METAL ROUND PIPE CULVERT

FILL HEIGHT AND METAL THICKNESS TABLE

HELICAL LOCKSEAM AND WELDED SEAM PIPE CULVERT

M:/Mproj/Lennies/ 203027 /100% / sheets/shti00Ldgn

PIPE  |MINTMUM, STEEL e WINTMUM ALUMINUM
SIZE |CovER | 2PwJb" CORRUGATIONS | 3'x 1" CORRUGATIONS | 5°x I" CORRUGATIQNS COVER |2 2/3"x J5" CORRUGATIONS |  3'x 1" CORRUGATIONS
METAL THICKNESS IN INCH/GAGE / METAL THICKNESS IN INCH/GAGE
CIMETER | s | BOGH7T6 | 0075714 | 0092 | 073870 | GUEB78. | BOA7 6 | 007374 Q0T9/H | G717 | GI3B716 | THE678 | | pucnies UGT57H | 0ugs7i3 [ BiT571
INCHES MAXIMUM FILL HEIGHT ABOVE TOP GF PIPE [N FEET P MAXIMUM F{il HEIGHT ABCOVE TOP OF FIPE IN FEET
12 12 100 100 N ~ 2 196
15 12 oG 100 ™~ e 2 156
J; 12 100 108 100 S P 2 165
24 12 100 100 00 ~ L~ 17 —+H—1—b— 79 83
30 2 85 1 I/ - 12 —F~ 63 8z —H——55 o8
36 12 7! 88 100 100 8PN 100 100 e 12 —54~ 53 68 | . A8 74 184 156
92 12 60 76 0o 00 100 69 100 ~ 12 45 58 58 &3 99 156~
48 2 53 66 93 00 100 &1 6N 100 L~ 5 68 95 2 39 51 A Gl 34 b2
54 18 59 82 00 100 54 67 e 160 48 [77] 84 100 100 8 it 41 —=F—r—44- ki 495
[37] 18 74 95 100 48 [ 5~ 100 100 43 54 76 98 100 8 33 —44- 27 41
66 18 87 160 44 /?/ /8 100 J9 49 69 89 100 18 —45- 25 37
72 8 79 a7 40 7] F7i 9~ 100 36 45 63 4l 100 18 5 23 34
78 18 85 Z:;]/ 47 &b 85 \l% 33 41 58 75 92 24 - 2l 32
84 18 75 14 43 [ 78 3t 38 54 70 a5 24 20 29
a0 18 32 90 57 73 90 129 36 50 &5 80 29 18 27
96 Ji] ~ 38 53 63 84 ~ 47 6! 75 24 17 26
102 18 ~ 35 50 65 79 ~32 44 57 70 24 24
108 18 e 47 6! 75 ~l 42 54 66 24 23
4 18 -~ 45 58 7! ~0 51 63 24
120 18 ~ 42 55 67 3 49 &0 24
126 15 -~ 52 &4 57
132 16 o 50 6l PJ 50
138 ] ~ 48 58 42
144 18 -~ 56 5
METAL PIPE ARCH CULVERT
FILL HEIGHT AND METAL THICKNESS TABLF
HELICAL LOCKSEAM AND WELDED SEAM PIPE ARCH CULVERT
fégﬁ CORNER |MINTMUM N\ — — STEEL - WINIMUM ; ALUMINUM
SIZE RADIUS | COVER x 16" CORRUGATIONS ] J'x I" CORRUGAT IONS I 5% 1 CORRUGAUCWS COVER 2 2/3'x %" CORRUGATIONS ] 3"x I" CORRUGAT IONS
<PAN X RISE _ METAL THICKNESS IN INCH/GAGE METAL THICKNESS IN INCH/GAGE
006416 | 0079/M ] 2X09/12 | OI38/10 | O168/8 1 0079/14 0J09712 | 038710 | 05678 | 0079714 | BIo712 |AU38710 | 0J6878
INCHES | INCHES | INCHES MAXTWON FILL HEIGHT ABOVE T0P OF PIFE :r::r:.ssr " 1| s MAXINGN FILL PEIGHT ABOVE TOP OF PIPE IN FEET
7 x13] 36 12 13 N e 12 13
20 x15 | 4% 2 12 pd 12 » |/
24 x18 | 4% i2 13 N pd 2 133K
28 x 20 | 5% 2 13 N\ - yd 2 AR
35 x24 | 6% 12 2 N /] 2 12
92 x 29 | 8% 12 12 N e 15
49 x 33 9% 12 12 N pd 15
57x38 1 I 2 2 N ) 15 5
64 x43 ¢} 12 12 12 . 18 6
7T x 47 | 13% 12 12 N 18
77 x52 ] 15 12 2 s -
83 x 57 | 6% 2 12 A N .
— / \ —
- / \ -
60 x 46 | 18% 12 ) 2! N 2 15 !
66 x 51 1 209 | 1?2 / 2 N ] 18 2N L~
73 x55 | 22% | 12 / 20 N 20 18 S| 7
8l x 59 | 20% i2 ) 17 -- N7 - 21 )( 17
8 x 63| 22 12 pd 17 ] - 2 R
95 x 67 | 24 2 / 7 - 7 - 24 P 7 N
102 x 71 | 26% 18 e 7 7 1 N 24 T
m2x7s5] 213 18 / 16 16 N, 27
W x79] 29% 18 / 16 61N 27
128 x 831 Y% 24 ) 6 ]
137 x 87 33 24 e 6 16
M2 x| %4 4 |7 16 6

SHEET TOTAL

REG no. | sHeers

STATE PROJECT

HI-A-AD-6(2)
Saddle Road

Lig

NOTES:

A

When directed, camber pipe culverts upward from a chord
through the infet and outlet inverts an ordinate amount
equal fo 1% of the pipe length. Develop camber on a parabolic
curve, If the midpoint elevation on the parabolic curve as
designed exceeds the elevation of the inlet invert, reduce the
amount of camber or increase the pipe culvert gradient.

Fill heights exceeding 100 feet require special analysis by
the Government,

The fill heights in the table are for helical lockseam and
welded seam pipe only. Fill heights for culvert pipe with
annular corrugations are more resirictive than those of
helical lockseam and welded seam pipe. Obtain approval
before furnishing annular corrugated pipe.

Measure minimum cover from the top of the pipe culvert

fo the future finish grade. Measure maximum fill height
from the fop of the pipe to the top of the future finish grade
Culvert types/sizes shown on sheefs are acceptable for use.
Steel pipe will not be allowed for this project.

The pH of the soil, backfill and effluent shall be within range

of 5.5 and 9.0 inclusive, and resistivity shall be not less than
500 ohm-centimeters.

NOTE: STEEL PIPE REFERENCES DELFETED

.S DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
CENTRAL FEDERAL LANDS HIGHWAY DIVISION

SPECIAL DETAIL C602-
METAL PIPE CULVERT

Scale: N.T.5. Date: Qctober 15, 2004

SHEET No. [ oOF !/
L1
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COUPLING BANDS FOR METAL PIPE CULVERT l
MINIMUM BAND WIDTH
CORRUGATION  PIPE PIPE-ARCH | annuiAr ¥ | weticaty Y| sewr- 9
SIZEZ OIAMETER SPAN X RISE CORRUGATED | CORRUGATED | CORRUGATED
BANDS BANDS BANDS
INCHES | _INCHES INCHES INCHES INCHES INCHES
16 by ¥ |underdrain & - 7 7 10%
2ty b | 1210 36 | 17113 fo 42x29 7 12 10%
42 fo 72 | 49x33 fo 83x57 10% 12 10%
78 to 84 - 10%% 12 10%
3yl 36 to 72 | 42x29 to BIx59 12 14 10%
78 to 144 | 87x63 to 142x9] 12 4 107
Syl 48 to 72 | 57x38 to 81x59 20 22 10}z
78 to 144 | 87x63 to 142x9) 20 22 10%

!/ Fabricate annular, helical and semi-corrugated fype coupling bands from the
same mefal as the connecling pipe. Provide coupling bands not more than 3
nominal sheet thicknesses thinner than the thickness of the pipe fo be
connected, and no thinner than 0.052 inch (18 gage) for steel or 0.048 inch
{18 gagel for aluminum. Fasten coupiing bands with the following sizes of bolt:

W% diameter - 18" (21"xI5" pipe arch) or less
%" diameter - 21" (24"x18" pipe arch) or more

2 For helically corrugated pipe with rerolled ends, the nominal corrugation size
refers tfo the dimension of the end corrugation in the pipe.

¥ yse annular corrugated bands with pipes having annuiar corrugalions or with
helical pipe having rerolled ends to form annular corrugations. A 10% inch band
is acceptable on pipe ends rerolfed with 2 2/3 by ' inch corrugations. A 12
inch band is acceptable on pipe ends rerolled with 3 by 1 inch pipe corrugations.

4 Use helical corrugated bands with pipes having helically corrugated ends.

Y The minimum band widths shown for 3 by ! and 5 by ! inch corrugated
sizes apply to 2 2/3 by Jb corrugations on rerolled pipe ends.

& Smooth sleeve-type couplers and flat bands may be used for pipe diameters
of 12 inches or less. Use a malching metal having a nominal thickness of
not less than 0.040 inch (20 gage) for steel, or 0.036 inch (20 gage) for
aluminum, or a plastic with an equivalent strength fo metal.

Rivel, Spotweld, or Fillel

Fipe
Boits

SIDE VIEW

weld af crest of corrugation

al heel and toe of angle.

Nofe:

Second angle connectfion optional to
42" diameter, required above 42" diameter.

END VIEW

ANNULAR BAND

Continuous corrugation around band meshes
with second annular corrugation in pipe end,

Bott, Bar and

i

iy

~d =]

I

SEMI-CORRUGAT ED BAND

Strap Connector

Fipe
Bolts

SIDE VIEW

Rivet, Spotweld, or Fillet
weld at crest of corrugation
at heel and loe of angle.

END VIEW

Nofe:
Second angle connection optional to

HELICAL BAND

Il

i \

SLEEVE JOINT

Smoother slegve with center sfop.
Stab type joint.

SMOOTH SLEEVE BAND

CROSS SECTION THRU PIPE JOINTS
FLAT BAND

SHEET

REG NO.

STATE PROJECT

TOTAL
SHEETS

HI-A-AD-6(2)
Saddle Road

¥4

L3

NOTE:

. Warertight pipe joints are not required unless
specified in the Special Contract Requirements.

2. Other fypes of coupling bands or fastening
devices that comply with the joint
performance criferia of AASHTO Standard
specifications for Highway Bridges, Division
** Sectlon 26 may be used.

42" diamefter, required above 42" diamefer.

Intergral Flange

STANDARD BAND CONNECTIONS

U.S DEPARTMENT OF TRANSFORTATION
FEDERAL HIGHWAY ADMINISTRATION
CENTRAL FEDERAL LANDS HIGHWAY DIVISION

SPECIAL DETAIL C602-2

METAL PIPE CULVERT
COUPLING BAND

Scale; N.T.5,

Date: October 15, 2004

SHEET No. [ o©oF /

L2




POLYETHYLENE (PE) PLASTIC ROUND PIPE CULVERT

FILL HEIGHT TABLE AND MINIMUM CELL CLASSIFICATION NUMBER PER ASTM D 3350

SMOOTH WALL, CORRUGATED AND RIBBED PIPE CULVERT

M:/Mproj/Lennies 203027 /100% / sheets/ shil003.dan

PIPE  luiniuu SMOOTH WALL (SOLID WALL) CORRUGATED RIBBED
SIZE | COVER CELL CLASSIFICATION NUMBER 335434C PIPE  MINIMUM| CELL CLASS. | CELL CLASS. || PIPE  WINIMUM| crpporiass | ceul cLass.
COVER | NO. 315412¢ | NO. 324420C COVER
MINIMUM WALL THICKNESS IN INCHES ;SI ZE T I JSI ZE NO. 339433C | NO. 335434C
DIAMETER DIAMETER - - DIAMETER
o —— T [Fu?s;ﬂwﬁe: FE!'ETMSZ LU\ " ucues | MCHES | HEIGHT IN FT. | HEIGHT IN FY. || nones | IWCHES | MAX. FILL HEIGHT IN FEET
2 2 bF 2 2 -+ iy 18 12 18 24
18 12 57 o 12 -+ it 24 12 22 28
24 12 38 18 12 12 10 k7] 12 22 28
30 12 38 24 12 12 7] 36 12 25 K]
36 12 38 30 12 12 ] 92 I7d 21 27
912 12 27 36 2 i 10 418 2 2 26
48 12 2r
YVINYL CHLORIDE (PVYC) PLASTIC ROUND PIPE CULVE
FILL Hw TABLE AND MINIMUM CELL CLASSIFICATION NUMBER PER A D 1784
S SMOOTH WALL AND RIBBED PIPE CULVERT -~
SHOOTH WALL (SBLD WALL) __RIBBED
CELL CLASS~ CELL CLASS.
PIPE | MiniuuM | “no. 124540 \/vs..;gmc PIPE m»« CELL CLASS. | CELL CLASS.
SIZE | COVER I WAL THICKNESS I INCPES, /SI«Z‘( COVER | NO. 12454C |  NO. 12364C
DIAMETER o358 | 0d% | 05a 1 04 | ETER
meres | MYES [Tyax FiuL HEIGHT JWFEET \D;:c%ss\\ INCHES 1" WAX. FILL HEIGHT IN FEET
2 i2 85 763 ] 2 ~ 37 2
5 12 A7 | [ 66 5 12 32 27
18 12 ~._33 23
- 24 12 29 21
30 12 28 20
36 2 27 9
42 12 26 N
48 12 24 17
- e
PLASTIC PIPE END SECTION
PIPE DIMENSIONS
SIZE
) plameTER | A 8 c E
12 733 15 33 2
15 45 P <o &
18 54 29 55 &
T 24 64 37 65 6
“Jl Jr 30 88 36 64 6
) 36 a8 43 67 3

FRONT

SHEET

REG ETATE PROJECT

NOD. SHEETS

HI-A-AD-6(2)
Saddle Road

NOTES:

I. When directed, camber pipe culverts upward from a chord
through the inlet and outlet inverts an ordinate amount
equal To 1% of the pipe length. Develop camber on a parabolic
curve, If the midpoint efevation on the parabolic curve as
designed exceeds the elevation of the inlet invert, reduce the
amount of camber or increase the pipe culvert gradient.

2. Measure minimum cover from the top of the pipe culvert to
the fufure finish grade. Measure maximum fill height from
the top of the pipe fo the fulure finish grade.

3. Minimum HDPE pipe culvert size is 18 inches and fhe maximum
/s 48 inches.

W.S DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
CENTRAL FEDERAL LANDS HIGHWAY DIVISION

SPECIAL DETAIL C602-5
PLASTIC PIPE CULVERT

Scale: MT.S.

Date: October 15, 2004

SHEET No. I oFr !

L3
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END SECTIONS FOR PIPE ARCH CULVERT HI-A-AD-6(2)
i NOTES: 7 | M Seddie Rosd | 11 | 1P
PIPE SIZE MINIMUM METAL DIMENSIONS SLOPE
THICKNESS . 1. Variations In design and dimensions are permitted
SPAN X RISE N STEEL AUM. | A T8 T HF [ 1w Reinforced - End Section to allow for manufacturer's standards.
INCHES \INCH G%J: THCH | GAGE | TNCHES| INCHE S| INCHE S| INCHE S| INCHES| INCHES) APDIOX, Edge F |
7 x13 V64 | 16l {0601 16 | 5 91 6128 20| 52 2% Slope ) ) X ]
x5 P64t 14 o601 & ] 6 1 34 | 24 | 58 2 | ~—1 2. Fabricate the diameter of the end section of Design B fo
24 % 18 Q69 b losot Js 7 12 6 | 40 | 28 | 63 27 L [ f mafch the inside diameter of the concrefe pipe culverf.
28 x 20 064 6 _|.060 15 7 16 6 416 32 70 2 , i
ﬁg ; S; gg Il‘g gg z ’9, ;g f, ?g ig ;%Z ;; i } 3. De;sigr; C may ge u;s.ed in lieu of Design A for all metal pipe
29 x33 | J8 [Jrz {Jos | 12 | 12 | 2| 9 | 8 153w | 1% -+ ’ Sver 5iz6s. | o ”’g,.gg”ds may be any acceptable type for
57x38 | JO\ [ 12005 |12 s | 26 | 12 | 88 | 62 | 132 | 1% Pipe Culvert Toe Plate pipe PECITiEd.
53 x 4l Jos\] 12 {051 12 | 7 |26 | 12| 88 | 63 | 130 | 1% ~Pay Limit extension
64 x 43 Jo3 Yl 12 o5 | 12 7 1 30 12 1100 | 69 | 144 17 4. fabricate multiple piece bodies with lap seams tightly joined by
60 x 46 JOIPY 12 Vo5 12 | 7 | 36 | 12 {100 | 70 |12 | 1% PLAN SECTION A-A %" rivets or bolts. Fabricate end section center panels for 60"
T x 47 JO3J N\ 12 } Jo5 | 12 I7_| 36 | 12} ne | 77 | 156 | 1] and larger diameter pipe and 71" x 47" and larger pipe arch
66 x 51 09 N12 o511z [ g7 | 3% | J2 | nz | 77 | 1% | 1% (ROUND OR PIPE ARCH) from 0J38" (10 gage) steel or 0135" (I0 gage) aluminum.
77 x 52 J09 T\N12 o5 | 712 | 17 [ 36 12 1124 | 77 | 167 | 1%
73 x 55 Jop | \12 | .05 2 7 36 12 | 124 77 | 168 A .
83 x 57 199 vz Taos | 72 7 | 44 12 1130 | 71t 16 5 On end section center panels for 77" x 52°, 73" x 55" and
8 x 59 ps | Y Tuos | 2 [ 7 |# | 12 |3 77 | w79 |1 Reinforced larger pipe arch, provide 26" x 26" x 4" angle reinforcement
87 x 63 Jog a5l 12 17 44 2 11361 77 | 186 17 Edge & bolted or rivefed under the center panel seam,
95 x 67 Ilros 1A Vo5 | 12 1 17 | #4 | 12 | 10 | 6 |20 1 4 )
103 x 71 J09 VIATJ05 | 12 | 17 | 44 | 12 | i7z | &7 | 222 | 1, W . . "
125 7% 1109 2T I0s T 12 77 7 iz 1172 T 87 [ 261 77, V) 6. "Supplefgqnf f?e re;nforcgd;fges;f eng .sechgns for 60" and
E=/I°I i _Toe Plafe IGINVI :[H ‘;;gegm;)anﬁfgrzefae Za'Px %" .)s(ﬁffén? ar)r(gi's a?‘?gc;raegg‘:vl}fh
END SECTIONS FOR ROUND PIPE CULVERT e —e &+ 17 bolts or rivets. !
| 12" & ¥in] 1 corner Prate
PIPE MINIMUM METAL DIMENSIONS Tz oo |
SIZE THICKNESS SLOPE " max. hole . , :
I 7 - ) 7. F
gy N TR S [t i 1 e sl T s 1 T oy
06 T el (060 6 T oot I B i 2% 8 ge Use toe plate extension where shown on the plans.
5 Okd | 1 (0601 16 6 8 6 | 28 | 26 | 57 2% ELEVATION ;
18 090 | b 060 16 7 |0 6 | 34 | 3 | 58 2% | ﬂh 8. Warp embankment slopes to malch the siope of the flared
206X | J6 (060 16 | 8 | 17 | 6 | 40 | 36 | 66 | 24 (ROUND) pa end sections.
24 .064\\ Iﬂs o0 | 16 | 9 | 13 | 6 | 46 | 41 | 72 :/A }
30 075\ J14 |.075| 1 TG 8 | 55 1 51 | 88 2 N B Toe Plate < . ) . )
38 009V 11 (o075 M 131 18 9 70 | 60 | 105 ? . D)/H * . |§\/l :[H 9. Steel pipe will not be aliowed for this project.
%2 403 W 12 1Jos | 12 | 45 |25 | 10 | 82 | 69 | 122 | 2% | | 12" & min] T TR
48 J09 f\ iz {405 | 12 | ;7 | 29 | 17 | 88 | 78 | 131 | 2 12" max hole | Corner Plate
59 Ny A AR N AN 17 | 33 2 1100 | 84 | 143 2 I~ spacing For 1 \
60 Josfi \1z_ 105 | 12 17 13 | 12 | nz | 6 157 | 1% %ﬁ b%” s Toe plate extension
66 .fog \g Jos | 12 | ;7 | 39! 12 ng | 87 | 162 ’?f 8 min. width A+W
72 J0 J05 12 7 44 2 120 | &7 169 !
78 Jgs nzz\ J051 12 | 7 | 48 | 12 | 130 [ &7 | 178 | _i% ELEVATION
84 B9 1A {5 ] 12 7 1 52 | 12 | 136 | 87 | 184 [
80 J03 2\ o5 2 7 58 12 42 | &7 88 I (PIPE ARCH)
affer :&“J{,ﬂ;\an.s."onj ? E
I ‘r“"_r
Concrefe pipe culver! ' || X 71 spooth Galvanized Steel Pipe coupling band shop polted to
less than 30" diam=-7" T f W 4| ~or Aluminum Fipe T flared end section with %" bolts at
; 30" diam. and over-13"y 14 . 1/ SR 6" oc. maximum or equivalent riveted
Ic:é%eiggip Fipe culvert Fibe culvert 3 R " Expander Lug 3L or welded connecﬁoﬁ.q e
End T hreaded End Seclion Bolted or £nd Section
Strap . rod Welded
End bolt section
section Rod Pivot Bolt ] o )
—— holder For all sizes of round pipe and pipe arch.
For 2. 1hru 241 raund pige and  For 3 hru 60" round pipe and DESIGN 8 DESIGN C AL T,
X ru 6o™x JI" pipe arc CONNECTION 10O CONCRETE PIPF CONNECTION TO METAL PIPE SPECIAL DETAIL C602-4
DESIGN A INLET END OR QUTLET END OF CONCRETE PIPE

CONNECTION TO ANNULAR CORRUGATED METAL PIPE

[al

Span or Diameter

SHEET
NO,

TOTAL

REG SHEETS

STATE PROJECT

METAL END SECTIONS

Scale: N.T.S. Date: October 15, 2004

SHEET No, [

OF |/
L4
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—i -~

Diamste

S

=

L
c | B
3
"c:_"u
\_LT'F’
i
SECTION A-A

-

-

4

i

ELEVATION
L
L c E 8
= —2
i
Dramerjr_
T_*_f
SECTION B-B

T+

NOTES:

1A

SHEET

REG STATE NO.

PROJECT

TOTAL
SHEETS

HI-A-AD-6(2)
Saddle Road

L

Variations in design and dimensions are permitted
fo allow for manufacturer's standards.

Fabricate the outlef end section with a groove end
and the infet end section with a fongue end.

Warp embankment slopes to match the slope of
the flared end section.

END SECTIONS FOR ROUND PIPE CULVERT

PIPE

SIZE DIMENSIONS

DIAMETER i A B c L W F RI R2 R3

INCHES INCHES | INCHES | INCHES | INCHES | INCHES | INCHES | INCHES | INCHES | INCHES | INCHES
2 2 4 24 98% 72% 24 13 104 g 4
15 2% 6 27 46 73 30 5 1256 " 6
18 2l 9 27 9% 73 36 9 5% 2 7%
21 2% 9 36 37 73 42 - 22 5% 13 5
24 3 9% 43% 30 73% 48 25 16" M i}
27 k)4 0% -48 25% 73% 54 28 -~ 144 9
0 3k 2 54 193 73% 80 3 8% 5 8
33 3% 13% 584 k747 96 66 34 23% 17 ]
36 4 15 63 33 9% 72 37 23%s 20 n
42 4% 2 63 33 96 78 43 - 22 i
48 § 24 72 24 9% 84 49 - 22 12

U.S DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY APMINISTRATION

CENTRAL FEDERAL LANDS HIGHWAY DIVISION

SPECIAL DETAIL C602-8

CONCRETE END SECTION

FOR_ROUND _PIPE

Scale: M.T.S.

Date: Cciober 15,

2004

SHEET No. [ oOF [

L5
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Finished Subgrade - Finished Subgrade -

2H or 12’max.

Roadway Embankment
2H or 12’manx.

Roadway Embankment
2H or 12’max. 2H or 1Z'max,

Bedding —" Roadway Embankment

7
Ground

~ 16" per foot of cover,
12°min, 24"max.

and replace with selected fine compressible

material. Lightly compact in layers not over

6 inches in uncompacted depth.

ON UNYIELDING MATERIAL

6”min. &"min,

Natural Ground

ABOVE NATURAL GROUND

Remove unylelding material

Finished Subgrade N

ZH or 12'max.

Finished Subgrade

Roadway Embankment
< 2H or 12'max.

Roadway Embankment
2H or 12'max.

excavaltion

Remove /

unsiable malerial to firm bearing soil
and replace with approved granular
foundation fill material properly compacted.

ON UNSTABLE MATERIAL

installafions

Natural Ground

ON _NATURAL GROUND

Finished Subgrade ~

2H or 12’max,

Roadway Embankment
Original Natural Ground Surface

R W TR TR W R T A
Roadway E xcavation

F i?fshed Subgrade or embankment height
before trench excavation —

™ W

SR

ABOVE AND BELOW
NATURAL GROUND

Bedding Material
BELOW NATURAL GROUND OR

Embankment material placed in layers

TRENCH EXCAVATION IN EMBANKMENT

not exceeding 6" compacied depth.

Approved granular material or fine compactable soil
placed in layers nol exceeding 6" compacted depth.

CLASS B BEDDING

shaped
foundation

1" for 15" corrugations
2" for " corrugations

NOTES:

REG STATE

PROJECT

SHEET TOTAL
RO. SHEETS

HI-A-AD-6(2)

Saddle Road

L6 L9

. When directed, camber pipe culverts upward from a chord through the infef
and outlet inverts an ordinate amount equal to 1% of the pipe fength.
Develop camber on a parabolic curve. If the midpoint elevafion on the
parabolic curve as designed exceeds the elevation of the inlet invert,
reduce the amount of camber or increase the pipe culvert gradient.

2. H equals the diameter of all round pipe culveris or the rise dimension of
all pipe arch culverls,

3. Bed pipe cuiverts 48 inches and larger in diamefer and pipe arch culverts
38 inches and greater in rise in Class B Bedding. Bed smaller pipe
culverts in Class B or C Bedding.

CLASS C BEDDING

L. H or Imax. for embankment

Embankment

slope

I——A
End

s Fipe cufvert

s

freafmem‘?/

Piping FPlug 1

s

EI_

Construct piping plug of impermeable backfill
material at the pipe culvert infet where
granular maferial is used for backfill.,

PIPING PLUG

Metal end
section

. Minimum Spacing ,

(See Table)
I:_ an

l Minimum

Metal end

£=L|;sz1am____;|_\“}ﬁ

MINIMUM SPACING

DIAMETER or SPACING
SPAN INCHES INCHES
UP to 48 24
Y% Diameter or
48 and UP Span or

36 whichever is less

MULTIPLE PIPE INSTALLATION

SECTION A-A

LLE DEPARTMENT OF TRAMSPORTAHON
FEDERAL HIGHWAY ADMINISTRATION
CENTRAL FEDERAL LANDS HIGHWAY BIVISION

SPECIAL DETAIL C602-3
METAL AND PLASTIC

PIPE CUILVERT BEDDING

Scale: N.T.5.

Date: October 15, 2004

SHEET No., ]

oF |

L6
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SHEET TOTAL

REG STATE PROJECT NO. SHEETS

— _ e ———

- HI-A-AD-6(2)
CONCRETE ROUND PIPE CULVERT g HI Saddie Road Ly Le
FliL HEIGHT AND PIFPE CLASS TABLE NOT F:
PIPE EMBANKMENT TRENCH
Dfi; é‘ri_ " ”égﬂ‘é‘é” cLass uf| cuass mifciass w[cuass v]cuass ifcuass mciass w [cLass v L b_‘/f;e;? digecr?‘?,rcgmbe)f pipe ccé{ve?fs upwai;d froT ra }:gorg ;ff:mugh the
iniet and oullet inverfs an ordinate amount equal to 1% of the pipe
INCHES | INCHES MAXIMUM FILL HEIGHT ABOVE TOP OF PIPE IN FEET _ length. Develop camber on a parabolic curve. If the midpoint elevation
) Y L i s 7 o m— o < e on the paraboiic curve as designed exceeds the elevation of the inlet
24 >4 i i 5 K 5 27 0 invert, reduce the amount of camber or increase the pipe culvert gradient.
§0 24 N9/ i3 6 35 \N13/ 17 20 46
jg ,2,3 N2/ 13 gg i‘; A ’é/ :‘; %‘f gg 2, Measure minimum cover from the top of the pipe culvert to the subgrade
50 o4 17 3§ 74 il 30 50 for flexible pavements, and fo the fop of the pavement for rigid pavements.
72 o 7 3 47 B\, 20 35 49 Measure maximum fill height from the fop of the pipe to the top of the
84 29 I3\ 13 3 FAAN 23 37 pavement for both flexible and rigid pavements,
NS LN
%0 2 3. Pipe compaction limits shown are for pipe installation in an embankment.
For pipe installation in a trench, the compaction limits shall be the walls
of the trench.
. Finished Subgr:ade or embankment height before 4. Where unyielding or unstable material is encountered, install the pipe
Finished Subgrade\ french excavation culvert according fo the limits of pipe compaction shown on standard

' - C602-3.
Roadway Embankment

5. When grades exceed 10%, install supplemental concrete pipe ties on pipe

Limits of Pipe Compaction culvert or install bell and spigot pipe.

2H H 2H

6. Maximum fill heights for pipe culvert installations may be increased
LEGEND: - on approval of site-specific structural pipe designs meeling the criteria
. of AASHTO Standard Specifications for Highway Bridges.

"""""" T Bedding Material

axclii ey =1 Approved granular maferial or fine compactable solf

~—=| placed in layers not exceeding 6" compacled depth. ggg:nkmenf
; Class B Bedding Embankment material placed in layers not A
Clasigeﬁi‘fdmg Material // exceeding 6"compacted depth. r

Impermeable backfill material End - Pipe culvert

treatment x\ \ x
EMBANKMENT INSTALLATION TRENCH INSTALLATION 7\ 8

Piping Piug—" :I_

L2 | SECTION A-A

. MINIMUM SPACING |+

' (See Table) , N Construct a piping plug of impermeable backfill
- / Do not install fastener over pipe joint. A material at the pipe inlet where granular
/-5 max. Tapered Holes permitted material is used for backfill.

10" min. when precast.

14" dia. Hole for | 1-3" min.

1" dia. Joint ﬁe\ m@

PIPING PLUG

MINIMUM SPACING R "1 = e NS "“_L_{
22— 7 | ;i{i max. [ SPECIAL DESIGN C602-7
O R — ' min PLACEMENT OF HOLES CONCRETE PIPE
MULTIPLE ROUND PIPE INSTALLATION SUPPLEMENTAL CONCRETE PIPE TIE CULVERT INSTALLATION |
Scale: N.T.S. Dafe: October 15, 2009
SHEET No. ! ofF |}

L7
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Normal
ditch
bottom

Taper al 104 in rolling
or flat terrain. Taper at
5: in mountainous ferrain

nﬁ_lk .Lf

= _3.-1 ma;fmum
yd i SIIOP?

Subgrade Shoulder—"

Slope at pipe
as staked

Original ground

Normal—+
cut slope

N FPavement Surface

3" dip_at center \\\\

Normal Difch Line
Subgrade Shoulder

Maximum 20D or
subgrade efevation,
whichever is less

93]
e
3

20
4 min.

End of Fipe Bevel
or End Section

SECTION A-A

SHEET

REG STATE PROJECT NO.

TOTAL
SHEETS

HI-A-AD-6(2)
Saddle Road

g

NOTE:
. D equals the diameter of all round pipe or

the rise dimension of all pipe arch culveris.

U.S DEPARTMENYT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
CENTiAL FEDERAL LANDS HIGHWAY DHVISION

SPECIAL DESIGN C602-6
PIPE CULVERT INLET

TREATMENT IN CUT SLOPES

Scale: NT.S. Dafe: Ocfober 15, 2004

SHEET No. | ©oF |
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