METAL ROUND PIPE CULVERT

FILL HEIGHT AND METAL THICKNESS TABLE

HELICAL LOCKSEAM AND WELDED SEAM PIPE CULVERT
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METAL PIPE ARCH CULVERT
FILL HEIGHT AND METAL THICKNESS TABLE
HELICAL LOCKSEAM AND WELDED SEAM FPIPE ARCH CULVERT
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NOTES:

When directed, camber pipe culverts upward from a chord
through the inlef and outlet inverts an ordinate amount
equal to 1X of the pipe length. Develop camber on a parabolic
curve. If the midpoint efevation on the paraboiic curve as
designed exceeds the elsvafion of the inlef inverl, reduce the
amount of camber or increase the pipe culvert gradient.

Fill heights exceeding 100 feef require special analysis by
the Government.

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

. Measure minimum cover from fthe top of the pipe culvert

fo the future finish grade. Measure maximum Fill height
from fthe fop of the pipe fo the fop of the future finish grade

Culvert typess/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 84 inciusive, and resistivity shall be not less than
500 ohm-centimeters.

NOTE: STEEL PIPE REFERENCES DELETED
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COUPLING BANDS FOR METAL PIPE CULVERT Y
MINIMUM BAND WIDTH
CORRUGATION,  PIPE PIPE-ARCH | awnutaRr 2 | mEticaur ¥ sewr 9
SIZE g DIAMETER SPAN X RISE CORRUGATED | CORRUGATED | CORRUGATED
BANDS BANDS BANDS
INCHES | _INCHES INCHES INCHES INCHES [NCHES
1% by Y% |underdrain & - 7 7 10%
Zaty b 12 to 36 17x13 to 42x29 7 2 10%
42 fo 72 |49x33 fo 83x57 0% 12 10%
78 fo 84 - 10% 2 10
3ty ! 36 fo 72 | 42x29 io 8ix59 2 14 100
78 fo 144 | B7x63 io 142x5] 12 4 10%
5 by / 48 to 72 | 57x38 fo Bix59 20 22 10/
78 fo 144 | 87x63 fo 142x91 20 22 106

1/ Fabricate annular, helical and semi~corrugated fype coupling bands from the
same mefal as The connecting pipe. Provide coupling bands not more than 3
nominal sheef thicknesses thinner than the thickness of the pipe to be
connacted, and no thinner than 0.052 inch (18 gage) for steel or 0048 inch
(18 gagel for aluminum. Fasfen coupling bands with the following sizes of boft:

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

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

I yse annutar corrugated bands with pipes having annular corrugations or with
helical pipe having rerolled ends fo form annular corrugations, A 104 inch band
is acceptable on pipe ends rerolled with 2 2/3 by % inch corrugations. A 12

inch band is accepfable on pipe ends rerolled with 3 by I inch pipe corrugations.

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

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

& Smooth slegve-Type couplers and flat bands may be used for pipe diamefers
of IZ inches or less. Use a mafching metal having a nominal thickness of
not less than 0040 inch (20 gage) for steel, or 0.036 inch (20 gagel for
aluminum, or a plastic with an equivalent strength to metal.

SIDE VIEW

Rivet, Spotweld, or Fillef
weld at crest of corrugation
at heet and foe of angle.

Bolls

END VIEW

Note:
Second angle cennection optional fo
42" diamefer, required above 42" diamefer.

ANNULAR BAND

Continuous corrugation around band meshes
with second annufar corrugafion in pipe end.

Bolt, Bar and
Strap Connector

CROSS SECTION THRU PIPE JOINTS

SEMI-CORRUGATED BAND

SIDE VIEW

Rivef, Spotweld, or Fillet
weld af crest of corrugation
al hee! and foe of angle.

END VIEW

Nofe:
Second angle connection optional fo

SADGLE AROAD SHEET
PROJECT NO.

TOTAL

STATE SHEETS

HI 1+ HI A-AD &64) (9 Ls

NOTE:

L Watertight pipe joints are not required unless
specified in the Special Confracl Reguirements.

2. Other types of coupling bands or fastening
devices That comply with the joint
performance criteria of AASHTQ Slandard
specifications for Highway Bridges, Division
** Section 26 may be used.

42" diamefter, required above 42° diameter.

HELICAL BAND

e

SLEEVE JOINT

Smoother sleave with centfer stop.
Stab type joint,

SMOOTH SLEEVE BAND

Wedge and Strap

Indergral Flange

STANDARD BAND CONNECTIONS

FLAT BAND
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STATE SADDLE ROAD SHEET TOTAL
PROJECT NO. SHEETS
i Finished Subgrade ~ Finished Subgrade ~ HI § HI A-AD 6141 1 LI0 L5
Roadway Embankment Roadway Embankment NOTES:
ZH or 12'max. 2H or 12'max, Z2H or 1Z’max, ZH or 1Z’max.
. o e e e e s — T L. When directed, camber pipe culverts upward from a chord through the infet
7 / / / i o S P . S e Tl e e e / ) / i and outlet inverts an ordinate amount equal fo 1% of the pipe length.
/ / S - o S——— SO SV RN Sy g A— - o O — A/ sy 3\,, Develop camber on a parabolic curve. IT the midpoint elevafion on fthe
/ / e =Y | N e ST S e e e L S ; %—s{wm parabolic curve as designed exceeds the elevation of fthe inlef inverf,
/ / H ' / . » ) reduce the amount of camber or increase the pipe culvert gradient.
’/,/ ///""“ e —\ / // T e T wrreer :——-‘:,J/;’ /’0
' , _ TS TSNS . 4 bdsd 2 H als the diameter of alf round pipe culverts or the rise dimension of
> e SN equ pipe
e 2OW, EmbankTIEN Fin 6] crcung CLASS B BEODING all pipe arch culverts.
Natural Ground =S = R foof of cover,
Remove unyielding material~ f2"min, 24°max. 3. Bed pipe culverts 48 inches and larger in diameter and pipe arch culverfs
ABOVE NATURAL GROUND and replace with selected fine compressible 38 inches and greafer in rise in Class B Bedding. Bed smaller pipe
malerial. Lightly compact in layers not over culverts in Class 8 or C Bedding.

6 inches in uncompacted depth.
ON UNYIELDING MATERIAL

shaped

Finished Subgrade ~\ Foundalion

Finished Subgrade TR SR T IR H 1) ; Minimum_Spacing ,
Roadway Fmbankment Py bg {Sec Table)
] Roadway £mbanxment ] Metal end WMetal end
2H or 12max. 2H _or I2’'max, 2H or [Z2’mas. I for 1" corrugations section -0 section

2

‘ Minimum
"

i I a1 ey

e e 35 ——: :7 / // ; 2° for 1" corrugations
- VAN N o M%/ / CLASS C BEDDING
—y

- .17 H or 3 max. for embankment
e e nstallations

excavalion

% Natural Ground M[N[MUM SPACING
DIAMETER SPACING
HAATLAL CROD ingiad '/41 ‘bearing ¢ SPAN 1 NCHEO g INCHES

unstable maferial fo firm bearing soil

and replace with approved granular UP to 48 29

foundation fill material properly compacted. % Diameter or
L. 48 and UP Span or

Roadway £mbankment

2H or 12'max. 2H or 1Zmax.

MULTIPLE PIPE INSTALLATION

Original Natural Ground Surface g‘ggg”k ment
T WO RY W UR W W TR W WE OF W VR A

’// e Roadway E xcavation A
............ e Al QJ// % Finished Subgrade or embankment height c
T TR+ s ﬁgmm‘” R A AR before trench excavation. - nd Pipe culvert
i : }_ TT% GF OUf?d FERTAWY TIVET TTTOTT rvvviy eevew R ff’eafmenf L<<§ / H
TR G §__ IS 7\\ 6
- Piping Plug — =]
T S NP SECTION A-A

L

ABOVE AND BELOW
NATURAL GROUND

A
Construct piping piug of impermeable backfill

M/ Mpraj/Lennie/ 204028/100% / sheets/ shtQl0.dgn

VRS 7 : material af the pipe culverf inlet where e MO MAY AT AATON
” . . granular material is used for backfill. CENTRAL FEDERAL LANDS HIGHWAY OIISION
% Bedding Maferial
BELOW NATURAL GROUND OR PIPING PLUG SPECIAL DETAIL C802-3
Embankment material placed in layers TRENCH FXCAVATION IN EMBANKMENT METAL PIPE
not exceeding 6" compacted depth. VDT GBERA
i . . . The work was prepared by me W
------ Approved granular maferial or fine compaciable soif cont ey Bmarvision
| placed in layers not exceeding 6" compacted depth. o ge = [soue N7, Date: June 29, 2007
}éfruﬁm M«m SHEET Mo. | OF
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|
Line culverts 4 & 5——l
ditch bottom w/ !
20" Placed Riprap, '
Class 3
[tem No. 25101C

i
i

115 maximum

Taper at 10+ in rolling
or flat terrain. Taper at
54 in mountainous terrain

Subgrade Shoulder "

Maximum 20D or
subgrade elevation,
whichever is less

Slopa at pipe
as staked

TR

Normaf '
cul slope

AN

Original ground

B
e

AN

Normal Ditch [ine

3" dip_at cenfer \\

.

ndF |
TR
Subgrade Shoulder
\ | ‘
; |
LA

\
\

End of Pipe Bevel
or £nd Section

My Mproj/Lennie/2040287100%/ sheets/shil0lidan

SECTION A-A

Pavemsnt Surface
Subgrade

P

SADDLE ROAD SHEET TOTAL

syaTE PROJECT NG SHEETS

HI | HI A-AD 6(4} 2 Lis

NOTE:

I. D equals the diamefer of afl round pips or
the rise dimension of all pipe arch culverts.
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SPECIAL DESIGN C602-6

PIPE CULVERT INLET
TREATMENT IN CUT SLOPES
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CONCRETE ROUND PIPE CULVERT
FILL HEIGHT AND PIPE CLASS TABLE
PIPE EMBANKMENT TRENCH
mié?é o Mégéﬁggﬂ CLASS {1} CLASS mi CLASS IV |CLASS V|| CLASS IT|CLASS IlI|CLASS IV |CLASS V
INCHES | INCHES MAXTMUM FILL HEIGHT ABOVE TOP OF PIPE IN FEET
—fF 74 # il o 74 i) G Facs 3
24 54 i i 3 K i 5 % 7
30 24 \ g8 7/ 13 16 35 N 13/ I¥d 20 46
36 24 Vg / g 20 4] \Wi 4 6 56
8 24 Iz} 24 44 N/ 7 3 50
& 24 7 28 44 J/] 20 37 50
7z 24 i7 3 41 B\ 20 35 49
84 24 J13\ 19 3 FAEAN 23 37
96 24 /] 3\ 20 FAAN 24
108 24 5 20 19 26

Finished Subgrade .

Finished Subgrade or embankment height before
french excavaﬁon\

Roadway £mbankment
Limits of Pipe Compaction

2H H

2H

(lass B Bedding
Maferial

EMBANKMENT INSTALLATION

Class B Bedding e
Maferial

[RENCH INSTALLATION

1

MINIMUM SPACING

{See Table)

14" dia. Hole for
I dia. Joint tie

-7 min.

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

SADDLE ROAD SHEET
PROJECT NO.

TOTAL

STATE SHEETS

HI | HI A-AD 6t4) Lz L5

NOTE:

A

LEGEND:

Bedding Material

Approved granular material or fine compacfable soil
placed in layers nof exceeding 6" compacted depfh.

Embankment material placed in fayers not
exceeding 6"compacted depth.

Impermesable backfill material

Tapered Heles permitied

MINIMUM SPACING

DIAMETER
INCHES

1=3" min. when precast.
N\ W

AP

When directed, camber pipe culverts upward from a chord through the
infet and ouflef inverts an ordinale amount egual fo 1% of the pipe

length. Develop camber on a parabolic curve. [T fhe midpoint elevation

on the parabolic curve as designed exceeds the efevation of the infef
inveri, reduce the amount of camber or increase the pipe cufvert gradient.

Measure minimum cover from the fop of the pipe culvert to the subgrade
for flexible pavements, and fo the fop of the pavement for rigid pavemenis.
Measure maximum fill height from the fop of the pipe fo the top of the
pavement for both flexible and rigid pavements.

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

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

When grades exceed 10%, install supplemental concrete pipe fies on pipe
cutvert or install bell and spigot pipe.

Maximum fill heights for pipe culverf instaliations may be increased
on approval of site-specific structural pipe designs meefing the criteria
of AASHTO Sfandard Specifications for Highway Bridges.

Embankment
slope

£nd L Fipe cuivert

freaz‘menf?/\\\ 6 +_f_:[___ »\

Piping Plug—"

SECTION A-A

Construct a piping plug of impermeable backfiil
mafterial at the pipe inlet where granular
material is used for backfill.

PIPING PLUG

e
2ocaffe .

EMBANKMENT| TRENCH

12-36

15 2H

%’O F??ng if requfr:é&‘) -

g

2" Max. Typ.

o

2-9%" max.

365

H/? 7o

GVER 96

48" 72"

MULT IPLE

ROUND PIPE INSTALLATION

2-616" min.

SUPPLEMENTAL CONCRETE PIPE TIE

PLACEMENT OF HOLES

LS GERPARTMENT OF TRAMSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
CENTRAL FEDERAL LANDS HIGHWAY DIVISION

SPECIAL DESIGN C602-7
CONCRETE PIPE
CULVERT INSTALLATION

The work was prepared by ma
my Supgasion and
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