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——TVYPICAL

SECTION ——

NOTE -
See standards for dertails of cut siope
tregtment, flaring and widening. €

Width of Seal Coat

| I
0.5’ te————————————————— Cover Coat Materioi (Type [ j —— r— 05
10" Min. | . . . .
/0.0 10.0 40
147 Max. —\ d l o ]
%v Width of Prime Coat -{
| I [ !
b Width of Povement + 6.0 ————]
[7 t A l
: Profile Grade
! ' F 2.3"
i n“‘ i Ise. 002711 I
~ ’d
S
Slape not steeper 6:! A X 6.y
than 3:1 W / m\
8" Subba Point of Slope Selection 7

cope 10:1 e e
_siope X ’—2’ - Base Course

Point of Slope Selection

Material shall be placed in separote coursas

The dapth and width of the side ditch 4
af the following rates per /00 linear feef of roodway.

shall be voried where necessary 1n order
tc providé proper draingge.

Tens 33

: Tons 68

Base Course.

The profile grade sholi be the combined
thickness of subbase, bose course surfacing .
and bituminous pavement, above ‘he present

regabec.

Excavation belfow &:1 slope and/or 10}
slope will not be permitted.

— GENERAL

D D

Approximate Thickness.
Location of 3" wide solid white painted
stripe.

The controctor will be required to place additional
gravel or other suifoble material to this line after

completion of paving opsration.

Breokpoints on slopes ond in bottoms of ditches shall
be roundea on construction for o pleasing oppearance.

NOTES —

For orelimmnary plon quontities of Bituminous Mererials and Cover Codt
NG/ Er S, FAE Fol kg £arES OF SPpCEion weré used
@ O40 Gals. per 5¢. Yd.

0 .30 Ga/ls. per 5q Y4
25 Lbs. per S¢ Y4

Prime Coa” MC
Sea/ Coat RC ®
Caover Cost Material @
Rares of opplication shall be os determined by rhe Lngineer a1 rfhe rime
of Fo0/1catlon,
Lepth of Maoisture-Density control for this project shall be as
foiiomws

Full depth of oll embonkments.
Bases of cuts and fills 67

Excayation required for compaction of bases of cuts and fills will
be considered o5 subsidiary fo that operdtion and will nof be psid for

Separately.

FIOERAL ROAD sHeer TotaL
REGION NO. DISTRICT PRO..NO. NO. SHEETS
s CoLORADO §0004(6) 2

TYPICAL SIDE SLOPE DETAILS ——

Control Line

Bottom of Subbase ABOVE Super

o 60 |
| Superelevation

Control Line

&,

o/ A
N

.
4" Bose Course
Subbase

o062’

Pivet Point and

Point of Slope
Salection —/

See Sliope Tobles
~

}—A,:as’ ~

FILL SLOPES
Stope 4:/ Where "H" is 3 or less.
Stope 3:1 Whare "H" is over 3!
in specigl coses, siope may be stespened.

Kosqd SDOIOSCHES WHILH require bitummous pbavement shell be primed

GG’ & &7 Frickness of pavement piaced Is ro/lows:

Public aoproackes nd enfrances ro buildings or residences
s43// be pIved SOFY oul From edge of shoulder or fo Fhe
Kght of Way /ine whichever /s /€85, Field enfronces shall be paved 4 F+

out from edge of shoulder

Lorth slopes sHe// be arsced or rowghened by orher pproved mernods
For mulching or erosion orofectron.

GYIra posrs onad ae/inedrors will be removed by Stare fForces.

/s estimeted Fhart 500 Hours of Flagging for controlling traffic will

be raguired for 1his prosect

The
" Slorrdard

Fype of Compaction for Stracture Backfr)l [ Closs 3) shait be

s estmated  thal 6D gaf of Favemens Merksirg Pt will be reguwed for

Projeel. THS paanlily includes e fodowing
. 257 gt
.7 gl

(280 Lhs (Type 7) or [ 040 lhs (Type )

White Poipf
Vevtow Pt .

Gl55 Besds .
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SUMMARY OF EARTHWORK QUANTITIES

{NCLASSIFIED EXCAVATION
naaaway(from Cross Sections) Dats Frocessing
*> Widened Cuts
« Estimated for Subsidence.
Structure Quoantities as Embankment
Structure Quantities as Ditch EXcavotion, s¥%..s =
% Esrimated for Cui Slope Treatment

ToraL For FPay QUANTITY

STANDARD)

EMBANKMENTS
Density Contirol)

(Maisture end

Embsakment Vet ) Data Processing,

Basz of Cuts ond Fills L_,
TOTAL FOR FPAy QUANT/TYV

RoaCway QUANTITIES BALANCE
(Fer Information Only )

C/CAVATIGN ©
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EMBANKMENT :
Rogdway [ from Cross Sections)
ToraL
EMBANKMENT X FACTOR

TaTaL .
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¥ BASE_GOURSE SURFAGE_GOURSE BASE COURSE SURFAGE GOURSE
37685 MATERIAL TO BE PLAGED SOURCE | AGGREGATE ] . AGGREGATE ] HOT )
e | o e | Sl | SNE. | e/ (aiMGs | e
o o — CLASS 7 GRADING F cLasSS 7 GRADING F
HETE n d0 B
92— | 1190+00 fo 1426+00 53 16,048 | 173/4p0| 7788 | @ioa.s0 | 136,374 /478577 | 67,637| 70389
S8 w
s _| 426+00 t0 1480+00 :% @ | 3,672 | 264200) 1,782 (50065 25402 z5974| 12,371 0447
FEeH L g7 2 | . J
e d So09
SErrz Appr fo Froj Sta 1480+ | §fw | * 48 33| s70s|  s0¢ 27| 188
=1
From Structure Quontities| w82 | » 550, 20z| rzs.2ed 4 ze L' ,689| 985
29 | - L
o N :
= Add. Mat*! for Shoulder Fnishing 3 2% | #1,947 — 16,277, —
LE8ID CaYds. VES I
£3.
oIk
A — S } N
i
S S H—— . R 4
PROJECT TOTALS 9,505 9,7:'0.55 186,220 ‘/7}531" 81,944 | g2,00,




XTMENT OF WOHWATS_STATE OF COLORADO

106 -
N | pisTRICT PROL. NO. o Joma
P/T SKETCH ) 0 COLORADO S 0004(6) é
£8 28 oy MUMDELL PIT
Use: Subbsse, Base Course, and Bifuminous Ravement. A ‘
. Location: Part of Mortheast Ve  Sec.3,7 305, R4ZW. R[‘Y T I
¥ Owner: Felix and Memie H Mundell, Waish, Colorade. 9-//-69
) Quantity Availsble : 165,000 Cu.Yds.
Stripping : Removing Overburden— +6500-Co-Yos 3897 Rugirs ~ Book Vol /Bye 6 (50004 )
Replacing Overburden- 1+4:-566-€4—¥os- O & yk.
Haul Distance: 6.45 MiLes To STA. /426+00
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7
- /
T 0 200
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M wa”| OMIsiON PROJECT NO. SHEET
Poret DO 135 (MYLARy TN OF CoLomAco STRUCTURE QUANTITIES s | coromoo S 0004 (6) 7
MM FEBRUARY 1967
e, ESARTION STRUCTURE | STRUCTURE Aok L her cONCRETE CORRUGATED STEEL PIPE o
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STANDARD SIDE APPROACH ROADS, FLARING, CUT SLOPE TREATMENT & STANDA&DIM 203-B | o o0 | e
WIDENING AT BRIDGES AND AT CREST OF GRADES '

FED REVISIONS

TYPICAL PLANS FOR SIDE APPROACH 0D (Feemon_oms 0w o
GENERAL DETAILS FOR FLARING OF EARTH CUTS, ROADS_AND EMERGENCY MEDIAN CROSS OVERS '
CUT SLOPE TREATMENT & WIDENING AT BRIDGES S R T
Tugh 7o be used R dit infersecting (oods siceo! privaie approuches. /'/ 4
iy L

o dischong 06 £ o g6’ oway from the ba
"cacen' il siopes in order 1o Gycic erasIon & to IMProve Cpearance
of fiottened Decksiopes & widened Gifch ehaii te con-
structed 1 such o monner et 0 Uni‘orm Gopearance of sope 8 diten
resuits. Bocksleoes sholl be fiored 1 the sooraximate "L distance

e wars hon

B iope Tabie ncl ith ths defoii Rook cufs st . Fage of ;
D;":C:f 5108 Tobie oSG wifh fhs detarl Roe cuts solin STANDARD CROWNED SEGTION  Troweiec Woy ™ [
>& ar ng, witn widened dich D
20" cadii 10 be usee on IYPICAL SECTION FOR MEDIAN CROSS OVERS

i emecgency mesan cross orers o vimem e fe
See Typical Section for Siopes” O\ Gratuar widering of Gitoh to minmum of ®D T
0 feet increcse whan necessary 1o ove.d

Gischarge of sige draoge info adioming

Case T £l siapes.

Roodway €

‘ *CUT SLOPE TREATMENT I EARTH GUTS® The nfer of gt
5i0peS wirh e exis1ing ground Sholl b rounded i~ worth beginring
Sft.oufsida the slode stuke ord extending 5 . down fhe ot sione,
Where the cu? s'ope s 18ss Man 51, reruce each c* the obove wths
of siope tregtment to the achuio!l siope distonce. Quanthes PG e
included n "Uncass fied Excavation”

% —_—
., #Siepe
& ‘ R v
%, -y — E/'
2| [

D *W'DE'\‘NG 4T BRIDGE APPROAGHES: Sootwoy ermoankment of briage
36 ot serfacmg Of shoulcer
ooint is 0 Min.of 2f¢ beyond the Gutsice adge of brdge deck Ahare ,
widening of the Section 1S NeCessory to aohieve His resuit 1t shcli fake place .. . ) e h TR s 002" oer 1.7 ~J
grotuaty over & distunce of 3001 The Dottom loyer of Bitumiaous # i o 2 00T SECTION | 12 FILL sran
o Floring, - ¥iotrened Slopes Pavement shoit be placed on widened sections fo conform with gimensions. ; : | N
J > ¢ shown on typical section. This is done fu accomedote guard fence !

JUT BECT.ON ~
Tooi and Deiimactors ot bridge approdches. The top loyer of Bituminous 20—
See Tyvical Saction for Siopes Pavemen snall be widened ' mest the curbed width of the pridge

o approcen gich 9t shown in sweish, le

Cose 1T
WIDENING OF TOP LAYER OF
BITUMINOUS PAVEMENT AT BRIDGE APPROACHES

GCurb~, = Ends of Bridge~

NOTE

Road Approaches shall corform 1o ne cbove defciis uniess

otherwise ‘ndicaled on plans. The width of the crowned sechon shall
not be less than the width of tee crowned sechion of the existing approoch
ord ine new construChion shail not be 1ess thon 16 feet in width.

urb
_————Widening of tco tayer of Bituminous Pavement

{same for botn ends of Bridge}

PLAN OF FLARING IN EARTH CUTS

,‘ —Approach slab

50—\
e
“-agproach  {Crbed wilth
slab of Bridge

B T DETAILS FOR DITCH & WiDENED SHOULDERS AT GREST OF GRADES

s - |0 OBE 156D e wHERE L6nT 4CE AT SREST OF GRADE IS 600 FT OR LESS}
Normol width of topiayec of Bituminous e Ground Line ; S
Pavement - Broy . 7
h Cormuic fm mcmg the Grest of Grade
4- Plus Grod soTE
8 1 widened seclions wher v Abgebrmc AR e
o ronZnc it Where section s i embonkmen® ot orest of
z grodes, the shoulder shali be widened an omount
~ I . - > squivalent i that ysed nn ditch sections, this
e & I crests
. Euruminous Povement sroviding a symmetrical section at ol o
. /’\ -
‘ Grest of Gradg -, S

- . 3 3 - LY
T T
< Subbase A |

o 78 5 06 00

Lgwwon® SECTION OF SIDE DITCHES

‘ Sechion & 15 6 shaow difen section
Seston G 15 normal difch section N
k Secrion B shail be on & urtort tronsion Detween Sechons o
Hj""ﬂ'\;mod“‘cm on of the ditch naicored shoi be used onty PROF LE VIEW 5HOW|NG DISTANCES AND
‘ at the ceest < grodes from whicn droinoge bracks both ways RELATIVE POSITIONS OF DITCH- TREATMENT SECTIONS

DEPARTMENT OF HIGHWAYS
GENERAL NOTES - STATE OF COLORADO !
£ work 5007 b sors 1o occardance win 2 Stardord Speaicaions applcabie & P DIVISION OF HIGHWAYS

i~ the Project

Descending Groda

ot on 5 APPROACH ROADS,
"o the Fugnt of Way Line Estimated fonnage and FLARING,CUT SLOPE TREATMENT, |
operation Gre snowr i e Agaregate Bose Course Pign BRIDGE & CREST WIDENING

NG grodes for aii roao opproaches Modificanons
o e grcces 05 $P0WN would 6GuSe domage (0 oro-
i 5 e MmOxi MU ShoWn Ir6 to Be

e moxim.m arodes skown ore 7G 7
of grodes wi be permifted where r\dheren

Made by 5.uM 8434 staff Dulqn Engr. |
Checked by GRS | D Ls6s. |

Designed by 7.7 4Apomved Yo ,LM

STANDARD M-203-B




STANDARD TYPES of DITCHES 979 CONSTRUGTION METHODS

DETAILS f2f CONTOUR INTERCEPTING DITCHES

_Typical Section for Contour Intercepting Ditches

PURPOSE 8 USE OF THE TABLE

The primary purpose of the information for Confour and infercepting
Ditches shown on this shee! is to serve as ¢ guide in construction and fo
reodily arrive af yardoges of excavation involved.

other vaiues shown on the Typical Section.
By properly arriving at the combination of vatues shown of the Typical

Section ond in the Toble for a specified condition, the number of cubic
yords of excavation par 100 lin.f1. of Gifch may ba read under the ap-

‘propriate cokumn for this item.

__ Typical Construction Layouts

/ |

H oy

STEEP SIDE HILL ABOVE GUT SLOPE

Scole of Sketches in Feel

USUAL SIDE HILL LAYOUT

[ —

A"\g

100 [3 00 200 300 400 \

DITCHES PICKING UP DRAINAGE ON SIDE HILL

A

LONG SIDE HILL CUT

T
T

T
‘\et
\/

~=  Foremost consideration in constructing thase ditches is given first fo
the natural ground line slops confronted in construction, thence to the

Table of Slopes and Yardages

Cubic Yards

- SLOPES H per J00 fin.f1.

M 2 ) c of Ditch

54 2 41 2 15" 16
for Fiatter| G 23
| 21 32
1‘ 3 15" 15
18 22
2" 30
2: 15" 4
18" 20
21" 27
11724 5" i3
18" 19
2" 25
i 41 -2t 15" 12
1" 18
21 25
34 5" 12
8" 7
21" 23
2: 5" 10
18" 5
21" 20
1west 5" 10
8" 14
2" 19
R 2 4t 2:1 15" i7
: 8" 25
J 21" 34
3 5" 17
8" 24
21" 32
2:1 18" 15
18" 22
21" 30
-zt 15" 85
18" 27
21" 29
i-ts2it 41 I-is20 15" 13
8" 18
21" 25
349 15" 12
8" 17
21" 23
2 15" i
3 ig" 16
| 21 2
1 e 5" 0
’ 18" 14
2" 20
1 3 2 300 2 15" g2
8" LT
21" 43
e 5" 21
8" 30
21" 4/
i-1/2:1 15" 20
18" 29
21" 40
%4 34 2 ) 15" 13
18" 9
ar” 26
24 15° 12
18" 17
21" 24
-iren 15" iz
18" 17
21" 23
21 i-1/2i 2:t F2: 5° 20
18" 29
2" 40
riseid 15" 20
8" 28
21" 39
1o 2:1 it 15* El
18" 13
£i* 17
14724 15" 8
8" 2
21" 16
1-e:t tet 1124 1 157 i
21" 2i

& Siopes are approximate and may be varied 1o suif conditions encountered during

construction

(JULY 1, 19865).

STANDARD M-203-C&% == l_j

TYPICAL SECTIONS /2 DRAINAGE , IRRIGATION DITCHES 99 GHANNEL CHANGES

Ditch saction fo be axcovaled after entire embonkment hos bebn
placed and compocied 1o proper density.

2
SN

NOTE~

See Structure Notes in plans for dimetsion “W"
Dimension "X" ; with minimudtef 2 feet.

For Embankment Sections
{ Generally for use in irrigation Ditches & Channel Changes )

formot ground five ,
- Excavoted materiol 10 be used 1o dike iower side
of difch where necessory

Siope fosuit
T /
NOTE - [

Unless otherwise shown in Structure Notes of plans,
dimension “W": 1 foot.

For Cut Sections

7-23-68 | Dept. Name IMRH

GENERAL NOTES

All work shatf be done in accordance with the Standard Specifications applicable to the Project

All ditches are ¥ be constructed fo linas and grades as staked by the Engineec using the ditch
section shown on pians or as ordered by the Engineer

GONTOUR (NTERGEPTING DITCHES : Difohes are 1o be /i out along the ground contour oft & grode
of not over {% { Type of soil shall govern the grads )-

£nds of ditches are o be lined up so that concentration of fiow from a highar contour dl’cll into one
of lower confour is, as for a3 possible avoided. The use of  deaper ditch is recommended whore fhis
condition is MGM’!’M

The toflowing brizontl spocingof ditches i3 recommended:

% 1o 0% Amprocimately 70, Qonvers DEPARTMENT OF HIGHWAYS
g A imately 55'
G- AT N o i & v @ J] STATE OF COLORADO

DIVISION OF HIGHWAYS
Whera difch checks ore required the intervening difch between one set uf diteh checka shail not

axcand o grade of L.0%. Detoils of chacks will be shown on plans when re

DITCH TYPES

igned by com Japproved by DL
e by C.GM. Staff Design Engr.
chlekcd by Date: July I, 1965

STANDARD M-203-C



LULLLLE

CONCRETE BOX CULVERTS & WINGWALLS

\\
“SStrueture Backitl

PIERS, ABUTMENTS, RETAINING WALLS ETC.

Atl material that is to be compacted shail be placed in horizontal layers
not more than 6" inches in depth and compacted before the next

is ploced For Arches, Rigid Fromes and Box Culverts the fiti shail be
brought up uniformiy on both sides of the center of structure fo avoid
stresses in the structure coused by unsymmetrical looding.

«—— Approoch Siab ——-- =

\ S
N - Aggregate Base Course

Structurs Backfill

Siru:lure

(Sjegn.  Bockfill

i
< Subgmde

STANDARD M-206A

CIRCULAR CONDUIT

Limiis of —
Structure
Excavation

ELLIPTICAL OR ARCH CONDUIT

ST/ T T S e e

~Structure Backfil~—. <
<

Groued Line

i

s f
—4mrs of_/

@ Structure

Excavation

/
Aggregate
Bose Course

HEADWALLS AND END OF CULVERTS

" _imparvious
Material

5 DROP INLETS, DIVISION BOXES, INTERCEPTING
A HEADWALLS, ETC.
Slope Paving,
Riprap, efc.  Structore BackFill Ground Line
Structure
Backfiil

Embankment
Fill Materiof

Ground Line

g Impervious

— Materia!

__Structure
Backdill

Limits of Structure Excavation

(SHEET i OF 2 SHEETS)

SH

DIVISION NO.

PROJECT NO.

FED. ROAD.
azcion_wo.

1 coLo,

(JULY 1, 1965}

REVISION
l0-20-65[ADDED PIER VIEW _|MRH.
12:7 65|STR. EXCV. MRH]
4-25-66] Closs 2 Bockfili{Trench) [MRH.
3-17-67|Conduit, Undsrdr'n, Box [MR!

4-26-68[ Limit Str._Excavation [MRH|
23-68| Dept. Name, Gen'l. Nate

MRH
il-1-68

Limit Str. Excavation [M.RH.|

SIPHONS OR CONDUIT IN TRENCH

Embankment Materiol

Limits of Structure
Excavation

Limits of S/ruch/u
Excovaliof

[c=a)

NOTES:

(7-8)
NVOTES

4 When two or mors conduits are foid side by sids thay shall be spaced so
thot adjacent sides of pipe shall pe U the Diomester or Span or 3 fee!
apart whichever is less. Minimum spacing shall not be less than | foot.
For additional culvert installation details see M Stondards for metal,

concraie, or sirucivral piule pipe cuiver’s.
=
BT % Buitom of trench, 05 excovated For vpplicable jimits of Structure Excavation,

see bedding detalls on standards for metol, réinforced concrete, and structural
plate pipe cutverts.

GENERAL NOTES

Ail work shall be done gccording to the Stondard Specificotions applicable fo
the Project

Wrere R r7adwey 1555 SECTiCN S , excovaticn for concrete footings
(except those in rock or those on p//es) and for box culverts shati be done
according to tne following:

Emberkment shall be builf up and compacted fo o point one foot above
the bottom of the box or one foot above the botfom of the footing. The french shall
then be excovated fo accommodate construction of the box or footing

Excovation and backfill patterns different from those indicoted on these
shests will be shown eisewhere on the olons

(R-4) &

Excovation "

"Structure

for structure i shall be classified
untess otherwise shown on plans.

as

TRENCH FOR PIPE UNDERDRAIN

(R-9)
One thicknass of Building Paper
(30 waight) or plastic sheeting
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STRUCTURE EXCAVATION MEASUREMENT
FOR PIPE CULVERTS
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STRUCTURE EXCAVATION MEASUREMENT
FOR DIVERSION OR DIVISION BOXES
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STANDARD M -206-A
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{JULY i, 1965}

STRUCTURE EXCAVATION MEASUREMENT
FOR CONCRETE BOX CULVERTS
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PROFILE

Afong ¢ of Struciure
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Excavation computations.

sz 17-87
(RC5) 4-26-68
B 7-23:68 |

] REVISIONS:

[

NOTE.

1.D._on Pipe Culver! Span or DIMR.H.
Structure Excovation in Fili ;

{Structure Excovation in Fili__|MR.H. |
Dept. Nome & Detail M.RH.
- 1i-i-68 jLimit St Excavation M.R.H.

See Sheef | for Genera! Notes and
Backtilting Detaits.
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to the leﬂ of or gbove the heavy solid line.

rivess or helical fabrication shall be used on pipes with gages
1o the right of or below the heavy solid line.

CORRUGATED ALUMINUM PIPE

7/6 nvefs may be used on pipes with gages 10 the right of or below the heavy solid line.

TABLE

I
\ CORRUGATED ALUMINUM PIPE A
2:2/3" x 1/2" CORRUGATIONS
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2-2/3" x /2" CORRUGATIONS
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Ba) | (Sq.Ft) 1o to | to | to pan- {Inches) | to to
Inches |o[|5'zo|25 50|35 40| 45 50| 55 | 60| 70 Rise 7 15
(Inches) GAGE
i2 0.8 |/6]/6]/61/6 /61/6‘ !/5I /4 I/2 Tiz]7z1/z1iz | [lex W] 1.1 | 4% | /6[/5]/6]/6]76]/6
18 1.8 | /6| /6]/6]i6 |14 22x 13| 16 | 4% | 1671616 |/6(76
24 3.1 1/ 4] 25x 16] 2.2 | 4 | 16| 7/6|I6]76
30 4.9 25x 18] 28 | 4%2 | /6176176
36 7.1 36x 22| 44 5 76176
42 96 43x27| 64 | 5 | 74
28 | (28 50x31] 87 ] 6 7z /
54 59 58x 36| 1.4 7 77 7% 7
60 19.6 === Ses Gereral Nots. 55 40 14.3 8 /0% ///
56 23.8 72 x 44| 17.6 9 g
72 283 L

GENERAL NOTES

All work shali be done in accordance with the Standard Specl'ﬁmr/ans applicable fo the project.

The

where corrosive and/or abrasive conditions ore nugllg/b/e
site investigations indicate corrosive and/or abrasive conditions.
Gages shown are U.5. re
accordance with the Standard Spoc/f/wf/ans

tables on this sheat show s for They are intendsd for use only
where

only.
Heavier gogas and/ar pm/ecm; cootings shall be used

for use with adequare pedding ond backfill, in

q

Gages shown are for finished construction. During construction, adeguate cover shail be provided to profect the

The
but in no case shall it be lass than shown in the /a//omng rnbu/ar/an

Structural plate pipes of aqua/ or farger diometer, conform:
may be substituted for the pipes shown on this sheet at no additional cosf to the State.

NOTES FOR TABLES
- Pip8s with gages to the right of or below the heavy doshed line shown in the l‘gjes on this sheel, shail be
o

structure lrom damage.

depth of Fill metal pipe culverts shall be as stoked by the Engineer

Diameter of Culvert (Bq)
56" and smaller
102" and laryer_
Pipe Arch

Minimum Allowable Cover

g o Section 510 of the Standord Spacifications,

slongated 5 percent on the vertical axis as installed. (Tables I, I, I¥ an

Maximum fill haights stown are for beoring pressures of 2 tons per square foot. { Tobles I, ¥ and ¥l )
Fi/‘; M/')Ms greater than 90 shall be used only after thorough investigation of foundation material, (Tobles I
and I¥.

Variations from corner radii shown will ba acceptabie provided the pips is of sufficient sirength fo support it’s
designated fill height.  Tables I, ¥, ond ¥II)

|4

STANDARD M-603-M T oo | im0 |
(MARCH 20, 1967) | s | coLomano |
FILL HEIGHT AND GAGE TABLES FOR METAL CULVERT PIPE (riveTED, WELDED OR HELICAL FABRICATION) REVISIONS
TABLE I TABLE IT - 4-5-68] Added notes. MR.H
7.23-68 | Dept. Name. & & Note ]
A on 23 1y3) CORRUGATED STEEL PIP
?E)RRUGATED STEEL PIPE (2"x1/2") OR (2:2/3"x 1/2) CORRUGATIONS z/3§:/2§comusmo~s
PIPE HEIGHT OF FILL OVER TOP OF PIPE IN FEET T PIPE HEIGHT oF FILL 0 1
SIZE | AREA [ 1 [10+] 15 [ 20¢| 25+] 30+ 35+ | 40+ | 45+ 50.'55»\ sorT7os 80+ | 90+ SIZE | AREA| CORNER !Tg" 3‘ el Eg:” |oFE |EzT
8 (Sq.Ft) | to | to fo to | to to to | to | to to | 10 to | to pan- q.Ft.)] F . e | 8+ l +] 12+
1(“:3’ aFt |16 L5 120 128 130048 140 a5 [s0] 98 !en [ 251 a8 | 96 |00 (1 Ise nches) | fo | o Ivg e | to 1t METAL CULVERT WITH END SECTIONS METAL CULVERT WITHOUT END SECTIONS
GAGE nehes \ ;
z 08 (/6 [ /8176 T76 T 78 [ 7676 [ /6 [ 76 | /6] 76 ] 76 [ 1472 T S T ;‘5/2 T L = =~ Lyor Lz F——— {
i5 (2 |/6 /6 /6 |76 | 16| /6 |16 | /6 (16| /6 | 16| /4| /12 | 12 | IO * - 2 & / J Minimim Slope 4./ or flotter 1 rhon 4:4
18 1.8 |76 | /6 /6 (/6 6| /66 |/6 1412 /21 2]10] & 22x 13 16 4 /6116 116|616 — 'l "‘
24 31 /616 676l gt /4l jz 10 Tio " gl 25« 18] 22 4 16116 1/6 |16 i “
30 49 /6|76 |16 116174 | /14 (/12 12 10| & 29«18] 28 | alp | 161 /6]16 ‘
36 7 (t6lr6 [ 16T16 | 14} 12 | I0 84/ 6r22| 44 5 16 | 16 | 16 End Section 2’ Minimum—~] e
a2 8 /e /6 Jolel sl it 1% 12 o 43x27| 64 | 51 | /6 7
45 :25: ;4 e i Z 1, //// /// // // /// 50x31] 87 3 Iz 7 2197 "H" = Maximum height of fill over fop of Culvert, including pavement.
0 | 186 [/z /2 \7Z /2 /2] iZ] 0 / === See General ore. /] 58x36] 114 7 12 /// / 7 L; = Length of Culverf 10 be measured when placed in accordance with Section 617.
6 238 /2 /21jZ iz /0| 0] & o Yy -1 65x40| 143 8 2Y S .
2 283 /o1 /0 V7o [ 70 g / 72x44| IT.6 9 10 o / Lp = Langth of pipe fo be measured when placed in occordance with Section 603.
76 | 330 |8 61 & & 7 - ) ) ) .
84 380 ] ) i 3 &D Length of extension, when placed in accordance with Section 617, shall be the
- 1 actual number of feet of new culvert regquired,
TABLE II E IV £ "
CORRUGATED STEEL PIPE 3" & 1" CORRUGATIONS co UGATED STEEL PIPE 3" x 1" CORRUGATIONS CORRUGATED STEEL PIPE ARCH 3'x
RIVETED OR HELICAL FABRICATION SPOT wsn.ozn _OR BOLTED {I/2"ASTM A 325 BOLTS) FABRICATION CORRUGATIONS
PIPE HEIGHT OF FILL OVER TOP OF PIPE IN FEET PIPE HEIGHT OF FILL OVER TOP OF PIPE IN FEET p,PE HEIGHT OF FILL OVER INSTALLATION OF METAL CULVERT PIPE
SIZE | AREA To+]i5+] 204 25+ 30 35' 40' 454[504[55+[60+[ 70+ SI1ZE | AREA[ 1] t0+] |5~r 20+ 254 304 3540 4o»T45» 5o~< 55| soq 7080490+ S(ZE | AREA| CORNER TDP OF PIPE iN FEET
(Bg) | (Sq.Ft} m to Ita | to | to ‘ to [to {to | to (Bg) | {SqFt)| to] to to {tolto |10 ‘ to |10 |10 Span- |(Sq.Ft)| RADIUS| 1.5 lo» 11+ 12+ 14» Top of Roadway.
Inches 10 |15 20|25 130 3 40 45 150 155 160 |70 |80 Inches i0]15 |20 253035 45 50 55 60 70 80 [90 100 Rise {Inches)| to fo [to e
: GA | GagE (Znches! ol i] i3 liall
2 t e e Te e e T i GAGE Steel Fipe or
36 7.0 | lieis 36 T |61 18 /6 /6176 /6 |1a | /4 g )2 |12 |i2 %/z 10 e 641 T | /6] 78] /6 — Giumingm Pipe
e 9.6 | /6,166 42 9.6 | /6. /6 16 161/6 16116114 L 4a]izliziiz]iol 8 50 x 31 | 8.7 3 5| 16 16
48 | 126 |/l 2.6 | 161761161 /6116 14174 7 : ; Build Embankment
18]/ 7 15.9 | 16| /616176 |16 |/4 /% 7 50136 114 (10 tp L f61 /e, /6 x, 10 horo and excavate to
$4 1 159 /6 3 7 5] : CLLELL Z 65 x40 1143 | 12 16| 15| 16 5"] depth required.
60 | 19.6 | /6| 16] /6] / . 0. 1196 | /6]/6 /6: /6114 //4 //j . 72x44 178 |13 g | /6| /6] I8
i
66 | 238 | /6! /6[/4 2% | &6 |es8 | /616 s5) 14{14)12 / 73 x 55 |220 8 & 6l J6 16 16
72| 283 | /61 /6/4 / 7 72 1283 | /6|6 1i6) /4 1i4l2]r2 Z
g : 2 7 81 x 59 |260 18 RN
78 330 1 /6l ia i L /) 78 i330 |/61/6 /6 1412112 /0 , 7.7i% BT x 63 310 18 g e, 14114
84 | 38.0 | /e[ 1 /aiz L1z // /// 84 380 | /4| /4 o ,/ LR B3 310 L 0\ ie) i
90 | 44.0 | salsafr2Vie 12 // 90 | 44.0 | /4] /4 0 /// /// - Badding material—2 i
56 | 503 _fizlizie}iz iz 7 //{//// //; 96 | 503 [/Z21/Z n 7 / |@losc71 a0 | 18 /2| /2 shall be 12° loose Limits of Structure Limits of Structure
0z | sro_fiz[2lzie W/// sy 02| s7.o j/2l/z G /////// thickness Stracture | Excavation in ROCK. ( Excavation in SOIL.
— — Ji pyyrg pynd hppet ~  m——— Backfill Class 1.
ivs 64.0 IZ)| i 1] iC > 10g 4.0 1121/2 12412 112 0 7. See Ganaral Note.
plis | 708 Yi0i/0%0) e E%// e he Tros [iolie Rriolie | 8V 7 . o <3¢ = g pius 367
120 786 /0110018 /////// A 20 78.6 (/0170 [/oYig|i0 SOOI A/ pa ing for mu /p/cp/pa/nsm//aﬂnnssha//canlwm 10 the details shown on M
* rivets or helical fabrication shall be used on pipes with goges 3/ rivets may be used on pipes with gages 1o the lef! of or above ihe heavy solid line. ion gnd Backtill for Structures.

GENERAL NOTES {(Continued)
When o culvert is-fo be extended with
pipe of different materiol, the connection

shall conform fo the detei! or plans or be
approved.

Moy not be available. The designer should

-coﬂ/ac! supplier before colling for the sizes

denoted by this symbol.

DEPARTMENT OF HIGHWAYS

STATE OF COLORADO
DIVISION OF HIGHWAYS

METAL CULVERT PIPE
H-20 LOADING

Designed by MA.A |Approved byd’@ [\
Made by J.R.B. |Staft Design Engineer
Checked by R.S.M |Dale: Morch 20, 1967

STANDARD M-603-M




2dg 2"

for Lodgepole Pine post
e ire o

(See Toble, Sheet

FEDERAL ROAD.
REGION NO.

ToTAL

DIviSION sty

PROL NO.

SHEET
3) MO,

STANDARD M-506-AB :

/ ; ' COLORADG
L
fo—— 301 — . ( L9588
W —~ Drill g over post boit giameter B 19 Y ’hﬁAE:Q.-' e ]
3y ﬂ )-7 ’/ | betore treating post and biock 3 o Al 2 &= TR forcal oot & o0t FEL
I TRCTTT e
(2} 8"x 8"x i4” Block ! 8"x 8" x 4" Block —
T -
Refiector Tab(2) — i er i Retiector Top —— P - [
20 | e o
L pa ™~ |
LI .
| ¥ . Avichined Beam and. Stouider
[ 2 Ic b widened 23 required.
i ! o
v I v /
L e
FOR ALL POSTS o) . : = -
8" for Douglas Fir ! 485" = - -
or, Southern Pine, ! 1 . | Lgase L subsase o 378
i0" for Lodge Pole ! Gourse : ST
Ba™ — = ] o - e
! ! | P . ek - - .- = - -Edge of
i i ; Fuse r-0" when s:oae from Eage of normai . Traveisd
| shoulder to # is FLAN Woy
L_ ng__L
NOTE:  Guord Rail height shall be measured FNOTE 2" Minimum shoii apply only 270" Min—=
from a point 2 faet in front of the raii face. when stope beyond this point is &1 or
stesper.
@D TYPICAL POST  INSTALLATIONS ot ED
T Gr. dine
. u Lo S . . Goou @
S0LIC A E
Edge of NOTE: Design length of CEC shali accomodate guard rafl, PARASOLIC N & END TREATMENT
Shoulder R
GEND
e o "
lsmuce U,(Z:’::y P— g - W= Full Parabolic Offset.
ikaadway, & ad CBC - 75' Fiare — e PR e L - Length of Parabolic Transition.
Tongent [y
g PR x * Longitudinal Distance trom beginning
CULVERT s fizre.
- 2
\ [ - - y o= Offaet v W %2
“ [
- \ e -T5' Fiora—edw—76' Tongent——~i 73" Flore——ad
3 TABLE OF OFFSETS
| 2" ne 4Dowe//s(4/J \94 x 24" x 12" Concrete block— 2-LANE HIGHWAY GENERAL NOTES FOR 75" PARABOLIC FLARES
3 f each post, resti
Zg::/s/:;’:ﬁe %‘gc resting on and BRIDGE APPROACH GUARD RAIL A'r work skay ta gone in accoraance with the Stondard Spacificotions applicable Y
NOTE - Far divices marwove see Saeet Ne 2 e e orovent - = . Twest Twers ——
GUARD RAIL ACROSS CONCRETE BOX CULVERT o iz arairea Gougias Fir of tne Conat Ragion, Dense Longleat x Wed we5 o weiz] wed T W
=, ov Lzogepole Prae. Timber snolt be tree of heart centers e B
o Parasiann 1255 of Standad o 15 Groing 126" |01l |01 | 028,033/ 039 0s.
¢ ws Fir 11956) or Dense Structurol 58andLL Str- 25-0" ! 33\ 156 1.78
- oarezh 285 of 1956 Grading Ruies for Southern Pina. 376" | ,00‘ ,25\ 2501 300‘ 350 400
- A T ane LR ot B h t i
PP . | 1omer tRoti pe square 'ngud" "ﬁ“ sawn, and the tops ot posts shall be beveied 50-0" | 178! 222 444‘ 533 6.23\ 701
| as snown.  BioTrs gno posis shoit de 8718 except thot posts topricated trom Lodgepole e 5o | s [ PN
SR 7 /¢ SRS 7 37) SIS 77U . ¥ 7)Y S ; Pine ananbe '3 0 Laeioh with &7 fGce po.u 18] 10 tooaway center ine). 62'6“ 278, 348! 69 , 834 ; i
| : P Timser SRait na acised and orsssure rracted with Grode I Creosots to o net 750" ' 400 500i0.0012.00/14.0016.00 |
Bridge I I i Eage of Travel Lanes wie— . 36 stm w1 < rerention ui £ bourds pet cudic fool with o minimum penetrotion of Sgof an inen,
Rail & of Splice 12:0"m specarcases) | | 11 bioes ~eac ~ot be incited before freciment. All bolt holes are to be
/ Mt Sentiie I < isg men farger tneo dicmater of bolt bafore tregiment is opplied.
+ r Fn Posts 5701 ba spcted ot €-3" center o cantar except wnen otherwise desig-
q:‘ FOR NON-DEPRESSED MEDIAN AND CONTINUOUS ~5ted on tis Standard or n the guordrail tabulation on the plans.
j JaRD RAI
ZE 17 i + } GUARD 8
v here puoestriue hazoids aalst, sidewsls Gre 1o be constructed on the road-
P way e 4 1ok 4 ewalk and the edge of
. e -0 Min. -~ - 12'-C" Min —— traftic tane
i I “ror connection ona Sptice Hotes NOTE: The first rail panel section shail ! — Zoom
Hon, S idge Plans. Z litional post: indicated. Py .
for Connect, ee Bridge Plans. require additional posts as ed. | v ) 3ucrd sail plate shail not bs sigrfer thon No. 12 U'S. Standard Sage. 25° fength of
| -Edge of Ty ‘ i nner i ]
le“Trave! Lanes [ £dge of Trave! iones “ B wll be permitie . .
GUARD RAIL AT BRIDGES : Metc! plate guord ra:t sho:l be pacnsed in occordonce with standord specifica-
! ; + shall be in with AASHO M-11i or with coating
> ons or 3
frvt— T T e s Tlass 2.50 of Tabis 1 of 1" & Cesignation A 525

URBAN ANC OTHER SPECIAL |
CASES WITH RESTRICTED
OPERAT!ONS

DEPARTMENT OF HIGHWAYS
STATE OF COLORADO
DIVISION OF HIGHWAYS

GUARD RAIL
TYPE 3

Hostc 80 13 verfica: transition shail be agjusted in length o that @ minimum of
45" wili be puried.

Srardard goivan.red woought steal woshers saall be used under 7)! bolt heads

or aute coming

CTHER CASES WITH RiGH
FLOW OPERATIONS

5 rontact with woad posts

GUARD RAIL FOR OBSTRUCTIONS IN MEDIAN

(Ses Sheet Wo. 3

“oncrste snoil os “iass "% or Class D"

Designed by MARH. ,“’.,’y'“%’,f’%“@
Mods by <3 by {4 Staft Design Engineer

Chacked by RS |Date: March {1968
|

STANDARD M-606-AB {SHEET |)




STANDARD M~606~AB e[ me [ ]
*50.0"F1 : Fill Requiring Guard Rail 750" F1 | 'l ® COLORADD
t‘* "25,0Lj (From Hazard Profile) - 1 (MARCH 1, 1968) s
| -~ Approach End {SHEET 2} R-T) | 7-i0-68 | Add end anchorage MRH,

Min. ‘
Fiored and | ~Tpe T'Anchor

FILL

Anchared —.

[ ild i

Twe'T" [
» ﬁﬂ’nﬂmr \
had 4\ i

D | FNda T cEoo e bees TTress 5}""3—L¢ow/n, o
T,”I'A il ot A .t S— . o, .
SHOULDER ZH 4 L 77, e /)7//7 ) <o w3708 Vertical &FD
Z 7 . 000 7 7 7 “ﬂ‘?\\ﬂ
— o — —=| 8" — for ail wood
— o P T i | blocks and posts
[ il ! Anchor., o
I i i ; o o
S " 1§ i ; \ Tr | {
- - ED J 50’: ‘ =
See Anchorage Defarl, Sheet Mo 3 )
GUARD RAIL INSTALLATION — ROADSIDE FiLL CONDITION * E -xwx;{ "
e oo 0"
NOTES: 30°x 30°x 36 - ‘g
* 2-Lane Highways — The exit end of Guord Raii shal extend 50 feef past the Concrete Block 63
end of need and shoil be flared and anchored. Single Raii 5 o ! ——Refloctor Tab
T — 5 i z = Fa 6 )
— I
A rrogeh ed Mored, i — i ' [N I 1 e
] ] Approach sad flared, a5m i s i i by i
500" Fi Fill Requiring Guard Raif L 750" Flore [ extenaed into the back | roeeN 1 | I il /
: e Y slope wnere feasivie U T ) u L L U g U See Apchorage Derai,
| 280 i ~ Shest Ko 37 Ground Line !
Type g ’ [ Tyoe ‘W Anchor FED | |
Anchor | i/ r / \ | 1 Vo
2 //// Dowbie Foit i ;
5 - = et
@&D 44 —~End of Theoretica! Neec 'L"L?’:_@Wm -,4: ,,—1 -,,41,"" ‘
T Lo L
7 L 36" ]
T =
s e
U §irg
<
GUARD RAIL INSTALLATION ~————  ROADSIDE CUT TO FILL CONDITION TYPICAL END ANCHORAGE
2' 2' ~2'(Edge of Shoulder 2
- e to Face of Rail} eing
BRIDGE DECK.. i BRIDGE DECK- = . i (“BRIDGE DECK v
s S SISy ) S = mm—F e No? stesper thar 201
A cesref ] ] Z T
25" Tongen! Tangent | / | |
s (Ser Tabie 21 | i = ‘ Z!
‘L,’J— f r '
L / / | mngenr | E ED
lTable 1 / g Lf / tSeeToble st} 24 }
7 gy J i .
APPROACH Medion Gugrd Rail FR- L B
Median |t Tangent] 75’ L= 150 / Farabola
Width from |Parobiic ﬁodius
Bridge | Flore Arc
T uihen then ————
3/-35'| 500 250 5 wetmin)
v, v T v = n.
J6tag| 25°0"| . [ 8007 Pt
45-53'| 126" £2-6
54-59' 0-0" 750"
Table 2 -
EXIT __Median Guard Rail oo 7
T T " :/ Transition to
Medion| L = Tangent |75 Parobalic| \/v 7 Madi
Width | from Bridge |Flore, W= | Coss sechon DEPARTMENT OF HIGHWAYS
bl them— - \ STATE OF COLORADO
3735 10’ 20:1 Tronsition to DIVISION OF HIGHWAYS
36'-44' 37-6" 12° Cross Section.
45-53 ZA /
55 Zi - GUARD RAIL
g - TYPE 3
'} U — —_
2’ to 30' MEDIAN @D 31' to 59' MEDIAN (7 MEDIAN 60' AND OVER [evomed oy W77 Aoorond B EE
Made by Statf Design Engineer
Date. Marckh i 1968

GUARD RAIL AT BRIDGE APPROACH

STANDARD M-606-AB (SHEET 2)




50 Frare

Type I ordl | 5" Min.

Anchor: \,0 M/ a»/: ‘Poroboiic
e ¥ L V”" | Flare
Andror— -

<= FOR

ROADSIDE

OBSTRUCTION

#2-Lane Highways — The axif end of Guord Ry snall sxtend SO 1 post
the ang of theorsticol nesd and shail be tlored 2nd

Bpe I¥ Ancho s

)

B
i

See Sheet No. i~
Medion

| \Iype I Anchor

;j O 0 Of( Boe I Anchor, 5
for minimum E/earances o)

i

=> FOR MEDIANS MORE THAN 30' W<DE
(NORMAL {NSTALLATION)

125" Min — el
1. S0Min.

\ 75" Foraboiic
o rabolic:
| Fiare

 Firssé

LAl e

|

2 2'¥in o
Median \;\‘xy

S P
://Anc»orr/);: i

INSIOE  SWOULDER ~

=> FOR MEDIANS LES< THA!
ROADWAY DESIGN SPEED {ESS THAN 50 MPH

30 WIDE WITH

AND FOR SPECIAL CASES

NON-CONT!NUOUS RAIL

TYPICAL GUARD RAIL FOR

Splice on this sheaf.

8% =l —zi0t—ud
SECTION 4-A SECTION A-A4
-FOR TYPESI8SI FOR TYPE I
2-6" ”
il " o8y £
T Ve e ]
t 2 A
i |
r-E/gM M: * bors-.} 5 :
S
Dy
N 2=, t
See detail of Rail =

e g

L

FOR TYPES I, I & II

FOR

TY e

ﬁi

DETAILS FOR TYPICAL END ANCHOPAuF

STANDARD M-606-AB (SHEET 3}

STANDARD M -606-AB

MARCH

FEDERAL ROAD sweer ToTAL
REGION NO. piviston PROJ. NO. KO. SHEETS
0 COLORADO
REVISIONS
R=1){7-10-68 |Entlre shasi redons, MRH,

% ,z;éf Rl
Splhcs for .

¢ 8 placas/

EH S/or/ i)

Foctory punched
! pcsrba xlor .»/me,

34 /vuﬂa/s t

e

T

-4

=3

LN
1

72

pﬁeﬂmor Tab Bose or 3*x rF'x 0.16€ min.
Rectangulor Wosher

Rai! Elements at Splice

34" Post Bolt

Rail Elament

Rail Element of
Intermediata Post

SECTION £2-D

RAIL AND SPLICE

caprer Raiiend slofs

SECTION

O, 1E6F Min,

“¥
!
v
~ s i
g ~3
S -
~
RECTANGULAR WASHER
DETAIL

REFLECTOR TAB DETAIL

| val Snouider

{ U =
Q};, 120 /-/::
SPLICE BOLT & HEX NUT

i NEED 8 PER SPLICE. 4 PER TERMINAL }

-same
Bottonrid 0I6¢min i i |\ Ay
Deal Shiar \

g //2‘
,, '

i Farie Balow

50ST SOLT, WASHER 8 HEX NUT

TABLE OF POST BOLT SIZES

- One Rafisctor Tab, focing traffic.

®
Golv St Washer

NOTE: Reflactor Tab shail be instailed on
aitarnate posts or af mox. 12'-6 " spacing.

INSTALLATION DETAIL OF
REFLECTOR TAB

Clzleer Bpost | RAL

E——————
DEPARTMENT OF HIGHWAYS

BOLT SIZE
i 2eet
Pl } vouste | g x 25%"]
L oge
2B Single | %" x 17 Yy

STATE OF COLORADO
DIVISION OF HIGHWAYS

GUARD RAIL

; 51%; Coubim | % x 27
| gor
e A | Single | %5 /5 5

TYPE 3




CLASS

I BARRICADES

(3 RAILS)
MOVABLE
TYPES M-i, M-2, & M-3 TYPE M-4
- ,
f 77‘ S See Borricade
ROAD |sria-1  Drsianotions e ROAD - See Notes
See N @D - 2- SRI3-1
t " Nes. 118 12 CLOSED 3 CLOSED | &y g e Mo 2
N
R
/ SWi-6 h Sl ! h SWI-6 SDS-4(L} T
2] [N 7 7 £ 7 777 78] 4'54" Posts
e : L F o 6 Braces
See Note= o e ¢ b [
e @ S 4,425 2222 ] e
Approx. I' f 6-6" [ H 8-6" Min. Approx. ' i e
-
: I L
:v,-——z"x 4"x 3" Stake U
FIXED
TYPES F-1, F~2, & F-3 TYPE F-4
b L 4
— —
| ROAD [sri3-1 P 26"
! CLOSED | -7 H!
r7 77 U
elg > Gl
.
Noil wing to i Nl [ Approx. '
+ M
32T q commo 772577772220 FANAMASAN S N
noiis. i Z'x 8" ois Apprus [ —— — ;*‘
/‘“ﬁ*’"“r T e j \- i
oen 0" )i
L enenste | euxei 130T min | | N
. L Posts L Post i i i [n

For trattic dwarted right,

angie of stripes fhis

liew of sign SWi-7 use sign

SWI-6. See Note No.

For traffic diverted left, reverse
angle of stripes this side and in
liey of sign SWI-7 use sign

5 SWI-6. See Note No

ravarse
side ond in

CLASS I BARRICADE

(1 RAIL)
FIXED
TYPE F-§
1
o,
swigor || | 2
| 3to3-8" i oW |
Y e L+
i i N i 2 \’?
" {1 2-6"min i 1|
U Ut u it )

4 When tacing a one-way
street or roodwoy g second
SWI-6 or SWI-7 may be
required. Sea Note No. 3.

6'x6" x &'
Posts

s

28"

SITUATION A

SITUATION 8

CLASS T
BARRICADES

—~—— INDICATES
DIRECTION OF
TRAFFIC FLOW

Rai!

. sjjxe“or/LflfJ
474" Post -

SITUATION C

Lag Screws

4-47% 5/16.

aftoch with

2y g
Wing

REAR VIEW

e

Field fit Wing fo back of Roil,
e

0.4 1/2"x

bolts, with mm end washers.

OF BARRICADE

SHOWING WING ATTACHED

{See Note No. 9)

Al Lag Screws to
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: A Flashing Beacon for use on Barricedes is a section of a standard traffic

REVISIONS

E=D{11-15-68 [ Rev. Dept. Name & Code Nos. | JLS

GENERAL

with the

NOTES

All work shall be done in to the Project.

P
All signs and sign materials shall conform to the standards set forth in the "Manual on Uniform Traffic Control Devices
for All Classes of Streets and Highways" published by the Department of Highways and this standard

The various types ond combinations of approved Signs and Beacons for Barricades required for each project shall be
governed by field conditions and subject to approval by the Engineer. All traffic controls shall be placed for best
visibility and legibility and maintained in good condition of oll times. Oversigning is to be ovoided.

Painting shaii conform wiih Subsection 508.08 of the Stendard Specifications. Ali skids, braces,

and posts shol! be painted vmh 2 coots of "Exverior Black Point" Planking and wings on all borricades shall
be pointed with 2 coats of “Exterior Black Paint” on oll sides before adding reflective strips. Refiective sirips
shall be "cut from emooth surface yellow reflective «hee'mg of a type opproved by the Dspartment.

Each barricode roil shal! be striped on the foce side only with reflective yeflow strips slanting downward at o 45°
angle toward the side to which troffic is to turn or pass. See "DETAIL OF RAIL AND WING STRIPING."
When barricades are designated on plans the portion of the posts below ground line shall
either be dipped in or painted with hot creosote oil. The portion of the post above ground
with 2 coats of "Exterior Block Pains"
Alf skids, braces, and posts shall be naited
gaivanized or codmium plated
stability.

All timber used shali conform
shali conform 1o Construction
Coast Douglas Fir {1956) or
Rutes for Southern Pine
Detachable extension wings for bypossing of construction equipment
adequate to provide closing of borrow pit and/or
Alternate materials or other
approvef of such material

line sholl be painted

together with No. 20d nails. Al' screws, boits, nuts, and washers shell be
Skids {bases) of movable barricades shall be weighted where necessary to provide

to the Standard Specifications for Miscellaneous Untreated Timber S4S. Timber
grade Poragraph i23B or 268 of Siandard No. i5 Groding & Dressing Rule for West
Dense Structural 58 and LL Structural 58 Paregraph 284 or 285 of 1956 Grading
are permitted. “W" is varioble, length shall be
shoulder as required.

reflective elements on Traffic signs or Barricades will
by the Department in writing.

be permitted only ofter

signal head or a simiiar - type
which is illuminated by intermittent flashes. Where commercial power is
not avoifable, the beacon may be adapted to operote from storage botteries. Each signal unit lens shall have o
visible digmeter of not less than 8 inches. Each unit complete shall be of such design os to render ths lens
when tluminated clearly visible to traffic focing the signal ot oll distances up to 1000 feet under al! atmospheric
conditions except dense fog. The color of the yallow iens for caution shall be in accordance with Technical
Report No. i of the Institute of Tratfic Engineers. All beacon flashers shali be equipped with fiiters for
suppression of radio interference. The Hluminating element in a floshing yellow baccon shall be flashed at o rote
of not less than 50 times nor more than 60 times per minute. The itluminated period of each flash shall be not
iess than haif and noi more ihan iwo-~thirds of the iotai cycie. The use of Fiashing Beacons wiii de governed by
field conditions. Flashing Beacons when warranted generclly should be opercted cunhnuously throughout the 24
ours of ihe day. Wariaii i be found in Sac Tratfic
Control Devices for Streets and Highways"

June, 1961 (or latest revision).

Floshers are portabie, power-operated, lens-directed, enclosed lights, illuminated by rapid intermittent flashes of short
duration. Fioshers may be used in connection with barricades when approved by the Engineer. An array of
random flashers which tends to obscure rather thon delineate the traveled way wiil not be permitted. The use of
flashers on o job witl be governed by Sec. 50 of the “Monual on Uniform Traffic Control Devices for Streets and
Highways" published by the U.S. Deportment of Commerce, Bureou of Public Roads, June, 1961 {or latest revision).
The color of the light emitted by o flasher shall bs yellow.

Flashing Beacons and Figshers, when used, shall be positioned above the top rail of the barricades to produce the
most effective results

Barricades used os “"Traffic Controls for Highway Construction” are not to be paid for separately

Barricades will be paid for separately when designated on plans as bid items.

For additional genercl information on control of traffic through work areas refer to the
Control Devices for Streets ond Highway", Part X,
Public Roads, June, 1961 (or latest revision).

device having a yeliow iens in the face,

3G of ihe GRuGl on

published by the U.S. Department of Commerce, Bureau of Public Roods,

foi

s may

“Manual on Uniform Traffic
Bureou of

published by the U. S. Department of Commerce,

METHOD QF ATTACHING PLANKING

TO POSTS AT JOINTS

BARRICADE DESIGNATIONS
S - Roadway DEPARTMENT OF HIGHWAYS
C1o% [Movavte | Fixes | wigm | © Deseription STATE OF COLORADO
®=D 1 M- F-1 26'-34" 28" | Borricade complete with SRI3-1 sign ond
SWI-6 or SWI-7 signs os required. &= DIVISION OF HIGHWAYS
1 M-z 35'-44'| 41" {Barricade compiete with SRi2- sign ond
$WI-6 or SWI-7 signs os required TIMBER
®&D 1 M-3 F-3 | voriable | 28 |Borricade (without extension wings) complete| BARRICADES
with SRI3-1 sign and SWI-6 or SWi-7 signs
os required
I M-4 F-4 | variable |Varigble | Wing Barricade (signs only os oppropriate}. Desgnes By DRW | o o ”
e Mcnnetagye,' | oote sy 1, iogs
b4 - F-6 Voricble | 28’ | Borricode compiete with appropriate signs.

STANDARD M-6l4- A



STANDARD M-614-1IC =TT

JULY 5,1968 REVISIONS
{ SHEET i OF 2 SHEETS) 7-26-68] Rev.Legand ond Notes  |GWF.

- — 13-0" ~

Ed 4"

e Yy F -0t

1 YOUR HIGHWAY TAXES . -

H 2o 28

‘ \ & % (YOUR HIGHWAY TAXES il

e [Cay

¢ AT WORK | “ AT WORK i

+ Ty g FEDERAL HIGHWAY N

2 FEDERAL HIGHWAY STATE HIGHWAY | | " TRUST FUNDS STATEHiGHWAY = L
e TRUST FUNDS FUNDS 3 e A FUNDS £5,.

ra T " ZE | u.S DEPT. OF TRANSPORTATION L] } 2,
[ S [: 13 i) FEDERAL HIGHWAY ADMIN. DIV. OF HIGHWAYS ®&D
£ U.S. DEPT. OF TRANSPORTATION + z4¢ 2= \_ Bureau of Pubiic Roads STATE OF COLORADO %

£ FEDERAL HIGHWAY ADMIN. DIV. OF HIGHWAYS i - PR I N
3@' \_ Bureau of Public Roads STATE OF COLORADO 0 ALTERNATE LEGEND -

o H-—>(%’ &5 FEDERAL

{‘sova Li“mrgm \¥a"nuam D FUNDS

ALTERNATE LEGEND

FEDERAL

40 FUNDS INSTALLATION DETAIL
_SENERAL NOTES
I.  These signs sholl be furnished and instatied by stote forces.
FABRICATION DETAILS 2. :\hll‘ wéc::;.:r:ull be done in occordance with Standard Specificotions applicable to 7
3. Signs are to be placed focing tratfic opproaching the Project. They shail be a
instalied ot o location where they will not obscure or detrgct from the effective~ 30" Mini
néss of other officis! signs. 20" Mo,
13-0" 44 The lateral placement may be reduced fo g minimum of 2 ft. outside of the 1.
L——?'»s‘ I o e n 4 shoulder sdge whers necessary to fit field conditions . ‘g .
- f1- s—-}-——s o——+—< €~ 5. When fhese signs ore used on Beautificotion Projects ,the words * * ond o | < g
— i n “TRUST"in lines 3 and 4 shall be delsted and the words "FEDERAL" and "FUNDS" 5% 7

f e —— 4 |+ —‘ - § T 9 — shall be used in accordance with the spacing cs shown under “Alternate Legend". o

[ I B ! T | 6. Sign panel shall be fobricoted with /" plywood. Gje
2 2-2 —eﬂt—«)—{ | 7. Rome Marker plagues and "Amount of Funds®ploques shail be sheet oluminum 4+ U
2 2-¢  5-0° 0.080" min. thickness . o _H N
= 3 —] 6-0 (- 8. Signs shalt have o screen procgssed black legend and border on o ploin white ‘S’r*
| ‘ background . "Amount of Funds® plaques shall have o screen processed black 18"l

L [ o e e " lsgend on a pigin white bockgraund . .
e N 9. Route Marker plaques shall be plain as indicated on the licabl: d Minimum
— e J‘ (0. Bocking zees shall be 3" x 23a" x U/a". Steel 1zees shall weigh 6.7 (bs. per o H
[ ha) . #t. ond aluminum ztes shall be of 6061-T6 alloy weighing 2.33 lbs. per ft

1. Posts shall be 6"x 6", S4S timber , poinied white .

|2. Each timber post shull be provided wm\ two 2" diometer holes through the
neutral oxis, one at 6" and ons at 18" above the ground level. Tha inside portion
of each 2" diameter hole shall be painted white.

Wy W/ WA W Wy "W 13. Ponels shall be fastened fo backing zees with /¢ thrust head lockbolt fasteners. DEPARTMENT OF HIGHWAYS
i4, Backing zees sholi be fastened to posts with 3/p" machine bolts . STATE OF COLORADO
15. Route Marker piaques and "Amount of Funds® piagques shall be fastened to the DIVISION OF HIGHWAYS
" " sign poneis with 64" # 9 round head wood screws .
A’;SggIJEOT)E'::I’:gS 16. Exposed lockbolt fastener heads ond wood screw heads on the foce of the sign STANDARD
shail be dipped or painted fo match the surrounding color.
I7.  The underground portion of sach timber post shall be treated with creasote. CONSTRUCTION
8. Where o third governmental cgency is shown as participating , its officiol nome IDENTlF'CATlON
- ¥ should be inctuded centraily in tines 6,7, ond S]GNS
i so 000 000 80 000,000 ZE 3 19. It will not be necessary to change DEPT. to DIV. on ony existing signs . Desigred By J.L.5. | Approved By
—.__I .
f—— variabls — " Variable g:::nfayay: S Joare: "5y % Enww &8
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JULY 5, 1968 . = REVISIONS
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STANDARD M-6i4-TB

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

GENERAL NOTES

All work sholl be done in accordance with: {a} the Standord Specificotions appticable i8.
to the Project, and (b) the "Manua! on Uniform Traffic Control Devices
for ail Closses of Streets and Highways" published by the Department of Highways,

Where tratfic is mointained fthrough or over any part of the Project the Contractor will be 16.
required to mark all hazards within the ilimits of the Project (including connecting roads) with
well-mointained Barricades, Warning, ond Guide Signs. All Barricades ond Signs sholl ba

moved, cdded to, changed or removed cs required during the progress of construction and 7.
removed eniirely when ithe Projeci is compisied.

Where traffic is prohibited from the Project the Detour will be marked by the Depurtment 8.

sxcept thot the Controet: sha!l provide, ersct ond maintain Barricodes, compiete, (when required)

ot the ends of the Project, ends of the Detour and connacting roads. All U.S. or State Route

Markers required for the Project witl be furnished and installed by the Department. The

focation and positioning of Warning Signs, Barricades, ond Reguictory Signs shail be as 19.
d by the opprop) ODistrict Engi ing Forces of the Department.

Work on the Project shall not be started until all required signs are in place and approved by 20.
the Engineer. Where spead contro! appears necessary such speed controt shall be requested

trom the Enginesr by the Contractor. Cantrol of speed through a construction zone may be

ochieved by Advisory Speed plates in conjunction with Warning Signs (SWi3—i for use with

30" Worning Signs and XWI3-t for use with 36" ond 48" Worning Signs). The Advisory

Speed plate is to be posted only ot those locations where the safe speed is lower than the

imposed Regulatory speed limit.

All Signs and Barricades shall bs placed for best visibility ona leqib:hity, maintained :n good
condition and kept clean and free of dirt of all times. Contractor's and Engineer's
vehicles ond egquipment must be parked so that signs and barricades are visible to
approaching traffic at all times.

Where two identical signs are used for duc! posting thay are to be staggered on the two
sides of the roadway for @ minimum distonce of 75 to avoid a tunneling effect.

Exomples for marking Projects, 0s shown on Sheet |, are typical of signs required aond are
subject to alteration ta fit actudl conditions encounterea ifi the field. Locations for controi devices
are to be staked by the Engineer. In ail cases Warning signs cre to be placed weil in
advance of the hazard, the distonce depending on topography and existing approcch speeds.
Additional markings and any specioi signs raquired for ihe gquidence and protection of
traffic will be placed as required on the Project ot the Contractor's expense.

Desirabie sizes for signs are shown on Shset | of this Standord. Larger or smaller signs
shalf be used where warranied. Defaifed dimensions for signs normaily used in connection with
construction are shown on Sheet 2 of this Standard. For information on stondard roadway
signs not detailed on this Standard see the “Manual on Uniform Traffic Control Devices for
all Classes of Streets and Highways" published by the Department of Highways.

Signs with the prefix "R" in the sign code ore Ragulatory signs and os such impose legal

compuisions or restrictions on drivers and shouid only be used as guthorized by the Engineer. 22

Signs with the prefix “W" 1n the sign code are Warning signs ond are used fo alert traffic
to existing or potentially hozardous conditions.

Signs with the prefix "D”or “M”" in the sign code ore Guide signs. Those with the prefix “D” &) 23
convey general information and those with the prefix “M" are used for morking the traftic route. ®2

All signs sholi be reflactorized uniess otherwise specified on plans, Reguiatory and Guide signs
(unless otherwise specified) shall have a screen processed biock iegend and border on a white
figxibie ive sheeting, non PO d iens . The bock side of Regulotory and Guide signs
shall be painted with two coats of “Exterior Sign wh«te Paint " Warning signs shall have a screen
procassed black legend and border on o highway yellow flexible reflective sheeting, non-exposed lens
bockground . The back side of Warning signs shall be painted with two coats of "Federal Yeliow
Synthetic Sign Enamal."”

Painting for wood surfaces shaii conform with Seciisn 508 of the Staundord Specificotions.

Posts for regulatory, warning, and guide signs wiil normally be 4"x 4" or 6"x 8"

and shell conform tothe Standard Specificotions for Untreated Timber-S4S. Timber shall
conform to Construction grade Paragroph I123B or 1258 of Standard No. i5 Grading 8 Dressing
Rules for Wast Coast Dougias Fir {1956) or Dense Structurai 58 and LL Structural 58 Paragraph 284
or 285 of 1956 Groding Rulas for Southern Pine. Posts shall be painted with one coat of

" White Wood Primaer” and one coat of "Outside White Paint.”

FEDERAL ROAD | SHEET
aaion nar | DIVISION PROJECT NO. No
L] COLORADO
REVISIONS
7-12-67 [Added Note 23 GWF.
R-2 7-8-68 |Rev. Note 23 6 Dept Nome -
Delated Note GW.F

12-24- 58 |Rev. Note No. 18 JLS.

Sign ponels furnished by the Contractor for use only during construction may be fabricated from
plywood, aluminum, steel or other suitable material but shall be stable and durable enough to meet
other requirements of this Standard.

All material shal) be sound ond durable. Barricades, signs, symbols, and lettering sholl be of good
workmanship. Uneven lettering will not ba accepted.

Alternate methods of processing signs or the substitution of symbols or other reflecting elements

for pointed symbols will bs psrmitted only oftsr opprovol by the Deportment.

Lantarns and Torches - Lanterns, with red globes, sholl be used only in low speed
urban areas. Open-flame torches shall not be used under any circumstances.

Barricades, Flashing Beocons and Flashers — Refer to oppropriate "M " Standard (Timber Barricades)
for details.

Flagman Sign - This sign sholl hove a black painted background on both udn to form a
contrast for the octagonal Stop sign ond the diomond Warning sign. The * STOP" sign shall be
fabricated by vev-rse  Scraen pmcus using rransparqnt red paint on smooth surtace silver reflective
sheeting. The "SLOW" side of ihe Fiagman bs bisck process point on smooth
surfoce yellow refiective sheeting. Handie to be grooved on one side to indicate reuding of
sign to Flagman.

Sign "A": This is the first advance warning ann und shall be piaced 1,500 faet ahead of

sides of the roodwey on d

Borricade or projeci iermingi. Posiings ors
highwoys. Duol posting is required whare warmnnd on two-lane, two-way highways.
: This is the second advonce warning sign and sholl be placed 1,000 feet aheod of
barricade or project terminal. Postings gare required on both sides of the roadway on divided
highwoys and singly on two-lane, two-way highways.
Sign “C": This is the third advance warning sign in cases where barricades ars used and
shalt be ploced 500 to 750 feet ahead of barricade or potentioily hazardous condition. Postings are
required on both sides of the roodway on divided highways and singly on two-lone, two-way
highways.
Sign "D": SD5~2- This sign shall be placed to mork the beginning of a Projact of more than
2 miles in extent, where tfraffic is maintained through the project. It sholl be placed singly
ond near the beginning of construction.
Sign "E": SBS -3 - This sign sholl be ploced to mark the end of tha Project. It shoil be
placcd smqu ond may be plucod opposite borricade if desiroble.

€ n signe chall ba furnishad ond installed by the Department
on coli Federai~Aid and Forest H»qhwuy Projects where octua! construction is in progress and
visibie to highway users. These signs should be [ocoted so os not to obscure or detract from
the effectiveness of other officici signs, Where iwo of more pr s the
appropriate data may be included in one set of signs. Refer to appvopnu!c M" Stendord
{1dentification Signs} for sign details,
Signs A through F shall be furnished, instolled ond maointained by the Deportment.

When Flags ore used in lieu of the Flagman Sign, they shall be o minimum of 18"xI8", made
¢f ¢ good grade of bright red material, and fastened securely to o stoff of approximately
3 foo! iength, The free edge should be weighted to insure that the flog will hang vertically,
even in heovy winds.

Eoch €"x 6" timber sign post shall be provided with two 2" diameter hotes through the neutral axis
normal to the roadway, one hole ot &" and one hole at {8" gbove the ground level. The 4"x4" timber
posts shall not be provided with any type of break-oway device. The inside portion of aach 2"
diameter hole shail be painted white. The underground portion of each timber post shall be treated
with creosote.
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ENTRANCE AND EXIT RAMP MARKINGS
(R=2)) Chevron type crosshatching ( Optional)
12" Solid white - 25  intervals at 45°

Channelizing
[ to channelizing lines

PARALLEL DECEL

e i 12 !

Full-width dece! lane

2 oftset Jfrom edge of

veled woy.
TAPERED DECEL LANE

Cmnnellzmg/
Lines

7 | Y2

TAPERED ACCEL LANE
{Coge | —

Commul broken line to
dge of thry fane -

,Grarnelizng Lines

carst
¢ o S
\\ €ns ©

TAPERED ACCEL LANE Edge iLines
(Cose 2} —
—— F//
Channetizing 7

Lines \
i E ACCEL -DECEL LANE
— - = - - - - /

31 ws 4 ws T/

| Fuil-widtt _gecei-decei iane |

N Channelizing
Lines-.

Channslizing
Lines

NN
ACCEL~DECEL LANE
o ==
* [ 172 I wve | e |

CENTER LINE AND LANE LINE MARKINGS

TWO-LANE WITH ND-PASSING
ZONE MARKINGS

———

FOUR-LANE UNDIVIDED

e

X\
D\ e
)

Borrier LmesL oge tires—< [ _ . _ !_ - —

| 2

s I
FOUR-LANE DIVIDED ‘ E Double Barrier Line nes
2 FOUR-LANE UNDIVIDED—PAINTED MEDIAN
2 |
- - - - - - % T (/f
R S i

D) 6 minimum
— - - - o)

Double Borrier Line

MEDIAN V

STANDARD S-614-29A :

FEDERAL ROAD
REGION HO.

DIVISION PROJ. NO.

COLORADG

(AUG.1,1965) [ REVISIONS
(R=1) | 7-11-67 | Stopline & Notes GW.F.
PAVEMENT WIDTH TRANSITION MARKINGS (%) [2-15-68 [Diog. odgs i & Chevron X-haiéh G.W.F.J
FOUR-LANE DIVIDED YO TWO-LANE £nd of four ful-width traffic fanes (R=%) [7-10-68 |Rev_Title Block GWFE
/- Foor Linet i End of two full-width troffic lanes | —
— ‘T_ _ F0sorier e g, ( GENERAL NOTES:
Shoulder - > - - DRSSl white
Edge = = e o rier Uine flanking 5" broken_whita line All work ¢hall be done in accordance with the

—TZ “gage Lines ! 9 Standard Specificotions appiicoble 1o the Project.
L o Line Grdss - Hafching Lines - |2 Soiid white -25' intérvols a1 45° LANE LINES AND CENTER LINES

Lifeet)= 12 x MPH Posted Speed TRANSITION 500t ——— = |. Broken white, & inches wide~15 foot sagments with 25 foot

BA0 feet o TOMPH 600 feet ot 50 MPH gaps.
720 teet ot BOMPH 480 feet of 40 MPH K 2. Solid white, 5 inches wide (it noted).
BARRIER LINES
- - - - - = = = 8 yellow 5 inches wide
Curb P == Z, Apply parallel to ond spaced 3 inches from other indicated
g line.
- - - 2 (F=2) EDGE LINES
1. Paralle! ~ Sotid white , 3 inches wide.
‘ \ 2. Diagonal ~ Solid white , 12inches wide, spaced at intervols of
- 100"

ji2'

12"

AN

,,//.

i
FOUR- LANE UNDIVIDED TO TWO- LANE ‘ Double Barrier Line !

INTERSECTION MARKINGS
PAVEMENT EDGE LINE

TYPICAL APPLICATIONS

SAME )

L.Ar‘v

URFACE TYPE OVER
€3 AND SHOULDERS

Shouider Edge \

Eege L,““{ ) /Shov! chonnelizing hne oplONGI wners a soper is provided
& i
10 minimum Edge Lmn\

o Diagonai Edge - e e - m = —
Edge Lines a——Ed9e Line Line {Optional)
le - -~

~Shoulder —~—.
|
!
1
|
|

Ve

E£dge Lire -

PAVED SHOULDER {CONTRASTING COLOR}

Edge Line on exireme edge of traffic lane
adjacent to shoulder {optiongi}

CHANNELIZING LINES
t Solid white , 10 inches wids.

$TOP LINES
Sclid white , 24 inches wide
2 Shati extend across gii apgrouch fafie
on plons.
. Locate at the desired stopping point, not more thon
30feet nor less than 4 feet from the necrest edge of the
intergecting fraffic fone.

o

CROSSWALK LINES

Solid white, 12 inches wide If no advance step iine 1s
provided, increase the width of the crosswalk lines to 24 inches.
Extend across entire width of pavement

The distonce betwsen lines is usually determined by the width
of the sidewalks so connected, however, in no case less than
6 feet

(TR

Edge Lines

asphalt or Portlond Cement Goncrefe
| Trotfic Lones

CROSSWALK MARKINGS

DEPARTMENT OF HIGHWAYS
STATE OF COLORADO

A

Stop LmeH
—

_ __ NO SHOULDER OR UNSURFACED SHOULDER
il
X o

—~Maintain uniform
tane width

Edge Lines

—_—  pu—

DIVISION OF HIGHWAYS
TYPICAL
PAVEMENT
MARKINGS

g

Edge of pavement <

Grosswalk Lines Approved 8y
Traffic Engineer

a0
g oy ORwW | pate: AUGUST 11, 1965

Dexlvnnd By 4B
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