P N

RUT

HEADWALL FOR S)NGLE piPE HEADWALL FOR BOUBLE Pt PE
e — X;
27cH ol drowsd, FTAICAL 404
I RPETIE S '{— }—1 £
. B
]‘I‘ 7 e )
: CMHP
l o Be y
] Q\ oo
247 torch, ' 7 —i1
ey fer 1 2o I IS I i I n
_[__ I 5 Xzl 1
e A o i iy “r L RN
—1— 0 e B A
*—le ———— 12"t —p——1 4 ¢ A'LK_“‘-:“. ;;E‘;r:. i + A,
TYPICAL BAR LAYOUT FOR CONCRETE HEADWAILS

FF=0 woch W4}

FRONT
Vitw

A" NEADWALL

1 =)l [
Sl

402

103 404 &1

For vicw

,o:f-ku from Hingmol
hp solinoe nlo Ay
Heoshoil .

Freicar lr.u.f.—-E 12 l-..-

BAR_ BENDING

—
]

404

e

402

—lal

WINGWALL
CONNEICTION
403 L
403
s s
| ey oUTLET t INLET  ounLET |

ENDS OF C3P

ENDS OF RCP

b t5 Barze]

Nl
‘4.758a-¢1~—_3a vd H_..]
READWALL FOR RCP = ROUND

DIMERSIONS GUANTITIES

concrere] steEL
Ballel x talx Al y B[ X: bea Test {secTos

in ) in [ relnf dnditein g in J it ] In | ia ouyd|oapt | e |

| 7 3-& 7 o | o -4 Y 2rizas pEEYFATI TN
68173 w03 foslias | 7 ooz} w| 22|ovo|dve] 2esfass
rid o [tofdoi6 (x| ir i zilzotivslzolaF -
AR e LA E LI DR R R R T oot e v

HEADWALL FOR CMP ~ ARCH

DIMEMSHONS GUANTITIES
o] coenete | smen
Baprihety X LAl a p Al B T Tea Fost
Lo S LN LSRN O 17 /N 1 RN BT Py PR BTV Ry
srpar| selo-slaprloos § 7| 2.3 el ane|sw2s0] 487
7o) o7 fu-d fszas | 7 | 27 \ohr|zas) sa ] 2rsian
srt 3t g7\ n-d T eh ez ) 3 | 947 [t 5.08 | 379 (250 | 547
i) rrdiz-r | pelaee i oo-3 s |330laer |32 | 20r
o5 Luzt 73154 jaz |0 | # §70-7 |BR| 352 {657 [377 [§6¢
PLIOT| F3|13-9 | #exfaed | 7 frow § v |sesfrac]ers
toxirzal wiM-a Lo lea ez {0-T (12355 [7.0r [37a 599
——————
¥ * Py

atiwo 112817 1226V 703’ | w6 35 i5a 55350 (77

7
soyior [1a-3 \wixl2so ladetre-2 | 17] 26 |3ce Ld S ESL

6\l (200 110 (230070 lrzg § it} 27 |1os(sea| 579 béd?
wzlrzi f -3 [ake) es 3 |z | de | 2o {azeldns)icnlcer

oglng liss | 7 lezg| r || o fem rrel s lror

T —_——
* »
FrAicAL ]
’WT L —
e .
N3 HEADWALL FOR STRUCTURAL PLATE~ARCH
x i DIMENSIONS QUANTITIES
s tu] P . {foucaEze | sreed )
—| —- x A -
I_ P Dot Al "r'qsamsct. vl
177 r b Jttiafnet] retad in frot ta finem | w | éupef oort] el B
Baeszt  Be ] eei sl erlo s [ohde-z|w|eulisal 22 470 | 222|124
~ fret st oo lrolw] saf S| ol s3] 202)] 509
. FE LTI 2T (e ) shalzeno| # ) st jrbe] o8] sre [ 25r [ S0c
X L " Fjenistirwls Jare] slos|delaze] e | 3o | w2}
}[ . . wrlssierlinsshlacsl 7ilmoat|safres|ene | 579 a5
—8e + 45— 2-90*"“'——-] Lol il Ll Poinit i B B N IR R T B A Y
; o \norrrixol s Dooet sl e s ore Fass |
ﬂf}:ﬁs?o\n}sjALL FOR 'CMP ~ ﬁ?ﬂl}'ﬁg’ weinw|e-n| w0l s |azsf alizalss | a7s|sos [ en | ore
M| 2t a3 Vo r | ihfas 2t (037 (e[ 507 [ 505 | vea | o0t
Bol x| al|l x| a gt | aten A LI ERA L TR LS A e ey Aty I v
. ! o soL f et | scu | e spfisoysnlo-ol| e (s oz (17 [ 225 {23 [ 334 b0
o | ety in f feing dn | feeta f oaa eeyd] ceyd] e | o 3 )
o 9.0 r0 5.6 ' SN R FENTE B ET » ¥ T
65| 28 | rlr-sisbr] s.pol 1z {20l ire) 252| ¥2e »
724 00-0 | o0 V19-0| sa lio-e| s fera]|sar| 215 422
78 Jro-8 | 7 |2o-0] r0 V1o.s0| 8 |£00] 3i5s| 2raf 499
srlu-o b o la-ol o [neaf sz 2] 2s3] 297 335 Yo EW ¥y 8
- iply X [or Xy7 dimension end alf
2| ri-8 T |22-¢ | o (w0 islre|eds| 3irt rﬂCTOR evostities by fu.'w:?!q Evhrt Stew i3
M| 12-0 0 123-02 &0 Fars ) 1o | ane|wre| 32 ] 597 fe1s thon 30" and Heodwall remaing pacatiel
tordse-s | r{zeo| wo |rz-ra] 12506l 72¢| 366 ias TABLE 8 1M roodway [ .
roe 3.0 | o lzso] o Vsoa] olvalralsez|ers anpw Jracton
AHSLE fleomas X%
P —1 N
» ¥ r
o | ro00
GENERAL NOTES 75 § rooe
Al work SAIT Be o Is ovvocdonce wilh the Sndord Speciibrons el 454
opplicode i she peofect, 10 | Loss
Concrate sHoll be Closs A or & Fil ?;a:
Headeoll Shat] Be parp endicelor B wa cotaet € Ldess otANwint S5 il i
@ f2e plonr. 30 | i30s
For Wingeolf delells, sev Standond M- BORWW, Rl ;’-;;:
Vodvmd occupiad By pipt Max basa dediited Krom Stael ard Conciviy . 1,0 Lres
Quonlities, . 3 | feco
4 HApa 2 ot moek corcels ove et sxde by scte ey sAON b ploced 32 1N01

b adiocent plpas witl b4 L tnsihe Domete oo o fasice Spor ot
LLapf apod finchnding wol 1Sk ingss] wiicheves i3 Fess,

REFERENCE: Colorado Department of Highways,

Standard M-601-CH

STORM DRAINAGE DESIGN
AND TECHNICAL CRITERIA

‘HEADWALLS FOR

PIPE CULVERTS

STANDARD
DETAIL SD-7




A

& sl
fop of w-gﬁ'/ .-

Short C-borr —_|
Pllernote with
Rag C-Soy.

] 1—441 b
r's” 3 et | opo* 557 ) e,
+ 5 &'

L N T R T Aot Fo"

* Dots aet Inchcy Tog Woi Quantiles,

for~—"f.-’=4”’-ﬁ- _'r .

S | s ] et

50" Nax for 1Ep2 1 1l sopey
wsBnlted for abopes Holter Hon' 121,

L4 | Ze | 3o
38 | £2° | 14"

6259 | 03ng o350
or 2.7 8.2

DESIGN

¥4 2ot . "4{0!!30'

QUANTITIES FOR TOE Wittt owty L
Concrate O.045 cupit par bia A ’4 éa

“r‘"’"""l‘”""‘ Reinforcemwnt X4 25 per Ko i W‘TH TOE WALL
|

- {Bar Cutveet) or [ I TR
b7 Tons W s Rl AT 1w ond onon Aor wdiogpwoft
201 54" 54 shown n fhe pise. <+ = 92 009led ko wlogwons WING ELEVATION

12 1], Be o Rise # (147 seripsy oobirnise Shown o Flood,

A
Tap of Footing h ;EZ ) __l. . !
I WITH CONGRETE APRON
APRON e vare 59
TOE WALL Re-bors Phian

Shtwod Heodwol, i
derciiied o Ploas,

£ ot Roodway
iy

Locanon of For
MO i Conerele Apror
F ot specified

TYPICAL GULVERT LAYOU

i gt 2o foor;
Fmis, bk Codvect Tloor or

DETAIL *a"

GENERAL NOTES i

AN work sAok be done Ia occordoncs wiea tAe Stoadarg
Speciticattons appiicadle X ihe Aoject,

AN tapesed covars o conerefe A M chamlered 4 T o
Wingwaly Footlags vad thoor of Pox Culrart sholr ba Plicad
moNolithicolly,

Expanslon Joint Ma{trfol 3holf conform fo AASHTO M-2)3
dnd peyment !Mr%p)r FACH br neleded bn the price b Coacrete,

Ihe minimvm spltce fengih for common dar Frag Aol be;
8AR S1ZE e g
SPLICE LENCTH ot rea*
BLESISN AYA;
Unit Strasses: Ir * rooco pst
fo = 1200 pyt
no- Lo
Equivelent Fvid Prosswre » 3o Forfeu tt
Marimym Tot Pressvre » g Toas/rq. 1.
AL Constriciion kints shsif be TRoOughly Elroned batoce frysh
concress It poured,
Wingwalt Concrele shokf ba:
Concrate, Closs A fBar Cotvact) for €80
Concrels, Choss A B e D{Wal) fof Pipet,

REFERENCE:'Colorado Department of Highways,
Standard M-601-WH

STORM DR

AINAGE DESIGN
NICAL CRITERIA WINGWALLS

STANDARD DETAIL SD-8




»/
romﬁ?t

FLAH

A, T
Heley for tor plots or

‘ e e, mcr_pxbp,

H B =y .

Ly ‘( @

)
Thraoded Roder ocreomir A aded Rod
Conacch Rod
tuy praim

For 12" 1hev 24" pipe vith
ukis vy otions, Not ek £

PDEVNES rtoornpated,
TY P01 ¢ ay

END SECTION. AND CONN

ROUND GORRUGATED METAL PIPE GULVERTS

iy

Diem

¥
a3
e S
b——»

SECTION X-x

END SEGTION FOR REINF

For 30"ty 38 pine witn
: oreoinng, Mol
fody v10d @0 Aelicolly focmad bkmmk&v/&ﬂwm— g ooch 0 2 min Feop of ovabr puoe 7
&S pipe pedess reCOTIped, A PN, hvels or By, Vo ek, or 2 lpcy

PPE [ T 5 1 E
DAL, 5 | ¥ T
; o o | ol @n Jode |
- . [y Ta. [ [roll ™ N
T o6 | o ¥ IR EL
. o6e y ’ ¢ Lzt Ly | 2
1 | lose ’ w0 ¢ |3t |3 | oes
2 | oei [ s ’r ¥ ER; I a7
ts | loer { 4o 72 el { | 3
30 | | e " t | 5 | e0o § 7o
3¢ | ors [ 1¢ I3 s [ #0 [ 72 I
YN YR B £r LU BT B YR W
11 | sor | 1s ris 2 | za | oro |2se
3¢ | 105 [ 72 J5 2 [Tad {102 | 421
¥ | o3 | 14 31 ooz e s
& § sor | 1 3 i | ar Jiro | vaz
72 Tlros [1d { 39 tr | ar [ ies | res
e | ror e | NI IENT
4 1 05 | s 5 12 | ar |1 | o

Pips Pop Lappts, Tieem g0}

Cvlrert Poy Lengrh " Trem €17
e L AL L

FOr 42 i 24°pind pith grador ook
RS Ood OFF S5 with Peficod tampdb’u..

HECT I oK g 22—

ECTION DETAILS FOR | %4 ier]is

MOTE; MEFA END SECTRNY
TO AL RIS wEDGED NTG
PPEEND BEFDRE

& PIE P LENCTH, ST 801

STEEL END SECTION FOR

CONCRETE PIPE

[Alernots for Concrate End Section)

Y S— | ‘

END viEw Loy

ORGED GONCRETE GIRGULAR PIPE

24" Cadrmndrad Ancihir Bokty, Mty wod Warkers,
M1k Shel ASTM A JOT  Ard hp shilf be coated
itk CosdoTer Eposy peint Haprietf gl

CONCRETE JOINT FASTEN

LFrPE 7]

COHHECT I O

END SECTION

H
AND CONNEG

in Ia, In, in I

L
17233 | osu | 7 > F3l
21 s 18dose rifite ¥

28 r20f06e| 5 | 7
35 s 24 V079 [ 20 [ 77 £ ] 32
42 5 29 | ore f s 14 L

43 5 33 [ oy [ 13 | 27 2| 23
3T + 303 100 | 12 24 1 2

PIPE ARCH THXH- SLHEN3]
sean-miszfuess | 4 g ¥ o rlieed
) In

24 8V oer | 0 {12 F | zs
[

oM
¥
T}

!lk I
x { g0
3¢ | 4r
12 Lr4
i 1r
fe I ro
73 3
£ Loy
I Jros

o0z e

e free

54 r 431,09 [ sa xtee|rn
Ty A7} 09 ey el

Plee_pay leagin, ’ Trim 507
Cvtreet Foy Leegth,  frem 47 ’
T By Leegdh,

NOTE:
End sections for y.

rches 3Aoll be shop

. ips o,
¢liachid 1o o minimwimt ; I8 of pipe with podonired
i,

rivels or Bolis, or By we

For @l sices of pipe with Aravlar o Nelicer mrv';rch‘ou_

TION DETAIL FOR
CORRUGATED METAL PIpE ARCH, CULVERT

}-—-¢-
£ I F
L | 500 Fipwrn | of AASHrT
: M 2OC for ochsat sltys
E
Cop—— END VIEW
=T
—=
(N((@D)
- J-t ]
L D P
SECTION F-F
KOUVALENT | Wi AL [in} CIMENSIORS flashen}
CIACULAR el
Sisdinoned | srani] mise] 2 & c o £
24 Bl e [ 22|20 12 I
o Jefrr V2th | 30 ) Wi v ©
¢ 123 7 (uly © | x| i
42 so | n 20013 | | 22
Y 52| 3 & LRI ~
4 & w0 |24 | 3 | Lo
@ 2t {1 | m LA NI
re e | st | 13| 2 i

END SECTION FOR REINFORCED CONCRETE ARCH PIPE

-
r

!

’ AN work shalt

GENERAL NOTES

24 doxs b OCCordanc e with the Stordord Spacifications

SPplcolie 85 the peogect A
Cotirere £2d Sictions oy bo da Arnitded ity Fopve o droove ot reglt
! Aeaate dquient disios for Concrely End Sechons oy be pdavired
BB Dirfslon  for 9o Dasipa deogth of cobwt & Baredon bouth of
fNSotk‘MﬂmhhM. Afdﬂfw LEQWr il Ja provide the deshpa
Corwrovhia:

Feoqth of B cutvert shod, bt Aenis

SEINE #xporse of By

Otdge phres o ORI pipp ond end sections mIy B vato Ny voon g
T Aowerivy I B8 ok pontect Supslier peioe Ko Cothing Aw gires .
OAEE B33 are Shiwerr o s Fhoodord

| aride eanfiguration nd Jolnd of Corerwle and secion QN pipe B30 marrch,

s Sactions
1

o0 CNP Arch Coleeet 1holl motch the damekns of

e tubret +4evw oo plrag,

| Galronited Tor PIaIE 35 350w wiif bt rrvu'fdmfﬂ.i'«tbsr&rm-
O siert ping ond shodl by somp tMedarsy ar End Seching, 1ot Fioty thol by
O Boed Io Ead Secting ity 35 pokonlied botts, ity ond wathary
Orsigas for Momingm Fad, SHCHons for use pr ofiumingar cvleeris shol by
WANIteS Ir 1hg Dliialon Hor Sppeorl peioe Ao et

o Canreie Ppe

O Forteneed, whect 1hova om )Mm 2Nk bp joze

1,
PHIS 30 100l & minjmvm of 15 Engor feat O 1he outivt and of It plpe cre
mechosicolly focked rogeiter.  End Seciivn Jeapras; when ward, witl be
ntheded in1he 15 LE reqorrement, " .

EQUevkLENT
CIACULLA
CO Dncha 1}

END vIEW

7
30

REFERENCE: Colorad

0 Department of Highways,

STORM

DRAINAGE DESIGN

Standard M-603-CA

AND TE

CHNICAL CRITERIA

'CONCRETE OR METAL
END SECTIONS

STANDARD
DETAIL Sb-9




1Ed

'_"-‘_';..-:\"'—""'—_- =
=
Crossing
(ROADBED X, embankment
Slope &/
paving(iyp)
: —_——
— = (ﬁ/brap culvert
FLOW . L proteclion
-—-—-—....+ ‘9':’:’?*‘# :::':__" E

¥
Riprap slope-
profection
(d/s side only)
/00~ Year
floodplain typ)
2\ g

TYPICAL PLAN VIEW

ROADBED

' .
12" _min Slope paving (typ.)
} Height of 3(min) _, ¥ 12" min or X, 3{min) Riprap culvert
crossing (1) l,' monufaciurers = NN ;
v / ) recomineded depth of cover N ' ! profection
FLoW ” ' '\
Y < N
_— T \C‘ulverf section — _ o ¢ culvert
]
O AT
- Concrete
'& re toe wall(typ)
I
g

TYPICAL SECTION

HEADWALL WITH SLOPE_PAVING

D,
Yk ol arond sacest ot Bothow' of shyve

oa ¥
el

ﬁ‘"ﬂ‘

o
v
oet®

i .
; Y Uhhess otrerwiss sprciti comvpaled meel plog shod
e ?Lm:.:ﬁ"'"”u g M W»ﬁrw:m”’?fmm
el ' SECTION »-D
- , S <
LR =
il oA viaig dig.orriss  (2'min) TYPICAL .
o i T 1K deveerr, ,;:..] . _J e GALVANIZED ANCHOR BOLTS (ForUuthCanwbdMﬁpoOn‘jl
e FT", T x
Koy
. mﬂﬂw ww
SIRGLE 18°min 4 f
18" min Dizmarer 18"min DoUBLE Phess A 8 W"‘ s siope wye} O e r]
I > Spaa ’ O3 DKL o apces by 1 Heodvor A Corrm Ky RASNTD M 0T ond
Tew, e N '_r bevgeA Xek o1 Pw por v oot of e,
Pise DIt e fie L0 B porc k. =
AN C NG
’ L1

GENERAL NOTES

" Al work :nma.mhmm..mmsmvm LArTCedle v
» profect,

TYPE 'S HEADWALL AND SLOPE PAVING

Gy 3hol by Chraz Aar 8
HOOProX £0oX e porokot se PSSR0y CONITing - st M ise MaecTIEL .
Lcpotsd conert an concrete shall be edomircad 347

FOR ROUND PIPE OR ARCH PIPE

REFERENCE: Golorado Department of Highways
Standard M-601-KA (with modifications)

STORM DRAINAGE DESIGN
AND TECHNICAL CRITERIA

LOW WATER
CROSSING

STANDARD DETAIL SD~-10




