW).

STYLE CA BARRIERS ARE SHOWN. STYLE CD MAY BE USED AS APPROPRIATE.
SEE SHEET 2 FOR TYPE 7 TO SINGLE TYPE 3G TRANSITIDN.

THE AREA BETWEEN SHOULDER AND THE TYPE 7 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 DF NEED COMPUTATION AND AS SHOWN ON THE PLANS.
MINIMUM SHALL BE 12 FT.-6 IN. WHERE SITE CONDITIONS ALLOW.

¥ (SEE_NOTE 2) t ——— 070 2-7"
5 (SEE NOTE 5) N 2 (SEE NOTE 3)
1 LR I OBSTRUCTION
/ TYPE 7 (SEE NOTE 4)
01D 247 (SEE NOTE 3 ~a——— TRAFFIC EDGE OF 8 FT.OR 10 FT. SHOULDER CONCRETE BARRIER \' /
TRAFFIC =— EDGE OF 6 FT.OR LESS SHOULDER ) Ty 1
( (
2-LANE 2-WAY ROADS T ' M3IN o
_7n ! - -
O) OBSTRUCTION VARIES <7 0'10 i
- _7n
A END ANCHORAGE MAY BE FLARED OR NONFLARED. l SHDULDER\ 2 l7 =7
— 5o TYPE 3 s (SEE NOTE 4) I
SEE M-606-1
EDGE OF 6' OR WIDER SHOULDER A / D 0'70 LIMIT OF GUARDRAIL INSTALLATION IN RESTRICTED SHEET 1, NOTE 3
N 2'-7" (SEE NOTE 3) CLEARANCE SITUATIONS. SEE THE DETAIL TYPE 7
EDGE OF 4' SHOULDER SEE NOTE 2) i ON LEFT AND RIGHT SHOULDERS AT DBSTRUCTIONS,
| (SEE NOTE 5) 27(SEE NOTE 1) AND NOTE 3.
SHAULDER !
TRAFFIC =i
EDGE OF 6' OR LESS SHOULDER TRAFFIC =
EDGE OF 8' DR 10' SHOULDER i
1
l (SEE NOTE 2) N (SEE NOTE 5) %
i J Son
4 TYPE 3 18-9" 2-7" (SEE NOTE 3)
37 e (SEE NOTE 4)
™ OBSTRUCTION VARIES
DIRECTIONAL ROADWAYS AND RAMPS
HAZARDS ON ROADSIDES
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5_}/4u "

574
6l/a", 6Y/4"
! Vo' R (TYP)

30 OR ¥," CHAMFER
L]

\

\
36 | (8) #5 CONTINUQUS

\

|

\

EVENLY SPACED
L]
L] L]
5II
FINISHED _| CONCRETE OR
GRADE HMA PAVEMENT

(SEE NOTE 6)

24"
CONCRETE BARRIER STYLE CA

|
e« |, o
|
S
36 | OPTIONAL CONSTRUCTION
! JOINT (SHALL NOT BE
OFFSET f | LEVEL WITH TANGENT
ROADBED L ‘ FLOWLINES FOR
SURFACE 16 \ CAST-IN-PLACE BARRIERS)
l = =re—— ; VARIES
WPER 8 N
ROADBED 1
STRUCTURAL N #4 BAR (TYP)
SECTION
gn #4 QBAR o12™
VARIES | 4
lll - 36"
8II
OFFSET 3" 12" VARIES CONCRETE OR
ROADBED HMA PAVEMENT
SURFACE (SEE NOTE 6)

NO SLOPE

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.

*

(TYP.)

CONCRETE

l_ SURFACE

(T?E.)}'*
CONCRETE BARRIER STYLE CC

DETAILS SIMILAR TO STYLE CA EXCEPT AS NOTED.
BARRIER DOWELLED TO CONCRETE SURFACES.

#5 DOWEL @ 24"

5_}/4u
/2" PREFORMED 12"
JOINT MATERIAL —+] }-——\-J'—‘ |
'.A.. .D '._‘ 2II 3"
B
P
EXISTING
. @ "
3o | WAL OR oo
ABUTMENT . (4) #5 CONTINUQUS
b EVENLY SPACED

5II

CONCRETE OR
HMA PAVEMENT
(SEE NOTE 6)

CONCRETE BARRIER STYLE CD
BARRIER AGAINST WALLS.

CONSTRUCTION #5 DOWEL @ 24"
JOINT (TYP.)
" —l | 12_I/2u
i i _ !
1 1 1 etk e 6"
1 [} 1 P —
| == e — == S
i i i baf | |oe
T T T Je | Je-
] ] 1 o '._ i > °
g o 2 o] 2 Py CONSTRUCTION T | e 30" MIN.
iU e .
FOR STYLE CC BARRIER. SRS N
PLAN VIEW SIS R
DOWEL PLACEMENT LAYOUT , 4 ,
lOII IOII
A 240 A

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 SHALL BE 3 INCHES
ABOVE THE BOTTOM OF THE BARRIER. EACH VERTICAL
INCREMENT OF 8 INCHES MEASURED FROM THE LOWEST
LAYEI; OF REINFORCEMENT SHALL INCLUDE AN ADDITIONAL
WO #4.

FOR BARRIER TRANSISTIONING IN HEIGHT MAINTAIN
THE BOTTOM REINFORCEMENT LAYER COVER AND
DISCONTINUE/ADD INCREMENTAL REINFORCING PARALLEL
TD THE BARRIER AS HEIGHT REQUIRES.

REINFORCING STIRRUP NOT REQUIRED FOR ROADBED OFFSETS
LESS THAN 1 FOOT.

I—E 40y o
SECTION A-A

CONSTRUCTION JOINT

DETAILS SIMILAR TO STYLE CA EXCEPT AS NOTED.
SEE NOTE 15.

10.

1.

12.
13.

14,

15.

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/, 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.

CONSTRUCTIDN JDINTS 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 THDROUGHLY
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 DTHERWISE 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 DF BARRIER.

CONCRETE SHALL BE CLASS D.

ADDITIONAL MATERIAL FOR BARRIER EMBEDMENT GREATER THAN 1INCH 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.

CONSTRUCTIDN JDINTS SHALL BE USED ON ALL BARRIER TYPES AT THE END
OF THE DAY'S POUR OR AFTER ANY INTERRUPTION LONGER THAN 30 MINUTES.
ALL CONSTRUCTION JOINTS SHALL BE THORDUGHLY CLEANED BEFORE FRESH
CONCRETE IS POURED.

ALL INCIDENTAL WORK AND MATERIAL SUCH AS DOWELS, GROUT, ANCHORS, BOLTS,
PINS, JOINT MATERIAL, EXCAVATION FOR BASES, CONTINUOUS LONGITUDINAL
REINFORCEMENT, SHALL BE INCLUDED IN THE COST OF GUARDRAIL.

RETROREFLECTORIZATION IS REQUIRED ON ALL BARRIER TYPES. SEE BARRIER
RETROREFLECTOR NOTES ON STANDARD PLAN S-612-1.

2829 West Howard

CDOT HQ, 3rd Floor
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(8) #5 CONTINUOUS

NOTES

. SEE SHEET 3 FOR END ANCHORAGE REQUIREMENTS. AT A MINIMUM,

THE BARRIER SHALL BE ANCHORED AT THE ENDS AND AT
INTERRUPTIONS WITH THE A 10 FOOT ANCHORAGE. THE ANCHORAGE.
SHALL BE MONOLITHIC OR DOWELED WITH 2-#8 X 8" @ 2'-0 BARS.

. SEE SHEET 1 FDR CONCRETE BARRIER STYLE CA AND STYLE CC.

|
R 1 3. TRANSITION TO EXISTING CONCRETE BARRIER INSTALLATIONS OF
©) # Do PO B \ #40 DISSIMILAR SHAPE SHALL BE ACCOMPLISHED IN ONE 15 FOOT
brrrn ! LONG SEGMENT OF BARRIER.
| i e e e e e R ‘
o e 36" ‘ 4. SEE SHEET 6 FOR CONCRETE BARRIER STYLE CA TRANSITIONS
A S | AT BRIDGE COLUMNS AND SIGN PEDESTALS IN MEDIANS.
X FINISHED
| R B B
“Nggjgg—l L | G’TDE 5. FOR STYLE CA CONNECTIONS TO STRUCTURES, SEE THE BRIDGE PLANS.
T T R R |
U r T T T 7‘ 7‘ 777777 1" ‘\‘/. (4) #5
IOALLLLLJJ,,T,,,/‘ L l(i ‘ FOR 5'-0"
l_.. t o j 24"
A ANCHORAGE ’(:“D)R#SI_EETE 2
o SECTION A-A
END ANCHORAGE
CONCRETE BARRIER CONCRETE BARRIER
STNE CA_I 15'-0" CONCRETE BARRIER TRANSITION I/ TYPE 7 OR OTHER
} / | f
240 z? ,,,,, S e - 240
| — |
EDGE OF BARRIER BASE —t/ L CONCRETE
PLAN BARRIER G
| CONSTRUCTION
CONCRETE BARRIER JOINT
STYLE CA
L 15'-0" CONCRETE BARRIER TRANSITION __ CONCRETE BARRIER
TYPE 7 OR OTHER
'Y 34[" ~— a2z
L FINISHED GRADE
ELEVATION
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(8) #5 CONTINUDUS .
EVENLY sPaceD @ AL |_"A B
|
|

< 150 I

12/
[ —ITIH SHOULDER B
HIHI- —I I H c
HIHI- —1 I H .o 2

7
ARINENE. L /2 0,?
1o |£T]J L e A — i '477“5?

] b 1
FoRT g SEE NOTE 4 EXISTING 1-0' MIN.
—B GROUND 1'-0" MIN.

SECTION A-A A EROSION CONTROL

SEE NOTE 2 WIDEN AREA OR OTHER
CONCRETE BARRIER END ANCHORAGE UNDER 150 FEET SECTION B-B

(6) #400 6" A —C —D
I [

150' 70 500" |
ki I
HiH - =i+
HIH - ol
s = e
@ #5 SEE
FoR oo NOTE 5

CONCRETE BARRIER END ANCHORAGE BETWEEN 150 FEET AND 500 FEET

L EXISTING

GROUND

(6) #40@ 6" |_"A —-C —-D
I 500' >
L= HiHI— HiHI— HIpI—
HiHI— HiHI— HiHI— Hl

H1—
N
EXISTING

HIH - HIHI= HIHI= H
i i i !
e e e EEE
W #s 10
FOR 50" SEE NOTE 6 (TYp) —C D — croup
A

CONCRETE BARRIER END ANCHORAGE OVER 500 FEET

NOTES

1. SEE PLANS FOR CONCRETE BARRIER LENGTHS LESS THAN 150 FEET AND/OR HINGE WIDTHS
EQUAL TD OR LESS THAN 1FOOT BEHIND THE CONCRETE BARRIER.

2. SEE SHEET 2 FOR REINFDRCING BAR DETAILS.
3. NEW CONCRETE BARRIERS UNDER 150 FEET SHALL BE DOWELED INTO EXISTING

CONCRETE BRIDGE BARRIERS OR WINGWALLS TO MINIMIZE ROTATIONS TO ANY OF THEM.
SEE SHEET 1 FOR DOWEL PLACEMENT LAYOUT.

>

FOR END ANCHORAGES UNDER 150 FEET, CONSTRUCT THE ANCHORAGE FOR THE ENTIRE
LENGTH OF THE CONCRETE BARRIER.

5. FOR CONCRETE BARRIER RUNS GREATER THAN 150 FEET BUT LESS THAN 500 FEET,
THE RUN SHALL BE ANCHORED AT THE ENDS AND AT GAPS, SUCH AS AN EMERGENCY ACCESS.

6. FOR END ANCHORAGES OVER 500 FEET, CONSTRUCT ANCHORAGES EVERY 250 FEET.
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.

i 9%
— 14
;
1-0" MIN.

1'-0" MIN.
EROSION CONTROL
WIDEN AREA OR OTHER

SECTION C-C

SHOULDER

1-0" MIN.

1'-0" MIN.
EROSION CONTROL
WIDEN AREA OR OTHER

SECTION D-D
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gll I GII I 9"
Z{II ‘ ‘
L]
L] L]
2II
MIN.
L] L]
56"
L]
L] L]
L] L]
o
FINISHED _| |
GRADE "

Vo' R (TYP)
OR 4" CHAVFER

(11) #5 CONTINUOUS,
EVENLY SPACED

RDADBED SURFACES
MAX. OFFSET 1l/"
(SEE NOTE 2)

CONCRETE OR
HMA PAVEMENT
(SEE NOTE 3)

CONCRETE BARRIER STYLE CG (56")

MONOLITHIC CONCRETE GLARE SCREEN/BARRIER

(TYP.)

PAVEMENT

l_ SURFACE

_5"—4‘ _J 6"
e

CONCRETE BARRIER STYLE CGC

DETAILS SIMILAR TO STYLE CG EXCEPT AS NOTED.
BARRIER DOWELLED TO CDNCRETE SURFACES.

#5 DOWEL @ 24"

NOTES

1. SEE SHEET 5 FOR DETAILS OF CONCRETE BARRIER STYLE CEG/CG END ANCHORS
CONNECTIONS TO STRUCTURES AND TRANSITIONS TO GUARDRAIL TYPE 7.

2. WHERE ROADBED OFFSET IS GREATER THAN 1%z INCH, SEE CONCRETE BARRIER TYPE CGE.

3. BARRIER FOUNDATION SHALL BE PAVEMENT, OR COMPACTED AGGREGATE BASE,
OR COMPACTED EMBANKMENT MATERIAL.

4. RETROREFLECTORIZATION IS REQUIRED ON ALL BARRIER TYPES. SEE THE BARRIER
RETROREFLECTOR NOTES ON STANDARD PLAN S-612-1.

VARIES
56"
OFFSET OPTIONAL CONSTRUCTION
ROADBED JOINT (NOT TO BE LEVEL
SURFACE WITH TANGENT FLOWLINES
FOR CAST-IN-PLACE
l BARRIERS)
UPPER
E?QBE’%%RAL #4 R (v ¥
SECTION
b m
#4( \BAR @ 12"
VARIES
-3 |
8II
T CONCRETE OR
RDDF:DSSJD 3 HMA PAVEMENT
SURFACE (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.

* 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 SHALL BE 3 INCHES
ABOVE THE BOTTOM OF THE BARRIER. EACH VERTICAL
INCREMENT OF 8 INCHES MEASURED FROM THE LOWEST
LAYEI} OF REINFORCEMENT SHALL INCLUDE AN ADDITIONAL
TWO #4.

B REINFORCING STIRRUP NOT REQUIRED FOR ROADBED OFFSETS
LESS THAN 1 F0OT.
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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' @ 2'-0 BARS.

2. SEE SHEET 4 FOR CONCRETE BARRIER STYLE CG AND STYLE CGC.
3. SEE SHEET 9 FOR TRANSITION TO THRIE BEAMS.

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 CDNNECTIONS TO STRUCTURES, SEE THE BRIDGE PLANS.
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LIMITS OF PAYMENT FOR CONCRETE BARRIER STYLE CD (SPECIAL)

4" EXPANDED
POLYSTYRENE BETWEEN

COLUMN AND CONCRETE
BARRIER (TYP.) )

E—

il

CONSTRUCTION JOINT —

CONSTRUCTIDN
JOINT

NOTES

1. THE CONTRACTOR'S DPTIONS FOR FILL BETWEEN CONCRETE BARRIER WALLS:

A. PLACE 4 INCHES OF POLYSTYRENE AT BASE BETWEEN CONCRETE BARRIER WALLS.

B. PLACE 1 FOOT OF GRANULAR MATERIAL AT BASE BETWEEN WALLS.
C. PLACE GRANULAR MATERIAL FROM BASE TO BOTTOM OF 4 INCH CAP.

D. MONOLITHIC CONCRETE WITH FOAM BLOCKOUTS IS NOT PERMITTED.

N
/ T i L RéC 2. REINFORCING STEEL SHALL EXTEND CONTINUOUS THROUGH CONSTRUCTION JDINTS.
" ’ "
\ L S J CUL‘UMN 3. SEE OVERHEAD SIGN PLANS FOR SIGN PEDESTAL ELEVATIONS FOR NEW CONSTRUCTION.
ROUND COLUMN 4. ADJUST HEIGHT OF CONCRETE BARRIER WALL ON LOW SIDE OF OFFSET OR
~—— CONSTRUCTION JOINT ) SUPERELEVATED ROADWAYS TO PROVIDE LEVEL GRADE ACROSS TOP OF
CONCRETE I o CONCRETE CONCRETE BARRIER CAP.
BARRIER A __J __J _‘J ey BARRIER
CONCRETE B A : B CONCRETE 5. FOR OVERHEAD SIGNS, SEE STANDARD PLAN S-614-60.
BARRIER | BARRIER
$ 20:1 MIN. TRANSITION $ | \I\ 20:1 MIN. TRANSITION ¢
CONCRETE BARRIER TRANSITION AT BRIDGE COLUMNS
6 15 CAP WITH 4" CONCRETE OR 4" 5%
BITUMINOUS SLOPE AND DITCH \ '
—l PAVING. (SEE NOTE 4) N ‘
— N ROUND OR —f=o T
RECTANGULAR
COLUMN
# 0 12
4" EXPANDED # e 6"
b POLYSTYRENE
36" 360
#4 TOTAL 7 # e 12
g FINISHED
i [
SEE NOTE 1C PAVEMENT OR WELL 10"
SEE NOTE 1A COMPACTED BASE UNDER
SEE NOTE 1B SEE NOTE 1D CONCRETE BARRIER N
SECTION A-A SECTION B-B 14" 14"
\F LIMITS OF PAYMENT FOR CONCRETE BARRIER STYLE CD (SPECIAL) \F - 6 ——
(TYP.)
c b, (SEE NOTE 3)
A <-| ELECTRICAL PULL BOX FOR SIGN,
. FLUSH WITH CONCRETE BARRIER TOP T I
1-0 A
— I"' NEW SIGN
CONSTRUCTION (TYP.) PEDESTAL EXTENSION
JOINT # 86 (TYP) (SEE NOTE 3)
= l_:_7 T #4 @ 12 (TYP.) J) 30 "
| )
z ‘ z Z; = R i CONSTRUCTION
Lo -t EXISTING FEEGTH
T 1] SIGN PEDESTAL 10"
CONCRETE o ':_ PAYMENT
CONCRETE ! " EXPANDED POLYSTYRENE  CACIER 2" 207" PLE
BARRIER A J CONSTRUCTION JOINTS L_ BETWEEN PEDESTAL AND N DE(ZE'E
A A
C-J CONCRETE BARRIER (TYP.) 1" EXPANDED POLYSTYRENE | \ | NOTE 5)
CONCRETE CONCRETE BETWEEN PEDESTAL AND
BARRIER \F 20:1 Min TRANSITION \I\ \F 20:1 Min TRANSITION ¢ BARRIER CONCRETE BARRIERS
SECTIDON C-C
CONCRETE BARRIER TRANSITION AT SIGN PEDESTAL
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\F LIMITS OF PAYMENT FOR CONCRETE BARRIER STYLE CGD (SPECIAL) \F
. . 10" NOTES
41" EXPANDED (TYP.)
A — POLYSTYRENE BETWEEN - A 1. THE CONTRACTOR'S OPTIONS FOR FILL BETWEEN CONCRETE BARRIER WALLS:
COLUMN AND CONCRETE - |"' A. PLACE 4 INCHES OF POLYSTYRENE AT BASE BETWEEN CONCRETE BARRIER
CONSTRUCTION C =] BARER (TYP) — c CONSTRUCTION WALLS.
JOINT —] U 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.
™ D. MONOLITHIC CONCRETE WITH FOAM BLOCKDUTS IS NOT PERMITTED.
—I- " [ T L_ - -—
P < ! ! ! ! Z P 2. REINFORCING STEEL SHALL EXTEND CONTINUOUS THROUGH CONSTRUCTION JOINTS.
| | | |
- e e L — -1 3. SEE OVERHEAD SIGN PLANS FOR SIGN PEDESTAL ELEVATIONS FOR
Cl=— ROUND COLUMN C =" Y1Rrec. coLumn NEW CONSTRUCTION.
CONCRETE CONSTRUCTION JOINT —— CONCRETE 4. ADJUST HEIGHT OF CONCRETE BARRIER WALL ON LOW SIDE OF OFFSET OR
BARRIER I-0"— |___ BARRIER SUPERELEVATED ROADWAYS TO PROVIDE LEVEL GRADE ACROSS TOP OF
A A ~ (TYP.) A CONCRETE BARRIER CAP.
CONCRETE CONCRETE
BARRIER BARRIER 14—
P 20:1 MIN. TRANSITION \F $ 20:1 MIN. TRANSITION P 5. FOR OVERHEAD SIGNS, SEE STANDARD PLAN S-614-60.
CONCRETE BARRIER TRANSITION AT BRIDGE COLUMNS
T CAP WITH 4" CONCRETE OR 4"
| 4 BITUMINOUS SLOPE AND DITCH VARIES N -
‘_.| 3 l r PAVING. (SEE NOTE 4) |.__| 4109
' 5] | ROUND OR 7
e ! RECTANGULAR —2L
Lo COLUMN
Daoac
;;3: #4 @ 12v #4 @ 120
o 4" EXPANDED
56 ¢ #5 TOTAL 9 sg #5 TOTAL 9 POLYSTYRENE o
335;‘ lI_OII
Pog| #4012
oS . PAVEMENT OR WELL
(&5 4 COMPACTED BASE UNDER FINISHED
bz s CONCRETE BARRIER I—GRADE P TOP OF PEDESTAL
: | I #5 @ 6" 4"—‘ - — !—4" (SEE NDTE 3)
IOII ‘
SEE NOTE 1C M SEE NOTE 1A . VARIES | A l
4 L
SEE NOTE 1B SEE NOTE 1D SECTION B-B N
SECTION A-A SECTION C-C 6" T
NEW SIGN PILE
\I\ LIMITS OF PAYMENT FOR CONCRETE BARRIER STYLE CGD (SPECIAL) 1/ PEDESTAL EXTENSION
D (SEE NOTE 3) 6
A "-| ELECTRICAL PULL BOX FOR SIGN, #5 0 6" (TYP)
<'| 1o A FLUSH WITH CONCRETE BARRIER TOP J, NEW
CONSTRUCTION F— (1vP) r CONSTRUCTION
#4 @ 12" (TYP.) LENGTH
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FOR
L, PAYMENT
= 57 1'-0" EXISTING
L ! > 5 < FINISHED — SIGN 10
< | 4 ‘3 4 PEDESTAL
= — GRADE T // PILE
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CONCRETE N NUT(ESEsE)
CONCRETE i — ' \» BARRIER 1" EXPANDED POLYSTYRENE
1" EXPANDED POLYSTYRENE
BARRIER CONSTRUCTION JOINTS BETWEEN PEDESTAL AND
BETWEEN PEDESTAL AND
A __J A CONCRETE BARRIER (TYP.) CONCRETE BARRIERS
CONCRETE D CONCRETE SECTION D-D
BARRIER \P 20:1 MIN. TRANSITION \F \P 20:1 MIN. TRANSITION ¢ BARRIER
CONCRETE BARRIER TRANSITION AT SIGN PEDESTAL
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SINGLE TYPE 3G .

TRANSITION AND —=
ANCHORAGE

TYPE 9

SINGLE SLOPE

AND ANCHORAGE

10:[ . 5 j ..

CONCRETE AND
REINFORCEMENT DETAIL

SINGLE TYPE 3G
TRANSITION AND —=
ANCHORAGE .

A FIVE %" DIA. HIGH ST. |
BOLTS TO FASTEN TO END 8
OF TERMINAL SECTIONS ON g
BOTH SIDES OF CONCRETE. G
USE STD. WASHER UNDER
NUTS AND BOLT HEADS.

TYPE 9
SINGLE SLOPE
AND ANCHDRAGE

CONNECTION DETAIL

SINGLE TYPE 3G ISOMETRIC VIEW

TYPE 9 TO SINGLE TYPE 3G TRANSITION AND ANCHORAGE OPTION
SEE SHEET 1 FOR REINFORCEMENT INFORMATION AND SHEET 3 FOR ANCHORAGE DETAILS
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& 11/4" DIA. HOLES
1-10" 75/8" /I v (TYP.)
+ &
4
7:%6" L\'/y
R
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DETAIL A

BEVELED METAL BOX SPACE
(SEE NOTE 1)

Do —ca

LEGEND

NESTED THRIE BEAM ELEMENTS

{1-gn
2I/2u g

2"

ELEMENT.

1//4" DIA. HOLES ELEMENT.

DETAIL B 10 GAUGE =

PLATE A 12 GAUGE =
A 421

(ONE 12 GAUGE ELEMENT NESTED
OVER ONE 10 GAUGE ELEMENT).

ONE 10 GAUGE THRIE BEAM

(C) ONE 12 GAUGE THRIE BEAM

0.135" THICK
0.108" THICK

NOTES

1. WHERE BEVELED METAL BOX SPACERS ARE INSTALLED,
PLACE A 114 INCH X 3'/4 INCH AND A 14 INCH X 2 INCH
PIPE SPACERS ON 1 INCH HS BOLTS PASSING THROUGH THE INTERIOR OF BOX.

2. ALL METAL BOXES SHALL BE GALVANIZED.

(10) #5,
EVENLY SPACED

1'/4" DIA. DRILLED HOLES

BEVELED METAL BOX
SPACER, SEE DETAIL A

1T——1m T 1 . .
T 1 | 1 1 A
I [ [ [
+— +— —+ —+ T ~ La=UH=94 _ .
B L O 1 lo ol SEE DETAIL B CTTIT o
g o L — (BOTH SIDES OF BARRIER) CONCRETE BARRIER - 7%
.. O . . O . [0c___O] Pg -gmE=-=2%F 14 - —-
S S BEVELED METAL BOX 2-7"
L L SPACER, SEE DETAIL A . . 21-11¥gh
3" L] L]
‘ ! 10“‘[ O \ / N
! " ! - »
CROUND. LINE R SURFACING | CONCRETE ANCHORAGE ——S 10 | | = T 44lle o
UNDER RAIL ELEMENT e et S e J _\i (4) #5  PAVEMENT OR WELL
COMPACTED BASE
A ‘ SECTION A-A
I 10'-0" {
ELEVATION
GUARDRAIL TYPE 3
PAY LENGTH
.._k‘ { 6'-3" k‘ i 3|_1I/2u i 3|_1I/2u i 3|_1I/2u i 3|_1I/2u i 3|_1I/2u i 3|_1I/2u 4,.1
| 60« & x 60 woop posT | | | | | | |
WITH 6" x 8" x 1'-10" | ' TRIM BLOCKS AS | | ‘ ! 99
I WOOD BLOCKS (TYP.) ‘ ‘ REQUIRED TO FIT ‘ — TRAFIC ‘ ‘ ‘ ‘_7_1_4 e
{ | | FLARE (TYP) %D | | | | T ks e
< | | g [ ‘ — | | %D | S END CAP
T t - t d
! ‘ ‘ ‘ P =F—— 74" x 4" WEDGE/EXPANSION ANCHORS
! ‘ | ‘ [ ] [ T 1 — ‘ (&~ & § SEJ WITH NUTS AND WASHERS
|
e [ Y R B ] I [ B I I | N | N [
L —
] |
] || || || [ ] [ ] |
{ <
g oo [ | CONCRETE _|
BARRIER
L 1/4" PIPE SPACER
10" x 10" x 8'-0" WOOD POSTS WITH &\) EEXEEE[;C“E”ETAL_ ‘
8" x 8" x 1'-10" WOOD BLOCKS (TYP.) JRAFFIC SEE DETALL A — 8'-0" (LIMIT OF ADDITIONAL REINFORCING IN CONCRETE BARRIER)
PL
[—————————— 10'-0" (WITH 10" DEEP CONCRETE BARRIER ANCHORAGE) ———————=
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éf_@'ﬂ%ﬁg#épﬁé‘fﬁg) 25'-0" T (4) PLATE "A" FRONT AND NOTES
—-—— 6'-3" ‘ 3|_1y2u ‘ 3|_1I/2u N 3|_1y2u 4 3|_1I/2u i 3|_1I/2u 2 5 BACK OF BOLTED CONNECTION LEGEND 1. USE 5/" BUTTON HEAD BDmEX NUTS FOR
SEE ‘ ‘ SEE DETAL D~ o : 8
SEE NOTE 3 N\ CONCRETE BARRIER NESTED THRIE BEAM ELEMENTS CONNECTIONS TD POSTS. NO WASHER ON RAIL FACE FOR
= - — LI l Lo L / | OR RAILING ® (ONE 12 GAUGE ELEMENT NESTED BOLTED CONNECTIONS TO POST.
— . — OVER ONE 10 GAUGE ELEMENT)
H = == X Zﬁ"crfué; %’ﬁ%g#g’*mﬂ“ 2. THE NESTED RAIL ELEMENTS,END CAP AND SINGLE 10 GAUGE
- P AN WASHERS. 151 MAX ONE 10 GAUGE THRIE BEAM ELEMENT  THRIE BEAM ELEMENT, MAY BE SPLICED TOGETHER PRIOR TO
| | EXPOSED THREAD BOLTING THE ELEMENTS TO THE WOOD POST AND CONCRETE
H o o o T 1 T T — (©) ONE 12 GAUGE THRIE BEAM ELEMENT ~ BARRIER OR RAILING.
| MO0 R STEEL 1 FINISHED GRADE 1 | Lo 1 g 1 Lo Lo \ 5" BUTTON HEAD BOLT WITH 10 GAUGE = 0.135" THICK 3. EXTERIOR SPLICE BOLT HOLES FOR RAIL ELEMENT SPLICES
b L bl b ey Lo Lo HEX NUT (TYP.), SEE NOTE ! 12 GAUGE = 0.108" THICK AT POST AND THE CONNECTION TO THE CONCRETE BARRIER
L L b bt b R bt bt OR RAILING SHALL BE THE STANDARD 2%," X 15"
0 o L L L L ., loX 10" x 8-0" WOOD POSTS SLOT SIZE. INTERIOR SPLICE BOLT HOLES AT THESE LOCATIONS
6" x 8" x 6'-0" WOOD POST WITH L . . L L L \(NSIETEI-I Namé 2) X 1'-10" WOOD BLOCKS MAY BE INCREASED UP TO 1/4".ONLY THE TOP TWO AND
61 x 8" x 110" WOOD BLOCK THE BOTTOM TWO SPLICE BOLTS WITH WASHERS AND NUTS
® ® ® ® ® @) THRIE BEAM ARE REQUIRED FOR RAIL SPLICES AT POST (4) AND
12 GAUGE THRIE THE CONNECTION TO THE CONCRETE BARRIER TR RAILING.
ELEVATION BEAM ELEMENT TERMINAL CONNECTOR
A 54 BUTTON HEAD A e 1 e e JHE TOP ELEVATION OF POSTS (L)THROUGH (7) SHALL NoT
PAY LIMITS FOR TRANSITION RAILING 7] SPLICE BOLT WITH WASHER PROJECT MORE THAN 1 INCH ABOVE THE TOP ELEVATION
- - AND NUT ON THREADED BEAM ELEMENT OF THE RAIL ELEMENT.
n
14" GALV. PIPE SLEEVE FOR NEW CONSTRUCTION,OR V4" (;I)?III.LESL :D:ESS BFDGLRT SEX;TTI:NEL/;TTEU\Z?Z:ER N VERTICAL R ey 5. THE DEPTH OF THE METAL BOX SPACER VARIES FROM
- 4 . ) 4 —\ FACE M= ==== : THE 5Yg" TO 1/;" AND IS DEPENDENT ON THE WIDTH
| m—— — " PLATE "A" PLATE "A" OF THE CONCRETE RAILING OR WALL. THE COMBINED
— @_/ Ty (ve)  Wfee--=- DIMENSION FOR THE DEPTH OF THE METAL BOX SPACER
| H @—l H H H LS\ Y |\ s 27 PLUS THE WIDTH OF RAILING DR WALL IS TYPICALLY
b : 11 INA 174", WHERE THE SPACE BETWEEN THE BACKSIDE OF
' | ‘( CONCRETE BARRIER THE CONCRETE RAILING OR WALL AND THE REAR THRIE
TRI BLOCKS AS REQURED _/ L@ AR Mgran END CAP BETWEEN R RALING ] BEAM ELEMENT IS LESS THAN 1", METAL PLATES
TO FIT FLARE (TYP.) TRAFFIC _.J 12 GAUGE AND 10 GAUGE SIMILAR TO PLATE "A" ARE BE USED AS SPACERS.
PL A THRIE BEAM ELEMENTS SECTION A-A 6. WHERE THE WIDTH OF THE CONCRETE RAILING OR WALL
p—— IS GREATER THAN 17//4", WOOD BLOCKS ARE TO BE USED
TRANSITION RAILING T0 FILL_THE SPACE CREATED BETWEEN THE BACKSIDE OF
WITHOUT BLOCKOUT ATTACHMENT THRIE BEAM POST (4)THROUGH NO. (7) AND THE REAR THRIE BEAM
B-'-l 12 GAUGE THRIE TERMINAL CONNECTOR ELEMENT. THESE WOOD BLOCKS SHALL BE 8 INCHES IN
. PAY LIMITS FOR TRANSITION RAILING . BEAM ELEMENT 10 CAUGE THRIE WIDTH AND ONE FODT-TWO INCHES IN LENGTH.
(4) 1" GALV. HS BOLTS WITH PLATE WASHER AND NUTS JERTICAL Zgll.I%LI{ITL%'I\I_THENAi[%H - [ BEAM ELEVENT 12 GAUGE THRIE mg %’g”&ﬂg EIEIJI\QEEEA&HELESEm I;RTIE 35%HELTEIBEENT
1Y/4" GALV. PIPE SLEEVE FOR NEW CONSTRUCTION,OR 1//" DRILLED HOLES FOR EXISTING STRUCTURE FACE AND NUT ON THREADED BEAM ELEMENT WIDTH OF THE CONCRETE RAILING OR WALL.
S _\ END (SEE NOTE 3) HEX NUT
1 I \ SN
] ©_/ ©_| VETAL—]\ Yy BgE===7 (TYP.)
| SERE N PLATE "A" < PLATE "A"
' (TYP.)
’ I I 1 I I | - - - = —| 3"1'/2" (TYP)
" "
TRI BLOCKS AS REQURED _/ L@ AR g L‘L END CAP BETWEEN e
TO FIT FLARE (TYP.) TRAFFIC _.J 12 GAUGE AND 10 GAUGE CONCRETE. BARRIER AL sox -
Qo TRANSITION RAILING 11l
S 81 X 4% X Vgt WITH BLOCKDUT ATTACHMENT SECTION B-B BEGIN CONCRETE, e
A% (SEE DETAIL B) BRIDGE RAILING, 4 .
& OR WALL 4/ —?2
\ 9" |_—|_ 63/ "
| 16
3‘ - |11/, DIA. HOLE STRAIGHT METAL L — T T b N
Ve o | o) BOX SI;ACER | g . | | S »
I ' T T r==30==) 8
1'-41 75/4n ( Al [YATI " - 0l u'i | | | | >o 75 — | —F 20"
/B o ‘ /‘ o ‘__8" X 45/3" X %" 2/2 ° 2/2 t t t 1?3::%5’: /8 33I/2u 75/8"
" ’ Y WELD 1" LONG He] [ s £ | 3 ‘ RS —
f 777 < EACH CORNER ' ' ‘ S
gn ) 11/4" DIA. HOLES Wy R D 18%" i
IyAT L 4l : woap POST —H — 3 l 2%
1o DETAIL B PLATE A —
DETAIL C -
DETAIL A DETAIL D
PLACEMENT OF HOLES FOR LAl b
FRONT AND BACK PANELS STRAIGHT 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

N s T PAVING

“{ &\ — BACKFILL, CLASS 2. THE CONTRACTOR, AT HIS EXPENSE,
£\ HAS THE OPTION OF USING CONCRETE OR OTHER MATERIAL
b ®\ ACCEPTABLE TO THE ENGINEER IN LIEU OF BACKFILL,
7\ cuass 2

B

I TN A
WEEP HOLE/ ,
D

el
Ie

WIDTH OF COLUMN OR PIER

TREATMENT BETWEEN COLUMNS
OR _OBSTRUCTIONS

GUARDRAIL CENTERLINE FOR
PAY LENGTH MEASUREMENT

12I/2u
>/\ - DESIGN | SHY LINE | FLARE RATE FOR | FLARE RATE FOR
. SPEED | OFFSET | BARRIER INSIDE |BARRIER OUTSIDE NOTES
' (MPH) | (FT)%|  SHY LINE SHY LINE 1. THE MEDIAN IN THESE APPLICATIONS SHALL BE PAVED ON A SLOPE CONTINUED
80 12 3011 20:1 FROM THE ADJACENT PAVED SHOULDER OR A 10:1 OR FLATTER SLOPE.
75 10 50:1 20:1 2. THE PAY LENGTH FOR BARRIER ON BOTH SIDES OF AN OBSTRUCTION WILL BE
70 9 30:1 20:1 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
55 ; 2411 61 MEASURED AND PAID FOR SEPARATELY BUT SHALL BE INCLUDED IN THE WORK.
D
o 36" 50 6.5 211 1411 3. GUARDRAIL BETWEEN COLUMNS OR DBSTRUCTIONS MAY BE STYLES CA OR CD
| Q 45 6 18:1 12:1 AS SHOWN ON THE PLANS.
)l . SS 40 5 16:1 10:1
N
A% -t Sy, N 30 4 131 81
”
S, LT * THE SHY LINE OFFSET IS MEASURED FROM
KR NE 2 DIA WEEP HOLE THE EDGE OF THE TRAVELED WAY.
~L. 5 .
~3 REQUIRED BETWEEN COLUMNS. TABLE OF FLARE RATES FOR
1 PERMANENT CONCRETE BARRIER - 20" -] -~ 20 -| TRAFFIC
8/,
o SHOULDER |
CONTINUDUS
24

/ MEDIAN BARRIER

-—— = -—

SEE TRANSITION
DETAILS ON SHEET 6

CONTINUOUS
MEDIAN BARRIER

SEE F
LARE R’ATES TABLE

SHOULDER
361 TRAFFIC EDGE OF TRAVELED WAY (TYP.)—f
BRIDGE APPROACH
= .
Ny Ny .
GUARDRAIL CENTERLINE FOR -
- SPAN OBSTRUCTION TO NEAREST 10'
PAY LENG;H MEASUREMENT Ve, 36" / WHEN PRECAST BARRIER 1S USED.
P ~ b
V
3% ! / SHOULDER
o S NN

OBSTRUCTION WIDER THAN 3 FT.

u /" PREFORMED JOINT MATERIAL

A PIER COLUMN, SIGN SUPPORT FOOTING,
CONCRETE WALL, OR SIMILAR
OBSTRUCTIONS.

)
15,

ONE 2" DIA. WEEP HOLE
REQUIRED BETWEEN COLUMNS

60

40

OBSTRUCTION 3 FT. WIDE OR LESS

CONTINUDUS
MEDIAN BARRIER

SEE FLARE RATES TABLE

CONTINUOUS j

GUARDRAIL CENTERLINE FOR
MEDIAN BARRIER

PAY LENGTH MEASUREMENT

SHOULDER

EDGE OF TRAVELED WAY (TYP.)—’ TRAFFIC

STYLE CA AT OBSTRUCTION
(0BSTRUCTION NOT SUITABLE FOR STYLE CD)

TRAFFIC
SHOULDER

rEDGE OF TRAVELED WAY (TYP.)

=5

IMPACT ATTENUATOR OR
OTHER ACCEPTABLE SAFETY

; | END TREATMENT

v

) $ $ $
CONTINUOUS _/

MEDIAN BARRIER

20' SHOULDER
TRAFFIC
HAZARDS IN NARROW MEDIANS MEDIAN BARRIER END TREATMENT
OI
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| 16' MAX. |
5||
WO -5
POST
BI_OII
5"
120" WOOD
POST
§ 7 i
41-Q" I |
I LINE POST I
] U U
5 10' : 10 |
i 1 i i
[ =————— NN I
o)
I
8'-o" i T
Lo B NS
i § iR
120" T
| L
_w s “ MW: ==
[ Ly Loy
[ | I
son = SAVE AS THE LEFT HAF 1 |
L o OF THIS DETAIL BUT OMIT | |
L o THE KNEE BRACE L
| | |
), W,
BI_DII_
-
6" POSTS

LINE BRACE POST

=

12, GA.
LINE

WIRES
(TYP.)

—l

b~}

35"

3
OVERLAP

3I/2n

4II

415"

=

5II

52"

6II

3]

5" WOOD POST

TRIN I
|

DEER FENCE WIRE FABRIC

| STAPLE, 20 (@ 1 ea FENCE
/_Z_ WIRE, TYP)

12-1/2 GA.

STAY WIRES AT 10.

6" CTRS. MAX.

"/J 11.

MIN. 1/, g
TYPE BARBED STAPLE

ANGLED
DOWN,
WITH WIRE
LOOSE

ANGLED
TYPICAL STAPLING

GENERAL NOTES

AT EACH LDCATION WHERE AN ELECTRIC TRANSMISSION, DISTRIBUTION OR SECONDARY LINE
CROSSES A BARRIER 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 !/, IN. AND 8 FT.IN LENGTH, AND DRIVEN AT

LEAST 7!, FT.INTO THE GROUND. THE ROD SHALL BE CONNECTED TQ 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.

END POST, CORNER POST, AND LINE BRACE POST SHALL BE ASSEMBLED BY THE UNIT AND
PAID FOR AS SUCH. ALL WORK AND MATERIAL ASSOCIATED WITH EACH ASSEMBLY, SHALL BE
INCLUDED IN THE UNIT PRICE FOR THAT ASSEMBLY.

LINE BRACE POSTS SHALL BE SPACED AT 400 FT.INTERVALS, WHERE FENCING IS CONTINUOUS
AND WHERE END, CORNER & LINE BRACE POSTS ARE NOT SPECIFIED.

ALL LINE POSTS SHALL BE 5 IN. MIN. DIAMETER AND 12 FT.LONG. ALL END, CORNER
AND LINE BRACE POSTS SHALL BE 6 IN. MIN. DIAMETER AND 12 FT.LONG. ALL POSTS
AND BRACES SHALL BE TREATED IN ACCORDANCE WITH SUBSECTION 710.07.

FENCE WIRE MAY BE PLACED ON EITHER THE ROAD SIDE OR THE FIELD SIDE OF POSTS,
DEPENDING ON 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 ALSD APPLIES
WHERE WIND DRIFT OR OTHER CONDITIONS WOULD EXERT UNUSUAL PRESSURE AGAINST THE WIRE.

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 !/, IN.ROUND
BARS AND EMBEDDED A MINIMUM OF 6 IN. WITH A HOOKED DR BENT END. IN EXISTING CONCRETE,
THE !/, IN.ROUND BARS SHALL BE DEFORMED AND GROUTED INTO DRILLED HOLES.EYEBOLTS SHALL
HAVE A MINIMUM OF 1 IN.INSIDE EYE DIAMETER AND SHALL BE FURNISHED AND INSTALLED BY THE
CONTRACTOR. COST OF EYEBOLTS SHALL BE INCLUDED IN THE CONTRACT PRICE FOR FENCING.

WOVEN WIRE FENCE FABRIC SHALL CONFORM TO AASHTO M 279 (ASTM A 116).
DESIGN NO. 2096-6-12!/,, GRADE 60, COATING TYPE ZA, COATING CLASS 80.

ALL FENCE WIRE TIES, BRACE WIRES, STAPLES AND OTHER WIRE APPURTENANCES SHALL
BE GALVANIZED IN CONFORMANCE WITH AASHTO M 232.

. THE CONTRACTOR SHALL RE-ESTABLISH DISTURBED OR DESTROYED SURVEY MONUMENTS

TO THE APPROPRIATE ACCURACY IN ACCORDANCE WITH SUBSECTION 625.08 OF
THE STANDARD SPECIFICATIDNS.

CONTINUOUS LINE WIRE SHALL BE HIGH TENSILE (175 K MIN.). CONTINUOUS STAY WIRE SHALL
BE MID-TENSILE (125 K MIN.). FIXED KNOT 13 GAUGE WIRE (60K MIN.) SHALL CONNECT LINE
WIRE WITH THE VERTICAL STAY WIRE.

DEER GATE AND TOP BRACES SHALL BE PAINTED WITH GREEN PAINT ACCORDING TO
SUBSECTION 708.03 AND COLOR NO. 14109 OF FEDERAL STANDARD 595B.

METAL
SLEEVE
BORE A %" X 2" HOLE
@ v IN EACH BRACE AND PDST
= TO RECEIVE THE PINS.
WRAP THE ENDS OF THE
BRACES WITH SEVERAL
TURNS OF 12-/, GAGE
SMOOTH GALV. WIRE TO
PREVENT SPLITTING. OR:
PINS NOTCH POST AND NAIL
(TYP.) WITH 40d COMMON NAILS

CROSS BRACE DOWELING

METAL SLEEVE
COMPRESSED

BRACE

3/8" X 4"
STEEL
USE A SPLICING SLEEVE

APPROVED BY THE ENGINEER

WIRE SPLICE

Computer File Information
Creation Date: 07/04/12 Initials: DLM Date:
Last Modification Date: 04/30/15 Initials: LTA R=-XD | 04/30/15
Full Path: www.coloradodot.info/business/designsupport
Drawing File Name: 607040105.dgn R-X
CAD Ver.: MicroStation V8 Scale: Not to Scale Units: English R-X

Sheet Revisions

Comments

Created new M Standard: M-607-4 -
Deer Fence, Gates, and Game Ramps

Colorado Department of Transportation
4201 East Arkansas Avenue

CDOT

7
X

CDOT HQ, 4th Floor
Denver, CO 80222

Phone: 303-757-9021 FAX: 303-757-9868

Division of Project Support

DEER FENCE, GATES,
AND GAME RAMPS

STANDARD PLAN NO.

M-607-4

DLM/LTA

Issued By: Project Development Branch March 4, 2015

Sheet No. 1 of 5




" \__ANIMAL HABITAT-__ -~

END POSTS LINE POSTS END POSTS NOTES
40 | B4 MIN: | 40 LEGEND ——=
ONE-WAY A A 1. SIX IN. DOUBLE ACTING SPRING DOOR HINGE WITH FLAT BUTTON TIPS
LINE POSTS DEER GATE VARIABLE IN MULTIPLES OF 16'BY ADDING LINE POSTS — CUT IN TWO SHALL BE USED AS A SINGLE SWING HINGE AND BE
—s » MORE LINE POSTS TO THIS SECTION. ONE-WAY - — —@ — =LINE POST PROVIDED WITH A GREASING NIPPLE AND WELDED TO SUPPORT PLATE.
68" POST CTRS. DEER GATE =WOODEN STAY 2. TINES SHALL BE MOLDED IN ONE PIECE OF STEEL
— — % . —g— =END POST (AASHTO M 169, GRADE 1050), WITH NO WELDS ALLOWED.
f~—16'—=—16' 10'—=—10' 10" I 10" I 16' I 16" ! 16' ! 16' I 10" I 10 10'—=—10' 16! —=—16' | =BRACE
ROADWAY SIDE 104" MIN. ROADWAY SIDE
1441 MIN.
PLAN VIEW - TYPICAL DEER GATE INSTALLATION
TOP BRACE, 72" |
POST CTRS., 68" TOP BRACE & BOLTS SHOWN
2L 2% x 2 x Yyt : SHALL BE INCLUDED IN THE
TOP BRACES HELD BY [ UNIT BID PRICE FOR DEER GATE.
, Uyt DIA X V3 BOLTS ) TWO L 2" X 2" X Yg" TOP BRACES
2 z R / HELD BY /2" DIA. BOLTS
+ i — —t 6" DIA. END POST
! 8" | ! ! !
’IH \ ' ; ' HINGE, SEE HINGE DETAIL 5" DIA. X 7/,
I'!'\ T Il I /
| | TINE, SEE DETAIL
| 6" \ 2" DIA. (OUTSIDE) —— 12
| oy METAL EYELET l
2
i ll WELDED TO TINE. SUPPUSRT PLATE e
| " [ " (1]
. " | ° i ly! TOP VIEW - DEER GATE  ** 7%
| 2 iR Wy il= 6L =l ) 2" X 2 HOLLOW
= 1 ! flk it STRUCTURAL STEEL
e T 1l | 1o ol " - & WELDED TO
e 3/2 | =~ 26 HINGE PLATE
3" OVERLAP . = \
= I 3 8 5" HINGE PLATES
- "
= 45" ' X -
37 ’ o | 2" DA oursoe—— 3 |
5" I METAL EYELET WELDED TO TINE. \
= 'l 5'/2" g" !
- AT Ll 6 TYPICAL TINE |
/" DIA. 1 4( \
= | - (T%A?ﬁ ol g /5" DIA.ROD (TINE) ‘
_— WASHER) WELDED MO APPROX. TOTAL LENGTH \
5 | 10 SUPPORT PLATE & 42".70 BE WELDED ‘
' gn l ’ l 0 2" X 2" H.S.S.
/ | U _’_r lll - L !
I — \ 1 lI 8! 2u_—| |_; ‘
SN A SN \\J\@}\ N N NN NN \\y\l)lx X 30X Yo X 37 %
X 7 N N NN NN N N NN I > 3UX " X IT
R KR R RN R KRR 2R R K v, 16 ‘
NSOV SRS SRR SR A AR /\(/\ 4 SEE HNGE |
| | | | | | }/4u DIA. 8" 8"—’1 I__l |
: : : : : } BOLT WELDED TO | 3 1
S S S SUPPORT PLATE DEER-GATE
CENTERLINE
SECTION A-A FRONT VIEW - DEER GATE TYPICAL TINE DETAIL
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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 DR CORNER POST WITHIN THE CLEAR ZONE.

CORNER POST TRANSITIONED TO HEADWALL

CORNER POST = . CORNER POST
wn
/ — | o DEER FENCE WIRE FABRIC

< DEER FENCE WIRE FABRIC

S~ W

l : TRANSITIONED TO WINGWALL
~ 8'WOOD STAYS LINE POST
T LINE POST T
= /— =1
: 8!
T - U
1 % END
+ 3" MAX. =~ 9'T0"| MAX.
E EYEBOLTS AT e
w_ _____ 1\ 1 _____Z — 1 3' MAX. SPACING TO WINGWALL
FENCE DEER (SPECIAL) OVER CONCRETE BOX CULVERT LﬁTA/(\:LI_IL gEthAE.V¥I§BERITCH'?TDDU%VI4IREYE\§DETFST %ER s O A . SAAESSESIS
FIVE FOOT PDSTS AND WIRE FABRIC SHALL BE INSTALLED WHERE THE - INTERY N AN > > ZSN - BLACK PVC "TEE SOCKET"
FENCE PASSES OVER A CBC AT LOCATIONS SHOWN IN THE PLANS. THIS N TURNBUCKLE SR oG FITTING (CEMENTED)
WORK WILL BE PAID FOR AS FENCE DEER (SPECIAL). o X RN
WRAP V," WIRE ROPE (TYP.) o 5% BRACE BAND WITH 2/," LONG 2
AROUND.LINE POSTS 2" DIA - MAX. gn —CARRIAGE BOLT THROUGH PVC PIPE (SLOPE) GAP CLOSURE

EVERY 18 INCHES MAX. (SEE CHAIN LINK FENCE
STANDARD PLAN FOR HARDWARE DETAILS).

GAP_CLOSURE

USE THIS DETAIL TO CLOSE ALL GAPS BEWTEEN 6 INCHES AND 3 FEET.
GAP CLOSURES SHALL BE INCLUDED IN THE PRICE OF THE FENCE AND NOT BE PAID FOR SEPARATELY.

AND SECURE WITH BLACK PVC PIPE MAX.
U-BOLT CABLE CLIP 0.C.

10!

Y
s
Y
A

m—

0 X

|
— —
U - — —
9 GA. WIRE j/x r —3
g-0" 6 POSTS - 6" POSTS J 2" DIA. X :
2" DIA. 2" DIA. ORILLED| 15" DIA| [
o - DRILLED HOLES i DRILLED -
7-0 DRILLED HOLES {! i HOLES I
N : 1 el —N\F-=F — I
o : : N T
4n 18" 8" i " 18" \ | " \ * L
// \\ A | 4II\ 18" R 4"
Y L*< J ¢ < >/L L ¢ \,:jb N NS A
NN NN R VRN 2 R i ¢ S -
Lo Lo ! . LN 8RR L $
! : | : . | : ! : ! :
! | ! | ‘ | ‘ | | | | |
41-Q" | | | | | | | | 41-Qn | | | |
| | | | | | | | | | | | 410"
o L . b b r
| | | | | | | | | | | |
! ;o ! ;! ;| !
1 U U U U u 9
SIDE VIEW
END POST AND CORNER POST FRONT VIEW SIDE VIEW
MODIFIED FOR PLACEMENT WITHIN ROADWAY CLEAR ZONE S IN. LINE POST
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' 45' GAME RAMP PAY QUANTITY
—— — —RW— — — — — — — — — — — — — —ROW — —
| _ /’/77/—//7//777//777///77//7/\ |
s 10'CLEAR LANDING ZONE 7 s
> MAY ALSO BE TEMPORARY
2 A | />//) |— o peruseNt Exsevent
2
6" X 6 O 5 DIA POSTS 29' MIN. /)0 |
ON 3'T0 4' CENTERS / 610" MIN A 2
ALL GAME [RAMP POSTS T 2 e
SET IN CONCRETE (TYP) 7 ' : )
! Saeg =3 T |
| ¥ Y LY LY Y Y
l S M SN | 86" M
v Yy Yy ol Xy Yy Y ’
\\ A A= B G NI A /
ALL BACK POSTS SHALL HAYE A 2" BATTER — S A M T M e s /-0, | |
(SEE SIDE VIEW DETAL) \ Y IV IV Y I v Y
Q |
- - J— 9 - PR
ROW 5 oFFseT (TYP.) 4’/( ROW
O Q 1 )] [©)
END POST
OR CORNER AND END POST

LINE BRACE POST

GAME RAMP INCLUDES UP TO A
MAX OF 12 POSTS WITH RAILS

3IL4II

OR CORNER AND
LINE BRACE POST

2" X 8" TREATED LUMBER
OR EQUIVALENT AS
APPROVED BY THE ENGINEER

NOTES

1. THE LANDING ZONE SHALL BE FLAT, STABLE, AND EARTHEN. THE AREA SHALL BE VOID OF OBJECTS
THAT MAY HINDER OR ENDANGER WILDLIFE. THE ENGINEER MAY ADJUST THE GAME RAMP LOCATION

AS NEEDED

THERE SHALL BE NO DISTURBANCE BEYOND THE ROW OR TEMPORARY/PERMANANT EASETMENTS.

o

WITH A MINIMUM COMPACTION OF 90%.

®» N o o >

4I_OII

/— DEER FENCE WIRE FABRIC (TYP.) -

/

]

ROADWAY — CLEAR ZONE —

FOUR INCHES OF TOPSDIL SHALL BE PLACED IN ACCORDANCE WITH SECTION 207.
FINISHED HEIGHT OF BACKFILL/TOPSOIL SHALL BE 2" ABOVE LUMBER.
SEEDING SHALL BE COMPLETED AFTER THE ENGINEER APPROVES GRADING.
SEE THE STDRMWATER MANAGEMENT PLAN FOR THE SEEDING PLAN.

GAME RAMP IS PAID PER REVISION OF SECTION 607, FENCES.

ND GREATER THEN 2"
OUT OF VERTICAL

LEVEL TOP

7'-0" MIN.

2I_DII

FILL MATERIAL SHALL BE STRUCTURE BACKFILL (CLASS 2) AND MEET THE REQUIREMENTS OF SECTION 206

2 X 8 NOMINAL
TREATED TIMBER
PER SEC. 508.03,
FASTEN WITH
3/5" X 6"

LAG BOLTS

& WASHERS

AT EACH POST

10'- 12'POSTS
WITH 1'DIA.

'(TYP.)

3

(TYP.)

REQUIRED 6" GAP.
USE VOID FDRM

11
L
K

ALL GAME RAMP POSTS SHALL BE
A MINIMUM 4'-0" BELOW GROUND,— |
AND A MINIMUM 12" IN DIAMETER,

AND ENCASED IN CONCRETE

=

SECTION A-A

TO FILL

GEDTEXTILE CLASS 2

OR APPROVED EQUAL.
PLACED AT 1FO0OT LIFTS
WRAP FACED INSTALLATIDON
WITH 3 FDOT LAP

AT FRONT FACE.

TOPSOIL, SOIL CONDITIONING,

7'-0" MIN

AND SEEDING (NATIVE) FOR

ALL DISTURBED AREAS

_—/ LANDING ZONE

6' MIN
8' MAX |

10" MIN |

" N " N .
i o ! by [~ 3
i o o oy TYPICAL SECTIONS =
= = = = ACTUAL TERRAIN AND ]
CONFIGURATION WILL VARY CUT GAME RAMP |
TOPSOIL, SOIL CONDITIONING,
AND SEEDING (NATIVE) FOR |
E— _ ALL DISTURBED AREAS |
WUANRIN W 7"0" MIN |
-2 =~
8" ¥ Y N ¥ N 6'MIN
TR R AR 8' MAX
RIS - 3
3020202020208 T g
; 4 SERXXAX KA
T T 1 T \‘ ‘\ ""‘ ¥ ’ |
[N [ [ [ [ [ (| (| [ [ [ [ [ [ \‘\" “ SN TN TN\ TN T
i i ST T T T O T TN SN S 1 R O ST oy NN |
| | | | | | | | | | | | | - |
= = = = = = = = = = = = = (TYP) = = FILL GAME RAMP 10 MIN
LANDING ZONE
REAR ELEVATION VIEW
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7'-0" MIN. EXISTING TERRAIN VARRIES 7'-0" MIN. '
A o e A
L - |
ToPSDIL ~ROUND TO FORM A ROUND TO FORM A
R WAL 0" min 7 SMOOTH TRANSITION RAMP WALL -0 MIN. SMOOTH TRANSITION
v ’v< ] // B ! — — 4" MIN. TOPSOIL
T N—x 1 N e
XXX / =
4 — - 1 1—on .
, IND GA 110" max. / _ UNDISTURBED EXISTING GROUND OR s 0T MAX \
6, MIN WCGMPACTED ROADWAY EMBANKMENT .
8' MAX 1 TWO }_1 AT 6! MIN 1
_ /2' O EACH (TYP) 8'MAX _|j AL TWO LIFTS AT
3-0" SEIDJ%RTCIIKAENT L~"2'-0" EACH (TYP.) 2 MIN.
4 GEOTEXTILE
S Z SORTIRN REINFORCMENT
Lo_oB_ Z 7 A B L T B 10 \' o
S~ N ROUND TO FORM A 7
S~ | A | A e SMOOTH TRANSITION e
CUT SECTION PERPENDICULAR TO GAME RAMP FILL SECTION PERPENDICULAR TO GAME RAMP
12'-0" MIN. - 16'-10" MAX.
on ¢ /—4" MIN. TOPSOIL
! XXX X X
i
LEFT AND ( ! XX %
RIGHT WING - i GEOTEXTILE
! 6'-0" . ., REINFORCMENT .~
| LIFTS
‘ . e i
o . | B BOTTOM LIFT ., !
‘ _2% \_/ ........ ‘ ........ .
SECTION A-A
FILL SECTION C-C GEOTEXTILE REINFORCEMENT 4 OF
WALL HEIGHT
TEMORARY TACK TO
‘Q SUPPORT GEOTEXTILE 1" MINIMUM
‘ REINFORCEMENT. o
\ |
R TIMBER SPACER COMPACTED STRUCTURE BACKFILL 320" MIN.
[y, | (SEE NOTE 3 ON SHEET 4)
-~ ! -
S| | 1'-0" OR 2'-0"
BOTTOM LIFT, sl SEIDJ%RTC%ENT Q:Q:Q:Ozng:O:Oz — COMPACTED
i LTS MRS f LIFTS
| > >
. ‘ ) GEDTEXTILE
. / / | NOTES I REINFORMENT
\ 1. GEOTEXTILE REINFORCEMENT SHALL BE WOVEN FABRIC WITH A MINIMUM AVERAGE ROLL
........ VALUE OF 4800 LB/FT FOR INSTALLATIONS WITH A GAP AND 2400 LB/FT FOR GAP DETAIL STEP 1 GAP DETAIL STEP 2

L TOP LIFT

CUT SECTION B-B

INSTALLATIONS WITHOUT A GAP BASED ON ASTM D4595.

. GEOTEXTILE REINFORCEMENT SHALL BE PLACED BY ALTERNATING MACHINE DIRECTION (MD)
WITH CROSS MACHINE DIRECTION (XD) FROM LAYER TO LAYER.

. THE GEOTEXTILE REINFORCEMENT WRAP AT BACK FACE OF GAME RAMP SHALL BE PULLED
BACK SLACK FREE WITH ITS END ANCHORED TO SODIL UNDERNEATH WITH STAPLES OR
PINS.

. MINIMUM SPLICE OF ALL GEOTEXTILE SHALL CONSIST OF 1 FOOT OF OVERLAP.

. 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 DF 2'-0" 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.

. DO NOT USE SPACER FOR THE TOP LIFT (FINAL LIFT). TOP LIFT SHALL ABUT THE GAME RAMP
WALL.
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CURB RAMP TYPE 1A

SEE NOTE .

| 4' MIN. |
SIDEWALK

RAMP | 2

DETECTABLE|
WARNING
SURFACE

6" 10 8"

. TOP OF
5% PAVEMENT

SN\5; S S S v
///\\ 4
CONCRETE 40
SIDEWALK

UTTER

G
FLARED SIDE 6" BREAKPOINT

SECTION A-A ™ INCREASES TO 8"

FOR BRICK PAVERS.

SIDEWALK

TURNING SPACE

(4'MIN. X 4'MIN.) curs

FLARED
SIDE (TYP.)

APPROACH (TYP.)

DETECTABLE
WARNING
SURFACE

GUTTER

SIDEWALK

ISOMETRIC VIEW

PEDESTRIAN
CROSSWALK

4' MIN.

BACK EDGE OF SIDEWALK
IS PARALLEL TO ——
APPROACH ROADWAY (TYP.)

4' MIN.

PEDESTRIAN
CROSSWALK

PEDESTRIAN
CROSSWALK

X SEE DETECTABLE WARNING
PLACEMENT GUIDE DETAIL
ON SHEET 7.

CURB RAMP TYPE 1B MODIFIED

NOTE: GRADE BREAKS SHALL NOT BE PERMITTED IN

CURB RAMP TYPE 1B DETAIL

3" M

CURB RAMP TYPE
REDUCED CURB

FLOWLINE

MAY BE USED IN MID-BLOCK.

RAMPS, TURNING SPACES, AND SURFACE SLOPES.

IN. CURB HEIGHT

1B OR 3B
HEIGHT

N

FLARED SIDE SLOPES
MAY BE GREATER THAN

10% WHEN THE ADJACENT
CIRCULATION PATH IS BLOCKED

I )

7

/1 [

! STEEP FLARED SIDE SLOPES

RAMP_PAY AREA _—

FOR CURB RAMPS TYPES 1A AND 1B.

NOTE 15.

10.

14.

GENERAL NOTES

. THE DETECTABLE WARNINGS SHALL BE INSTALLED AT SIDEWALK TO STREET

TRANSITIONS. THEY SHALL HAVE A TRUNCATED DOME SURFACE. THE DOMES SHALL
BE IN A SQUARE GRID PATTERN AND ALIGNED WITH PEDESTRIAN TRAFFIC.

. ALL DETECTABLE WARNING SURFACES SHALL START A MINIMUM OF 6 INCHES

FROM THE FLOWLINE OF THE CURB AND NOT BE MORE THAN A MAXIMUM OF

8 INCHES FROM ANY POINT ON THE FLOWLINE OF THE CURB, WITH EXCEPTION
FOR TYPES 1B MODIFIED AND 3B MODIFIED CURB RAMPS AS THIS DIMENSION
MAY BE GREATER THAN 8 INCHES ON ONE SIDE OF THE RADIUS.

. THE RAMP SLOPE AND DETECTABLE WARNING SURFACE SHALL BE 8.3% OR FLATTER.
. TOLERANCE LIMITS ON THE RAMP RUNNING SLOPE AND FLARED SIDE SLOPES SHALL BE

+0.57% MAXIMUM. THE DEPARTMENT WILL MEASURE THE SLOPES AND THOSE EXCEEDING
THE MAXIMUM TOLERANCE WILL NOT BE ACCEPTED.

. THE MINIMUM WIDTH FOR SIDEWALK IS 4 FEET.
. DRAINAGE STRUCTURES, TRAFFIC SIGNAL EQUIPMENT, OR OTHER OBSTRUCTIONS

SHALL NOT BE INSTALLED IN THE CURB RAMP OR TURNING SPACE AREAS.

. CONSTRUCTION OF THE CONCRETE PEDESTRIAN CURB SHALL BE INCLUDED IN

THE BID PRICE OF THE CONCRETE CURB RAMP.

. IF THE PLACEMENT OF THE PEDESTRIAN PUSH BUTTON ASSEMBLY ON A TRAFFIC SIGNAL

MAST POLE WILL NOT BE WITHIN EASY REACH (10 INCHES OR LESS AND UNDBSTRUCTED)
OF ALL PEDESTRIANS (IN ACCORDANCE WITH THE AMERICANS WITH DISABILITIES ACT),
THEN A SEPARATE PEDESTRIAN PUSH BUTTON POST ASSEMBLY (PPBPA) SHALL BE
INSTALLED WITHIN ADA REACH RANGES. THE PPBPA SHALL MEET THE PROVISIONS FOUND
IN "SECTION 4E.08 THROUGH 4E.13 - PEDESTRIAN DETECTORS" OF THE 2009 MUTCD
MANUAL WITH REVISIONS 1 AND 2.

. DIAGONAL CURB RAMPS (ON THE APEX) ARE NOT PREFERRED IN NEW CONSTRUCTION.

A SINGLE DIAGONAL CURB RAMP (ON THE APEX) WILL ONLY BE PERMITTED DURING
RECONSTRUCTION DR ALTERATION WHERE PHYSICAL OR SITE CONSTRAINTS PREVENT
TWO CURB RAMPS FROM BEING INSTALLED. THE ENGINEER SHALL PROVIDE APPROVED
JUSTIFICATION DOCUMENTATION (CDOT CURB RAMP DESIGN VARIANCE REQUEST FORM).
ALL CURB RAMPS INSTALLED ON THE APEX MUST MEET THE STANDARDS AS DEFINED
IN M-608-1.

CURB RAMPS (EXCLUDING FLARED SIDES OR BLENDED TRANSITIONS) SHALL BE WHOLLY
CONTAINED WITHIN THE WIDTH OF THE CROSSWALK AND/OR THE PEDESTRIAN STREET
CROSSING THEY SERVE.

. ALL CURB RAMP JOINTS AND GRADE BREAKS SHALL BE FLUSH (0"t!/"). THE JOINT

BETWEEN THE ROADWAY SURFACE AND 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.

. 7O AVOID CHASING GRADE INDEFINITELY WHEN TRAVERSING THE HEIGHT OF CURB,

THE RAMP LENGTH SHALL NOT EXCEED 15 FEET. ADJUST THE RAMP SLOPE AS NEEDED
TO PROVIDE ACCESS TO THE MAXIMUM EXTENT TECHNICALLY FEASIBLE.

THE CHANGE IN GRADE AT THE BDTTOM OF THE CURB RAMP AND ADJOINING ROAD SURFACE
SHALL NOT EXCEED AN ALGEBRAIC DIFFERENCE OF 13.33%. THE COUNTER SLOPE OF THE
GUTTER OR ROAD AT THE FOOT OF A CURB RAMP, TURNING SPACE, OR BLENDED TRANSITION
SHALL NOT EXCEED 5.0%

. FLARED SIDE SLOPES MAY EXCEED 107 ONLY WHERE THEY ABUT A NON-WALKABLE SURFACE

OR THE ADJACENT CIRCULATION PATH IS BLOCKED.

. THE STANDARD TURNING SPACE IS 4 FEET BY 4 FEET. WHERE THE TURNING SPACE IS

CONSTRAINED, THE TURNING SPACE SHALL BE 4 FEET MINIMUM BY 5 FEET MINIMUM.
THE 5 FOOT DIMENSION SHALL BE PROVIDED IN THE DIRECTIDN OF THE RAMP RUN.

PERCENT SLOPE
EQUIVALENT SLOPE

1.07%
100:1

SLOPE TABLE

2.0%
50:1

5.07%
20:1

7%
14:1

8.3%
12:1

10.0%
10:1
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CONCRETE
PEDESTRIAN CURB
(SEE NOTE 3)

CURB RAMP TYPE 2A

-

N

/\

RAMP PAY AREA

FOR CURB RAMP TYPES 2A AND 2B.

b

CONCRETE

CURB
(SEE NOTE 3)

ISOMETRIC VIEW

SEE NOTE 2. CONCRETE
PEDESTRIAN CURB
(SEE NOTE 3) — A
6" x 12" CONCRETE *4. MIN. fL l
PEDESTRIAN CURB \ SIDEWALK
(SEE NOTE 3) 2! MIN. W Tg g
~—2©6"T0 8
DETECTABLE .
WARNING TOP OF { . 12/" *
SURF ACE 5% PAVEMENT 8.3%
SRR e g — |~ Py | M — 0
§¢§4 IR arv B Ottty K AR =5 <
e ok Lok L2
RAMP INCREASES TO 8" ! ! I
FOR BRICK PAVERS. 6MIN. 4" VN, 6 MIN.
SECTION A-A |
* SEE NOTE 16 ON SHEET 1. A
CURB RAMP TYPE 2B
| | AMIN. | 6 SEE NOTE 1.
RAMP TURNING SPACE RAMP

VARIES 4" 70 8"

CONCRETE 4"
PEDESTRIAN CURB
(SEE NOTE 3)

RAMP PAY AREA

PEDESTRIAN ——=

NOTES
L. CURB RAMP TYPE 2B MAY BE USED IN MID-BLOCK.

2. DIAGONAL CURB RAMPS (ON THE APEX) ARE NOT PREFERRED IN NEW CONSTRUCTION.
A SINGLE DIAGONAL CURB RAMP (ON THE APEX) WILL ONLY BE PERMITTED DURING
RECONSTRUCTION OR ALTERATION WHERE PHYSICAL OR SITE CONSTRAINTS PREVENT
TWO CURB RAMPS FROM BEING INSTALLED. THE ENGINEER SHALL PROVIDE APPROVED
JUSTIFICATION DOCUMENTATION (CDOT CURB RAMP DESIGN VARIANCE REQUEST FORM).
ALL CURB RAMPS INSTALLED ON THE APEX MUST MEET THE STANDARDS AS DEFINED

IN M-608-1.
3. THE PEDESTRIAN CURB MAY BE OMITTED IF THE GROUND SURFACE AT THE BACK
OF THE CURB RAMP OR LANDING IS THE SAME ELEVATION AS THE CURB RAMP
OR LANDING AND THERE IS NO MATERIAL TO RETAIN.
6|
A
" _f
MIN. -~
PEDESTRIAN | A
CROSSWALK
(TYP.) CURB
TURNING
g SPACE
C
SIDEWALK CONCRETE
PEDESTRIAN CURB
(SEE NOTE 3)
CURB AND GUTTER
CURB RAMP TYPE 2C
6 5'MIN |
TURNING SPACE
SIDEWALK

GRADE BREAK

/GRADE BREAK
CONCRETE

PEDESTRIAN CURB
(SEE NOTE 3)

3" EXPANSION
JOINT (TYP.)

CURB RAMP
SECTION C-C

SECTION B-B
FOR CURB RAMP TYPES 2C. ISOMETRIC VIEW
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NOTES
1. CURB RAMP TYPE 3B MAY BE USED IN MID-BLOCK.

A PEDESTRIAN 2. DIAGONAL CURB RAMPS (ON THE APEX) ARE NOT PREFERRED IN NEW CONSTRUCTION.
. * CROSSWALK A SINGLE DIAGONAL CURB RAMP (ON THE APEX) WILL ONLY BE PERMITTED DURING
4 P RECONSTRUCTION OR ALTERATION WHERE PHYSICAL OR SITE CONSTRAINTS PREVENT
SIDEWALK MIN. TWO CURB RAMPS FROM BEING INSTALLED. THE ENGINEER SHALL PROVIDE APPROVED
JUSTIFICATION DOCUMENTATION (CDOT CURB RAMP DESIGN VARIANCE REQUEST FORM).

ALL CURB RAMPS INSTALLED ON THE APEX MUST MEET THE STANDARDS AS DEFINED

IN M-608-1.
SIDEWALK
CONCRETE BUFFER STRIP
PEDESTRIAN CURBS
CONCRETE BUFFER STRIP
PEDESTRIAN CURBS A AU
w 5' MIN.
4' MIN. M -
‘8.3‘/.
wr - MAX. w
w PEDESTRIAN
CROSSWALK . C.
CURB RAMP TYPE 3A Is ooy NORETE T
SEE NOTE 2. i UR8 v
fL 4 MIN 2 MIN. .o
- : 5
6II TU 8" i W
x99 MIN.
| 4'MIN. | 4' MIN. L2 , MAX
2 A :
DETECTABLE :
. WARNING TOP OF PEDESTRIAN
o - | SuRFAGE PAVEMENT CURB RAMP TYPE 3B CROSSWALK
AN : SEE NOTE 1. * SEE DETECTABLE WARNING
CONCRETE 2NN PLACEMENT GUIDE DETAIL
SIDEWALK CONCRETE . GUTTER SLOPE | . | ON SHEET 7. \\
PEDESTRIAN CURB ° 5% MAX. CONCRETE YARIES CURB RAMP TYPE 3B MODIFIED PEDESTRIANI — 2'MIN,
. PEDESTRIAN CURB ’_7 gn CROSSWALK
INCREASES TO 8" VARIES
ceoTion n R P e PLAN VIEW
R \ o T L TN
\ \ SECTION B-B I
FL i " W " R "
6" 7O 8" - e e
' ' ' \ \A]
5' MIN. | 4' MIN. [ 2 T| ”
oo w W DETz-gT]ABGLE v
WARNINI TOP OF a w
W RP S _ 2% l . SURF ACE PAVEMENT Z, w
- - D N L
1/ X 4
CONCRETE CONCRETE
\ e 2 \ PEDESTRIAN CURB  SIDEWALK CONCRETE o ST SLOPE
RAMP PAY AREA ISOMETRIC VIEW PEDESTRIAN CURB RAMP PAY AREA
SECTION C-C CURB RAMP TYPE 3C (COMBINATION
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i NOTES
CURB GUTTER
PEDESTRIAN  GURB SLOPE 1. RAMP GRADE BREAKS SHALL BE PERPENDICULAR TO THE RUNNING SLOPE.
(SEENOTE ) TRANSITION 15'-0" MAX. L 2. PEDESTRIAN CURB MAY BE OMITTED IF THE GROUND SURFACE AT THE BACK OF THE CURB RAMP AND TURNING SPACE WILL
\ BE AT THE SAVE ELEVATION AS THE CURB RAMP AND TURNING SPACE, OR THERE WILL NOT BE ANY MATERIAL TO RETAIN.
- i - . - aw . wr . . w . . . . . wr . __6" TU 8II
M T GRADE BREAK
A v A , TP OF
: 5;( PAVEMENT
L SIDEWALK 8.3% g 2% T l —e—— | AR {
TNMAX. MIN. ‘ T
4" BREAKPOINT GUTTER
I ! SIDEWALK
FACE OF SECTION A-A
GUTTER CURg  DETECTLE | SEE DETECTABLE WARNING 4 4
SURNING - PLACEMENT GUIDE
DETAIL ON SHEET 7

777777777 -

S TURNING SPACE ~
N WITH 2% CROSS SLOPE™ |

PLAN VIEW ////

CROSS SLOPE RATE OF CHANGE
IS 3% PER LINEAR FOOT MAX.

SIDEWALK

RAMP PAY AREA EXAMPLE ROADWAY PROFILE 177 —

RAMP CROSS SLOPE TRANSITION TO MATCH ROADWAY PROFILE
CURE RAMP TYPE 4A (APPLICABLE TO ALL CURB RAMP TYPES)

ISOMETRIC VIEW

CURB RAMP CROSS SLOPES AND TURNING SPACES SHALL BE:

PEDESTRIAN CURBS 5
(SEE NOTE 2) A. 27 MAX. WHEN A YIELD OR STOP CONTROL IS PRESENT.

CURB RAMP. TURNING SPACE L B. PERMITTED TO EQUAL THE ROADWAY GRADE WHEN THERE IS NO YIELD
1

, OR STOP CONTROL, WHEN A TRAFFIC SIGNAL IS PRESENT,
MATCH SIDEWALK WIDTH 15'MAX. 2' MIN. 60 0 & OR AT A MIDBLOCK CROSSING LOCATION.

SIDEWALK g3ty | 1™ | 2 wax

CURB RAVP SR MAG | | 2K WA | | -GRADE BREAK

c TURNING 4 Jr T ? T m<—— ROADWAY
B SPACE g 7V emduee N\ GUTTER sioe
4" GRADE 2% MAX
SURFACE
SIDEWALK ___ SECTION B-B
4-0" MIN. WIDTH

CURB
PLAN VIEW

~=— TURNING SPACE —=

CURB RAMP | PEDESTRIAN CURB | CURB RAMP
15' MAX. SEE NOTE 2 15' MAX.
41 MIN. {

GRADE BREAK

GRADE BREAK 8.3% MAX. 8.3% MAX.
SIDEWALK [ e e ¥t s e ey SIDEWALK
T B ISOMETRIC VIEW
GRADE BREAK — L GRADE BREAK RAMP_PAY AREA
SECTION C-C CURB RAMP TYPE 4B
FOR USE WHERE PEDESTRIAN CROSSING IS IN ONE DIRECTION ONLY.
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i
CURB & SIDEWALK WIDTH VARIES
GUTTER
RAVP
8.3% MAX.
VARIES
2%
FLARED MK
SIDE

GRADE BREAK
OPTIONAL

6II
T0
TOP OF
2% PAVEMENT
‘ MAX
RAMP SIDEWALK WIDTH
8.3% MAX. VARIES
-— GUTTER SLOPE
5% MAX.
FLARED
SIDE
VARIES

BLENDED TRANSITION (DEPRESSED CORNER) TYPE S5A

NOTES
1. SLOPES SHOWN AS TYPICAL IN SECTION A-A MAY BE ADJUSTED

IF NECESSARY TQO FIT EXISTING CONDITIONS BUT MAY NOT EXCEED

5% SLOPE UNDER ANY CONDITIONS.

2. ALL TRUNCATED DOME PANELS OR PAVERS PLACED AT THE SAME CORNER

SHALL BE MADE UP OF THE SAME UNIFORM MATERIAL TYPE.

3. DEPRESSED CORNERS WITH LARGE SPANS CAN MAKE THE STREET TRANSITION
DIFFICULT TO DETECT FOR PEDESTRIANS AND MOTORISTS. LIMIT THE SIZE AND
DELINEATE WITH DETECTABLE WARNINGS. SHOULD A LARGE DEPRESSED CORNER
BE AN EXISTING CONDITION, CONSIDER ADDING INTERMITTENT BARRIERS, SUCH
AS PLANTING BOXES OR BOLLARDS NEXT TO THE CURB TO PREVENT VEHICLES
FROM TRAVELING ONTO THE SIDEWALK WHEN TURNING THE CORNER. SPACE THE
BARRIERS AT LEAST 36 INCHES APART TO PERMIT WHEELCHAIR USERS TO PASS.

GRADE
BREAK
L (OPTIONAL)

* INCREASES 10 8"
FOR BRICK PAVERS.

SECTION A-A

RAMP_PAY AREA
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2I_OII
MIN.

2I_OII

TURNING
SPACE

5'-0" MIN. TYPE 1B OR 3B

CURB RAMP __ [|>~_

K
/" TURNING SPACE
5'-0" MIN.

4'MIN. DETECTABLE

DETECTABLE \\

SEE CUT-THROUGH AND
RAISED INTERSECTION
ISLANDS NOTE 2

AN

L.

NOTE

CURB RAMP AND CUT-THROUGH WIDTHS SHOULD BE THE SAME WIDTH
AS ANY SIDEWALK OR MULTI-USE PATHS WHICH THEY SERVE.

CURB RAMP
TYPE 1B

SEE NOTE 1 WARNING
WARNING \ 4" MIN.
SURFACE (TYP.) SURFACE SEE NOJE 1
(TYP.)
CUT-THROUGH AND RAISED INTERSECTION ISLANDS RAMP_PAY AREA
L. FOR CUT-THROUGH INTERSECTION ISLANDS, THE DETECTABLE WARNING SURFACES
SHALL BE AT THE FLOWLINE. FOR RAISED INTERSECTION ISLANDS, THE DETECTABLE (WILL INCLUDE FLARED SIDES IF CONSTRUCTED)
WARNING SURFACES SHALL BE 6 TO 8 INCHES BACK FROM THE FLOWLINE (SEE SHEET 7). SEFE gggg Eﬁug ggg 1388 [113'54 SSITEEEETT 13,
. FLARED SIDES ARE PREFERENTIAL ON RAISED INTERSECTION ISLANDS
AND SHOULD BE PROVIDED FOR ISLANDS WHICH SERVE MULTI-USE PATHS
OR AT LOCATIONS WHERE BICYCLE USE IS EXPECTED.
SEE CUT-THROUGH AND _
RAISED MEDIAN CROSSING
ISLANDS NOTE 1 —.
—— — — p— ff
5-0" MIN
LESS TURNING
THAN SPACE — TS 5i-Qn
61-0" ¢ TURNING MIN.
5I_OII L
MIN. CURB RAMP SPACE
TYPE 1B l l
—— — — — \&
[ ] — —
[ ]

CUT-THROUGH AND RAISED MEDIAN CROSSING ISLANDS

1. FOR CUT-THROUGH MEDIAN CROSSING ISLANDS, DETECTABLE WARNING SURFACES SHALL BE PLACED
AT THE EDGES OF THE ISLAND AND BE SEPARATED BY A MINIMUM 2 FOOT SPACE WITHOUT DETECTABLE
WARNING SURFACES. IF A 2 FOOT SEPARATION BETWEEN DETECTABLE WARNING SURFACES CANNOT
BE PROVIDED, THEN NO DETECTABLE WARNING SURFACES SHALL BE INSTALLED.

PERPENDICULAR CURB RAMPS FOR CROSSING ISLANDS

J

S~
B

Nl

<
g

RAMP PAY AREA
SEE CURB RAMP TYPE 1B ON SHEET 1.

Denver, Colorado

CDOT
&g’
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. DETECTABLE WARNING = WIDTH OF RAWP

| L AND CURB AREA | RAMP ]

GUTTER ' ? - - >

CURB FLARED SIDE g s ot s s Lt
. FLARED \__OR CURB RAMP , R R R
iTRANSITIUN i |leeoo 00000 ceeeooo
M b . " ®© © © @0 ®©©® @0 0O 0O 0O 0 006
6 . . l®o© @@ ©0 006000 0 00
|©® © © @ @@ @@ @ 0606 0660 @ © 6
2I_OII ® © @ @ @ ©© ©© 0 © 0 @ © 0
6" MIN |® © © @ @ @ ® © @ @ @ @ @ @
CDNCRETE : ® © © @ @ @ ®© © @ @ 0 @ @ @0
1 ©®©@ © @0 © 06 60606 @ 00
CURB AND GUTTER PAID PAID FOR AS CONCRETE CURB RAVP cecoco0cco000000e

! FOR AS CURB RAWP | 70 BE POURED MONOLITHICALLY ©000000000000 CURB
6" MIN. TO 8" MAX. 1 a s o T . rrww LINE
P.J.=PERMISSIBLE JOINT WITH EPOXY-COATED DEFORMED NO.4 BY 18 IN. BARS FROM CURS FLOW LINE : t .t .
CONFORMING TO AASHTO M 284 AT 18 IN. SPACING. 0.65"
(TYP) 16" 70 2.4 L DETECTABLE WARNING PLATE
SECTION VIEW FOR TYPES 1 AND 3 CURB RAMPS
PLAN VIEW OF DETECTABLE WARNING SURFACE

~=—CURB AND GUTTER TYPE 2

5I_OII

NOTES

1. THE TRUNCATED DOME PLATE SHALL BE EMBEDDED IN THE CONCRETE

CURB RAMP WHILE CONCRETE IS PLASTIC.

2. THE TRUNCATED DOME PLATE TO BE USED SHALL BE ON THE CDOT

APPROVED PRODUCT LIST.

3. WHEN THE DETECTABLE WARNING SURFACE IS CUT, GRIND OFF
THE REMAINING PORTION OF ANY CUT DOMES. SEAL ALL CUT
PANEL EDGES WITH AN APPROVED PRODUCT LIST (APL) SEALANT

TD PREVENT WATER DAMAGE.

4. THE DETECTABLE WARNING SURFACE SHALL SPAN THE ENTIRE WIDTH
OF THE RAMP. IF CONDITIONS DO NOT ALLOW THE ENTIRE SPAN,
THE DETECTABLE WARNING SURFACE SPAN SHALL NOT BE MORE THAN
2 INCHES AWAY FROM EACH SIDE OF RAMP.

0.040" (TYP.) ] 0.90" (TYP.)

0.20" ; / N\
NON-SKID SURFACE

PLATE THICKNESS VARIES—1

ELEVATION VIEW OF DETECTABLE WARNING PLATE

TD BE POURED MONOLITHICALLY
| WIDTH OF DETECTABLE WARNING AND RAMP

I 5I_OII

FLOW LINE (

WIDTH OF FLARED SIDE

107 wax.

WIDTH OF FLARED SIDE

10 % MAX.

CURB AND GUTTER TYPE 2 —==

) FLOW LINE
>3

<.- s s s DOME (TYP.) - — " : AR °> l
.h .b X > > ) . - ] . . > > > X S A . A : A . .
— . . . L pﬁm . D e B T
<. "D °,> "b 'T;A' S8 C 8 ;A- A Ca N .BI'I.;.A'..'.A'.. ;.A'.. ;.A'.. ;.A'.. ;A-l. ;.A-I.GH'.A-I. ;.A'I_'.A'I. ;.A'I_ ;.A' S8 S A C 8 > _;'D » b >b>
/ \
SECTION VIEW OF CURB RAMP TYPE 1
SIDEWALK SIDEWALK
. )
L WIDTH OF 8.3%
RAVP | \iax.
SIDEWALK 6" x 12" CONCRETE ‘
6" T0 8" . PEDESTRIAN CURB
O 2MIN. | o CURB 2'MIN. CURB 2%
5% . ] MAX. GREATER THAN 5'
1 MAX. I et/ = R 5'0R LESS FROM FROM BACK OF CURB
— e N WY (Y _ BACK OF CURB
. I BNV GRADE BREAK
B o L= AT CURB RAMP
g6 RAMP # GRADE BREAK \ 2
T AT CURB RAMP MIN.
EXPANSION FLOWLINE FLOWLINE
JOINTS GUTTER GUTTER
SECTION VIEW FOR TYPE 2 CURB RAMP DETECTABLE WARNING PLACEMENT GUIDE FOR PAVERS AND PLATES
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F DETECTABLE WARNING WELL

AND CURB AREA RAMP

GUTTER

CURB
5% FLARED

———~ TRANSITION
6"{ o L, .

CURB AND GUTTER PAID

FLARED SIDE 6"
OR CURB RAMP

"D PAVERS
6" |  FOUNDATION (TYP.)

PAID FOR AS CONCRETE CURB RAMP

' FOR AS CURB RAMP

! TO BE POURED MONOLITHICALLY

P.J.=PERMISSIBLE JOINT WITH EPOXY-COATED DEFORMED NO. 4 BY 18 IN.BARS
CONFORMING TD AASHTOD M 284 AT 18 IN. SPACING.

SECTION VIEW FOR TYPES 1 AND 3 CURB RAMPS

DETECTABLE WARNING WELL

L WIDTH OF
SIDEWALK | l«—— 6" x 12" CONCRETE
PEDESTRIAN CURB
6" 70 8"
N : 2'MIN., lL .
gy L e - o
p—m T - : - R s . o/
TP N BN
" -
—l? 8"—1 8 FLARED SIDE 4"
T
EXPANSION
JOINTS

DETAIL FOR TYPE 2 CURB RAMP

AT THE LOWEST POINT

2 INCHES AWAY FROM

~———— WIDTH OF RAMP
z ~——  ~———— . — 7
bbb,bfb,;fb bbb.;f
'eeiseso:oeo-eeee-ee
© 0 0/00 00000666006
e @ 0fe @ 0|0 @ 0|0 @ ©|0 0 ©
|o @ ojle @ 0|0 0 0|0 © 0|0 @ @
2'-0" © e 0|l0o 0000 o0eoeoeeoeo
MIN. |o @ @le @ 0|0 @ 0|@ @ ©|0 @ ©
©00l0o0 000 0ee oo o
e @ @je @ 0|0 0 0|0 ©@ ©|0 0 @
© 0 0/0 00|00 0ee oo o
0|0 @ 0|0 @ 0|©@ @ ©|® © © CURB
6" MIN. TO 8" MAX. A A - T a A - FLOW LINE
FROM CURB FLOW LINE ~ | » bl . .,. s | 7. 1/
0.85" " 0
1.6" TO 2.4 DETECTABLE WARNING WELL
(TYP.)
PLAN VIEW OF

DETECTABLE WARNING AND WELL

(PAVERS NOT DRAWN TO SCALE)

THE TOP DIAMETER OF THE TRUNCATED DOMES
SHALL BE 507% TO 65% OF THE BASE DIAMETER

-
Vi,

ELEVATION VIEW OF SINGLE DOME

0.2"

* 16070 240 —o] e
1 1

l~— RAMP —+|

WIDTH

6" 7D 8" TO
CURB FLOW LINE

PLAN VIEW

DOME AND DETECTABLE WARNING DETAILS

NOTES

1. THE DETECTABLE WARNINGS SHALL BE BE MADE OF PAVERS
WITH A TRUNCATED DOME SURFACE.

2. THE TOP OF THE DRAINAGE WEEP HOLE SHALL BE LOCATED

OF THE DETECTABLE WARNING WELL.

3. THE DETECTABLE WARNING SURFACE SHALL SPAN THE ENTIRE WIDTH
OF THE RAMP. IF CONDITIONS DO NOT ALLOW THE ENTIRE SPAN,
THE DETECTABLE WARNING SURFACE SPAN SHALL NOT BE MORE THAN

EACH SIDE OF RAMP.

Lo

16" TO 2.4"

y

* SHALL BE

EQUAL IN
BOTH DIRECTIONS

TO BE POURED MONOLITHICALLY
~<—CURB AND GUTTER TYPE 2 >0 WIDTH OF DETECTABLE WARNING AND RAMP S CURB AND GUTTER TYPE 2 —==
( WIDTH OF FLARED SIDE DETECTABLE WIDTH DF FLARED SIDE )
WARNING o FLOW LINE
FLOW LINE < ., - PAVERS (TYP.) . 10% MAX. D.D-D.,-D.,-D.>
T T e N A ST v[ _____ X : S |
2 2 2 s - - - j . R . . T .
<n R IS . > R IS R /i/ - /[ __JI_‘;:;I Dp iu DA- >A >A >A > X D,;-b : l>>
: > > > . S . . - . o
/ I’t ba \
Tl | 6" | I 4n 6" | | f
f 2'-" ¥4" DIA. DRAINAGE f 2'-" |
AGGREGATE
WEEP HOLE 1
(SEE NOTE 2) BASE I SAND
FOUNDATION (TYP.)
SECTION VIEW OF CURB RAMP TYPE 1
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6I - 5II
A
T i FOR -0 DETECTABLE WARNING ¥4" PRESSURE
ANCHORING (TYP.) ‘ SURFACE TREATED PLYWOOD
] r_ 3 SLIP-RESISTANT OR MARINE BOARD
k{l ‘ SURFACE
i | |
6 ,,,f,f,');i;,.\,‘_.'l': e e R T
o Joloooococoo 3%"
b, |oo0o00o0000
1'- 6" . o‘ooooooo
a 00000000
R ° ,,ovnaoo{:éaii ] -—
N | oooo0oo0o0009¢o00 ‘ I
° 00000000000 |
T -—-|—--—,F ofcooo0o000000 | |
. .8 00000000000 | | ‘ ! 1"25/8"
50— gn » - |cloooo0o0eoooo” o ! ‘
"> |oo00000000 L\L |
_ 00000ROP Y - 3/ ~ "o e AL = - n - .Y
I- 6" R RS ecsd SRTE s o AT P TTEIIS TE
4o Qo b loleccseer ‘ BLOCKING ‘
. c0oooo | (TYP.) | 1-2%"
1 T .%Te%sooe | |
IS e 0000 ‘ ‘
M b4 e T R A R I TR P - — - —
1'- 6" . ;A- o‘ooo i i
0’000
. o000 SCREWS (TYP.) ‘ -
/.‘D S i | (SEE NOTE 3) \ I'- 3%
g ,77,7,%,.7;9;,':,‘:'::’- . | !
> R R A e il FT TP ® T T TR AT o[ [ FI ||-|fl M
T. | RAMP SUPPORT |
3 ‘ JOIST (TYP.) ‘—7 3" (TYP.)
MORTAR g 1 | 21- 5/, (TYP.) } 21- 5/, (TYP.) } | v
7I - 4II l
0P VIEW
CONSTRUCTION ORANGE
DOUBLE WIDE CORNER REFLECTORIZED SHEETING
BRACKET (TYP.)
DETECTABLE
WARNING
SURFACE b - B 6"
16d NAIL DRIVEN
INTO HMA FOR 1x 4 EDGE
ANCHORING BOARD
HMMHMNWI%MMWHIH%‘ £
MORTAR T T [ e W——W/WTW 5V,
T Rap sUPPORT _/ ‘ _/
A ISt | BLOCKING (TYP.)
3"F— 3/4" (IN) PRESSURE ¢ 21— g
TREATED PLYWOOD /! ~— 172"
" " OR MARINE BOARD 51 Sl
[ [ [

SIDE VIEW
RAMP AND EDGE BOARD

TEMPORARY PERPENDICULAR CURB RAMP

1 x 4 EDGE

BOARD '\

A

NOTES

1. A TEMPORARY PEDESTRIAN ACCESS ROUTE SHALL BE PROVIDED WHENEVER THE EXISTING PEDESTRIAN ACCESS ROUTE
IN THE PUBLIC RIGHT-OF-WAY IS BLOCKED BY CONSTRUCTION, ALTERATION, MAINTENANCE, OR OTHER TEMPORARY
CONDITIONS. FOR FURTHER WORK ZONE INFORMATION, PLEASE REFER TO CDOT'S WEBPAGE TITLED "ADA IN WORK ZONES".

2. THIS DESIGN ASSUMES DPTIMAL CONDITIONS AND A STANDARD CURB HEIGHT OF 6 INCHES. INSTALLED RAMPS SHALL BE ND STEEPER
THAN 8.3% AND SHALL HAVE A CROSS-SLOPE OF 2.0% OR LESS. USE SHIMS OR GROUT AS REQUIRED TO ADJUST FOR EXISTING CONDITIONS
AND TO PREVENT ROCKING. SHIMS SHALL BE NO HIGHER THAN 1 INCH AND SHALL BE SECURED TO THE RAMP. FOR CURBS SHORTER THAN
6 INCHES, INSTALL A RAMP ON THE SIDEWALK NO STEEPER THAN 8.3%, AND MADE OF GROUT OR AS APPROVED BY THE ENGINEER.
ADJUSTMENTS TO THE RAMP DIMENSIONS SHOWN MAY BE REQUIRED TO MATCH EXISTING CONDITIONS.

SCREWS SHALL BE USED TO SECURE THE RAMP SURFACE. SPACING SHALL BE IN ACCORDANCE WITH THE CURRENT BUILDING CODE.
USE A SLIP-RESISTANT TREATMENT FOR THE SURFACE OF RAMP.
ALL FASTENERS SHALL BE GALVANIZED.

o o > o

DO NOT INSTALL A HAND RAILING IF USING THE EDGE BOARD OPTION.

BRACKET BOLT:
(1) %" - 16 x 1/," HEX BOLT, STEEL
(1) FLAT WASHER

(1) %" - 16 HEX NUT, STEEL

(TYP.)

CONSTRUCTION DRANGE

DOUBLE WIDE REFLECTORIZED SHEETING

CORNER BRACKET

N\
=
o

1x 4 EDGE BOARD

N

¥ PRESSURE TREATED
PLYWOOD OR MARINE BOARD

RAMP SUPPORT JDIST SCREW, STEEL (TYP.)

i

SECTION A-A
PERSPECTIVE VIEW

2" x ¥4" HEX LAG SCREW, STEEL

DOUBLE WIDE CORNER BRACKET
DETECTABLE WARNING

BRACKET BOLT
SURFACE
llii (AT I [Hl“i

k:f
\ ¥4" PRESSURE TREATED
PLYWOOD OR MARINE BOARD

RAMP SUPPORT JOIST

A

END VIEW

ISOMETRIC VIEW
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5I - DII

REFLECTORIZED SHEETING

TEMPORARY PEDESTRIAN PLATFORM (TYP.)

RAMP SUPPORT JOIST

NOTES

1. ALL HOLES SHOWN SHALL BE DRILLED TO FACILITATE
RE-USE AND FLEXIBLE EXPANSION.

2. THIS DESIGN ASSUMES OPTIMAL CONDITIONS AND A
STANDARD CURB HEIGHT OF 6 INCHES. INSTALLED RAMPS
SHALL BE ND STEEPER THAN 8.3% AND SHALL HAVE
A CROSS-SLOPE OF 2.0% OR LESS. USE SHIMS OR GROUT
AS REQUIRED TO ADJUST FOR EXISTING CONDITIONS
AND TO PREVENT ROCKING. SHIMS SHALL BE NO
HIGHER THAN 1 INCH AND SHALL BE SECURED TD THE
RAMP AND/OR PLATFORM. FOR CURBS SHORTER THAN
6 INCHES, INSTALL A RAMP ON THE SIDEWALK,NO STEEPER
THAN 8.3%, AND MADE OF GROUT OR AS APPROVED BY
THE ENGINEER. ADJUSTMENTS TO THE PLATFORM
DIMENSIONS SHOWN MAY BE REQUIRED TO MATCH
EXISTING CONDITIONS.

SCREWS SHALL BE USED TO SECURE THE RAMP
SURFACE. SPACING SHALL BE IN ACCORDANCE WITH
THE CURRENT BUILDING CODE.

4. USE A SLIP-RESISTANT TREATMENT FOR SURFACE
OF RAMP.

5. ALL FASTENERS SHALL BE GALVANIZED.

CONNECTING EYE BOLT -
(1) Yo" - 13 x 6 EYE BOLT, STEEL
(1) 1- Yo" FLAT WASHER

(1) 2" - 13 HEX NUT, STEEL

¥," PRESSURE

TREATED PLYWOOD OR

MARINE BOARD (TYP.)

PLATFORM SUPPORT JOIST 3.

" DIAM. HOLES (TYP.) -
PRE-DRILLED FOR RAIL COLUMN

DETECTABLE WARNING SURFACE (TYP.)

TEMPORARY CURB PLATFORM

ISOMETRIC VIEW
DUAL RAMP

- gl - g4l -
r-es" 2'- 47" , v CONSTRUCTION ORANGE
! ‘ ‘ ¥," PRESSURE
SLIP-RESISTANT \ 2" (TYP.) —w‘ ~— TREATED PLYWOOD 1 x 4 EDGE BOARD
SURFACE ‘ . OR MARINE BOARD
\ L
} ‘ T CONSTRUCTION ORANGE
9 j | REFLECTORIZED SHEETING
+-— - 3" 1x 4 EDGE BOARD
1= on — - DOUBLE WIDE CORNER BRACKET
WITH 3" - 16 x 1-/5" HEX
BOLT, STEEL (TYP.)
X _ - 2I/2u
CONNECTING J-BOLT -
(1) Yo" - 13 x 6 J-BOLT, STEEL
VAL CNCRICINY AR T T FT T T FF3—-fF— 5'-0" (1) 1" FLAT WASHER
| (1) /" - 13 HEX NUT, STEEL
- ol
+-— / BLOCKING - 27 TEMPORARY PEDESTRIAN RAVP (TYP.)
1= 9n I{ [ T TTT TTPTIT T Te TTTIT[TIT IT T A} — -[—
i SECTION A-A
3 PERSPECTIVE VIEW
T[T I“\IIII-I |I-I“\II-III|°|l 4I“\H Tk II-I“\II‘\I_
! ‘ ‘ ‘ SCREWS (TYP.)
PRE-DRILLED HOLES | | | | (SEE NOTE )
(TYP.) FOR RAILING [ S IO Sl SN SO S SN SO Sl S 51 (TYP.)
ASSEMBLY (Typ) + (Tyr) - (yp) - (vpy - | :
PLAN VIEW
5I_ OII
TEMPORARY
1 x 4 EDGE BOARD WITH 1= qn 1= o A A TEMPORARY A PEDESTRIAN
CONSTRUCTION ORANGE i i PEDESTRIAN | PLATFORM
REFLECTORIZED SHEETING _\ ‘DDUBLE WIDE (‘:URNER ‘ ‘ RAMP _\ |
BRACKET (TYP.) ‘ ‘ |
%" PRESSURE | ‘ | | === T g HHM.H e A
TREATED PLYWOOD OR ‘ ‘ ‘ ‘ |
MARINE BOARD B
T AT T TR / %
_ B = T T T | —]
15\ RIHE \ MM \ / AN Nal
i IN Ll il | |
oo CONNECTING EYE BOLT
2-1p" V6" DIA. HOLES - 4.‘ VAT CONNECTING J-HODK
PRE-DRILLED FOR RAIL COLUMN

ELEVATION VIEW

Y6" DIA. HOLES (TYP.) -

L A

SIDE VIEW

PLATFORM DETAILS

PRE-DRILLED FOR RAIL COLUMN

DETECTABLE
WARNING
SURFACE

ISOMETRIC VIEW

TEMPORARY PARALLEL CURB RAMPS (SINGLE OR DUAL) SINGLE RAMP
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S C e
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LD . D

SR A/'_f.

CURB AND GUTTER TYPE 2 CURB _AND GUTTER TYPE 2

(SECTION IB)

(6 IN. BARRIER -1 FT. GUTTER) (6 IN. BARRIER - 2 FT. GUTTER) § ISLOPE U/FT MAx. [ S
_ 1

(SECTION IIB)

e——"W" ——VARIABLE (SEE PLANS) —=
W/o W/

|<>2u

V'D'D'blb

i)

r A
<>2 IN. DEPTH WHEN USED AS A
CROSSPAN IN AN INTERSECTION

BII .

GUTTER TYPE 2

-I," 6"

a2l

CURB AND GUTTER TYPE 2 CURB AND GUTTER TYPE 2 67"

GENERAL NOTES

1. ON ROADWAY CURVES WITH A RADIUS OF 1,900 FT. DR LESS, CURBS AND GUTTERS
ARE TD BE PLACED ON THE ARC OF THE CURVE, UNLESS OTHERWISE NOTED ON
THE PLANS. A MAXIMUM CHORD LENGTH OF 10 FT.MAY BE USED WHEN THE CURVE
RADIUS IS GREATER THAN 1,900 FT.

2. CONCRETE SHALL BE CLASS B.
3. PROFILE GRADE OF CURBS AND GUTTERS SHALL BE LOCATED AT THE FLOW LINE.

4. CURB TYPE 4 (KEY-WAY) MAY BE USED IN LIEU OF CURB AND GUTTER TYPE 2
(SECTIONS IB AND IM) UNLESS OTHERWISE SPECIFIED ON THE PLANS.

5. GUTTER CROSS SLOPES MAY BE ADJUSTED TO FACILITATE DRAINAGE FOR PROFILE
GRADES AS SHOWN ON THE PLANS.

6. THICKNESS OF CURB AND GUTTER SECTION SHALL MATCH CONCRETE PAVEMENT
THICKNESS IF SHOWN ON THE PLANS. CURB AND GUTTER SHALL BE CLASS P
CONCRETE IF PLACED MONGOLITHICALLY WITH CONCRETE PAVEMENT.

7. INCREASE SIDEWALK THICKNESS TO 6 IN. AT LOCATIONS SHOWN ON THE PLANS.
8. MINIMUM SIDEWALK WIDTH IS 4 FT.

A EXPANSION JOINTS SHALL BE INSTALLED WHEN ABUTTING EXISTING CONCRETE OR
FIXED STRUCTURE. EXPANSION JOINT MATERIAL SHALL BE !, IN. THICK
AND SHALL EXTEND THE FULL DEPTH OF CONTACT SURFACE.

@ GUTTER CROSS SLOPES SHALL BE !, IN./FT.WHEN DRAINING AWAY FROM CURB AND
1IN./FT. WHEN DRAINING TOWARD CURB (WITH EXCEPTION TO IMMEDIATELY ADJACENT
TO 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 FT.INTERVALS. THEY SHALL BE INSERTED
T/2 AND 1#2 LENGTH INTO THE GUTTER.

(SECTION IM)

n - LOPE
(6 IN. MOUNTABLE - 1 FT. GUTTER) (6 IN. MOUNTABLE - 2 FT.GUTTER) l_L 0 — 1| oo S0 0 FSEGEND

_SEE PLANS FOR WIDTH (4'MIN.), A SEE GEN.

B4 NOTES
~— 2% MAXIMUM SLOPE F
R .V e ' Ip e ' .’) ' 40

Y

¥~ A TOOLED JOINT IS REQUIRED WHETHER
SEE PLANS FOR THE CURB AND SIDEWALK ARE POURED
CURB & GUTTER SEPARATELY OR MONOLITHICALLY.

TYPE
CONCRETE SIDEWALK

(SECTION IIM)

3II 2I 7II 4I_OII

LEGEND

6" 2"1_".; B T.b' C . ..

A=s" 10 Yy

‘ SIDEWALK

| [Tl | | 1_gl/,n
2-3 6'/2"J 3-9%
CURB AND GUTTER TYPE 2

B=1"
c=1"
D =1/," 10 2"

(SECTION MS)
"

PREFORMED
/ JOINT MATERIAL

3
>

IS

P

°|

NOTES: 1. EXPANSION JOINTS SHALL BE PLACED
IN THE SIDEWALK AT INTERVALS OF
NOT MORE THAN 500 FT.

2. EXPANSION JOINTS MAY BE SEALED
WHEN SPECIFIED ON THE PLANS.

SIDEWALK EXPANSION JOINT

(4 IN. MOUNTABLE WITH SIDEWALK)

|
~—CURB ANID GUTTER —

FACE DF CURB —

MIN. 6" THICK DR SAME—
AS PAVEMENT DESIGN

Wy GUTTER
2 (TYPE 2)

QUTTER A2\ (L

LPAN LINE GRADE
TO BE BUILT WHEN TO BE BUILT WHEN

GUTTER (TYPE 2) GUTTER (TYPE 2)
IS NOT REQUIRED IS REQUIRED

N
\>
Q~®Q\/®
&

K=

GUTTERF. /2

g THIS AREA SHALL BE POURED MONOLITHICALLY WITH CURB AND
Z GUTTER AND PAID FOR AS "CONCRETE PAVEMENT".

B FLOW LINE LOCATION WILL BE ESTABLISHED BY W/2 SHOWN ON PLANS.

CONSTRUCTION OF CONCRETE
GUTTERS AT INTERSECTION
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B! — e 6" 6" r_ _.1 l/y' FL
r_ _..I le— 1|/4|| _—l
N L —=J1 A7) 6 \|/6" Coavenent 8" 8"
AC & 6 "B . 74" DIA x 12" ¥4" DIA. x 12" I BT PN B
/| RomowAY _ N U DEFORMED BARS DEFORMED BARS 1 e
o PAVEMENT] et — Al /G TN s ATs
/2" DIA. HOLES 6" - << PRESENT CONCRETE 1/2" DIA. HOLES 4 L-Brruminaus cure ROADWAY }  L~"concreTe cura,\| +*  RosDwAY
11-g" 1'-p" (6 FT. SPACING) _{ I S PAVEMENT (6 FT. SPACING) "+ I/4|| FILL SLOPE . . I/4u ) FILL SLOPE
2 v v ~ e | A In Iy
. . o ¥," DIA. x 12" DEFORMED REINFORCING BARS AT 6 FT. SPACING
S LB, SHALL BE GROUTED IN 1//4" DIA. HOLES IN EXISTING CONCRETE. o] o har 1 —of o0 g Uy
s T GROUT SHALL CONSIST OF 2 PARTS CLEAN SAND AND 1 PART CEMENT.
COST OF INSTALLATION SHALL BE INCLUDED IN THE PRICE BID FOR CURB. ASPHALT OR ASPHALT R
CONCRETE PAVEMENT CONCRETE PAVEMENT
CURB TYPE 2 CURB _TYPE 2 CURB _TYPE 4 CURB _TYPE 4 AT SHOULDER AT SHOULDER
(SECTION B) (SECTION M) (SECTION B) (SECTION M) CURB TYPE 6

6 IN. BARRIER 6 IN. MOUNTABLE 6 IN. BARRIER 6 IN. MOUNTABLE

(SECTION M)
4 IN. MOUNTABLE

NOTE: BITUMINOUS OR CONCRETE * UNLESS OTHWISE
SPECIFIED ON THE PLANS.

A KEY-WAY MAY BE OMITTED WHEN PLACED UNDER GUARDRAIL.

|

T f [
Vel s |

LEGEND
FOR RADII

A=Yy TO "
B=1"

) S A R c=1/"
L—4|/2" + I/Z" D=l|/2" TQ 2"
2I/2u__ *

CONCRETE CLASS B SHALL CONTAIN 1.5 POUNDS PER CUBIC YARD

A -

o)

10—
4 s Yy
ASPHALT OR

CONCRETE PAVEMENT

(SECTION B)

(SECTION M)

*
CURB TYPE 4 (KEY-WAY)

/ \ ¥
/ 6 TRANSITION WHEN THERE IS NO
SIDEWALK AT BACK OF CURB OR WHEN

/ SIDEWALK IS SET BACK FROM CURB
CURB FOR TYPE AND WIDTH OF
TRANSITIDNﬂ DRI/VEWAY, SEE PLANS

SEE GEN.
NOTE A ON

PAN LINE C

GRADE

FLOWLINE CURB

CURB & GUTTER
URB TRANSITIDN—\

OF APPROVED POLYPROPYLENE FIBERS AND MAY HAVE A NOMINAL
AGGREGATE SIZE OF % IN.

4 FT.MIN. DRIVEWAY
TRANSITION (SEE PLANS)

¢

POURED JOINT 4_‘ ‘ ’_,l/s-- 10 Yy

MATERIAL !
Ny {

>I N A—/W\_A o, T

) s B
;'A-_;A | A,_L

NOTE: RECOMMENED JOINT SPACING IS EVERY 8 FOOT
ALONG THE WIDTH AND LENGTH OF DRIVEWAY.
FOR DRIVEWAYS WIDER THAN 12 FEET, JOINTS
ARE REQUIRED.

~— CURB TRANSITIONS,—=r=——DRIVEWAY AND WING SHALL BE —
FLOWLINE CURB ACROSS MEASURED AND PAID FOR AS
DRIVEWAY AND GUTTER CONCRETE PAVEMENT
IN THE CURB CUT SHALL
BE MEASURED AND PAID
FOR AS "CURB AND GUTTER"

e——————— 70 BE POURED MONOLITHICALLY ——————
SECTION A-A

CONCRETE PAVEMENT (DRIVEWAYS)

TRANSVERSE CONTRACTION JOINT
FOR CONCRETE PAVEMENT (DRIVEWAYS)

CURB CUT FOR DRIVEWAYS
(WITHOUT ATTACHED SIDEWALK)
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BID ITEM

BID ITEM 5 DRIVEWAY WIDTH SHOWN ON PLANS 5
6' DRIVEWAY WIDTH SHOWN ON PLANS 6' —= D
SIDEWALK WIDTH > B DRIVEWAY
SHOWN ON PLANS ENTRANCE CONCRETE
SIDEWALK PEDESTRIAN CURB (TYP.)
CONCRETE 29 (TYP) SLOPE VARIES (WHEN SPECIFIED IN PLANS)
SIDEWALK "
j CONCRETE SIDEWALK
2% 2% l—
A ] | 1 A c C
. N 2% 2% 2% 2% 2%
t J . 121 %/ } t 4 SIDEWALK WIDTH g }
W A
" \ " 121 SHOWN ON PLANS 194
J - — 7 Z be
/ DRIVEWAY [ CONCRETE CURB—T
CONCRETE CURB 6 TAPER (TYP.) L » B 6 D AND GUTTER
AND GUTTER

CONCRETE DRIVEWAY ENTRANCE TYPE 1

CONCRETE DRIVEWAY ENTRANCE TYPE 2

CONCRETE PAVEMENT PAY AREA

| 6 DRIVEWAY WIDTH 6! |
TRANSITION SHOWN ON PLANS TRANSITION
6' DRIVEWAY WIDTH SHOWN ON PLANS 6!
CONCRETE PAVEMENT PAY AREA ' i . ' ' 4 CONCRETE LS Tan 6" 4
VARIES - 0" T0 6 | 6"
4n ]\ 4" L -l
6II GII 6|I - I — -
g a s ZZT . T CONCRETE CONCRETE
CONGRETE CONCRETE SIDEIAK SECTION C-C PAVEVENT
SIDEWAK SECTION A-A
DRIVEWAY TRANSITION SIDEWALK WIDTH
| 4 | 6' 6" | SHOWN ON PLANS | SHOWN ON PLANS |
‘ » [ ‘ /L CURB & GUTTER ‘ o o CURB & GUTTER
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CURB & GUTTER CURB & GUTTER NDT BE PLACED IN FRONT OF THE DRIVEWAY RAMP
CONCRETE ACCESS AREAS.
glRé\E/E\S”LADYPEEmQN)CE PEDESTRIAN CURB (TYP) RAMP WITH 12H:1V 2. FOR THE CURB AND GUTTER SHOWN, SEE PLANS FOR
. SLOPE (TYP.) CURB TYPE.

CONCRETE
SIDEWALK

TYPE 1 ISOMETRIC VIEW

CONCRETE
SIDEWALK

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.

CURB & GUTTER

TYPE 2 ISOMETRIC VIEW
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l/ CONCRETE SIDEWALK

CONCRETE CURB—T

— B AND GUTTER

CONCRETE DRIVEWAY ENTRANCE TYPE 3

| 6' | DRIVEWAY WIDTH | 6' |
TRANSITION SHOWN ON PLANS TRANSITION
6"
.lu,:_{ﬁg._._',.
CONCRETE f CONCRETE
SIDEWALK SECTION A-A PAVEMENT
DRIVEWAY TRANSITION SIDEWALK WIDTH
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‘ 6" 6"

CURB & GUTTER
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DRIVEWAY f
(BY OTHERS)
SECTION B-B

IRIES

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.

CONCRETE PAVEMENT PAY AREA

DRIVEWAY
(BY OTHERS)

CONCRETE
CURB & GUTTER

DRIVEWAY

WING (TYP.) RAMP WITH 12H:1V
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TYPE 3 ISOMETRIC VIEW
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6" x 8" x 7'-4" POST

1 _7/

s
/ COUNTERSINK

3" DIA. x 1"

3I_4II

STEEL WING

TYPICAL DEER GUARD INSTALLATIONS

4I_OII
T =Y
| |
| |
3I_4II : 0 :
| |
| |
4I/2u\ »
I e
b-
l .A . a - A A
- - END PLATE
TIMBFR WING
BOLTS PROJECT
2" ABOVE
SURFACE (TYP.)
J 12I/4u
10" BOLTS PROJECT
\§ 1'-4!/," ABOVE SURFACE
oY FOR TIMBER WING o0 o pen cer
2" ABOVE SURFACE 42Y4"
10" FOR STEEL WING,
AND 3/4" FOR
TIMBER WING (TYP.)
141-61/,"
12" DIA. "
LeanouT 7872
PRECAST PVC PIPES (TYP.)
PORTABLE
FOUNDATION FOR
10 FT.,12 FT.,,14 FT,,

AND 16 FT. ROADWAYS

4"

15" T0
GROUND
SURFACE

CAST-IN-PLACE
FOUNDATION FOR
10 FT. THRU

7|_5I/4u

9II

72' ROADWAYS

DIRECTION OF TRAVEL

6" x 8" x 7'-8" POST

10.  STRUCTURE EXCAVATION, STRUCTURE BACKFILL, AND SURVEY WORK WILL NOT BE MEASURED
AND PAID FOR SEPARATELY, BUT SHALL BE INCLUDED IN THE WORK.
i1 A 4 IN.CONCRETE FLOOR SHALL BE PLACED IN THE DEER GUARD AND SHALL BE GRADED TO DRAIN.
THIS QUANTITY WILL NOT BE PAID FOR SEPERATELTY,BUT SHALL BE INCLUDED IN THE WORK.
12. EXPANSION JOINT MATERIAL SHALL BE USED BETWEEN THE 4 INCH CONCRETE FLOOR AND THE FOUNDATION.
THIS QUANTITY WILL NOT BE PAID FOR SEPERATELY,BUT SHALL BE INCLUDED IN THE WORK.
13. TOOLED OR SAWCUT JOINTS WILL BE REQUIRED IN THE 4 INCH CONRETE FLOOR AS DIRECTED.
DETAIL. THIS WORK WILL NOT BE PAID FOR SEPERATELY,BUT SHALL BE INCLUDED IN THIS WORK
14, HIGHWAY LOADING DESIGN DATA:
HL-93 (DESIGN TRUCK OR TANDEM, AND DESIGN LANE LOAD)
15. A TREATED 2X6 MAY BE USED AT THE OPEN END OF THE DEER GUARD TO KEEP FILL MATERIAL
FROM FALLING IN.
9 3
W .ﬂ:.:' o oLt ¥" DIA FOR 3#4" DIA x 12" BOLT
- 1|
Q) TR0 POST & IN FOUNDATION (2 REQ'D.)
r 5! I/
kil tf)"——-l /4
45¢ i HOLD DOWN PLATE 45° CLIP FILL ’ﬁA x 1y
LN (4 REQD. PER GRILL UNIT) WASHERS IF W b
> @ BOLT, WITH NUT
i < Wy ~/  NECESSARY AND TWO WASHERS
4 8
SPLICE

e r—lB"—r—lB"-r—lB"-—llo"r—

4II

S
—_—

GENERAL NOTES

REINFORCING BARS SHALL BE #4, GRADE 60.

AN R

THE NUMBER OF OUTLET PIPES.

9. TYPE OF WING (TIMBER OR STEEL) SHALL BE STEEL UNLESS OTHERWISE SHOWN ON THE PLANS.

CONCRETE SHALL BE CLASS B. FOUNDATION MAY BE CAST-IN-PLACE OR PRECAST.

ALL TIMBER SHALL BE TREATED IN CONFORMANCE WITH ASSHTO M 133 AND AWPA Cl4.
WING POSTS MAY BE MADE FROM 6 IN.DIAMETER AND TREATED IN ACCORDANCE WITH 710.07

ALL STRUCTURAL STEEL SHALL BE FABRICATED AND PAINTED WITH ALUMINUM PAINT IN
ACCORDANCE WITH SECTION 509. ALL HARDWARE SHALL BE GALVANIZED IN CONFOMRANCE WITH
AASHTO M 111 OR PAINTED WITH ZINC-RICH PAINT MEETING MILITARY SPECIFICATION DOD-P-21035

6. 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.

8. 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

BOLT

(SEE DRILLING LAYOUT)

%Eg’”x is T4 DIAx 147 BOLT,

nE WITH NUT AND THREE
WASHERS (BOLTS PROJECT
2" ABOVE CONCRETE)
E—

(¢] (¢] [©]

o\
T 1 T
| TEN " DIA HOLES

y O

|
(
08X ) FILL

BEARING PAD—!

6'/2" 1

WASHERS *
DRILLING LAYOUT

MULTIPLE GRILL UNIT CONNECTION

DIRECTION OF TRAVEL l T ' 27 SPACES AT 7" EACH = 15'-g"
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WING 20" et 20" ——— 20" — 20" DETAL QURFACE e Tl i i P P P P P g g g i o o i o i 2R 4 s g /G
N | L, [ e P LI I ITTITTTITITITITITITIITITIIIIILT |
m C " "
rop 0F KOG {—* BEAV ACROSS ROADWAYS St x 7.7 §AND C4 % 7.25 2828. lé o] (D AT 15'-10" [ 8" BEAVS ALONG ROADWAY—_} A e
N SR « | END PLATE
GROUND \//\ c8 x 1.5 S8 x 18.4 7 . i i L S A S T LT B BN AR R e L - EACH END’

>\<//\\/ , OR W8 x 18 €8 x 115 , -\%f//\ 40— N HOLD DOWN PLATE N0 i 5 e e e L e s e e T A BEARING PAD

NN S e e s S iSSS e eees s e S : LRV - <1 } B H VSRR BLE : L . ¢ P

NS

\\>//\\ /" x 9" NEOPRENE BEARING PAD ! 14-6//," ! T<TYP.

KX HOLD DOWN PLATE 17-6/,"

ELEVATION VIEW WELDED GRILL CROSS SECTIONS SIDE VIEW
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q o s 5 x e I GlIJ?SI‘EL PRECAST CAST-IN-PLACE I;?th
REINF. REINF. || A
10' THRU 72' ROADWAYS AT 2'INTERVALS b - 4" x 8" x 9-4l/p \AGIE[%T)H U(EITT;S CONCRETE | s7prL [ CONCRETE | sTEEL || (IN) V%EIGH)T
. . cuU. YD. LBS.
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i . 20N // ¥
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u e PROJECTION P 9-2"x 6" x 44 28 414 150 | 1059 15.0 1059 || 15 | 10224
1l Il
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/ /
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|
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sl A 18— 8 [ | o A |l FOUNDATION QUANTITIES
s VARIES ' ' VARIES 13 b - 2" x 20 x Vg x 123.70" 32.88 LBS.
< 18" CONSTANT SPACING < 18"
C - 2" x 2" x g x 177.93" 47.30 LBS.
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f—2" CLRH CENTRAL SUPPORT ONE STEEL WING GRILL UNIT CONNECTION DETAIL ON SHEET ONE)
L
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