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WORK ORDER 1374
I
]L _____
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. 31604 | 30inch Reinforced Contrete Pipe Sewer Linft | HG 1102~
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DETAIL OF GRATING

I

D . =

o age——

542"
{(* 174"y

U —

GRATING IDENTICAL TO ST'D M-604-BA
GRATING EXCEPT FOR LENGTH

r i Wi

MATERIAL LIST FOR GRATING, FASTENERS

FEDENAL ROAD TOTAL
AEon no | DIVISION PROL NO.
* coworano | C 1I-0267-00

DETAILS OF INLET SPECIAL —m

QUANTITIES FOR ONE INLET

BAR LIST AND BENDING DIAGRAM

PARY

NQ

SIZE

Lfs5 PER

WEIGHT

RECIO] UNIT LBS.
FLAT 2 (3v'xwexe-ewe” | 2sam | 13
FLAT 2 |3"x M x g'-2 58" 26/ | 12
BEAM 4 |a1TTXE-4" 770 | 164
FASTENER | 2 |8"X 14X 2 112" 1.0 sa
BOLT 2 s xe" 08 e 4
WASHER 2 Q) so.
TOTAL WEIGHT 193

s'-p"

® FoR 54" RCP

ELEVATION

CONC REINE N NO HGT.
H " | sTEEL | STEPS H MARK ; = |Lenem

, REQD u

[*cu, YDS. | LBS. REQ'D

§'-6" 401 7 54" 13'-g"
5'~6" | 225 160 2 5-6" | 402 3 g-1" 15'-g"
6'-0" | 242 180 2 56" | 403 5 19'-¢"
6—6" | 258 | 86 3 6-0" | 40l 7 57" | 14—g"
&'-0" 402 3 5-7" | 16'-g"
&-0" | 403 6 19-4"
¥NOTE ! INCLUDES VOLUME OCCUPIED BY PIPES. 6-6" 40t 7 g-r 15-p"
6'-6" 402 3 e-1" 7T-g"
6-6" 403 6 19'—¢"

REQUIRES LO CU.YD. CONC. SLOPE &
DITCH PAVING (REINFORCED)

ALL BARS TO BE 2" DIA. — CUT OR BEND

ARQUND PIPES AS REQUIRED.

FOR ADDITIONAL CIMENSIONS aND DETAILS SEE
STANDARD M-G0U4-BA
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CONCRETE BOX CULVERTS & WINGWALLS CAST IN PLACE CONDUIT 8 COLD-
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of pips. e Struciure Bockfil , N
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N, WMW ********** S Ty B o] R R
T LR Z ! ", %
i-6"= —— - \ . Ground
" Strucnira Backfin '1 Rz T Line
/
/

Structurs
Bockfii! )

6" Rock Excavation )/
Limits of Struciure Excavation

re PIERS, ABUTMENTS, RETAINING WALLS ETC
Al matengl thot 15 to be compocted sha!i be piaced in horizontol layers
net more than 6" inches in depth ond compocted before the next layer
is placed For Arches, Rigid fromes ond Box Cutverts the fiil sholl be - - Approgeh Slab =
brought up uniformiy on both sides of the center of structure to avord - 3 -
stresses in the strucfure caused by unsymmefrical looding T TR, NP

n Structure
- Backtii! y

Rock (e

--Stape Faving,
H:prog, eic
Structure
Backfii!

—._Embankment
Fiul Materia! wm

Structure Backfiil
.- ~Ground Ling

d
= Aggregate Base Course

Srructure
Ekcavation

gMeasured from oufside of pipe,

Limits of Structure

ELLIPTICAL OR ARGH CONDUIT EreMANIT N
r4
i NOTES:
. --Structure Backfiil— . [
- “J\ ~ 4 Wwhen two oF mmoré conduwits are 10i10 Side by side Ihey 7aii D€ SpACEC SG
t S that the odicoent pipes wif be el D, (518 or 3 feer gport (including wotl
o S o thickness ) whichever is less  Minimurm spocing shall be not jess than f fool between
PN utside walls of pipe ‘ )
. For aod: { Cuivert instaiiofron deralls see M Stancords for metol
Ground tine “ e N £OACIere, Or SITUCTUION DIGYE DIDE CUIETFS.
o

Tasice
AT T L

Spen

Tt e

I eavad

Sl
e B

' ~ T
. “’“‘:"""‘;" fmhimite of o
Structure
& -Subgrade / -
{ Structure Aggregate Excovotion
" stucture Backfill Base Course
Backfiti ‘
HEADWALLS AND END OF CULVERTS
e
gof
QOEB‘LO.\(‘: Impervious
o R e B Materiol
[ -

DIVISION BOXES, INTERCEPTING
HEADWALLS, ETC.
_. — Structure Backfilf T Ground ‘:"‘ne'-\‘

Note:
"E": Limits of Steucrure Excavation

e L Structure Bockfil = -

Friter ! Iy

Shucture

6" Mimmum
™.

Lmets oF Siructure

Backbi §
Excovation

Z .. .. .
Meusured From cutsice or pipe.

fooof Srrgciurg Skemoohin

Al work snpi be done occording to the Stondard Specificotions appiicahle ro
the Project

Foo s

B e

the foLowing:

boskment shol oe budt up and comogcied 10 g point one Yoof
o of the box oo gae foo! above e bortom of the Tocting  Tre lrench sho
provted v SCrEmTORE sonStronion of fae pox or feating

s
cLove

' patrerns differen? from fhpse indicgied ontheése
sowhgrd cr tha ninng

Sxedvelion for sfructare instalioros shoil be clossified as "Structure
Excavation " uniess etherwise shown on pians.

TRENCH FOR PIPE UNDERDRAIN Dne thickness of Building Caper
ﬂb waight ) or plastic sheering
(i@ mit} or 4" igyer of ioose strow
or Groentalie eculeoient

rd

- 4 T Co
=" impervious Matercio. b 4w 4 i F 1

/:- - Material j'&‘ A A . ',' . i
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STRUCTURE EXCAVATION MEASUREMENT
FOR PIPE CULVERTS

7 J// / / VA /_ / i /S E/ [ |
| £ / / 4 /l 7 / s h A
LA S S S B A _1_4 A S s A

D = [nside Diomeler or
Inside Span of pipe.

< Lumits of measurement for
Structure Excavation

—*pr3

90*6' for siructural plote pipe culverts.

-Sreel
—03 ;ca - Concréfe == - n 7

H = Gl / ) ) .;'f‘ J_ 21
’_mr‘—-?—rf— Tﬁ /-__i____\j_ —————— '—TZZDJ'?C#J
St Vil e ———

__;_._-—-—‘ﬁ—‘r-f-*‘—"— ~"Eoffom of french as excovated o

‘ Embankment j

F,,, e mesee co-e Lpngth of Profiig = Length of Structure plus 3'--— -

Length of Struciure ]

= For applicable limits of Structure Excavalion, see

PROFILE

STRUCTURE EXCAVATION MEASUREMENT
FOR DIVERSION OR DIVISION BOXES

W (Qutside width W3

of Strugture) — - t
o -*.f%f*’—:——'*—* 1
i n : ; . | 74 ) ; }
: / -
L , i |
_ [ L/ / _ -1 B
|' ¥ . . 1' Structure
. = - B
. / r |
| — ] (T |
[—_— J— 7_ . A1 .l_. —
/ I
L Limits of measutement for
Structure Excavakion
PLAN
»*
Criginal Ground
A B .
i/ 7 =7 /““7“—;_"7_‘-?__{_'_7-_
A R A S N T
i
)—Botram of Trench . |
7 as excavated ! i
i
i
te . ———————~ [ pngfh of Strueture e ‘ rfog”
. i
- - Ength af Protife = iengtl ———————— =

af Structure plus 3°

PROFILE

bedding derails on standards for melgl, reinforced
concrele and strucivra/ plate pipe culvarts,

STAN o el owision | pouno e |
ANDARD M 206 -AA T Taow
{ MARCH 1971
(SHEET 2) I REVISIONS:
T
STRUCTURE EXCAVATION MEASUREMENT K
FOR CONCRETE BOX CULVERTS | :
W {Cutside width of box) —— ——. r~ Wr3
Y -
s 7 4 ’ : ; ; s ’ 7 7
! A / Lt J /}
7 s ; 4 /
S S g A S g g sy ;
/ — - -.’/ foo/ / / ;/ // / | _
7 / ; 7 /, 7 f
S A SR Ry S SR A N SR v N
. / / = / / 7 / ! ,z’/f
AV AV ENAYA YN ya
, 1
Limits of measurement for I
Structure Excavation
PLAN
Without Channel Change or Channe! Improvement
e —" e
| "
-
7 i *ariginat Ground " -wm,_ ___ o
iy ey sy St
o, /0/ . ’My ’/ ;
i~ VAR AR A P Vi - ‘
¥ ;o
| / 7"'/7'\ \/ % //Borram of Trench os excararcd/( - T
M - /L — \7;— Fmbankment ‘ .
-.l e {gagth af Structure - : O VPV | %_.71 8"
|
! Lengfh of Profite= Length of Structure pius 3'——- ——
PROFILE
With Channel! Change or Channei lmprovement
NOTE:

-~

’/ - Fiow Line

- 7
’ . . / -

£ Bottem of Trench as excavated

¥ Atong C of Structure

Length of Structure

~ Length of Profile =Length OF Structure Dis 3 —— v s s o i — e

PROFILE

7L Areas to be used fer Structure
L Excavation computafisns.

See Sheet | for Generai Notes ond

g

Backfitling Deteils.

DEPARTMENT OF HIGHWAYS
STATE OF COLORADO
DiIVISION OF HiGHWAYS

EXCAVATION AND
BACKFILL
FOR STRUCTURES

.H.{Approved by
> B.|Staff Design
Date: March |,

r
1971

STANDARD M-206-AA [SHEET 2)
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|AOTE: B /s the oulside dimension for dicmeter; span or ﬁis'e.]

FEDERAL ROAD LHEET TOTAL

STANDARD M-603-RC T T R

(MARCH 20, 1967)

DIMENSIONS FOR REINFORCED CONCRETE PIPE

{ For Information Only )

(VE) (HE)
VERTICAL ELLIPTICAL HORIZONTAL ELLIPTICAL

REVISIONS
TR_1)14-18-68 {Agded droh and Ellintice! Pioa Gen Noles. tM REH,
R-2; |7-23-68 |Dept Noms MR,

(R-3) |3- /- 7/ |6Ns for Boed and NRCE_ O 2 bed marl |MRH.

R-1

fuA:

=# HEIGHTS OF FILL. OVER REINFORCED CONCRETE PIPE

— ALL SiZES —

CIRCULAR ARCH
{a 03Bc || & B 03 03 If G
PIPE INSTALLATION PIFE | Wall & ioutsign | oo | “Rise | Woll | oo l| span | Rise | Wall | ourcies|| span | mise |_ Wt | oSS
WITH 0.7 PROJECTION RAT S1ZE-Bg | Thickness [) Thickness | ~ pise Thickness|  Rise Thickness| ~Rige
{ . JECTIO 10) (in 1D | (inches) ! {Feet) || linches]) (Inches) | linches) | (Feet] || (Inches}| (inches | (Inchas) i  (Feet) || tinches} | (inches) |{inches) |  {Faet)
Top of Roudway 12 2 o.40
~ 5 244 | 049 || 18 | 1t 244 | 0.39
:\\\\\\:\\\\\\\\\‘::\\\\\ \\\:ﬁ\t\ \\\\:\\ \‘x g |z | 0s8 || 22 | 52 | zaz | 045 23 | ¢4 |23 | o048
% \ 21 | 2a4 | 066 || 25 | /16 | paw | oo4
NN % 24 3 0.75 25 1 /8 Ef 2.60 30 /9 | 34 0.66
s % 27 3-14 | 0.84 39 2z 312 0.73
1 ) ~ 30 | 3 | 092 36 | 22 | 3wz | 073 38 | 24 | 334 | org
§\\\\ 07 s ika embankmani 33 { xam | lof 42 | 27 |23m | os6
< 1o daph r6qusred ey 36 4 .00 43 | z7 4 c.88 || 28 45 | ew2 | 135 45 | 29 | 42 0.95
% o =z 39 322 | 49 |a3m | 146 || 99 | 32 |434 | /04
D [ o~ 42 | 42 | 128 50 | 3 | 4wz | oo || 24 53 5 i.58 53 | 34 5 1.0
iy - 48 5 | 145 58 | 36 5 15 38 50 | Sz /.78 o | 38 |sue /.23
54 | 52 162 | 65 | 40 St | i2g || 43 | 68 i & 260 66 | 43 & /.38
60 & | 180 7z | ¢« & id0 || #8 | 76 | sz | 223 76 | 48 | &2 /.53
66 | 612 | .97 53 | &3 7 243 83 | 53 7 .68
72 7 215 #a | 54 7 7O 58 | 9/ e 1 265 g | 58 \7ue /.83
78 | muz | 232 63 | se 8 285 || se | &3 & 198
84 e | 250 |10z | 62 & /.95 68 |06 | g2 | 308 ||l 106 | 68 |la-ue 213
g0 | g2 | 268 || 115 | 72 | w2 | 223 72 {113 ) 328 || /13 72 ) 2.25
96 9 285 |\i22 | 77 E) 238 77 Vi2r | g2 | 350 || rer 77 | s-we 240
Limits of S L fimits of /02 | sue | 302 gz |28 | saw | ze3 || /28 82 | 9-34¢ 254
?mcn;re | i J— I Stroctura 106 /o | 320 Jire | &7 | o J 268 || a7 |36 | 10 380 || /36 &7 o) 266 |
xcadvation ” —— Excavation ' ; ; ‘ot ;
in ROCK A By = Pipe 1D or Span pius 36" n SO/ Also eguivalent round dimension for Arch and Ellipticel pipe.

‘?5 Sires shown are for idenfification purpeses only.  Actual sizes shall conform fo those Jisted in Fig. I of ASTM Spec. ©506.

iIMPERFECT TRENCH PIPE INSTALLATION
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§ Compressibie Backrill I~ §
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8¢ ? orgdnic ,ﬂ"ofe(,’d ,r 2 Wﬂ %
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|
imits of Struct
Excavation for im,

Trench.

g
g

H
g

W,

Build embankment ~
to hare and excavate
fo depth required

i,

I

e

Wi

/
i

~

kN

Limils of Z —Limits of
Structurs ) Structure
Excavation _/' \R-4 Excavation

i ROCK T _By=Pipe IO o Spon plus 36" ] in SOIL

4 ”
© Bedding Moterial for SOIL shall be 3" loose thickness Structure Backfill Class 2.
Bedaing Materia! for ROCK shall be 12" loose thickness Structure Backfill Class 1.

CONCRETE CULVERT

WITH

END SECTIONS

iy

| -
e
/'o”M.fnimum«i-——’ Fl T s eee— — ”
T ?‘__ End Section

CONCRETE CULVERT WITHOUT END SECTIONS

Slope 4./ or f/afrer~>/,

/--S'Iape steeper than 4./

- T

Lyor Lp

“H" = Maximum height of Fill over fop of Culvert, including pavement.

Ly = Length of Culvert to be meosured when ploced in accordance with Section 617
Lz = Length of Pipe lo be measured when placed in accordance with Saction 603,

Length of extension, when placed in oecordonce with Section 617 sholl be 'he

octual number of reet of new culvert required.

HEIGHT OF FiLL OVER TOP OF PIPE IN FEET
CLASS OF PIPE { 00" Crock D-Load )

Class Oi{Closs I {Class I¥[Class ¥
TYPE OF PIPE Class VE I |Closs VEII | Closs VEIY | Closs VE ¥ | Class VEYI
Class HE I | Closs REIH | Class HEIY

1000 D /350D | 2000D | 3000D | 4000 D
PIPE INSTALLATION WITH 0.7 PROJECTION RATIO
CIRCULAR Min o 18 | Min 10 25| 254 1n 37| 378t 45
ARCH Min to I8 | Min to 25| 25+ to 37
VERTICAL ELLIPTICAL Min to 18 | Min to 25| 25+ 10 37| 37+ fo45 | 95+ 1o 62
HORIZONTAL ELLIPTICAL Min 1o 18 1 Min to 25| 25+ to 37 |

PIPE INSTALLATION WiTH IMFERFECT TRENCH

T T
ALL TYPES 1 up to 35 D io 028! a8 t0 75| 75+ 1096 [
i | L
G
GENERAT NOTES
Aff work shall be done in accordance wirs ‘e Standard Specificairons appiicoble ko the projecy.

Minimum cover excluding povement shall pe f root.

Fiif heights greoter than moximam ailowed in the Heights of Fii Tuble on ibis sheet wiil
require specia! gesign of struciuré.

FPipe design is based on safely foctor of 1 3.3 on u/timale sirength

The heights of Fill cver iaz of pipe are based on unif weight of soif at (20 i0s per cubic foof
Pipe Class is determined from . Of inch crack D-iood.

Bedding is Ciass B/Modified) with Sefilement Rorio Res = 0.0 [ vielding Bed).

Changas in design faciors wilf require comaensarng chonge i pipe design.

AMinimum wak thickness dimensions are based on AASHO Designartian M 70 {Wail B) for Circulor Pips,
AASHO Designution M 206 for Arch Pipe ond AASHO Designaticn M 207 for Eiliptical Pipe

Spacing for mulliple pipe installations shall canform lo the details shown on M Standara For
Excavalion and Backfilf for Sfructures.

When g culver! is to be extended with pive of different moterici. Ihe conanection shall conform
te the getall on plans or be Gpproved.

NONREINFORCED CONCRETE PiPE )
onreintorced Concrete Fipe /s required /¢ meet the some D-Lood fo sroduce the uitimarte lood

under the fhreg-gdge-bearing method gs specified for Reinforced “onrrefe Plpe in accordance
with AASHO M-/70. Wall thickness of pipe may be increased as reguirsd to meet D-Load
regulretnent.

Al requirements for Reinforced Concrete Pipe, except fhase referring o reinfarcemsnt sholl
apply fo Nonreinfarced Concrete Fipe.

DEPARTMENT OF HIGHWAYS
STATE OF COLOQRADO
DIVISION OF HIGHWAYS

REINFORCED CONCRETE
PIPE

Designed by A7. @ A | Approved by 6 &
Made by J. R 8 | Staff Design Eng'r.
Checked by £ 5 M |Dote:r 4-19-(8

STANDARD M-603-RC
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CROSS | CULLERT <

|
This dimansion i
I

To be shown on plons.

i—*'C [f,a Lbﬂ
LAYOUT OF INLET IN MEDIAN DITCH

STANDARD M-604-BA

(JUNE |, 1967)

Slope to fit Dike

0 17 Min.
/ & f Max,

i—h‘ergﬁf of Dike

J,_oll

Stope b per f1. Max.
et

__—ﬁ"_—‘_-— - T 5 \\ L uw I ! * S
- Normatmecion aiteh grade I r-f"‘"\ —— ! smﬁ?ﬁﬁ?’fwm
Faoricarion of connectian and Ly 7 N\ e . b
Rz)  Stub to bs included in the cost plan defd! ) — Tl ! Paving {reinforced.
of Cross culvert - o ghown 07 o g (Feqs. /i Cu Ye )
> pipe —— AN VAR
e anl b
-_ — 1.0y ot
- - . ” '
P -0-] 0l

SECTION B~B

INLET FOR USE IN MEDIAN ON GRADE
{(FLOW FROM ONE DIRECTION)

Culver?

/”" T M connecting Pipe

SECTION C~ ¢
DETAIL SHOWING MEDIAN INLET
CONNECTED TO A CROSS CULVERT

Ma aian

Slopa i4"par F1 M
o P ax.

:7 SRR 25
Ir coses of skewed pipe \,e'* Cencrele Slope and Diteh — -
this dimension 7o be show: Curka" Feving (reinforced) - -~ |
on plops——eo. TN ) > {Requires 1.3 Cu. ¥d. /} “| 7 v I l
-~ N AR R
oy \
& " a =

e i |
SECTION A ~A
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”~ or Ditch
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—— y 4Lo"
Z—Grati L} o (1] 30"
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= |
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i ELEVATTOT\J_ SECTION D-D&

CONCRETE INLET

.D*—1

|
Spoce(3places)
Fiange i4) 5" |
2% 4 e k-

Conngcting Five—

A
A

N
\,
N

Jsz

z/LL

DETAIL SHOWING MED!AN INLET CONNECTED
TO A SKEWED CROSS CULVERT

INLET FOR USE

IN MEDIAN

AT BOTTOM OF VERTICAL CURVE

re;s%’} B4 1!; ﬁ i T
i 0 Qi1
3" 4 I j
i Ff‘; _; ” D _+_E ﬁ ﬁ
i dij——!
[} -+ 1! 1 1
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o i+ 14
AN
|
.
| f I
s
t *
1l i I
Open Slor
fto expedite
golvonizing J—._ i 1~
e
2R25" (% 17—

DETAIL OF GRATING

DETAIL OF RECESS AND
FASTENER

GRATING
{2 REQUIRED}

B4
HEEER

GEN

All work shali pg done in uccoreance with

Soecifications aaplicoble fo the projecr.

Aif concrefe shaltbe Civss A, B or D.
For detaif of Ixiet Step, see M-Standord “Steps for

Manhkoles and Infefs "

Afl reinforcing bars shal! be deformed, of intermediore

P 3" dio

4
lm

FELY

o
'
(=X

FEDERAL RUJD{ SHEET TOTAL
REGICn MO, ! DIViSicH : PROL HO HE. SHEETS
; s
] J COLOPALG |
‘ REVISIONS |
& 2410/l £ Quanis. |
od cuvers, Genarol Noie  |WRH
Name M.RH.

 robie. Re-Jo grate welds |MRH|
- Solt 50 fop IS Flush w conc. | MR

e

(4]
1
(=]

* Note:

ERAL NOTES

the Sranos g

0108
by e

ua Ly

grade, ond shail be tagged wilh Ihe station number ond bor 083

ignation.

Ali edge distances not marked “ciear "are to € of bor

Caoncrate sfope and ditch paving sholi conformlo Ssction
507. Reinforcemen?! for concrele siope paving shallbe 4 x 4,

10710,

Grating shall conform to Section 604,

N

s &M LIST FOR H=3' AND
BENDING DIAGRAM

« |LENGTH]

MNo. 40’I

‘ngrease mmer:-s'on Rk
&' icr each 6'incredse aof

o wirg bar for aoch fool
e of Habove 30"

@ e 10 be r;;: “Dig —Cut
et praund pIoRS oS required.

Li5: tun GHATING,FASTENERS

e TBS.PER| WEIGHT
COFEE L ONT | ~LBS.
SR ¥ PIarr /3

LFi A28 2600 i2

" Beax ¢ UR TN B o | AT I o3

| Fogterer - 5 8% ird"x2 2" (0 ea

{ Borr : /808" ! 08 ea } 4

: Wosner i & B l &7 eo |
TIYAL WEIGHT 132

Intet grating shall be golvanired as described for Froms.,

Graotes, Covers gnd Steps in Section 7i2.

Steps or lodder will be required when Iniet depth exceeds -t

1

31" x Uy Fror

P /

fa" Fray

STANDARD M-604-BA

~aoH OF HIGHWAYS

i D
.HT OF HIGHWAYS

OF COLORADO

L, TYPE C

approved by 3 € @0s evf

taft Design Enginesr
ata: JUNE [, 1967




DEFAETMENT OF MGHWAYS—STATE OF COLORADD
MO ©. 0. K. 126 -
et T FECERAL RCAD SHEET TOum
EDERAL RGAD|  pvigion PROJ. NO. oy .
STANDARD Ivl-6o4-D s COLORADD
CAST IRON {JULY |, 1965) REVISIONS
@ T-23-88 |Depl. Nams. WAH.

MANHOLE STEP

This material shall conform to the
Specifications for "Nodular iran Castings”

ASTM Designation A 339 Grade 60-45-10
GENERAL NOTES
Al work sholl be done according to the Standard Specifications
MI L. D S T E E l. applicable to the project.
MANHCLE OR ‘lNLET STEP Steps shoif pe included in the cost of "Manholes” or “inlets”,
; All dimansions shown in inches.
s "/.t"

Step sheli be 3/4 Dia. steel
bars copformig o Seckion 608 of o
the Standard Specifications and shall . 1
be gatanized in accordence with ASTM s
Designation A 123, '

CAST IRON .
MANHOLE STEP 8>
14
P

-~

DEPARTMENT QF HIGHWAYS
STATE OF COLORADQ
DIVISION OF HIGHWAYS

This materwai shail conform to fhe
Specificotions for "Nodular iron Castings”
ASTM Designaton A 339 Grade 60-45-1C.

STEPS FOR MANHOLES
AND INLETS

Agproved bym

H
? B. [Staff Design Engr.
Chachad by Date: Juiy 'S_gs

STANDARD M-604-D



5GI—,

—04 at 37¢ce.
N

o[

oz

5" Plus offowance
for joint seal
or grout

Hog——

50/ ————_

40/
s
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PLAN VIEW OF SLAB

301 at 5"cc.7

402 ot 127cc

- q0/

sl g
-~ A (Sreet in Bottom of Bose)

/—24”!34.&'&":0.’9 Ring and Cover

=,

~—7op of Favement
T——Cemest Mortar

Brick masonry i

NOJ’.I’EI—},

503

e

L

:

%g
4./
e, T
_/

'("0
Slope
g

T e
1 .\_\ lerering course ‘ ;
_-L AU or Grade Ring. ’
i - Hyg
. R e ) i
Dimension for PR \\5\ ,346"#32; m .
Sreps or . ¥ N Eecentrie Ecc.Cone  Simifar
ieader e S Cone Desigh
Ii 48" o obove olf
i o - — Bases
g E’ - g‘anh?fe 12" Min 15
) i arre in. thru
Jargr Sear ti Precasfor 60 Mox.
or Grouf L ggs!in Ring(s] E
ace ;
— 40z |

SR
CONCRETE MANHOLE AND BOX BASE

{ Typicai ror Concuil 36" 10D ond Lorger )

NOTE: Monhole Ring and Cover shall be dipped

or pointed with Ashpd/t or Cool Yor and 04,

R * LA

ey
\

30 /4”
TOTAL WEIGHT.! Approximately 400 lbs.
SECTION € ~C

MANHOLE RING AND COVER

0=

/- Coen Traough

o

sia” B

Sguare !

i 48%
[ - Manhole Borrel
Srecast or Cost

| SECTION 8-8 in Pidce

Epoxy bonding agen! B

, p
or approved equal— | voins Seaf

or Grout

FHEsS oSS
- Joint Seal” P
-or Groul 7 ) e
S S A B

1502 a1 57ce. Ls” Min.

CONCRETE SLAB BASE

DIVISION l

| SHEET FOTAL

FEDFRA! ROAD
| REGIDN N(_] _ £ i PROJNO. | ND CIFETY
S IAN DAI aD MF’G() I '_‘E ‘ s {tommuoi {
! I
{OCTOBER i, 1967) m REVISIONS
[R-1}:7-24-68 {Dept Nama MR H
{R-2){4-20-71 iConrcrate in Gen Nota MRH,
QUANTITIES FOR CONCRETE MANHOLE BOX BASE
] 1] T LE] 1! T
MARK ' SIZE-TYPE-Lb./Fi.- BARS|1.D.2> 36 48 60" [ 72 84 96" FORMULAS j
[NO.REQ'D. 16 8 20 2? 25 27 40!
40l 4 id 0.67 {LENGTH [ g-7" &.7" &-7" 6-7" &-7" Number Bars Required = (w)+6
LWEIGHT, Ibs. 704 78.2 58.G 96.8 110.9 lg.8 [
[NO.REQ'D. 0 5 5 5 5 5 agz
402 4 nr 0.67 LENGTH a 410" §-0" 72t 84" 9-6 Bar Length = |.D.+2W
WEIGHT, ibs 0 16.2 20.¢ 233 278 3.7
NC. REQ'D I7 i7 17 7 17 17 501 "
5GI 5 I .04 LENGTH 5-8" &-16" gLo" 92" ota 116" Bar Length =24" +1.D. +2W
WEIGHT, Ibs, 100.5 i2l.2 1419 182.5 183.2 2033
{NO REQ'D. i5 19 23 27 3 34 50z , .
sz 5 1 104 )lLENGTH 5.0 5o 5-0" 5.g° 5-0" 5.9 Number Bars Req's, = (7LD 12W J#(ER28), 5
WEIGHT, tbs. 78.2 99| 120.0 140.8 1847 1773 5 12
J NO, REQ'C. 3 30 30 30 30 30 503 y
503 5 I 1.04 LENGTH g-2" 7-4" 8-6 9'-g" 100" 2’0" Bor Length = 307+ [ +2W
| WEIGHT, ibs. 183.0 2295 26E.0 3025 3395 275.5
NO.REG'D, 4 4 4 4 4 HIOt
1ol il 1 53¢ LENGTH s-g" &-10" g-0" 32" 64" 11-e" Bar Length = 24"+ LD, + 2W
WEIGHT, tbs. 120.5 143%.2 i70.0 194.8 Zi96 2444
{NO.REQ'D. 2 2 2 2 2 BENDING
loa t I 5.31 LENGTH 2'-6" 2'.8" 26" zhe" 26 { 2.e"
WEIGHT, tbs, 26.6 26.6 26.6 26.6 266 | 266 TYPE I —
R RERR S iaht
NO. REQ'D. 2 2 z 2 2 Straig
o3 1l I 5.3 LENGTH 3.-g" 36" 3'-5" 3'-6" 36" 1 3lg”
[ WEIGHT, ibs. 37.2 372 3r2 31.2 37.2 32
NG REQ'D. 3 3 3 3 3 s TYPE IL o 53"—-—-;_‘_
o4 " I 5.3 {LENGTH . 5-0" slg" sLo0" 5.0" 5-0" | 50" . —,
WEIGHT ibs, | 797 797 737 | 797 9.7 | 7aT [j —" o
T ¥ =
‘ REINFORCING STHEEL ~Pounds—Total J‘ 70861 | 8339 | 948! 06421 {185.3 E R 1D+ 2W—38" e
'CONCRETE = Cubic Yards — Tole! ~ 42 153 T66 [8C 1985 Ul TYPE T 70 |
[ NOTE. Quantities are based on same size pipa enirance 1o and axit from baseand a 4 manhole entrance info 'Y |
] Yop siab of base 1eepp Tz Fer125
. m—
GENERAL NCTES &2
Al wark vhail be dane in oecordonce with the Siandard Specifications applicable ro the
project.
Sincs Tf pipe entries info the base dre varioble, the dimensioss shown are typicol, Actuol
dimensions and quontilies for concrefe and reinforcement shall be as reguired in the work.
Design is based on siraight runs of conduit or change in direcricn under 45°
At bars shall be a minimym 2"clear.
Precast Manholes shall conform lo ASTM Designation € 478
ot in ploce Marheles sogfi be Cless A, B ar D coscrete
The following giterngte materiois for Montoles may be used when design detaiis for con-
struction are fnciuded in the plans:
MATERIAL CONFORMANCE » DESIGNATION
Clay or Shale Brick . AASHe . . . . M3/
Concraefe Srick . . . . ASTH . . € 55, Grode P-T or P-IT
Cancrete Masonry Block . .. ASTM . C /329
Corrugated Steel Unit . . AAEHO . M 36
Al pipe entries inte the base of Manhoie shell be connected by open gutter adjusted for
pipe size, shepe, slope aad direction of flow.
Aiternale designs willbe permitted after approval by e Division
Steps or Ladder will be required when Monhoje depth exceeds 3° 67"
SECTION O-D

2% Pipe 1.0,

{ Typices Ffor Conduif Smaller than 36710

L row Line (502 at5%e.

STATE

DEPARTMENT OF HIGHWAYS
OF
DIVISION OF HIGHWAYS

MANHOLES

|

COLORADO

Pesigned by MAH
Made by JLARB
Checked by A S M

Approved by;\“\)r{: N
AL PR

Staff Design Engineer

DGte: Qerober /i, 1967

STANDARD M-604-E




CLASS I BARRICADES

{3 RAILS)
MOVABLE
TYPES M-I, M-2, & M-3
i ,__E'__“‘_‘——- ‘_See Bar‘r‘;cade —'1_
ROAD [sri3+ Fsignanons L
‘ B~ e 182 CLOSED

TYPE M-4

See Notes

o~ Nos. Il 812

4'x 4" Posts
& Braces

4" 6"

smu{\‘ ;

—d——a— Ly

TYPE F-4

-

Approx. 5

=22 4"x 3 Sioke "
v v
FIXED
TYPES F-I, F-2,8 F-3
| L i
ROAD |smiz-1 ™" o
| CLOSED | swi. 7 2
N !
i-g" 2| i
Nail wing to o
stake with i-8 \
3-16d commo
neiis. i 2" 8" Rois ! Appros 1 '.-_.we'-e” !——I'
H T
N H o :i :il
1} P | woen et 1 -0 min ) i
W o ! €"x6"'x 8-6 67xB"% 1 s i iH
LL"’% ": 23 T osts Al Post ud o
1ake

For traffic diverted left, reverse
angie of stripas this side and in
liey of sign SW!-7 use sign
SWI-6. See Note No 5.

Far troffic diverted right, reverse
angle of stripes this side ond in
liey of sign SWI-7 use sign
SWi-6 Ses Note No &

CLASS I BARRICADE
{t RAIL}

FIXED
TYPE F-6

SWI-6 2" 616" v 6
‘SW!‘“T o Posty
[
t
h
(]

[ (.}
& wnen focing o one-way
street or roadway o second
SWI-& or SWi-7 may be
required. See MNote No. 3.
SiTUATIGN C
SITUATION A SITUATION B
CLASS 1 ! [
TYPE F-tor F-2 [ CLASS T A
_,/ BARRICADE . _, | - BARRICADES
S i i S
! —— R~ i
| / —
| e
ey v —_
| —== — —
| 7 N7
| { —~—— INDICATES i |
| DIRECTION OF t ‘ ! f
| ‘ TRATFIC FLOW. ; 1‘

_Yellow
srnps

——

DETAIL OF RAIL
AND WING STRIPING

Fiel¢ fit Wing to back of Rajl,

2"xB attoch with two 4 /2"y S/g"
Raii bolts, with nuis ond woshers.
"x 6" or

4"x 4" Post

2% g
Wing
REAR VIEW OF BARRICADE
SHOWING WING ATTACHED

(See Note No. 9)

Al Log Screws lo be couniertunk
20 that signs may be mounted
tlush against rail

METHOD OF ATTACHING PLANKING
TO PCGSTS AT JOINTS

G-

E2D 4.

-

ED 8

©

[GE-A R

s

15

16

@D

{H=D

STANDARD M-614-A  [==l=l oo T
v COLORADO
(JULY |, 1965)
REWISIONS
(B=D[1-15-68 | Rev. Depl. Nome 8 Code Nos. | JLS
{R-2} [4-23-69] Rev. Code No. & Notes JL S

GENERAL NOTES

when illuminated clearly wisibie to traffic facing the signa! af all distances up

conditions except dense fog. The <cofor of the yeliow lens for caution shall

Report No. | of the Inst:tite of Trotfic Engineers  All beacor flashers shald

suppression of radio 'rterference Tre iumingting eiement in ¢ fiashing yellow beacon shali be flashed
of not iess thon 3% umes nor more tnon BU nimes per minute. The

jess than half and not more than two-thirds of the total cycle

field conditions  Figshing Beacors when

hours of the day

worronfed gensraily should be opera

Public Roods, June, 196! {or iatest rewsion)

"BARRICADE DESEGNATIONS
Type i Roadway I
| + ! i
Class Movable | Fixes Wigth [ Description
1 - £ [ ee-3a i 78 fee Tcompiete with SRIZ-! sign and
fSwi-8 a e
;’* % ar SWi-T signs os required /=D
I M-2 F-2 IE--44 4. !Bcrr-»uce cemplete with SRi3-f sign and
CSWi-6 or SWI-T signs as required
I M- 3 i F- 3 JoH-AODIE | fa Gliehde wilhau! exTENSIQN wiNQs ) compiete;
1 [ with GFIZ-i sign ond SWi-6 or SWI-T signs
G
I M-3 F- 4 Yarizhle ‘Vu"wub‘! Wing Borricode{signs only os approgriatel.
g g mmF
o - F-6 Varinp:e 28 rBdrricaue complete with opgropriote  signs.

niyminated pericd of each fiash shail
The yse of Flashing Beacons will

Warrart for Floshing Beacons may be found in Sec. 3G of the

. All work shall be dore in occordance with the Stondard Specificotions applicable to the Project.

All signs and sign materials shali conform 1o the standards set forth in the "Manual on Uniform Traffic Contro! Devices
for All Closses of Streets ond Highwaoys' published by the Division of Highways ond this standard.

The wvarious types and combingticns of approved Signs ond Beacons for Barricodes required for each project shali f=z
governed by field conditions and subject fo opproval by the Engineer. Al troffic controls shall be placed for best
visibility and legibility and maintained in good condition ot ail times. Oversigning is to be avoided.

Peginting shail conform with Subsection 50B8.0B of the Standard Specifications. All skids, broces,

and posts shai! be painted with 2 coats of “Exterior Biock Paimt"  Pignking ond wings on all barricades shall
be painted with 2 coais of "Exterior Siack Paint” on ali sides bafora aodding refisctive strips. Reflective sirips
shali be “cut from smooth surface yeliow reflective sheeting” of a typa opproved by the Division.

. Each barricade roi! shail be striped or the foce side only with reflective yeliow strips sionting downward gt a 45*
angle toword the side to which traffic is o turn or pass. See “DETAIL OF RAIL AND WING STRIPING"

When barricades are designated on plans the porfioh of the posts beiow ground fine sholl
either be dipped in or painted with hot creoscte oil. The portion of the post above ground line shall be painted
with 2 coats of "Exterior Bleck Paint”

. Al skids, braces, and posts shai! be nailed together with No. 20d noils. All screws, bolts, nuts, and washers shall be
gatvarized or codmium pioted.  Skids (beses! of moveble btarricodes shall be weighted where necessary to provide
stability.

All timber shali be Stondard GSrade or better | $4S |, Dougios Fir or Larch , as described in the 965
Standard Groding Rules published by the Western Wood Products Asseciation , ond shall conform to
poragraph 23 ¢ for the rails and parograchs 122c ond 125¢ far the posts,

Detachoble extension wings for bypassing of construction equipment are permitted. "W" is varioble, length shall be
odequate to provide closing of berrow pit and/or shoulder as required.

Alternate motericis or other reflective elemenrts on Troffic signs or Barricades will be permitted only after
approval of such material by the Divisiorn 0 writing.

: A Floshing Beazer for use on Borricodes [z o0 sechinn of & standasd troffic signal head or a similar-type
device having o yeilow ‘ens in the face, which is Huminated by intermittent flashes. Where commercial power s
not available, the beacen mey be adapted to operate from storage batferies. Eoch signal unit lens shall have o
vistble diameter of rot iess than B vucnes Eech unit zomplare shaii be of such dasign om to rander the ieng

to 100G feet under oll atmospheric
be in accordance with Technical

be equipped with filters for

ot o rote
be not
be governed by
ted continuously throughout the 24
"Manual on Uniform Traffic

Control Devices for Streets ana Highwoys” published by the U S Deporiment of Commerce, Bureau of Public Roads,
June, 1961 (or latest revis:onj

ic Figshers dQre poriGdle, SOWEl - pUrQies, :ent  duaecied, encivsed ignts, siumincoted by rapid intermsitent fiashes of short
duration. Figshers may be usec in connaection with barricades when approved by the Engineer. An arroy of
randam flashers which tends to obscure rather thon gelineote the traveled way will not be permitted. The use of
flashers on o job will be governed by Sec. 50 of the "Manual on Uniform Troffic Controt Devices for Strasts and
Highways" published by the U.S Deportment of Commerce, Bureau of Public Roeds, June, 1961 (or lotest revision).
The color of the light emitted by o fiasher shali be yellow.
Flashing Beacons and Flashers, when used, shall be positionad above the top rail of the barricades 1o produce the
most effective resuits,

. Barricades wused as "Trofhic Confrols for Highway Comstruction” are nol 1o be paid for separateiy.
Berricodes will be paid for separciely when designoted on plans gs bid items.
For additionol general information on control of traffic through work grees refer to the “Manual on Uniform Traffic
Control Devices for Streets ond tighwey’, Part X, published by the Y S Department of Commerce, Bureau of
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STANDARD M-614-TB

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

GENERAL NOTES

FEDERAL ROAD HEET
oo Bl DIVISION PROJEGT NO. S
3 COLORADO
REVISIONS
7-12-67 | Addad Note 23 GWF.
R-2 _?-;B;fgg_ Rev. Note 23 B Dept Name —
Delated Note G.W.F,
R-3 [2-24-68{Rev. Note No. 18 J.LS.

All work shall be done in accordance with: {g) the Stondard Specifications appliceble
1o the Project, and (b} the “Manual on Unifsrm Troffic Contral Devices
for all Closses of Strests ond Highways' published by the Department of Highways.

Where traffic is maintcined through or over any part of the Project the Contractor will be
required to mork all hozards within the limits of the Projact {inciuding cornecting roads) with
well-mointained Barricades, Worning, and Guide Signs. All Barricades and Signs shail be
moved, added to, changed or removed os reguired during the progress of construction and
removed entirely when the Project is complated.

Where troffic is prohibiled from the Project the Defour will be maorked by the Daportmeni
except that the Contractor shall provide, erect ond maintain Borricades, complete, {whan required)
at the snds of the Froject, ends of the Defour and connecting roads. Al L. S, or State Route
Markers required for the Project wiil be furnished and installad by the Department The
location and positioning of Warning Signs, Barricades, and Regqulatory Signs shall be as
recommended by the appropriote District Engineering Forces of the Department.

Work on the Project shall not be started until all required signs are in ploce and approved by
the Enginser Where spesd control oppears necessary such speed control shal!l be requested
from the Engineer by the Contractor. Control of speed through © construction zone may be
achieved by Advisory Speed plates in conjunction with Warning Signs (SWI3—1 for use with
30" Worning Signs and XWI3-1 for use with 36" and 48" Warning Signs). The Advisory
Speed piate is to be posted only at those locations where the sofe speed is lower thon ths
imposed Resqulatory speed limit,

All Signs and Borricodes shall be placed for best vissbility and iegibility, maintgined in good
condition and kep! clean and free of dirr ot alt times. Controctor's and Engineer's
vehicies and equipmen! must be parked sc that signs and barricades are visible to
approoching traffic ot ail times.

Where fwo identicoi signs are used for duoi posfing they are to be staggered on the two
sides of the roadway for o minimum distance of T5' to avoid o funneiing effect.

Examples for marking Projects, os shown on Sheet |, cre typico: of 51Qns required cend are
subject to alterotion to fit actual conditions encounteéred in the fiald. Locations for control devices
cre to be staked by the Enginser. In aii coses Warning signs are fc de placed well in
advance of the hozard, the distance depending on topography ona emisting opproach speeds.
Additional markings and any special signs required for the guidance and protection ot
traffic will be placed s requirad on the Project at the Contraclor's expense.

Desirable sizes for signs ore shown on Sheet | of this Standard. Larger or smalier signs
shall be used where warranted. Detailed dimensions for signs normaliy used in connection with
construction are shown on Shee! 2 of ths Standard. For intormaiion on stondard roadwaoy
signs not detoiled on this Standard see the “Monual on Uniform Troffic Controi Devices for
ait Classes of Sirests ond Highways" published by the Department of Highways.

Signs with the prefix “R" in the sign cede ore Reguiotory signs ond as such impese lagal
compulsions or restrictions on drivers and should only be used as outhorized by the Engineer.

Signs with the prefix "W" in the sign code are Warning signs aend are used fo oiert troffic
to existing or potentiaily hozardous conditions,

Signs with the prefix “D"or "M" in the sign code are Guide signs. Those with the prefix 0"
convey generai information and those with the prefix "M" are used for marking the traffic routa.

All signs shall be reflectorized unless otherwise specified on pions. Reguigtory and Guide signs
{uniess otherwise specified) shail have a screen processad block iagend ond border on o white
flexible refiective sheeting, non-exposed lens background, The back side of Regulotory and Guids signs
shall be painted with two coats of “Exterior Sign White Paint.” Warning signs shall nave o screen
pracessad block tegend and border on o highway yellow flexible refiective sheeting, non-exposed ians
background. The back side of Warning signs shall ba pointed with two codats of “Federa! Yeliow
Syatnatic Sign Enamei.”

Pginting for wood surfaces shell conform with Section 508 of the Standard Specifications.

Posts for reguletory, warning, ond Guids signs will normoliy bs 4"x 4" or 8"z 8"

and shalt conform to the Standard Specifications for Untreasted Timber- $4%. Timber shail
conform jo Construction grade FParagraph 1238 or 1258 of Stondord No. 15 Grading 8 Drassing
Rutes for West Coast Douglas Fir {1956) or Dense Structura! 58 and LL Structural 58 Parograph 284
or 2B5 of 1956 Groding Ruies for Southern Pine. Posts shall be peinted with one cogt of

" whire Wood Frimer" ang one coat of “"Qutside White Faint.®

15,

R-3} 18,

20.

2t

22.

Sign panels furnished by the Contractor for use only during construction may be fabricated from
plywood, aluminum, stee! or other suitable matericl but shall be stoble and durable enough 16 meet
other requirements of this Standard.

All material shail be sound and durable. Barricades, signs, symbols, and lettaring shall be of good
workmanship  iineven iettering wiil nat be Geecapted,

Aiternate metheds of procassing signs or the substitution of symbols or other reflecting elements
for painted symbois will be permitted only ofter approval by the Deporiment,

tanterns and Torches - Lonterns, with red globes, shall be used only in iow speed
urban areas. Open-fiame torches sheil not be used under any circumstances.

Barricades, Flashing Beacons ond Flashers ~ Refer ta oppropriate "M " Standard (Timber Borricades}
for details,

Flagman Sign - This sign shall have o black painted background on both sides Yo form ¢
contrasi for ne actugonal Stop sign and the diomend Warning sign. Tha " STOP" sign sholl be
fobriceted by reverse screen orocess using transparsnt red peint on smooth surfoce silcar refiective
sheefing. The "SLOW" side of tha Flagmon Sign shall be bieck process point on smooth
surface yellow reflective shesting. Handle 'o be grooved on one side to indicate recding of
sign to Flagman.

Sign "A": This is the first advance warning sign and shall be ploced §,500 feet chead of
Barricade or project termina!. Postings are required on both sides of the roadway on divided
highwoys. Duai pesting is required where warrantad on two-lane , two-way highwoys,

Sign "B" Trus is the second advance worning sign and sholl be pioced {,000 feet achead of
barricede or projsct termingl. Bostings are required on boih sides of the roadway on divided
highways ond sirgly on two-iane, two-way highways.

Sign "C": This is the third advance warning sign in coses where borricades are used and
shail De pigced 300 to 730 feet chead of borricode or potentraily hozardous condifion. Postings are
required on both sides of the roadway on divided highways and singly on two-lane, two-way
highways.

Sign "D"  SCH-2 - This sign sho® be ploced to merk the beginning of o oject of more than
2 mitas in gxtent  where traffic & maintgined through the project It shal! be praced singiy
ang near the beginning of construction.

Sign "E" $DS -3 - Tms sign shail be pioces ‘o mark the end of the Project. It shail be
pioced singly und may be placed opposite barricade if desirable.

Construction dent:fication signs shall be furnished and insiciled by tha ODeporrment
on aii Fecerai-/fud ond Forest Highway Projects where actuel construction is in progres: and
visibie to highway users. These signs should be jocated se as not to obseure or daetrast from
the effeciiveness of other otficiel signs. Where twa or more projecis are tontiguous tha
appropriate data may be :ncluded in one set of signs. Refer to appropriate "M” Standard
(Identification Signs) for sign detoils,

_Skﬂ_i_througu shall be furnishad, instoiled and maintained by the Department.

Wnen Flags ore used ia lieu of the Flogman Sign, they shall be o min': -+ of iB'xi8" made
of o good grade of bright red maoterial, and fostened securely to staft of approximately
3 foot tength . The free edge should be weighted to insure that the fiag will hang verticelly,
ever I1n neovy winds,

Eoch &'x6" timder sign post shall ba provided with two 2° digmeter holas through the neutrel axis
normal te the rocdway, one noie ot 6" and one hole af 18" above the ground lavel The 4'x4" timber
oosts shalt ot be provided with any type of break-away device. The inside portion of sach 2"
digmates hole shall be poinied white. The underground portion of each timber post shall be freated
with crecsote
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