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S CHGEVEL CHANEE 3,960 /7,690
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FEDERAL ROAD|
REGION NO.

S I A N DA R D M _2 O 3 _A_' DIvisioN PROJECT NO. SHEET N0
" 9 "OLOR)
Maximur *e” *NOTE - (JULY 1, 1965) comemee
H For obtoining smooth profiles on pavement edges,
| verfical curves can be inserted beiween the
1'_. angular breaks of the beginning and the end of
= e :u.i the superelevation fransition.
e Length of Transitios S
=i
C!I 60" 1 Shoulds + Travel Lanes Shouids O {
Profile Grade ————— — — —
Fe——gl0" +=—Shoulder Trovel Lones Shoulder —#je——=g'-0"——sn] - —
I Profite Grade—w!| { -
\o‘o Slope Pivot Point 0.0 Slope fa:z0)
// /r-
— ED N }
NOTE: Rate of Superelevation is applied from 0.0 slope line. i
In cose of narrow (non-depressed) medion, the normal | ol
location of pivot paint will be at the centeriine of the median. o
. of T i
; o [ 1 Sea Note %, Outside REVISIONS
el ition - i
et 60% of Tronsition ) 40% of a Ay Shoulder 52667 Supered Template MR
;1;; ?,l 5:...; ° When Curve is Not Spiralled | :4;;5 72667 Median note LS.
P 3 <l { b
: ol J a "
) bl 4 erafi Profile
Profile Grade : 9 brotite Grode Frofile_Grode : e
tnside Shoutder | ' . e Inside Shoulder ; I | lnside R _d
* ¢ t
Outside Shoulder | See Note | 1Inside Shoulder Outside Shouider | | see Note I‘ | Shoulder
| pistance = : 1 ! ! ) {
1 i ‘ b t00Feet | !
: Transition or | ‘ E ; i
Spirol Leangth | : 1 1
| opretenehy Outside Shoulder R i — s
$-0.05 See Note - $=00i5 =00 §="e
IRV
SUPERELEVATION RATES SUPERELEVATION RATES
FOR FOUR LANE DIVIDED SECTION FOR SPECIAL CASES®
TABLE 1 TABLE 2
Degree P =0.08 Superetevation=0.10 Degree 25 MF:H _ 30 MPH. 35 MPH 40 M.PH. 45 MPH 50 M.PH. 55 M.PH. 60 M.PH. Degree
of Super. { Maximum Mmirr}um Super. M_aximum Mmfmum of Required Minimum Required Imm Reguired Minimum Required IM'nimnm Required |M ninum Required Required Minimym Required Minimum of
Curve Rate :Design Speed: Tv?nsmon or{ Rote Design Speed!Transition ar Corve SupFe!,/FRﬁ‘e Length of SupFu Rate Length of Super. Rate Length of Super. Rate Length of Supgz‘r Rate Lengih of Super. Rate Length of Super. Rote angth of Super. Rote Length of
F1L/FL M.PH Spirol Lengthi Ft /Ft Spiral Length . /Ft Transition 1./ Tronsition Ft./Ft. . Ft/Ft Transition t/F Ft/Ft Transition Ft/Ft - Fi/Ft Curve
. ’o_oe or Spiral [or Spirat| 0.08 0.10 |or Spirat] 0.08 040 lor Spiral} 0.08 0.0 lor Spiral| 0.08 [ 0.i0 Jor Spiral
RC 70 200’ RC 70 200' o°1s | NS 0 NS NS o NS NS [ NS NS [ NS NS [ 015
RC 70 200' RC 70 200’ 0°30° | N § 0 NS NS [ RC R G 150 RC RC 200' R C RC 200' | o0° 30'
02 70 200° 020 70 200’ 0° 48 NS 150" RC ! RGC 150" RC RC 50" .o16 .ol | 200 .ol8 ot | 200 | o0° 45
028 70 200° 028 70 200° °00 | NS 150" .ol8 LI 150 ot | .ots 150 .21 .o2t | 200 022 02z | 200 | 1° 00
042 70 200" 042 70 200' 30 1 NS 150" 023 024 | 150 027 027 150" .03 031 | 200' 035 034 | 200 v 30"
056 70 250’ 085 70 250" 2200 | RC 150 030 632 150 035 036 150" 04t 042 | 200 047 046 | 200 |2* 00
069 70 250" 069 70 250" 2730 | RC 150" 036 039 150" 043 045 | 150 050 | .082 | 200 057 085 | 200 | 2* 30
.or7 70 250" 083 70 300' 3* 00’ .ot8 150 042 046 | 180 050 054 | 150 057 | .062 | 200 066 070 | 250 | 3° 00
080 70 300' . 096 70 350" 3* 30' ors 150' . 048 053 150" 056 063 | 200" 084 | 072 | 250 o7z ost | 300 | 3°30
080 85 300' 100 70 350’ a* oz 150’ . 053 060 | 150 062 070 | 200° .068 079 | 250 076 090 300 4
080 60 200’ .100 85 350" 5” 026 150 0s2 o7 | 200 070 083 | 256 017 09 | 300 080 | .093| 350' 8°
. 080 55 250° .100 55 300° 6 031 150" . 069 080 | 200 076 093 | 250 080 | .098 | 300 100 | 350 &
080 50 250 100 55 300 7° 035 200 . 074 o088 280" or9 . 0987 300 00 300 id
. 080 50 250’ -100 50 300' 8 039 200" . 078 094 | 250 080 | .100 300" B°
. 080 45 250' 160 45 300" 9 043 . 200 080 097 | 300 9
. 080 43 250’ .100 45 300 10° 048 048 | 100 . 058 065 069 08) 150 077 093 | 200 (100 | 300 100
. 080 40 200 .100 40 280° (e 049 os2 | oo .06t o710 072 085 | 200 [079 096 | 250 e
. 080 40 200 100 40 250 12° 052 056 100 . 065 074 075 089 | 200! .08¢ .098 250 12
080 33 200" .100 40 250" 13° 054 086G | 100 067 078 077 092 | 200 (100 | 250 i3
080 35 200 .00 35 200" | 1a¢ 057 063 100 070 082 078 095 | 200 ; Iy
080 35 150" .00 35 200" 15% . 059 067 100! o72 085 .079 097 { 200 i
080 35 180" J100 35 200" 1g° 061 070 100 074 oe7 080 099 200 } B Table 2 data may be used for City Streets & iInterchanges.
080 30 150" 100 35 200" 17 063 073 106" 076 090 100 200 NS=Normal Slope section.
080 30 150 -100 35 200 187 065 ore 100 -077 093 RC=Remove adverse crown, superelevate of normal section siope.
080 30 150’ .100 30 200" 19° 067 | .o078 | 100 .78 095
080 30 150" 100 30 200’ 200 osee | . 08! 100 079 096
080 0 150 100 39 200! 21° 070 ! .083 | 100’ .080 | .098 DEPARTMENT OF HIGHWAYS
080 [} 150" .100 200 2e° 072 086 | 100" .080 | 099 STAT F
.080 30 is0' . 100 30 200" 23° 073 088 100" 099 E OF COLORADO
.100 30 200' 24° 075 oso | 100 100
oo 3o 200 26¢ 076 o9l ! 100
26° .077 1 .083 | 150
. ft22 L SUPERELEVATION
NOTES —Plains Areas use C.10 Maximum Superelevation Rate. . ael oee :gg, OF CURVES
Mountoinous Areas B oreas where icing conditions frequently 29 ‘o079 " o97 150" Teansition or Spiral Lengths are shown in the tables for 4 Lane Divided Highways, DIVl
exist, use 0.08 Moximum Superelevation Rote. 30° 080 | .098 | 150 For 6 Lone Divided Highways use 1.2 times the lengths shown, rounded tfo the nearest S5O feet. DED HIGHWAYS
32 080 | .099 150" width of Roodway to be figured for S levation = t Oesigned by S.8.L.| Approved by
36 Yoo 150" y to igured for Superelevation = Length ot bottom of subbase. Made by SBL prioh D-s:g{%ﬁ}%h
Checked by L.E.O.| Date iy t, 156s™

STANDARD M-203-A-}




STANDARD SIDE APPROACH ROADS, FLARING, CUT SLOPE TREATMENT &
WIDENING AT BRIDGES AND AT CREST OF GRADES

GENERAL DETAILS FOR FLARING OF EARTH CUTS,
CUT SLOPE TREATMENT & WIDENING AT BRIDGES

FLARING OF EARTH GUTS : The backsiopes of ends of ofl sorth
cuts shall be flatfened 8 whev necessary the ditch sholi be widened
graduolly fo dischorge side difch drainage oway from te basa of
adiacent fill siopes in order fo avoid erosion & to improve appecronce.
The ransition of fiattened bocksiopes B widened ditch shall be con—
structed m such @ manner that o uniform appeoronce of siope B difch
resulfs. Backsiopes shail be flored fo the approximate "L distance
shown on Siope Toble mciuded with this defai. Rock cuts sholt not
be flored

&1 Floring, wth widened dtch

"I\ _Grooual widening of itch fo minimum of
et 10 a6t incre0se when necessary to avoid B e ——— —
of side drainage o adjoning eoer thon G

dischorge
fitl siopes.

Roodwa:

*GUT SLOPE TREATMENT IN EARTH GUTS: The mtersection of cut
slopes with the existing ground shall ba rounded in earth Guts, beginning
5fr.outside the slope stoka ond extending 5 ft. down the cut siope.

2 oot

point is 0 Min.of 211 beyond the outside edge of bridge deck. Where
widening of the section is necessary 1o achieve fhis resuff it shatl take ploce
groduolly over ¢ distoncs of 300ft. The bottom layer of Bituminous
Povament shali be placed on widened sections fo conform with drmensions
shown on typicol saction This i done to nccnmodate quond fence

ond Delineators at bridge approaches. The top kayer of Bituminous
Pavement shall be widened ko meet the curbed width of the bridge

or approach siob os shown in sketch, left.

Fioring, with Flattened Stopes

/
See Typcol Section for Siopes
Cose IO

WIDENING OF TOP LAYER OF

a0 s Gorve
20 20" —=
[ !

T N A R M ._2 O 3 - v DIVISION PROJECT NO. No.
S A D (JULYDI, 1965) B ® C0LO.
TYPICAL PLANS FOR SIDE APPROACH @D ?‘%We:*i:‘sc‘;:ssmer et

ROADS AND EMERGENCY MEDIAN CROSS OVERS

Where practical Side Drains are to be placed in line with the roadway ditches. ’ i

50" Radii to be used on all intersecting roads except private approaches
Radii may be varied fo suit field conditions

E TRAFFIC FLOW
£dge of \':14<20 Sodii to be used ‘on private rood approachas.

Shoulder

STANDARD GROWNED SECTION

i
P
P ®D

IYPICAL SECTION FOR MEDIAN CROSS OVERS
16 ft 4—“

emergency median cross overs

.
| ~20' radii to be used on
| e

Skope 0,02 per ft.
“1

i T ——— 17
AN g 7 _ st s
~. ﬁ, - [ Nt Steeper tnan
Siope P L
002 per . 20 20—}
f— 40 verticai curve —4
SECTION

V2 FUL SECTON TYPICAL SECTION FOR APPROACH
SUPERELEVATED SEGTIONS - CAL SECTION FOR 0ACH

| .
of siope tregiment 1o the gotual slops distanc, #ifias shali be 30" Vert Curve—{ 10'VE. ! 40" verlicor Corve ~Siope nor steeper
inciuded in "Unclassified Excovation’. . jr . | q . :] man 421
a e \541-*15 STE‘ : r-—zoA-r—eo 1
-~ T WIDENING AT BRIDGE APPROACHES: R000way embonkment of bridge - 1 I { _
Gproaches sholl be so constructed thot bose of surfacing of shoulder Stecper thon 109 ; . ~

T Sresper 1han 10%

— ; -
\ Skpe { - .
v ! Crown s0ps extended non more mon O per .

CUT SEGTION

Stoy i
BITUMINOUS” PAVEMENT AT BRIDGE APPROACHES oo |t re Ntk aoroasis s s e e
T T R e Tt s e e T e T
= ‘ Rom—— PLAN OF FLARING IN EARTH CUTS Lo T i ‘ B i
”7_;/ P ”i el ey FiLi SECTION

7
“approach
stab

—

-\

e DS0ONAING GO

N

DETAILS FOR DITCH 8 WIDENED SHOULDERS AT GREST OF GRADES

{ TC BE JSED ONLY WHERE SIGHT DNSTANCE AT CREST OF GRADE IS 600 FT OR LESS}

Formu o for frding the Crest of Grade
4 PlusGrode
* Blgebroic Ot ¥ -

NOTE

¥ To be consiracted ihruwidened sectons when
zalied *oc on plans for normal roadway section Where section IS in embenkment ot crest of
grades, the shouider sholi be widened 60 amount
lent tG thot used on ditch sections, tus
g @ symmetricol section at of crests

Bituminous Pavement

-~ -
secien > a/)i

s 0" SECTION OF SIDE DITCHES

7 Base Course
¥ Subbese

oo

Section A is @ shollow dich section
Section G is normal ditch saction.
Section B sholl be on 0 uniform transitior: betwesn Sections
£ond G
The modrficotion of the ditch indicated shail be used only
ot the crest of grodes from which drainage breoks both ways.

PROFILE

VIEW SHOWING DISTANGES AND
RELATIVE POSITIONS OF DITGH- TREATMENT SECTIONS

DEPARTMENT OF HIGHWAYS

1
GENERAL NOTES STATE OF COLORADO ‘
t

All work shoi. be done i with the Standord

o the Project

APPROAGH ROADS,
[FLARING,CUT SLOPE TREATMENT,
BRIDGE 8 GREST WIDENING

4.1 si08 OpDroSen ads fe the Project SOk be Gravel Surfaced win o @ inth thicknase of Aggregate

Base Course extending opproximately to the Right of Way Line. Estimated tonnage and

cioss of materal required for this operation dre shown :n the Aagregate Base Course Flon
The maxmum grades srown ore 1o be ine iiminng grades for ail 000 Opprogches Mosfications

of grodes wit be permitted whare adherence 10 the grades 0s snown weuld couse damage 1o pra-

perty or creote other unsatisfoctory conditions Grodes tess than the maximum shown are fo be

used wherever feosile

Designed by ~.Z. | Approved b5 \
Made by 3UM & 48H) s4g¢f Design Engr. |
Checked by GRS | Date: iy v, 1965,

STANDARD M-203-B



GONCRETE BOX CULVERTS 8 WINGWALLS

~=SStructure Backfill

CIRCULAR CONDUIT

STA N DA R D M - 2 OG.A eon g | owision PROJEGT NO. SHEET
(JULY 1, 1965} ® coLo.
(SHEET | OF 2 SHEETS) —

10-20-65|ADOED PIER_VIEW

|

12-7-65{STR. EXCV. H|

4-25-66! Class 2 Backfill {Trench} [M.RH.
3-1 7-67|Conduit, Underdrn, Box [MR.

]

SIPHONS OR CONDUIT IN TRENCH

Embankment Materiol ___

A Limits of tructure
B=4) seructure Beckfif
Excavation

PIERS, ABUTMENTS, RETAINING WALLS ETC.

ELLIPTICAL OR ARCH CONDUIT

ail material Mafl&' 20 be compacted shall be placed in horizontal loyers
ot more than 6" inches i depth ond compacted before the next
is pioced For Arches, Rigid Frames and Bax Cuiverts the fill sholl be

NOTES:

4 When two or more conduits are laid side by sida they shall be spaced so
that adjocant sidas of pipa shall be s the Diamater or Spanor 3 faal
apart whichever is fgss.  Minimum spocing shati noi be /ess than | foot.

For agditional cuivert installation detoils ses M Stondards for metd,
concrete, or structural piate pipe culverts.

; -— Approach Siob \d
brought up uniformly oa both sides of the center of structure to avoid ——F
stresses in the structure coused by unsymmetrical loading S Ry - —
cef e ~Aggreqgate Base Course
Ground Line ...
-3
- Structure ~ - 7
Backfill BT M""'J\Appmacn sm -]

Structure__
Backfill

16" -

Footing in Rock

k Rock Line

|Ground

i
b
b
|

HEADWALLS AND END OF CULVERTS

GENERAL NGTES

g
Structure
4
Subgrade P ®3) 2, 1 work shali be done according fo the Standord Specifications aoplicable to
g{,’;’ﬁ,’,’f,’s Base Course he Froject

Where the roadway cross section is in fill, excavation for concrele footings
{excep!t those in rock or those on piles} ond for box cuiverts shali be done
according 15 the foliowing:
Embankment shall be built up and compacted fo a point one foot above
the fiowling of the box or the top of the footing. The trench sholl then be
9\09‘ excavared to accomodate construction of the box or footing.

Impervious Excavation and backfill patterns different from those indicated on these

DROP INLETS, DIVISION BOXES,
HEADWALLS, ETC.

INTERCEPTING

Slope Paving,
Riprap, efc.

Ground Line
Structurs ‘\\
Backfil

——-— Structure Backfill ——
e N

~._Embankment

Ground Line

e - —- Structire Backfift ¥ -~

v - s
e g’q ~u Moterial sheats will be shown eisewhere on the plans.
Iaaaae ! [ for structure shail be as “Structure
| Tl < Excovation " uniess otharwisa shown on plans,
i
| Vel i
I o)
S B TRENCH FOR PIPE UNDERDRAIN One thickness of Building Popar
6" Minimum %]D waight) or plastic sheeting
(10 mil.} or 4" tayer of loose straw.

Structure —-.
Backfiil

Class 2 DEPARTMENT OF HIGHWAYS

STATE OF COLORADO

EXCAVATION AND
BACKFILL

Botfer {/4:1

te:
“E"= Limits of Structure Excavation

FOR STRUCTURES
i e

Statt Design Engr v
Checked by LEQ. | Date: July i 1968

STANDARD M-206-A (SHEET I)




STANDARD M-206-A [BHI5 = |=]=
L] COLORADO l
(SHEET 2)
STRUCTURE EXCAVATION MEASUREMENT (JULY 1, 185} REVISIONS: |
FOR PIPE CULVERTS RCT) 3-I7-67 |1 D. on Pipe Culvart Spon o DIMR.H,
STRUCTURE EXCAVATION MEASUREMENT
FOR CONCRETE BOX CULVERTS
W/ _77_77_7_7 7 _4'7_'7_—"%[_}
Py 7 7 77 /] - .
- |/ / / I/ / ; / / / / / / /I / | W (Outside width of bax) w+3'
L VAV RN, WA E . W —,—7—,———,«—/—7—/—/—/—/—1—( 7 T T T
éi?ﬁéfﬁl“si‘liﬁﬁi"' for brs s & —| -—7«- A _Z_. S A /’ Z — LT // //:
PLAN ®D+6" for strucrural plate structures. - - / // / 7 +— -
_./_._/__,/_._z - 1.4__,_./-7 s v _7.\< y /Jr
Origino! uraundﬂ_ 7 7 VA S S A S A _L‘:;/ _"/ Ll [/
=T a T >\u)\ 1 é;m”: of rz_easuremenf for j
— fructure Excavation
ZFL Ditch
~— PLAN
/——‘ ‘} Bottom of Trench gs excavated
;.5'_.5 - Length of | lto—:‘-ts"
L——-——~ Length of Protite = Length of Structure plus 3
Without Channel Change or Channe! Improvement
PROFILE
STRUCTURE EXCAVATION MEASUREMENT / T D
FOR DIVERSION OR DIVISION BOXES -7 ——] 7 Tl T .
_ _/( 7/ Vbl 7 —_ / ~ /}_/
W (Outside width -W’J ‘ N I £ Bottom of Trench as excovared
of Structure) ————— p /
/:4}-7/—/ /_—r /_'7"‘ 77T Labd ot
I/ // // L , I'-6"-—-| Length of 1'-8"
A7 7 7 77 7 / % L ¢ of | Length of Profile< Length of Structure plus 3' !
A VA A 4' Structure )
2 7/ — PROFILE
anraya B2 o
Ii_j,_/ 4_/_L s L__}_/_L_l
ZL/‘fmrs of measurement for With Channel Change or Channel! Improvement
Structure Excavation NOTE
PLAN SéeskShesr /Dfor General Notes and
— acktiiiing Details
ELAN N S —
. ~Original Ground * Flow Line
—_— r—~ o 7
P i P ated f / —~ —/—‘ 7 /7‘ ’7| EL. Ditch 717 e T 7 T |
| / B A A | ,// l £ pottom of Trench as excavated l 4
|/ ‘;—B ttom of Trench ‘ L/ ‘ ‘
as excavoted e h DEPARTMENT OF HIGHWAYS
I__I /-6" b— Length of Structure - k"'—s” STATE OF COLORADQ.
/’-s"F—g Length of - 1-6" ' Length of Profile = Length of Structure plus 3' — ]
|t ength of Protite = LENGHh s EXCAVATION AND J

of Structure plus 3'

PROFILE

* Atong ¢ of Structure

Excavation computations.

PROFILE

Areas to be used for Structure

BACKFILL
FOR STRUCTURES

Designed by, M.R.H | Approved by
Made by.  H.PB.[Staff Design

Checked b Date: July I, 1965

STANDARD M-206-A (SHEET 2)




s cawa. [
(JULY 1, 1965) |

STAN DARD M—5OO -A lljm’_i oIvisioN | PROJEGT MO, | SHEET

L4

T DEPARTMENT WITHOUT CHARDE.
LETTERS TO FACE TRAFFIC ~2mpe é

€ TND AND INTO THE FACE oF
ATTACHED " g FORMS

o rot

Z [ T - = - .
7 . i | 77T R
‘ i 2 4 ‘ - ) / b Fsecrion
abedetfghijklmnopqrstuywxyz SAMPLE BRIDGE  NUMBER SAMPLE  YEAR NUMBER ~
i coee Soregans o sEewt S e DO 8 e W W bt e e L o
- Lt 5 545 E YEAR a H
= Pt et o v

B THE STRUGTURE Mas

o wnese ne
BE PLASED ON SISN POSTS ON TmE

10 PERMIT THORC DRYNG.

this ore - I Q /;7717
e 0y it © J14k O | ~— . T
z . ‘ Serfre ereeen oo i Tie L DEPARTMENT OF HIGHWAYS |
H A LS 1 . T e T B S neruees STATE OF COLORADO |
x t <]
g

LRNISH:NG  AND POSTR _FuR STRUCTURE WUMBERS SWAL: 3F CONSIDEREC SUBSIDARY WORK AN L
L NOT P40 FCR TCTENS © 0 sALL Be

' ROADWAY N LASE DF SOURLE OF MLTSLE 37 CULNENTS THE JENTER WALL CF wAilS

LETTERS AND FIGURES

AR |
FOR '

@ o b TYFICAL FOR LARGE

TYPICAL FOR GONCRETE END POST  TYPICAL FOR STEEL ryo

wigwes

255 MG LNDER JROSSROADS ARE ©

€ P_acED

. “‘T‘T*“_‘t”"ﬂ"’,"—" .

L TYPICAL FOR TIMBER WING BOX CULVERTS & - B sTen NG TRAFFIC, O THE DUTSIDE FATE STRUGTURE NUMBERS
URES T it 1L, % THE GULSIE FacE o FAGR ENG
HANDRAIL ENO POSTS’G;NoTDOSTS HANDRAIL STRUCELLBRE Pv(gg;{gu Crp— S BT

Made by
Checked by

Bridge Engineer
Date: July |, /965

STRUCTURE NO.

STANDARD M-500-A




T
FEOERAL ROAD SHEET TotaL

STANDARD M-510-AA

{SHEET | OF 2 SHEETS)

+ Jcoomon] T

{MARCH 20, 1967) REVISIONS
TABLE IT

TABLE 1 . CORRUGATED STEEL ARCH PIPE 6" x 2" CORRUGATIONS
CORRUGATED STEEL PIPE - 6"x 2" CORRUGATIONS — BOLTED FABRICATION BOLTED FABRICATION

PIPE_ |MINIMUM HEIGHT Of FILL OVER TOP OF PIPE IN FEET FIPE  [CORNER |MINIMUM | HEIGHT OF FILL OVER TOP OF PIPE IN FEET
DIAMETER | SOYER [ in. [ 1s+[20 254]30+|35 404] 45+]50+] 55+]604] 6o+ 7o+|eo+lso+ DIAMETER |RADIUS | COVER [yin 5. Tar [74 TarTos Tioe e [t fiae 1ae

Laches : to ] 10 to] to |10 } 10 |10 ] to Span-Rise |ttnches) § tinches) | to | to | Yo |to Jto|telto | Yo lt0 0

Exciuding| 18 | 20125 |30 (35 |40]45] 50|55 | 60 {65 70 90 |93 Excluding] 5 |6 |7 |8 {9 [i0]itji2fi3
Pavament GAGE Pavement

[ 2 2 Jrelizlre]izlizlnlolelslz1s 131,177 61" x 4’7" /8 8 2 jreleirlrelrliz|ele|r]e

72 2 2 | r2lelizlioleligiiole | 61817 1515135 70" 551" | 18 8 22 sz |2 iz iz sz iz iz 2| 2

84 2 2 | elielwololwiw|ele| 717215 |31/ 7u"x 57" 18 8 2 2l leleie]e

96 2 2 | r2i2liwoiioleg|le|l 87| 513/ 8wy 61" 18 P 2 @il e

108 24 2 |\ ryotpololere| 713 | / 9's"x 6'7"| 18 24 2 lrlrejele|e

120 24 2 1 rejolwlelel7] 3]/ oHx 7' 18 24 2_lizlelele

132 24 2 i iogi0i8 1817 15| / Hetx 77| 8 24 e e

144 24 2 _(jolwla |75/ 20" 8'4"| 18 24 2 e

156 24 2 (o) 8i{8 7151 4'1"x 8’9" 18 24 2

158 24 2 w0|ls|l7]| 53 33"x 9'4” | 31 24 2 | ielke|ele]e] ]z

180 24 12 [ wlae|l7z| 513 x 90° | 31 24 2 _trjrlreirlrelrlr

192 24 /0 8lel7z] 53 <o'et 3 24 RN A

204 36 190 gl7|s5 3 x 070" | 3 36 /o 1ot iiloliol g

Zit 36 g 8151 3|1/ e e 3 36 o [ oilojloilo]lo

228 36 8 5|31 8ot 36 g |8|slels

240 36 7 307 19'3"x 124"} 31 36 8 [ 8/818,8

252 36 5 4 31/ N 20" 3 36 s 18 8|8 N ||

207% 3727 3 36 7 {7]7 ]

Pipes with gages fo the right of or below the heavy dashed line shall be slongated § percent
on the vertical axis as installed. Maximum Fill heights for baaring pressures exceeding 2 fons /square foof are not
Fill haights above 93 faat shall be used oniy affer thoroug fon of jon materiof. included.

Arch pipe with equai periphary and with span and rise dimensions approximalely
equol fo those required by pians will be permitted.

GENERAL NOTES

All work shall be done in acc, ce with the ifcable o the project.

Nor less than 4 bofts shall be used per foot of longitudingl seam. Where ends are skewed and
hook bolts are réquired, 3/4 inch rook bolts on not more than 19 inch centers shotl be used 1 anchor
the plotes to heodwalls.

When the skew angle exceeds 20 degrees and the pipe or arch pipe has the ends cut 1o fit o
slops, the ends shall be reinforced.

Datails for bavelad or mitared ands shall be as shown on the loyout for the structure on the plans.

For pipes and arch pipes, prolective coatings or botfom plates of heavier gage shall bé used
when site investigations indicote corrosive and/or abrasive conditions.

For sizes of pipe and arch pipe between those in the fobles, the gage shell be interpoloted
where possible; otherwise the goge of the next jerger sire sholl be used.

Where muitiple lines of pipe or arch pipss ore used, ihey shall be spaced so that adjacent
sides of the pipe shail be al least one-half diomelter or one-haif span aport fo permit careful
tamping of the backfill moterial, except thaot the ciear Jistance betwesn adjacen’ sides need nof
be more than 3 feet.

Bolts, nuts and washers differing from those shown on sheet 2 of this Standard must be H-20 LIVE LOAD
approved by the Engineer prior to use.

DEPARTMENT OF HIGHWAYS
STATE OF COLORADO

STRUCTURAL PLATE
CULVERT DETAILS

Dossqnod by MRH rpwv.
ade b: .8, 3YF Dosigh Enginaer
4 Checked oy "R m_ Bote

STANDARD M-5/0-AA (SHEET I)



PIPE
— frnthed RoAWIr

IN TRENCH

Structure g

o Structure Backtill
Backfill —""g ™

i)é
Limifs of

NOTES:

A When soil balaw the proposed flow line of the culvert
is sultable for foundation maferial, Structure Excavation
shail extend downward only to the fiow line. When s0if
be/mv the flow line is a0t .ru/rab/a for foundation mal-

ricl, Structire Excava Gl ealend domawaid ic

the dep//l below f/ow /ine as indicated.

Structure Backfill shall be compacted in accordance
with Section 206,

b PIPE IN FILL

- fimshed Roadwiy =

| \ Structurs Backfill
w

Structure g !
Bockfill

ian'gmal Ground Line

>t

1 Min

| 2

Flow
Line H Lmu/s of Structure
i Excavotion
D+6"

d
Minimum Width of I Plate

Limits of Structure
Excavation

< Origina/
X MMWM
/‘r\\)} .

\\ 03R ﬁ

Limits of Srmclwe"

Limits of Excavation
Structure Strueture
Excavation Excavation

ARCH PIPE IN FILL
— Finisted KbaMmy =

o \Flow L/na

5+6'

A
Limits of Structure——"
Excavalion

NOTE.

<o

4

When fiow line of culvert is lass thon 0.3 Diameter

or Rise below the Original Ground Line, embankment
shall be built up 1603 Diameter or Rise above the
flow line and the trench excavated to the flow fine
or as indicated.

4

Hand tomped under hounches.

*/% /1//7 -

HEXAGON OR SQUARE HEAD BOLT WITH
HALF ROUND BEARING SURFACE

L PLATE BOLTS, NUTS

TYPICAL CROSS SECTIONS SHOWING EXCAVATION AND BACKFILL FOR STRUCTURAL PLATE CULVERTS

g‘mﬁ/mﬂfwm
Y

i Mt —~
/% Hex =

Spece! Woster

i j] "';M/ﬂ

-y~

INTEGRALLY FORGED BOLTHEAD 8
WASHER WITH HALF ROUND
BEARING SURFACE

DETAILS OF ANCHOR BOLTS
( WHERE REQUIRED BY PLANS )

HFlokes for Anctior Bolls 7o be parichiad 97 aof more
Mg 19 inch  cemnrs desemaing yoo 1B -
Tarence of 1 ppe Al Aactor Bolts, NMils & Washers
are Jo be hot T gatvamzed Achor Bolts are

T b Krmnisted wity 14 puge (ostof Amchor Dols fe

b€ inctuded 77 biif price per linesr foor of Lpe
Archor B0/, s T waSIers SHal/ Be of The

V7% 7 0r 37 Y
75 approvel Gy e Degorsierns

% sutyac!

4 for Cutver? Nt

STANDARD M-5I10-AA

(SHEET 2)
(MARCH 20, 1967)

& WASHER ASSEMBLIES

Y
\J

e—et— 27 D7 (Min)

|

1" Sphericat R /" Spherical R.

I Comrese /%MVJ// = '
24

" ey N

—
oo | owvision PROJEGT NO. ShEer
8 COLORADO
ﬁ REVISIONS

H-20 LIVE LOAD

DEPARTMENT OF HIGHWAYS
STATE OF COLORADO

STRUCTURAL
PLATE CULVERT
DETAILS

by MRH] Approved
Mads by auun Statf Iluvqn Enginoer
£} Date:

STANDARD M-510-AA (SHEET 2)



KgAK X

. e SINGLE CONCRETE BOX CULVERT STA N DA RD M- 60|_A mEe | owson | PRoszCT NO il
Symmetricss agou # of frudnay

i
f
Dimensions ¢ Quantities ('see Wirgwel/ Sontzes ror Wirgs) Bar List for Catvert & Heodwalls (JULY |1, 1965) 9 | coLoraoo
T (R B Free T Craniiies Tor LY 3 (See Vingwal/ Sanderd for Wings) ' i
peght| [ Bar iz . s Cicadna’s B S T il (erg Tor Wings G g
o Pl Type | Span et Conrets | Stee! . oS KON s fr ends of skewed cutverss fhe U bars in [Mork [ Size Mo Reqd_Type [Length | 46 |_L=Length of Culvert b fo b Headwalls in Foet |
st P Cine e SN " top and botom siohs chali be fon: P i X i
Et T TIXRENI O 0 hown and the spacing given in the table See toble L rewe G | Rossey wath i i
B maintamed along € of the culvert W, i Sse foble I Heor-s' - ‘ Ty - -
2 7 |
3%
2 | i

Detar of Construction Joints ] 2/_._——“——

7
[ i =Tonstruction joints shall nof be spored greater than 350 aport

_Type T Type IL_| TrPICAL SECT/ON
{ Bardimensions are ou fo 0wt of bar ) THROUGH CULVERT REVISIONS

Stream Bea- ,A// -

SECTION A-A

P4 Erponsion S
Joint Materiai S

{Wher #ss ;

e
K

/s
~.

L7 rhesd C ;
PART PLAN T —
o) 7 AR T A
%y ~ L 6x7 gvs i
[ Roadway Surfoce: Location of ydeptured 756 i ]

0, Year Nuriver

Mz Borsfsee tovie

T I Ll iaSan, -
N  Bars :‘L“iﬁ E| ‘T——“:%—f‘rfﬁ-ﬂ-ﬁ
% | fSee satvefiil L L bl al

Iiks]

END ELEVATION
Nota: Al wing Faces to receive Class 1 fimsn

P Nore: KM,

and D are Fimersioned oo Vnansl ! Shsoddrd for the vorious heights of culveris

i
i
i
!
|
|
i
!
i
I

80 1481l

52 e

355
705569
46595

0464257

100 [4252]
769|450, 265 076

'iM'/AB 402
i

Designed by : W/ D] Avproved byZ /] Haurbol®.
Made by - WWD. Bridge Enginesr |
965

frart shal b Cpwant .

ety 7 s it For

i for e s Quantities for wuz cuiver? shail be (quantity for ons iin. % of box pimes L) plus
lus { quontities for four wings) {quantity for two head walls) plus . guantities for four wings )
[ Note. This design_not fo »e wsed_whes height of Hill_exceeds the allowed amount fabulated. 1

STANDARD M-601-A

END ELEVATION SECTION E-E£

Neti All wing faces to recewe  Class T finish

Cimension, arfities wel! Srarelara  Jor Wings, - S g - —
Dmensions £ _Gu O B ) senmeesa e of ooy DOUBLE CONCRETE BOX CULVERT
i KoL 25 of Hor Tug Headwils | o E o T WAE
35 Concrele Stee: . ;
% Gt ks | ossicie Compinanens 5pan g neians
T © = iGx3 £x3 x4 li2n6 /a6
sl | Py 3 Spacing given i fable. ] Teve lzxe mns] kzei 2 A8
388" 7 . . o L W ¢ Boresee tadie
ezl PHREEE it enas of skewed sulverts, M0 Fors
ELoa Y 7 V Bars shall be farned os E S e b
i 3 = ™
nig o 53 . s
. 47, 354 475 B
i = 2 2 /425, 495 347
& 95 2524 c'5 " 355
i E Slmg s FY
i o0 (884 80 2 I3 L4 Cuivert ang Twe Headwais (See Wi i/ 57 tor Wi
| E £z 22 Bar dimensons are s & of e e e g or irge)
Ex . 2 bar unjess marked cf (ctear) ,;:wj;ﬂ Type, L} —d
i ZaT ‘ 501888 80 54 Pour wing faotings mono- L
el 7 # EEH T ihicalty wish fioor of box. g e
Begw w g’ B 7 | E IE] pyd Y G755+ 2Lt m
e IR E R Ry 55 - cxpansion /.
1667 = i I 37 - 2" Jomt Material
7o | [ < | JE i4 i [ When # s more
ST L y Vg0 s 0o 2 2 tnan 4G}
. oo E L D
C e g T i ) Foogwo.
[y 7 | L0 0B 100 5 b 5l PART PLAN
[ i 75, e/, 9
- \ 1 2 TRy A4 Bronsa
[ Vs e w0 Joint Materiai
& ’ 7R i
Ve s 2o DEPARTMENT OF HIGHWAYS ||
i y Y STATE OF COLORADO |:
i 00 RiE Lm0k SINGLE AND DOUBLE !
- ;
o g L' spiee 120 CONCRETE 80X CULVERTS | |
; (U~ SiZES SEE TASLE OF POSSIBLE COMBINATIONS) |
: D50 1144 40 [ wzbars | | !




BiE| K]

Dimensions ¢ Quantities (SeeWingwail Standard for Wings)

i Clear Size of [Spacing | No. Bars [Quontities for [Quantites for
i Type | Spans Height| Siab| Bars o Bors | Requces (s LinfLof Bog Too Hoamalls
Aliowed Se[Sa| H T [Morva| v Ui [M: iCuvds.|Lbs. iCuyas. | Lbs.

138 2948 110577,

5-0'j8424] & Ty ¢ [T 1482 [3.207[4256]1 (.79 1204
180 3.467/4491112.66 [123 |

" |36 3.156(3484]11.23 | 988

10-C'le42 8| 9 7 48|~= [3415|3620{12.0210:5
160)] 3674|3966 12 83 1042

[136] . [3.36314i25[11.4 ] 903

I5-gf2+ac| o 5% 48|— [3.622]4399]12.23 [i020
61160 3.881]475.1{13.06 |1047

151156 3581[5/39](2.98 |i282

5-0'144-af 11 6" [15' 1682 [3841[5306]13.70 [1309
T ]180) 4.100[554.3[14.51 1336

1571156 3.948(4771[13.23 1152

o-oiies 11’ sk (12 e8| & (g 2o7[asre[12.11 1170
8180 4.487|5276{14.82 11206

15" 156 4.315[5156/13.55 [1160

15044l 1y 5" 9" 68%4.574 54385[14.34 1187
67180}~ 14.633]572.1[15.24 [1214

15176 le266]14.95 1466

50 364 13 PSS 1584|1495
107 [200]  |4.848/6698{(6.7 2 |1520

i3 iTe 4.852|583515.50 |i53i8

10-cliseg 13 5" (127822 5.1 11 bods|16.09 1343
8" 200! 5.370[634.7[17.12 [1370

157176 5270[973[15.86 1324

15-0}i348C) 13 4" 5718822 [5530|7z54]16.45 1351
NP 57807613 17.25 1378

Note : This design not o be uses when height of fili exceeds the ailowed amount tobulated
Quantities for one Guiveri shall be (quantity for one fin. ft of box times L)
plus (quontity for two heodwoils) plus (quantity for four wings).

Bar List for Culvert and two Headwalis
(See Wingwall Standard for Wings)
f T

Number | iTotai | &
Merk |Size R&:u»'ﬁd‘ vpe| 2 Length %ﬁn i
Tee LYW
Vi 1 n
L Tobe | a2 T ]
Ve B 0 | == 0 24+m )
D 1 2 laniain Type I
Vs B 2z 1 2
Va |% & ing
waz % la(L+2)) 1 Type B
g e w3
[V 3 SO i
™M e m ERCH A
M2l o] 12 1 (B 2 e ymiw

( Bar dimensions are out to out of bar.)

Possible Combinations { Span ond Height)

f(zri2me) x & Juimia-iiy x & 13-%-13)X6' |
- x8 | - x8 ] « x8'|

L« >8] =« X100 - Xi0'|

\
Symmeiricai_oboutq -2

(/\Q of Rocdway

STANDARD M-60I-B

3
e
‘a"‘)c

«©
CRN-Y
<2 0

o
NS

At ends of skewed culverts, the V bars

in fop and boffom Slabs shall be fonned
as shown and spacing in table maintained
aleng ¢ of ecch span.

&

UiBars Y2 ¢
@i2'oc. inTop
and boftom.

m Bars (Field bend )

V2" Exponsion Joint Materigl

PLAN
2°Expansion Joint Material
wher "H" is more tnon 4

1%
*
><1_ sy

CONSTRUCTION  JOINT

Pour wing footings mono-
lithicatly with fioor of box.

(JULY 1,1965)

-Alternate

DIVISION

PROJECT NO.

sueer
ro.

LE

oL,

L=tength of Culvert b.fob.HeadwalisinFeet

REVISIONS

8 Roodway Width B
I - m—TO0CwaY &
H 3
3 3
3 o)
E| el
9 5
3 o
=i £
o m‘

B

Constryction joints sholl not be spoced greoter than 35-0"aport.
TYPICAL SECTION THROUGH CULVERT

/—Vocuhon of indentyred Year Nymber *‘8}“
~— Top of siat 1 p o Bar o mensions ore tc ¢ Of bar
of ] “x 3 Construction K @ con
____________ [ e 10ea I __ 7 e of 1% /& >3 Construction Key uniess marked * Ci.” (Clear)
d ‘ 1 = /~< D Sy ' - » s T
: i : ~ (M) o
i | : \ vaBers b 14T by Baee i viBars © lag { v Bars
i Center Span, Center Span O G JHpec, o i%C
I T | U Baore ‘f Ve Bave % (s wgzbe R
End Spons || | End Spans “H—wi Bors i wenars 1o 0 o wWiSars
/M Bars (See Tobled || @r2oc @ (See Tavle) [
-_—H.\HIIJ'IIIILTT'LLII IA?I'I'J'HJ[L f“ I ol SAITNA HED, SO
N + i Tt T I woors 2 } Py Va7 va ,6' } M/ v/
1 L s S T ik = t 5 Se ™ 2] S :
72 Expansion Joint Mat'l. oL
END ELEVATION SECTION  D-0 TYPICAL SECTION THROUGH BOX

Note :

All wing foces to receive ordinary surface finish.

Note: K,M,N,N: and D are dimensioned on Wing
Stondard.
For Genera) Notes, Loadling, and Design Data
See Wingwoll Standord.

DEPARTMENT OF HIGHWAYS
STATE OF COLORADO

CONCRETE BOX CULVERT

(POR SIZES SEE TABLE OF POSSIBLE CONBINATIONS]

Designed by Lop
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BAR LIST § QUANTITIES FOR ONE WING WHEN H=2-0"

1 Nomber Of bars required

Lengthat bars | Quontities for

| when
) I K2 K3
slielie

PPRLE ”sum ore_wing
494

i°¢ b i F b |Concrese| Stee/
zzTypeHVypex Cuvd | Lb.

el |Typel |Type | Type|Type

910 728" 147 so

7-4"1 58" 10| 59

i 6 4-8"1 092! 50
] 5 23T o8] 45

! i —1 R0 vey ) 39
i 0641 37

[N[SISIMINIAIN
TN IN

407 217 [060] 36

WING DETA/L

WHEN H= 2-0

BAR LIST § QUANTITIES

_63=2-0"

TYPED

FOR ONE WING WHEN H=4-0"

Number of bars required

Lengih of bars

Quantities for

WING DETAIL WHEN H=4-0"

when 1 <
° [z eslca [as 3661867 -5
or ® e |8 ke | te gmgo #
Tyoel {Typel | Typell Typell|Type I Lb
) CREER! 219
7 5 7 7o
6 4 6 4
4T 4 | 2 e
5 3 .5 e
4 3 4 99 |
i3 EREEN 88 |

N T [ T e — SHEET
REG. NG orvision 1 - 0.

STANDARD M-601-C

(SHEET | OF 2 SHEETS)
(JULY I, 1965)

TABLE SHOWING VALUES OF K¢ M

Lo l=1e
{45 45" 67307
60° | 30°

|

a0 85" 2/0\

o
9

75° ¢ 15°  52°30

*L_‘n» |
357 a5 | 22730 673(7 8-0" th‘ St 0T 4T 6" i« 6"|e=9"[ g 0" (18 0" 7~ 67 2im c”‘\a -9

B equals 1he angle between g of culvert ¢ ¢ Of roadway. X @quals e angre befween ¢ of culver! aad a normal fo ¢ of rogaway.
® and @ cre angles betweer the wingwall and o line paraiie! with he € of roagway.
EXAMPLE FOR USING THEABOVE TABLE . Suppose g streom maKes an angle of 8=65° wish the & of roadway, then. from
the tabie select the nearest ang/e B =60" then a, ¢, § Oequai 30% 80"¢ 30°respectively. If the desired height ‘M of culvert
is 6-0', then K§ M will be $-3" and /60" Locate ihe WING DETAIL WHEN H=§~0'en this Sheet.

6-0"] 36 5-0%ii-3" “1

/}/é i
P T e
N e
NEEEEEAL
‘of
%
5
o
K
Y
3-He" i

TYPET

BAR LIST & OQUANTITIES FOR ONE WING WHEN H=3-0"
when |_ Number of bars required Leagih OF bors [o,,,,,,,,,,g for
¢ tar | H2 | H3 Nd WS | 316 | 5-H7
o6 4915058 £ |50 150
equars | Typel | Type I | Type Typeﬂ Typell| Typed | Type I
2230 6 | 5 © 5 | 1 |32 |i08
300 |5 a4 5 | « s |2 |62
3730 4 3 + |3 7 18468
45 | 3 3 13|75 6 |71 |58
5230 | 3 3 13 3 6 |70 |5-2
60" | 3 2 3 2 5 |6z |48
(6730 3 2 El 2 5 |54 |4-2

WING DETAIL WHEN H=3-0"

{H2| 30" g |4-2"

; -Fi2 ~Fit _Fi0
I n e
P %

— 3 Expin.Jt Mt

rengtn

al
il 9
% - X
° ’ / Ty i Fle by
@ 13
i 13
t | 3
1
i
BAR LIST § QUANTITIES FOR ONE WING WHEN H=5-0"
when Number of bars requn'ed Length m’ bars Quantities for
¢ i ‘szFs FA IFG“F?‘FB 3-F9 eFO‘rF///F/Z One wing
ore (s 146 ise %o $6 150 158 (0 4|58 conenlsreer |
equais | Type I\ Type 1 Type -ype: wTypeE‘lypeﬂ Type i |7 Type I Tyﬂuw vd.| Lo i
22°30° 6 ‘4 7 5 } 6 | 7 [20~i1"117-8 12-2"| 5-2"| 5.61 | 328
30° 5 it 5 4 ;5 s 4 fi6-2" 2"l 4-27 436 | 254
37350 | 4 B 4 2 4 4 4 - 3.58 | 211
45° | 3 | 8 < 3 3 < 3 31 |80
5230 3 | 7 | 3 | 3 3 5 3 2.72 | 160
60" | 3 | 6 2 | 3 312 |3 245 ] 143 ;
6730 | 3 | 6 |3 2 |3 3 | 2 733 | 140

WING DETAIL WHEN H=5-0"

_&
I
3 Exph.it. Mt cie
. & U5
Eid
37
° 3
o g
¥ a
x
3
@
1

Number of pors equired i cengtn of pars

[3-E13 [ 9Fia|i-E5

Quonyries for |
-£16 | O wing |

MEESa K F 3 Sreel
Y??ﬂ}fﬂ Fypell TyP!UlTyplUlcum b
20-57 0 215 27 730 | 430
158 3-2"] 556 | 326

NED 460 | 278

Z
ERY

2" 399 | 240
2

2"

347 | 202 |
{321 | 94

14-2712-2"] 504 180 |

EEF)
2-
2-

WING DETAIL WHEN H=6"-0"

LOADING DATA INTERSTATE ALTERNATE DESIGNING  DATA

LIVE LOAD: A ASHO (HS 20 - 44) .45 H0.1953UNIT STRESS. EXCEPT AS NOTED L REVISIONS
DEAD LOAD. CONCRETE 150POUNDS PER GUBIC FOOT Reinforcing Steel fs 20000 bs. ger sq.in EDiT-17 T
EDi1-17-67 | i N
EARTH 64 POUNDS PER CUBIC FOOT  Structural Steei fs | BOOOIDS. par sq,in. [T-I7-87 _iGenoral Wots =~~~ [MRH |

fc 1200 ibs.per sq.in. A

GENERAL  NOTES a1 '* T —

ALL WORK SHALL BE DONE ACCORDING TO THE STANDARD SPECIFICATIONS APPLICABLE TO THE PROJECT o —

ALL CONCRETE SMALL BE CLASS “A”
ALL WING SURFAGES TO REGEIVE CLASS 1 FIN

G FOOTINGS
FOOTINGS IN ROCK SHALL BE POURED OUT TO ROGK AND NOT FOR
SOUNDING AND DEFTH OF FOOTING SHOWN

DESIGN IS NECE!

ALL REINFORCNG STEEL SHALL BE INTERMEDIATE GRADE STEEL OF A DEFORMED TYPE EACH BAR SHALL

BE TAGGED WITH THE NUMBER DESIGNATION AND THE STATION NUMBER OF THE PROJECT. SECONDARY SARS
WHEN SPLICED SHALL LAP 17 DIAMETERS OF THE BAR. DIMENSIONS FOR REINFORCING STEEL NOT SHOWN AS
CLEAR SHALL BE TO THE CENTER LINE OF THE BAR. OUT TO OUT DIMENSIONS SHALL BE USED ON BAR

BENDING DETAILS,
SUPPORTING SOILS FOR ALL CULVERTS MUST BE COMPOSED OF
HORIZONTAL CONSTRUCTION KEYS ARE NOT R

STEEL WEIGHTS INCLUDE 1% * FOR OVERRUN.

EXPANSION JOINT MATERIAL IS TO BE \Nz:\.uneu w THE PRICE OF CLASS™ A" CONGRETE AND SHALL
TYPE

CONFORM TO AASHO SPEGIFICATION M-153-5, .
FOR CULVERTS REQUIRED AND GOVERNING DIMENSIONS SEE

D) WHEN EXCAVATING FOR FOOTINGS THE FINAL SURFACE £LEVATION SHALL BE UNDISTURBED NATURAL OR

COMPACTED

SH
8 FLOOR OF BOX SHALL BE POURED NonouimhicaLL

ARE IN ACCORDANGE wmq THE BEST AVAILABLE DATA AND WHEN
DIFFERENT CONDITIONS ARE ENCOUNTERED THE BRIDGE ENGINEER WILL INSPECT AND DETERMINE IF RE-

EQUIRED WHEN FOOTING 4P WALL ARE POLRED MONOLITHICALLY,
ALL COSTRUGTION KEYS SHOWN BETWEEN FOOTINGS AND WALLS ARE

DEPARTMENT OF HIGHWAYS
STATE OF COLORADO
WINGWALLS FOR ‘

CONCRETE BOX GULVERTS
4] SIDE SLOPES

FIRM AND UNIFORM MATERIAL THROUGHOUT.

Across__

"LIST Of STRUCTYRES®.

STRUCTURE NO.

STANDARD M-601-C (SHEET

[}




STANDARD M-60I-C  [me e

SHMEET
PROJVECT NO HEE

(SHEET 2) ° core
(JULY |, 1965)

TABLE SHOWING VALUES OF K € M WHEN 8 ¢ H ARE GIVEN
i T s

vee I Type 1iType I Typedl fypell Typel Typez‘r,pex Ty?eﬂ ryDEH vy

' [ ¢ | a P B T w=ror
) ;o Number of_bars_required i Lengrn of bars [ quantiries for [ - L M T
T——] o
g ‘oz D o3 | oa [ 05 s | o7 3012 yrDi3 |i-Dia pis 08 Wing . 45" 6730”2 10-07 238" 1 D
DIs Dig DIz — 53 £ FoiFeitel e i £ eid e # 3 % Concrewl stee/ 60" 50" 60 30" o-677
b s vad - T r—,erG FY] Type/ Type I Typel|Typel Typel Typel|Ty Typel | Typel| TyPelT Typed Cuvd | Lb. | 75" | ,f,,"’, 3730° i -
4 T iy -Did Mos Ed 2 e T 5 T4 235 2-2" 6-2",9.62 | 592 [0 | o | a5
! i =i il N} g hpis £ ! 4 4 2" 7.38 | 457 Tiost st | 3o
5 [ M T 5 ;} [57] 3 3-2"[6.07_ 368 120", 30" 1
o 1 N .DL‘ 3 *J‘ — 3 3 3-2"| 5.26 : 32i 23 | 42
W ; oz 2 .
y \ s abien 5 % i “ 3 * 4 2-2"|4.66 | 287 8 equals the angle between & of culvert and € of /Dacwa/ a equa/s the angie between ¢ of culvert
z | o B P IBE} 2 2'14.25 262 ond anormal to & of rocdway. $ond 6 are angies between the wingwail 093 a ine parailel with
5 EOAE Y E) I Ell [2-2"{4.05 25 the @ of roodway.
\ i Q 1 — EXAMPLE FOR USING THE ABOVE TABLE. Suppose @ Stream makes on angie of 8= 65with ¢ of road-
J BAR LIST € QUANTITIES FOR ONE WING WHEN H=7-0" way, nen, fiom fre table, seject the nearest angie S= 607 Mena, $,§8equol 30780 § 30°espectively If
i = ; _ the desiredheignt k" of tis B0 then K § M will be ii=$"¢ e0-6" Locate 1he WING DETAIL
' > 121y - WHEN -0
i % 2}— 4
1 -
) _
WING DETAIL WHEN H=7-0" N
| when | Numser of bars required ! Lengt_of bors Quantities for
; T T .
_ Kor M - ¢ | AS (AE A7 A8 A9 Taro 3 \/zArz JAI3 " s | 9nE _ Wing
" i To . Fe Fe Fe Fe 30 Fo S8 £0 £ [ooer Sren

A—80r®

R IR 333650 1974 | 1224
/ € [ 7 0 &

s 6 s 7

a s ) 7 5

a 5] € 5

? 1.8

4 476 s

3 4 5 15

QUANTITIES FOR ONE WING WHEN H=10-0"

R k3
° N a3z a2 .
T b 1 %
= B T 5 s
P H — N £
B . o ~ S - c o - R B — i
IR IBBEI WW’—[ Number of bars required Lengin of pors e ] I
TN ! Lo ST ot o e i Lo PRI
vt e R [ - i
i or g | £% 3 R & H
equals \Typel S | 3 %g hi
3 T
Y g ES
& 2%k
Iy S
AN 7 [ ﬂ
WING DETAIL WHEN H=8-0" ' 2 LRY

BAR LIST § QUANTITIES FOR ONE WING WHEN H= 8-

Y
£
-
I o2
H
—_ - e .
9 W [ men L Number of bors required T Lengtn of bars
5 R _ Number of bors required . ¢ .
I e | 8¢ g2 B
L or e se F0 ks fl‘T ? Goncrete | Stee!
T 3 equais Type i (Typed e T e
o 8 s el freel Tpell el cyvo | io. DEPARTMENT OF HIGHWAYS
H i 22°30 7 @ 6-2 /593 93 !
i3l 515 ez STATE OF GOLORADO
H P !
5; 4 WINGWALLS FOR i
"\‘ 3 ) CONCRETE BOX CULVERTS |
3 4 4°i SIDE PES I
L 2 3 Across f
N Sta. :
HE . BAR LIST § QUANTITIES FOR ONE WING WHEN H=9'-0" Near : Sec. T R

Made by /warg 225 Bridg~ Engineer

Desiqned byz. 5.7 | Approved hyzddleeo
Checked bys/pos) Date: July i, 1565

6" Sea

WING DETAIL WHEN H=9-0" STRUCTURE NO.

STANDARD M-60I-C (SHEET 2)



FEDERAL ROAD

SHEET TOTAL

STANDARD M-604-BA === == | = =
k3 COLORADO
{JUNE |, 1967)
REVISIONS ]
. 2o (A3 -73-67Grats Datail & Guants. MRH
l_____4zo~__. e —n (R:2) 11218 - 67 | Comnect 1o skewed cuivert, General Nots Atﬂ_/zi
“ " ’ it W ]
|-zt 90— 40— | I
; ]
s e e . -
y J { 43/2”
B -—— Step
B X .
¢ i - 4 i pl | | w0
’ L 7 ,'/' — Y 12— Grating ) | ”3"0‘

)y 3 U
aa__L__LAA77 10°0" A Symerat \ Fasteners 3|47 o, BAR LIST FOR H=3' AND
¢ | AN e - ’ i | § -2 QUANTITIES FOR ONE INLET BENDING DIAGRAM

D”é"l:dl flow é /// Recess for Grating I‘ 7 — I W “CASs A TREINF T O, % 55T | enor
= i v & H | CONCRETE [ STEEL |STEPS| |MARK (RARTE H
CROSS | CULVERT N ——— ——— 3| & St @‘ %(CU. YDS.) | (LBS) | REQ'D. REQD) 'Y
‘ PLAN 1 3o [ 83| O 40l | 9 |2'7 8-g"
This dimension | 36" N 89 | o© 402 | 3 15'-4"
1 Slope ro march| .
T2 be shown on plens. | medion siope. | 4-0 L2 105 o |56 ] .T
L .54 46" 14 TN
c o
LAYOUT OF INLET IN MEDIAN DITCH :_” T : 2" Il-z :i: ; No. 40/ T
& win 11 [ I = 60 17 150 | 2
-H-l» 20244k T#im 66 I3 57 | 3 Incraase dimension "U”
i i | | 7 ™ 750 20 72 | 3 6" for each 6" ncrease of
Stope to £t Dike ,/Iz\'—- lil P TN I: i H 76" Z1 178 3 H ubove 390"
1 ! _I_\‘_ 80" 23 194 | 4
\ 402 FF7 - a
Height of Dike had HEC “'T{IT 8¢ | 24 200 | 4 S
o Stope ¥4 per 1. Max. ! AN P 90| 25 207 4 No. 402|
o s = R L i S 27 225 | s red{ T
% . ooegS e i S el M T T S =) ¢
L . i’v"”"””"“‘ﬂaﬂd/l‘/' WadaS - 5/0::”:;;’5”:/’ ° 4 g‘?'-o e 110" 3.0 26 | 6 | Add one bar for each foot
Fobrication of cannection and 10! 7N b Poving reinforced) N secTion p-pE&D 12-0" 33 283] © { tncrecse of Wobove 3-Q°
Stub to be included in the cost plan ¢ { IR E oot 17 Cu vt ELEVATION .
of cross cuivert shown O \ A 8q's. 1.7 Cu. DETAIL OF RECESS AND * Note: Volume occupied by pipes to AVt bars to e 1" Dia. ~Cyt
ting PiP — zk CONCRETE INLET " be deducred. - ‘bend oround requined
nal“""" oS GRATING FASTENER e deducted. or bend around pipes as require:
Leng! N o (2 REQUIRED)
— /o
N — | SR L7, L
This Angte to be Shown on Plans
SECTION B~B MATERIAL LIST FOR GRATING, FASTENERS
‘__f' GENERAL NOTES oART NG Size L85, PER]  WEIGHT
-Connecting Pipe |NLET FOR USE |N MED‘AN ON GRADE Al work sh ) i REQ'D. UNIT ~LBS.
(®D work shall be done in accordance with the Standard —
{FLOW FROM ONE DIRECTION) (E&D Specitications applicable 1o the praject. S:raﬂ :ron 2 ng'x//!.xZ' 298,11, 3.2
D - A4l concrete shallbe Closs “A” or Class "D" Teaplron | B | Jpusaz i) 2o s
SECTION €~ C Sﬁlﬂp‘lﬂus} For deioii of Inigi Step, see M-Standord “Sreps for Fosionsr 2 61822 1/2" | 1.0 ea 20
T [e) INLE Flange (4) . Manholes and Inlets . Bolt 2 5/8"x8 | 08¢0 i
DETAIL SHOWING MEDIAN INLET gz %, "’r“ e Al reinforcing bars sholl bs o L of ) Woster z | 0/ e0 oz
. . rade, ond shall be togged with the station number ond bor des- TOTAL WE/IGHT 1312
& (2}3?’1 4, T i Gnation. ’ =)
'rop 3
Stope 15" per 11 Mor. Tl 4'.' l: I All edge distances not marked “clear “are to £ of bar.
— (2} 5prap-5 11| D e Cancrere siope and ditch paving shall contorm 1o Section
¥ - I ] ] __ﬁ || 507. Reinforcement for concrete slope paving shal/be 4 x 4,
In coses of skewed pipe '\vs" Concrere Slope and Dircﬂ——/’/ " -t i fos10.
this dimension Io ba shows oy Paving (reinforced) 1754 75;'/—: i [ Grating shall conform to Section 604,
on plars. ) {Requires 1.3 Cu.Yd.) e[ 1 h i 7t vg" Inlet grating shall be goivanized as described for Fromes,
. END CONNECTIONS !I | b Grates, Covers and Steps in Saction 712.
e T i: ll| Steps or ladder will be required when Inlet dapth exceeds 3.6
ot o i
E e 35 4 Strap— ] [
SECTION A ~A i I
47 0t 77 tbs.Srty 7,
INLET FOR USE IN MEDIAN 74 Open Sloi (1o expedite galvanizing)
! i
Connacting Pive AT BOTTOM OF VERTICAL CURVE ; £ [Ty - DEPARTMENT OF HIGHWAYS
. L 7 g
fid 3ulyswrap ) W sices S ] T STATE OF COLORADO
7 ————
%6 Cirs
T b 2225 (2 1) —]
“;: s INLET, TYPE C
DETAIL OF GRATING

DETAIL SHOWING MEDIAN INLET CONNECTED
TO A SKEWED CROSS CULVERT

Designed by 0.8. R.
Made by V. R.B.i Stalt Deslgn Enginesr
Chacked by R S M.| Date: JUNE /, /1967

anrmd by S E B0a e

STANDARD M-604-BA




RiGHT oF way marker posT O TANDARD M-612-A  [FEEET ove AN i
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REVISIONS
5-2-66 |R.O.W. Marker Note M.R.H.

BENCH MARK

Al work shall be dane ip accardance with Standard Specifications applicable fo

3 the project.
All exposed surfaces of the bronze tablet are to be ground to a smooth surface. Al
letters are 1o be depressed o minimum of /16 inch. Information on the bronze tablet in-
N dicated by pin lines is fo be stamped in field by the engineering party after marker is
(Y placed. 3/16 inch letters and figures to be used. Project designation on tablets sholl be
= properiy shown (ig.; I for Fed. Aid Interstate, F for Fed. Aid Primary, S for Fed. Aid
2 Secondary, efe. & C for State Projects. See details below).
:\g Bronze gench Mark Tablets will be furnished by the Deportment at no expense to the
Controctor.
Instatiation of Bronze Bench Moark Tabiets will not be paid for directly, but shall be in-
v Ground Linez cluded in the price bid for Concrete
NOTES FOR R.OW MARKER POSTS
All work shall be done in accordance with
Z‘%?ifciﬂdafd Specifications applicable fo the Note: Where 2-0safety curbs are not used place marker in center of curb,
Posts shall be made of class A’ Concrefe. The upper )———W [ o
12 inches of marker posts shall be rubbed free (Q 2
of form marks, and the tap surface of the post X s
must be constructed fo drain thoroughly. Ny . _@_{
(D) Light weightsggregate conforming to ASTM R h’% . - NOT LESS THAN 6-0"
Designation C-330 wil/be alloved. N S¥
% =3 |
o 88 ;
N N ‘
All exposed surfaces of /e bronze fablet L8 i
are to be ground fo 8 smooth surface . hE
All letters are to be depressed 8 minimum of f inch St PLAN
Informaltion o the bronze 60! Ndkaled by pin ines 510 be S 3 _PLAN
SHamped i1 IElT By Mie crgineering borly aTer post s pléced, A
g inch fetfers and figures (o be used. — Profect designa - i\‘§
tions on 18biels shall be properly Stowr (1.6, 1 for fed Aid
inerstok, F for Fed. Aid Primary, 5 for Fed, Aid Secondery el .
& C for Siate Projects. see delail below.) - |
. e = 17274 R0 i1
| [
= =

ELEVATION

One merker to be placed on Bridges 0s shown
The station shown on marker shall be the center-
line stationing directly opposite the marker.

YA — 3" Dia. - b

|
77

DEPARTMENT OF HIGHWAYS
STATE OF COLORADO

MARKER POSTS

' Omit ond use 12"x1/2"$ bar AND
SECTION B-8 SECTION A-A4 for Bench Mork Toblet

RN
T
|

DETAIL OF BRONZE TABLET
FOR RIGHT OF WAY MARKER POST AND BENCH MARK

STANDARD M-8I12-A
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Typical Signing Where Traffic Is Permitted Along Construction
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Canstruction Identification Sign
“F" Sea Note No. 21
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Ses Note No. 9 tJuLY 1, 1965) D riz-67 MR .

WARNING SIGNS
See Note No. 10
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PLATE DETAILS

NOTES:

SEE SHEET 1 FOR TYPICAL
SIGNING AND SIGN PLACEMENT.
SEE SHEET 3 FOR GENERAL.
NOTES APPLICABLE TO SHEETS
I AND 2.
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STANDARD M-614-TB

(SHEET 3 OF 3 SHEETS)
(JULY 1, 1965)

GENERAL

Ali work shali be done in accordance with: (q) the St d Specifi
to the Project, and (b) the “Manual on Uniform Traffic Gontrol Devices
for ail Classes of Str and Highways" publishead by the Department of Highways.

Where traffic is maintained through or over any port of the Project the Contractor will be
required to mark ofl hazards within the limits of the Project (including connecting roods) with
well-maintoined Borricades, Waorning, and Guide Signs. All Barricodes ond Signs shail be
moved, odded to, changed or removed os required during the progress of construction and
removaed entirely when the Project is completed.

Where traffic is prohibited from the Project the Detour wilt be maorked by the Department
excapt that the Controctor shall provide, erect ond maintain Barricades, compieta, (when raquired)
at the ends of the Project, ends of the Detour and connecting roads. All U.S. or State Route
Markers requirad for the Project will be furnished and instoltad by the Department. The
location and positioning of Warning Signs, Barricades, and Regulatory Signs shali be as

r by the oppropri District Ei i Forces of the Department.

Work on the Project sholi not be started untiy oll required signs are in ploce and approved by
the Engineer. Whers spesd control oppecrs necessary such speed controi shall be requested
from the Engineer by the Contractor. Controi of speed througn a CORstruclion zone may oe
achieved by Advisory Speed pilates in conjunction with Warning Signs (SWI3—1 for use with
30" Warning Signs ond XWI3-1 for use with 36" ond 4B" Warning Signs). The Advisory
Speed plate is to be posted only o those iocations where the safe speed is lower than the
imposed Regulotory speed limit.

All Signs and Barricodes shall be ploced for best v:sibility cond legibiity . maintoined in good
condition ond kept cieon ond free of dirt of oi! times. Contractor's and Engineer’s
vehicles and squipment must be parked so that signs ond barricades ore visible to
approaching traffic ot all times.

Where two identical signs are used for duci posting they ore to be staggsred on the two
sides of the roodwoy for o minimum distance of 75' to aveid o tunneling effect.

Examples for marking Projects, os shown on Sheet i, are typical of signs required and are
subject to alteration to fit actuol conditions encountered in the fisid. Locations for controi devices
ars to be stoked by the Engineer. In oil cases Werning signs are fo be placed weil in
advance of the hazard, the distance depending on topography and existing opproach speeds.
Additional markings and any special signs required for the quidance ond protection of
traffic will be placed os required on the Project a! the Contractor's expense.

Desirable sizes for signs are shown on Sheet | of this Standard. Lorger or smaller signs
shall be used where warranted. Detoiled dimensions for signs normatiy used in connection with
construction are shown on Sheet 2 of this Standard. For informotion on stondard roodway
signs not detoiled on this Stondard see the “Manual on Uniform Traffic Control Devices for
all Closses of Streets and Highwaoys” published by the Department of Highways.

Signs with the prefix "R” in the sign code ore Reguiatory signs ond os such impose legal
compulsions or restrictions on drivers and should only be used as authorized by the Engineer.

Signs with the prefix "W" in ihe sign code are Warning signs and are used 1o oiert iraffic
to existing or i .

Signs with the prefix “D" or "M" in the sign code are Guide siyis. Those with the prefix "D"
convey general information ond those with the pretix "M" are used fo- marking the traffic route,

All signs shal! be reflactorized unless otherwise specified on plons. Reguigtory ond Guide signs
{unless otherwise specified) shall have ¢ screen processed blcck legend ond border on o white
fisxible reflactive shasting, non-exposed lens background. The back side of Regulotory and Guide signs
shall be painted with two coats of “Exterior Sign White Paint." Worning signs shail have o screen
processed black legend and border on a highway yallow flexible reflective sheeting, non-exposed lens
background. The back side of Warning signs sholl be painted with two coats of “Federal Yallow
Synthetic Sign Enamel.”

Painting for wood surfaces shail conform with Section 508 of the Standord Specifications.

Posts for regulatory, warning, and guide signs will normally bs 4"x 4" or 6"x 8"

and shali conform tothe Stondard Specificatisns for Untrgated Timber-S4S. Timber shall
conform to Construction grade Poragraph 1238 or {25B of Standard No. 15 Grading & Oressing
Rules for West Coast Douglas Fir (1956) or Dense Structural 58 and LL Structurol S8 Porogroph 284
or 285 of 1956 Grading Rules for Southern Pine. Posts shall be painted with one coat of

" White Wood Primer® and one coat of "Outside White Pgint.”

NOTES

15.

22.

R-i; 23

FEDERAL ROAD .

| Division
s COLORADD
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R 7 12-67 | Added o's 23 “TowF ]

Sign panels furnished by the Contractor for use only during construction may be fabricated from
plywood, aluminum, steei or other suitabie materiai but shaii be stabie and durabie enough o meei
other requirements of this Standard.

All maoterial shatl be sound and durable. Barricades, signs, symbois, and iettering shall be of good
workmanship, Uneven lettering will not be accepted.

Alternate mathods of processing signs or the substitution of symbols or other refiecting elements
tor painted symbols wiil be permitted only after approvai by the Department.

Yorches ond Lanterns shall be either of the fuel-burning or battery-powered type approved by the
Department, Particulor core shai!l bae token to protect ali signs ond barricades from smoke
and smudge.

Barricades, Flashing Beacons and Flaghers - Refer to appropriate "M “ Standord {Timber Barricades)
for dstails.

Fiagman Sign - This sign sholl hove o black pointed bockground on both sides fo form o
contrast for the octogonal Stop sign and the diamond Warning sign. The " STOP" sign shall be
tapricared Dy roverse screen process using transpareni red poini on smooin suwiace siver reiisciive
sheeting. The "SLOW" side of the Flagmon Sign shall be black process paint on smooth
surface yeliow reflective sheeting. Handle to bs grooved on one side to indicate reading of
sign to Fiagman.

Sign “"A": This is the first odvorce warning sign and shall be piaced 1,500 fest ohead of
Barricade or project terminai Postings are required on both sides of the roadway onedivided
highways. Dual posting 1s required wherg worranted on two-ione, two-way highwoys.

Sign "B": This is the second odvance warning sign and shall be ploced 1,000 fest ohead of
barricade or projact terminci. Postings are required on both sides of the roodway on divided
highways ond singly on rtwo-lane, two-way highways.

Sign "C": This is the third advance warning sign in coses where barricodes are used and
shall be placed 500 to 750 feet ohead of barricads or potenticlly hozordous condition. Postings are
required on borh siges of the roodwoy on diwvided highwoys anc singly on two-iane, fwo-way
highways.

Sign "D": SDI3-2 - This sign shall be placed to mark the beginning of a Project of more than
2 miles in extent, where traffic is .maintainad through the project. It shalt be placed singly
ond neor the beginning of construstion.

Sign “E“. SDI3-3 - This sign shall be placed to mark the end of the Project. It shall be
placed singly ond may be placed opposite barricade if desirable.

Sign "F Construction identification signs shail be furnished and instolled by the Department
on off Federot-Aid ond Forest Highwoy Projects where actucl construction is in progress ond
visible to highway users. These signs shouid be iocated so as not to obscure or detract from
the effectivensss of other officicl signs. Where two or more projects aore contiguous the
oppropriate date may be included in one set of signs. Refsr to oppropriate "M" Standard
{1dentitication Signs) for sign detaiis,

Bigns A through F shall be furnished, installed and maintained by the Department.

When Flogs ore used in lieu of the Flagman Sign, they shall bs a minimum of I8"x18" made
of a good grode of bright red matericl, and fastened securely to o steff of approximately
3 fooi iength. The free edge shouid be weighted to insure that the flag wiii hang vertically,
even in heavy winds.

Eoch fimber posi shali De provided with a single hole dril(.g through the neutral oxis normal to the
roadway 3" obove the ground level. The holes sholl be 1% @ for 6°x 6" and " @ for 4"x4" timber
posts. The underground portion plus 6" shall be treated with creasote

SPECIAL NOTE: Recuirements of this Standard are
optionai to those of Standard M-614- TA through
(2-31-65. Following that date Standord M-614-TA
will be obsolets .

DEPARTMENT OF HIGHWAYS
STATE OF COLORADQ

TRAFFIC SIGNING
FOR HIGHWAY
CONSTRUCTION

Made By J.LS
Chacked By J.B

Approved
Traftic Enginser
Dote AUGUST 9, 1965
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