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—
METAL ROUND PIPE CULVERT
FIll HEIGHT AND METAL THICKNESS TABLE
HELICAL LOCKSEAM AND WELDED SEAM PIPE CULVERT
PIPE  WINIMUM STEEL < Nwinmnl ALUMINUM
SIZE | COVER ZM" CORRUGATIONS j ¥x 1" CORRUGATIONS | 5 1 CORRUGAT@‘S’ COVER i2 2/3"x Yo" CORRUGATIONS | 3x 1" CORRUGATIONS
METAL THICKNESS IN INCH/GAGE METAL THICKNESS IN INCH/GAGE
DIAMETER INCHES 0064716 | 0079714 | 0097 | 438710 | 6.J68/8 | 0.064716 | 0.079/14 | 0.109712 | 0J3B/11 | 0J68/8 | 0064718 | 0.079/14 | 00712 | 0138710 | 0168/ wcres | 0060/%6 1 8875714 | 8I05/17 | 6435/10 | 8060716 | 007571 | 0165/12 | 0135/40
INCHES MAXTHUN FILL HEIGHT ABOVE TOP OF PIPE IN FEET -~ MAXTMUM FII HEIGHT ABOVE TOP OF PIPE IN FEET
iZ 7 100 100 ~ i 08— 50
i5 12 100|100 ~I L~ 13 H65——100
i8 12 100 | 106|160 ~ ~ 72 e
24 2 oo | 100 | 100 ~ L~ 24 [—+—+9%—| 79 93
30 i7 85 | 100 | 100 prd 24 —F 63 82 ' A1 —89——66
36 12 71 &4 | 100 | ioo B~ 100 100 j 2 —&4 | 53 68 bG——F4——G——H60
42 1z 60 | 76 | 100 | 100 | w00 | 63 | B : 00 | .~ 24 45 | 58 | -bg—+—63 &3 166
48 2 53 | 66 | 93 | Joo | w00 | & 76~_100_ 1~ 54 | 68 | 95 24 39 5 | 4455 | 34 52
54 i8 59 | g2 | 00 | iog | 54 67 W00 | 100 | 48 | 60 | 84 1 i00 | 1o 24 =4 | 4 | 5+ | 3 46
2] 18 74 |95 | oo | 48 & | J00 | Jo0_| 43 | 54 | 76 98 | 1o 24 33 1 27 4
[ I8 87 | Joo | 44 /55}/ 78 100 | 39 | 49 | 69 89 | 1o 24 ~5- |~ 25 37
72 18 79 197 | 40 0 71 | 97<{ 100 | 36 | 45 | 63 8l | 100 24 =7~ |23 34
78 18 86 | 3 47 7866 | 85 33 4] | 58 75 | 92 24 =54 |2 32
84 i3 75 L34 43 6 | 78 | 96~ 3t 38 | 54 70 | 85 24 20 29
a0 18 P 7] 90 | 57 | 73 | 97 | ~R9 | 36 | 50 65 | &0 24 i8 27
96 i8 - 38 | 53 | 69 | B4 347 6l | 75 29 17 26
162 ig e 351750 | 65 79 ~32 |44 57 70 24 24
108 i8 - 47 6 [ 75 ~l_47 54 | 66 24 23
i 18 - 45 58 77 ~g 5 63 4
120 18 e 42 | 55 &7 g~ 49 60 29
126 ] e 52 | 64 57 |
37 i8 rd 50 &l 49~ 50
138 i8 e 48 | 55 47 [~&0
144 8 1 56 50~
METAL PIPE ARCH CULVERT
FILL HEIGHT AND METAL THICKNESS TABLE
HELICAL [OCKSEAM AND WELDED SEAM PIPE ARCH CULVERT
fégg CORNER [HINIMUM \ T — STEEL — / A TN TMUM - AL(’T’”{?,UM
SrE | RADIUS | COVER )\{é CORRUGAT IONS } 3"x 1" CORRUGATIONS ] 5xfammmmyﬁs COVER [P 2/3'x 16" CORRUGATIONS{  3"x I" CORRUGATIONS
PN X RISE METAL THICKNESS IN INCH/GAGE METAL THICKNESS IN INCH/GAGE
mowes | e | ovens |00/ GOSN o/ | 0Lsa/0 e [arel Gea) i [ Qg |RaRt T QIOs/ie \ob/0 | QUG || s | OG0/ L Mo/t | Begi Lt | GO Lo | LAy
7 x13| 3% 2 13 N 24 i3
2l xl5 | 4k 2 12 ~N V 29 -l
24 x18 1 4% 12 13 7 24 13X
28 x 20 | 50 12 13 N pd 24 13
35 x29| 67 12 12 N /' 24 12
25290 8l | 7R AN yd 29
19 x 33 | 9% 2 i2 N P 24
57 x38| 1 12 12 N pd 24 5
64x43 | 12% | 72 2 AN 24 3
71 x 47 | 13% 12 2 N 24
77 x 52 | 150 2 2 A --
83 x 57 | 6P 2 2 X N .
- / \ -
— / \ -
60 x 46 | 18% 2 pd 2 N 2! 24 / P
66 x 51 | 20% | 12 yd 2 N 2 24 2N 1~
73 x 55 | 22 12 e 20 N, 20 24 S|
8l x5 200 | Iz i 7| - ~N - 24 <7
87 x63 | 22% | 12 / 7o - ] — 24 —
95 x 67 | 24% | 12 S 7| - 7 N 4 P 17 ]
103 x71 | 2605 | 18 pd 7 71 N 24 I~
w2 x5 7% | B P 6 16 24
N x791 295 | 18 e 15 RN 24
128 x831 3% | 24 pd 16 7
137 x 87| 33 24 d 16 16
M2 x| 34% | 22 |7 16 5

NOTES:

1

SADDLE ROAD SHEET
PROJECT NO.

TOTAL
SHEETS

STATE

HI Hi A-AD/STP 6(3)

& 20001) Lo L6

When directed, camber pipe culverfs upward from a chord
through the infel and ouflet inverfs an ordinate amount
equal to 1% of the pipe length. Develop camber on a parabolic
curve. [T the midpoint efevalion on the parabolic curve as
designed exceeds the elevation of the infet inveri, reduce fhe
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 Tor helical lockseam and
welded seam pipe only. Fill heights for culvert pipe with
annufar carrugations are more restrictive than those of
helical lockseam and welded seam pipe. Obtain approval
before furnishing annular corrugated pipe.

Measure minimum cover from the fop of the pipe culvert
to the top of pavement or fop of future finished grade.
Measure maximum fill height from the top of the pipe to
the top of pavement or fop of fufure finished grade.
Minimum cover is 24 inches.

Culvert types/sizes shown on sheels are acceptable for use.
Steel pipe will not be allowed for this project.
The pH of the soil, backfill and effiuent shall be within range

of 55 and 9.0 inclusive, and resistivify shall be not less than
500 ohm-centimeters.

NOTE: STEEL PIPE REFERENCES DELETED

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

SPECIAL C802-1
METAL PIPE CULVERT

K. i,
(3 J".'?
LicensedN\y

Scale: NT.5. Date: December 5, 2005

SHEET No. | OF |/

L6
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STATE SADDLE ROAD SHEET TOTAL

COUPLING BANDS FOR METAL PIPE CULVERT 1 ' ' . H]AE;J;; - A i
MINIMUM BAND WIDTH Pipe A oo 7} s
CORRUGATION.  PIPE PIPE-ARCH anuiar 2 | Heccar ¥ semr- ¥ Bolts
SIZE 2 DIAMETER SPAN X RISE CORRUGATED | CORRUGATED | CORRUGATED
BANDS BANDS BANDS NOTE:
INCHES INCHES INCHES INCHES INCHES
32’6;7&;";5 p— - - = 0% i Wa?‘e{‘rf‘ghf' pipe joints are not required unless
2% by 7 1o 36 7213 To 42x29 7 7 0% W specified in the Special Contract Requirements.
‘;g ;‘o ;f; 49x33 r? 8x37 ;%z ;g ;g;z SIDE VIEW SIDE VIEW 2. QOther types of coupling bands or fastening
T T 1o 7 | 42x29 To Bixd o 2 100 Rivel, Spotweld, or Fillet Rivet, Spotweld, or Fillet devices that comply with the joint
4 9 XeJ 10 GIX 2 weld af crest of corrugation weld al crest of corrugation performance criteria of AASHTO Standard
78 to 144 | 87x63 fo 142x91 iz 4 107/2 al heel and toe of angle. at heef and toe of angle. specifications for Highway Bridges
5yt 98 to 72 | 57x38 fo 81x59 20 22 107 Division 11 Section 26 may be used.
78 to 144 | 87x63 To 142x9) 20 22 105 Bolts

17 Fabricate annular, helical and semi-corrugated fype coupling bands from the
same metal as the connecting pipe. Provide coupling bands nof more than 3
nominal sheet fhicknesses thinner than the thickness of the pipe to be

connected, and no thinner than 0.052 inch (18 gagel for steel or 0.098 inch Angle

(18 gage) for aluminum. Fasten coupling bands with the following sizes of bofl: Band
%" diameter - 18" (21"XI5" pipe arch) or less N END VIEW END VIEW
. T ofe: Note:
Ve - ” I 4 . . .
12" diameter - 21" (24°xI8" pipe arch) or more Second angle connection opfional to Second angle connection optional to
42" diamefer, required above 42" diamefer. 42" diameter, required above 42" diameter.
2l For helically corrugated pipe with rerolied ends, the nominal corrugation size ANNULAR BAND HELICAL BAND

refers to the dimension of fthe end corrugation in the pipe.

¥ Use annutar corrugafed bands with pipes having annular corrugations or with
hetical pipe having rerolled ends to form annular corrugations. A 106 inch band
is acceptable on pipe ends rerolled with 2 2/3 by /6 inch corrugations. A 12
inch band is acceptable on pipe ends rerolled with 3 by ! inch pipe corrugations.

o |
7
Ly
l
W
i

¥ Use helical corrugated bands with pipes having hefically corrugafed ends.

SLEEVE JOINT

Smoother sleeve with cenfer stop.
Stab fype joint. oD

SMOQTH _SLEEVE BAND ﬁ&%

Infergral Flange

STANDARD BAND CONNECT IONS

5 The minimum band widths shown for 3 by | and 5 by 1 inch corrugated
sizes apply to 2 2/3 by }6 corrugations on rerolled pipe ends.

& Smooth sleeve-type couplers and flal bands may be used for pipe diamefers
of 12 inches or less. Use a mafching mefal having a nominal thickness of
not fess than 0.040 inch (20 gage) for steel, or 0.036 inch (20 gage) for
aluminum, or a plastic with an equivalent sfrength to metal. Continuous corrugation around band meshes

with second annular corrugation in pipe end.

Bolt, Bar and
Strap Connector

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

SPECIAL C602-2
CROSS SECTION METAL PIPE CULVERT
SEMI-CORRUGATED BAND THRU PIPE JOINTS 02 COUPLING BAND
FLAT BAND ' B e Date: December 5, 2005

SHEET No. [ oOF [
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stare| Some oo | sneer | rora
~ finished Subgrade - Finished Subgrade - wy H Avg%% f)’ 631 g L6
Roadway £ mbankment : Roadway Embankment NOTFS:

2H or 1Z’max. ~2H or IZ'max. 2H or IZ’max, 2H or 1Z’max.
I . .
//// 7/

7”_— S Y e I

I 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 fhe

O f parabolic curve as designed exceeds the elevafion of the inlet invert,

X ""' W W reduce the amount of camber or increase the pipe culvert gradient,

s i

.

: % o 2. H equals the diameter of alf round pipe culverts or the rise dimension of
Beddmg/ Roadway Embankment Kfﬁjﬁf' Emin 6”mr‘nL\ CLASS B BEDDING all pipe arch culverts.
R T T T RN R T R e e At R [ A . Y
Natural Ground @%7@*\\% %" D_er fogf of cover,
Remove unyielding material 12 min, 24 max. 3. Bed pipe culverts 48 inches and larger in diameter and pipe arch culverts
ABOVE NATURAL GROUND and replace with selected fine compressible 38 inches and greater in rise in Class B Bedding. Bed smaller pipe
g?a_fer l’;a/- Lightly g}omp?cdf g}e ;?f{er s not over culverts in Class B or C Bedding.
inches in uncompacte .
shaped , Minimum Spacin
ON UNYIELDING MATERIAL Foundation . Ul Tag/e)i ,
- - . efal en Metal end
Finished Subgrade\ Fm.'shed Subgrade-.__ T/ 10 section 10 P

Roadway Embankment Roadway Embankment

) i I S 2H o lgmax, 1" for Jo" corrugations
2H or 1Z’max. 2H or 1Zmax. s o 2" for 1" corrugations

t Minimum

’ h\

T e “1"Toe Plate .. *|=9 “\2Toe Plate_ _ 210
- ‘ 7 , CLASS C BEDDING A e e Bt
16" min. in frenbh ‘| H or ¥max. for embankment
Eexcavaﬁon - T |'_"|\ = installations MINIMUM SPACING
£ DIAMETER or SPAN SPACING
: INCHES INCHES
/ = Natural Ground UP to 48 24
Remove SR
ON NATURAL GROUND unstable material fo firm bearing soil ¥ Diameter ar Span
and replace wilth approved granular 48 and UP or
foundation fill material properly compacted. 36 whichever is less

ON UNSTABLE MATERIAL
Finished Subgrade MULTIPLE PIPE INSTALLATION
- E t
Original Natural Ground Surface mbankmen ‘
Roadway Embankment |
2M or I2max. Roadway £ xcavation .
Finished Subgrade or embankment height

slope -
before french excavation. End Pipe culvert
J— — A__ freafmen7<§ e 6

5 Piping Plug - -
o 2| SECTION A-A
: |-—A Construct piping plug of impermeable backfill

ABOVE AND BELOW 176" f
NATURAL GROUND A | e material at the pipe culvert inlet where

granufar maferial is used for backfill.

PIPING PLUG

g DEPARTMENT OF TRANSPOATATION

FEDERAL HIGHWAY ADMINISTRATION
CENTRAL FEDERAL LANDS HIGHWAY DIVISION

DETAIL C802-3

‘ METAL AND PLASTIC
——| Approved granular material or fine compactable soil LB
—| placed in fayers not exceeding 6" compacied depth. Tne work wos prapored by m PIPE CULVERT BEDDING

o pnder oy syr Ision ond

Bedding Malerial BELOW NATURAL GROUND OR
TRENCH EXCAVATION IN EMBANKMENT

K- ¥
@\‘d— e
Licensed™Ny
Profassioncl
£npineer

Embankment material placed in layers
not exceeding 67 compactfed depth.

2 /‘... Scafe: NT.S. Date: December 5, 2005
}{,,;ranz{m ni/l.l' fon}a 4205 SHEET Na. | OF |/
L
/ [ 8
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END SECTIONS FOR PIPE ARCH CULVERT
PIPE SIZE MINIMUM METAL DIMENSIONS SLOPE
THICKNESS
SPAN X RISE |\ STEELS ALUM. A 8 H F L W
[NCHES \7REH | Ghgd | IWCH | GAGE | INCHES|INCHES] INCHES| INCHES | INCHES [INCHES| ADPIOX.
17 x 13 \osa | 18/ {060 | 15 5 9 6 | 28 | 20 | 52 %
A x5 Yesa | 14 (o0 16 6 i 6 | 34 ] 24 | 58 2
24 x 18 A4 1 B 10605 J6 7 12 6§ | 490 | 28 | 53 2%
28 x 20 41 6 (0601 16 7 73 6 | 6 | 32 | 70 2
35 x 24 ok | 4 7055 ] 14 g 16 6 | 58 | 39 | &5 i%
92 x 29 oY [ ] 1075 M4 ] 18 7 | 73 1 46 | 104 1%
49 x 33 Jod {2 Taos | 12 2 2! 9 [ g2 | 53| 7 1%
57 x 38 Jo\ Y BT s | 12 6 | 2 12 | g8 | 62 | 132 1%
55 x 4 Jog\l 12 g5 | @ 7 | 2 2 188 | 63 1 130 A
54 x 43 Jooy 2 {5 | 12 7 | 30 2 | 100 | 69 | 144 17
60 x 46 Jos [\ 12 o5 i 12 17 36 2 oo | 70 | 142 1
7l x 47 Jool\ 12 {5t 2 i7 36 12 | nz | 77 | 156 %
66 x 51 Jogd N2 o5 T e i7 | 3 2 e | 77 | 156 1%
77 x 52 Jog (N2 Las ) 2 7 1 3 12 1124 | 77\ I87 %
73 x 55 Jg T\iz 15 | 2 7 1 38 12 1124 | 77 | 168 f%
83 x 57 Jjg | V2 Taps |- 2 7] 24 2 1 1k3o | 7 | 7 jj
8 x 59 Je 1 B iaos | 12 17 44 2 136 | 77 | 179 1%
87 x 63 Jog | ke w5 | 2 7 4 12 1136 | 77 | I86 1%
95 x 67 fog 1 1A | Jo5 | 12 74 12 160 | 687 | 210 1%
103 x 71 109 12\ | Jo5 12 17 44 12 | 172 | &7 | 222 1A
12 x 75 1109 Py Jos | 12 i7 | 44 2 |z | a7 26| 1%
END SECTIONS FOR ROUND FPIPE CULVERT
PIPE MINIMUM METAL
SIZE THICKNESS DIMENSIONS SLOPE
DIAMETER(\ "STEEL ||  ALUM. Al B H|F L W
INCHES [woi [ oAci] | INCH [ GAGE | INCHES, INCHE S| INCHES | INCHE S | TNCHES| INCHES| APPIOX.
12 Ded | 1ef o060 | 16 5 7 6 | 22 2 | 44 2%
i5 084 1d |.060 16 6 8 6 28 | 26 | 52 2%
18 o8¢ | F |oe0| T6 7 i0 5 | M 3 | 58 2
2! o6 | J6 |oso| I8 g 2 6 1 40 | 36 | 66 2%
29 Jed | e .06 J6 g 13 6 | 46 4 | 72 2%
30 O\ [ 075 T} 6 ] 55 5 | 88 2%
36 ara v/ 14 | 075 7] 13 19 g 70 | 60 | 105 2
42 109 121405 12 15 | 25 1o | 82 | 69 | 122 2%
48 Jog (N 2 | uos 12 i7 | 29 /2| 88 |78 | 13 2
54 Jog fini2 1 s 12 7 | 33 12 | 100 | 84 | 143 2
60 dogf | \iz_: o5 12 7 1 3 12 | ne | 8 | 157 1%
66 Jogd | N2 05 12 7 | 39 12 | ng |87 | 162 1%
72 0g ¥ | 405 12 7 | iz | 120 | 87 | 169 1%
78 Jg9 1% | .Jos i2 17 | 48 12 1130 | 8 | 178 1%
84 Je 1 A o5 | 2 ;7 1 52 1 12 | 138 | &7 | 184 it
90 Joo | 2\ [Jos | 2 ;7 |58 72 | 2| 87 1 188 1%
9% lipg 12 V]| o5 2 TAE 2 | 144 | 87 | 197 1%
Flat sfrap Pipe culvert Pipe culvert
connector 5 Fnd =, ~ Threaded
f rod
End ggﬁa‘o section o
Secton oo

: Welded U.§ DEPARTMENT OF TRANSPGRTATION
K ¥ey
For 12" thru 24" round pipe and For 30" thru 60" round pipe and ; AN N HEORAL LANOS e o

I77x 13" thru 28"x 20" pipe arch 3505;(24" fhf,'—g 6 "xg?’yf,?or‘pglgici Fivot Bolt T Brgineer SPECIAL C602~4

DESIGN A DESIGN B
CONNECTION TO ANNULAR CORRUGATED METAL PIPE CONNECTION TO CONCRETE PIPE METAL END SECTIONS
INLET END
Seale: N.T.S. Date: December 5, 2005
SHEET No. ! OF !

A
Span or Diamefer

srar|  SAUPLE N | ST | oA
HI A-AD/STP 6(3)
NOTES: hl # 200) L3 | U6
£nd Section . . Variations in design and dimensions are permitted

Reinforced
Edge

A
[ e |

Slope
T‘ i

Fipe Cu/verfb
Pay Limit

PLAN
(ROUND OR PIPE ARCH)

Toe Plate
extension

SECTION A-A

5
.
[l -

Brara

P

. Fabricate the diamefer of the end section of Design B fo

. Design C may be used in lieu of Design A for all mefal pipe

. On end section cenfer panels for 77" x 52% 73* x 55" and

fo allow for manufacturer's standards.

malch the inside diameter of the concrete pipe culvert.

culvert sizes. Coupling bands may be any acceptable type for
the pipe culvert specified.

Fabricafe multiple piece bodies with lap seams tghily joined by
%" rivets or bolts. Fabricate end section cenfer panels for 60"
and larger diameter pipe and 71" x 47" and larger pipe arch
from 0138 (10 gage) steel or 135" (10 gage) afuminum.

larger pipe arch, provide 216" x 216" x " angle reinforcement
bolted or rivefed under the cenfer pane! seam.

Supplement the reinforced edges of end sections for 60" and
larger diametfer pipe and 77" x 52, 73" x 55" and larger
pipe arch with 2* x 2" x " stiffener angles attached with
bolts or rivets.

- - P
12" max. hole LComer fate .
spacing for T

%" bolts

ELEVATION
(PIPE ARCH)

Reinforced
Edge

[t Toe Plate [T Ty
s

{L Corner Plate
12 . h )
|‘ §pang?,§; fg,,:—e J' Toe plate extension

3% bolts min. width A+W

ELEVATION
(ROUND)

I" Minimum Lap

after Expansfon*\ivi
Concrete pipe culvert e

Smooth Galvanized Steel

less than 30" diam.-7" 1 or Aluminum Pipe

30" diam. and over-13" |

oe plate extension
min. width A+W

end sections.

Pipe culverf?
i {

=

End Section

Fabricale connector section, corner plate and foe plate
extensions from the same metal thickness as the panel bedy.
Use toe plate exiension where shown on the plans.

Warp embankment slopes to mafch The slope of the flared

Steel pipe will not be allowed for this project.

FPipe coupling band shop bolted to
flared end section with" bolts at
67 o.c. maximum or equivalent riveted
or welded connection,

For all sizes of round pipe and pipe arch.

DESIGN C
CONNECTION TO METAL PIPE

5 "7
End Section

Expander Lug
Bolted or

OR QUTLET END OF CONCRETE PIPE

L9



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/Lennie/ 205009/ sheets/ shil0l0.dgn

PIPE  |wimrum SMOOTH WALL (SOLID WALL) CORRUGATED RIBBED
SIZE | COVER CELL CLASSIFICATION NUMBER 335434C PIPE |MINIMUM| CELL CLASS, CELL CLASS. PIPE MINIMUM|  ccri o ass, CELL CLASS.
WINIMUM WALL THICKNESS IN INCHES SiZE |COVER| NO. IS4 | NO. 320920C || grzp | COVER | yo 334033 | wo. 335434C
DIAMETER GEDT T 0857 | 0993 | 14| 1385 | 1298 | rdry || DIAMETER MAX. FILL MAX. FILL DIAMETER y
IncHES | PNCHES WAXTMUM FTLL HETGHT IN FEET IncHEs | TNCHES | HEIGHT IN FT. | HEIGHT IN FT.}| ncugs | INCHES | MAX. FILL HEIGHT IN FE
12 2 o 72 2 ## Ho— 18 12 18 24
18 12 52 75 2 # bLo 24 12 22 28
24 7 3 8 2 2 0 30 2 57 28
30 12 38 24 12 12 0 36 17 25 3
P 36 12 38 30 12 12 i 42 12 2l 27
42 12 27 36 12 1l ] 48 12 2 26
| 48 12 27

YVINYL CHLORIDE (PVC) PLASTIC ROUND PIPE CULVE

FILL "W TABLE ANDO MINIMUM CELL CLASSIFICATION NUMBER PER MD 1784

" SMOOTH WALL AND RIBBED PIPE CULVERT -~

SMOOTH WALL (S840 WALL) _RIBBED

CELL CLASS™\CELL CLASS.
PIPE MININOW | o, 12459C Svongmsc || PIPE mru
SIZE | COVER 1 yn WAIL THICKNESS IN IRCPES,, )‘IZL/ COVER

OIAMETER 8358 0.438 0358 0. ETER
meres | ™S uax Fiee HEIGHT Z#EU \Dﬁhs\ fheHes

CELL CLASS.
NO. 12454C

CELL CLASS.
NO. 12369C

MAX. FILL HEIGHT IN FEET

17 iz 65 B9 72 ~2 37 2
5 12 & 3 75 17 32 27
18 12 _ [T~ 33 23
- 29 12 59 2!
30 [ 28 20
36 12 27 ~_ 9
42 2 2
48 2 24 7~
_ - <T
PLASTIC PIPE END SECTION
PIPE DIMENSIONS
SIZF
B pIAMETER | A B C £
12 22— 15 33 5
_ 18 54 29 55 &
m i 24 64 37 65 6
j E 30 88 36 64 6
W L ! 36 88 43 67 6
c {T
<" 1
SIDE FRONT

NOTES:
L

arate|  SApoLe foso | st | orac
HI A-AD/STP 6(31
HI & 20001) Lo Li6

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

Measure minimum cover from the lop of the pipe culvert to
the fop of pavement or future finished grade. Measure
maximum Tfill height from the fop of the pipe fo the top of
pavement or fulure finished grade. Minimum cover is

24 inches.

Minimum HDFPE pipe culvert size is 18 inches and the maximum
is 48 inches.

U.8 DEPARTMENT OF TRANSPORTATIGN
FEDERAL HIGHWAY ADMINISTRATION
CENTRAL FEDERAL LANDS HIGHWAY DIVISION

SPECIAL C602-5
PLASTIC PIPE CULVERT

L3P
e
A

Licensad

Scale: N.T.S, Date: December 5, 2005

SHEET No. | OF !
L10
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Normal
ditch
bottom

L
|
|
i
|
i
I

I-0" n

.

| Lo

e
g

 —

: ) R e — ‘é‘Q‘!—_
ity sl
g i

W= L

543 maximum

/)y stope

Taper at 10:d in rolling
or flat terrain. Taper at
5 in mountainous ferrain

Subgrade Shou/der/

TS

Slope at pipe
as staked

Ry

Original ground

TR TN AR

Normalu)\
cut slope .

Normal Difch Line

AN
A

3" dip_at cenfer \\

Maximum 20 or
subgrade elevation,
whichever is less

Berm ‘ 20
7

min,

Eng of Pipe Bevel

<
2
=
8
9]
©
<
by
S

SECTION A-A

Subgrade Shoulder

Pavement Surface

Subgrade
/’ 0/

v Culvert -+ ID

NOTE:

are| saoote oso | aveer | oras
HI A-AD/STP 6(3)
HI ¢ 2000 n L6

L. U equals the diamefer of all round pipe or
the rise dimension of all pipe arch culverts.

U«'Ht,,
O
a

Licensed
Profassional
fngineer

The work was preporad by Iy
Suparuision ond

.S DEPARTMENT OF TRANSPDRTATION

FEDERAL HIGHWAY ADMINISTRATION
CENTRAL FEDERAL LANDS HIGHWAY DIVISION

SPECIAL C602-6

PIPE CULVERT INLET

TREA

TMENT IN CUT SLOPES

Scale: NT.S.

Date: December 5, 2005

SHEET No. | OF |/
L1
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CONCRETE ROUND PIPE CULVERT
FILL HEIGHT AND PIPE CLASS TABLE
PIPE EMBANKMENT TRENCH
Dﬁf}éﬁ MINIMUM| cuass 1] cLass ni| cass 1v|ciass v |cuass | ciass mi|ciass v [ciass v
ngg Fﬂ?gﬁgs MAXIMUM FILL HEIGHT ABOVE TOP OF PIPE IN FEET
) 24 7 # T—1—a3 I 15 7 37
7 5 10 10 25 3 4 4 3 5
74 24 il i 75 3 i 5 27 40
30 24 N9 /[ 13 16 3% NI W 20 16
36 24 N3/ 9 20 41 \Y ¥ Iz 26 56
45 24 ] 2% 44 \g/ 7 3l 50
60 24 T7 28 44 20 37 50
72 24 kN 7 3 Ll A6\ 20 35 49
g4 24 713\ i9 3 Ji5N 23 37
% 24 17 13 \|_ 20 /e \| 24
108 24 6 20 19 %

Finished Subgrade or embankment

Finished Subgrade\ trench excavaﬁon\

height before

Roadway Embankment
Limits of Pipe Compaction
ZH . H 2H

// /// T T T T T ey //,/

/ /?__: e —j-f:/, /
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e gy WY,
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Class B Bedding

Class B Bedding Waterial

Material

EMBANKMENT INSTALLAT ION

LEGEND:

%Beddfng Material
N

Approved granufar material or fine compactable soif
—=| placed in layers not exceeding 6" compacted depih.

£ mbankment material placed in layers not
| exceeding 6"compacted depth.

Impermeable backfill material

TRENCH INSTALLATION

 MINIMUM SPACING
(See Table)

0" min.

MINIMUM SPACING

DIAMETER
INCHES

1236

EMBANKMENT| TRENCH

- e 2H
36-9 HI? 72"
OVER 96 48" 72"

MULTIPLE ROUND PIPE INSTALLATION

14" dia. Hole for
1" dia. Joint tie

Do not install fastener over pipe joint.
I-5" max. /

Tapered Holes permifted
when preca.sf.>

NOTE:
L

SADDLE ROAD SHEET
PROJECT NO.

TOTAL
SHEETS

STATE

r [HARASTE SNy | g

When directea, camber pipe culverts upward from a chord through the
infet and outlet inverts an ordinate amount equal fo 1% of the pipe

fength. Develop camber on a parabolic curve. I[f 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.

Measure minimum cover from the top of the pipe culvert fo the subgrade
for flexible pavements, and to the top of the pavement for rigid pavements,
Measure maximum filf height from the top of the pipe fo the top of the
pavement for both flexible and rigid pavements. Minimum cover is 24 inches
under the paved sections.

Pipe compaction limits shown are for pipe /nstalfation in an embankment,
For pipe installation in a trench, the compaction limits shall be the walls
of the trench.

Where unyielding or unstable material is encountered, install the pipe
culvert according to the Iimits of pipe compaction shown on detail
C602-3.

When grades exceed 10%, insfall supplemenfal concrefe pipe ties on pipe
culvert or install bell and spigot pipe.
Maximum fill heights for pipe culvert instfallations may be increased

on approval of site-specific structural pipe designs meeting the criteria
of AASHTO Standard Specifications for Highway Bridges,

Embankment

End

freafmenf?/\

Piping Plug—/
2%

L_ A Construct a piping plug of impermeable backfill
maferial at the pipe infet where granular
material is used for backfill.

L Pipe culvert

)RR

SECTION A-A

PIPING PLUG

2" Max. Typ.

BN S, 2]
LAl o tal tEL

B0 Ring If require

L 2-9%" max. J ! SPECIAL Ce0e7
2-6J5" min. PLACEMENT OF HOLES CONCRETE PIPE
SUPPLEMENTAL CONCRETE PIPE TIE CULVERT INSTALLATION

U.5 DEPARTMENT GF THARNSPORTATION

X-
Q\gt.t "'5'76%‘ FEDERAL HIGHWAY ADMINISTRATION

Scale: N.T.5. Date: December 5, 2005
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SECTION A-A

)
W lLT

ELEVATION
L
c | B
I 3
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SECTION B-B

T+

STATE

SADDLE ROAD
PRCJECT

SHEET
NO.

TOTAL
SHEETS

HI A-AD/STP 631

HI & 20000 i3 L6
NOTES:
L. Variations in design and dimensions are permitied
fo allow for manufacfurer's standards.
2. Fabricafe the outlel end section with a groove end
and the infet end secfion with a fongue end.
3. Warp embankment slopes fo match the slope of
the flared end section.
END SECTIONS FOR ROUND PIPE CULVERT
PIPE
SIZE DIMENSIONS
| DIAMETER T A B8 c L W F RI R2 R3
INCHES INCHES | INCHES | INCHES | INCHES | INCHES | INCHES | INCHES | INCHES | INCHES | INCHES
12 2 4 24 48% 72% 24 13 10% 9 4
i5 2% 6 27 96 73 30 16 2% I 6
18 2 g 27 16 73 35 19 5% 12 7%
2 2% 9 36 37 73 42 22 1616 13 5
24 3 gl 430 30 73l 48 25 165 4 8
27 3% 0% 48 251 734 54 28 - 14% g
30 3% 12 54 1934 73% 60 3 18% 15 8
33 3% 13% 58% 37k 96 66 34 23% 7% 9
3 36 g 5 63 33 9% 72 37 23%s 20 i
42 4% 2 63 33 96 78 43 - 22 i
48 5 24 72 24 96 84 49 - 22 12

U.s DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
CENTRAL FEDERAL LANDS HIGHWAY DIVISION

DETAIL c602-8

CONCRETE END SECTION
FOR_ROUND PIPE

Scale: N.T.S.

Date: December 5, 2005
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