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Min. 1710 D

1mm per

25 mm of H,
min. 200 mm
600 mm Max.

yielding soil

ROCK FOUNDATION

Rock or un-

Bedding Material

Top of Fill ——~

Material

2
Min. 1/100)\

N UL 2>
Firm Beoring Soil or depth
Shown “on Plans.
FOUNDATION SOFT, YIELDING, OR
OTHERWISE UNSUITABLE MATERIAL

Culverts less than d = 900 mm
x = D + 600 mm
Culverts where d = 900 mm and over
x = D + 900 mm
Method "A" Pipe Bedding shall be used as
follows unless otherwise noted on plans:

To determine "D" for Elliptical Concrete Pipe, use the

larger dimension in the "Span-Rise" designation.

RIGID PIPE

When H is less than or equal to 9.0 meters

(No projection of pipe above ground line.)

When H is less thon or equalto 9.0 meters
(Pipe projection above ground line.)
FLEXIBLE PIPE

As shown on tables

H = Height of cover measured from top of drainage structure to

finished grade.

%
‘Bedding material in accordance with Section 302 of the Road and Bridge Specifications

R

E— Embankment

—Backfillmaterial in accordance with Section 302 of the Road and Bridge Specifications
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PB-1
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Min. B/4 Firm bear-
ing soil or
depth shown

* 200 mm on plans

FOUNDATION SOFT, YIELDING, OR
OTHERWISE UNSUITABLE MATERIAL

PIPE ARCH PROJECTION ABOVE GROUND

LINE

Top of fill ey

Min. B/4

100 mm Bedding Material

NORMAL EARTH FOUNDATION

Top of fill —
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KR
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NN

ROCK FOUNDATION

Rock or un-
yielding soil

Top of fil —

"I\v{;/\l S A A //\\

Material Firm bearing soil or

depth shown on plans.

FOUNDATION SOFT, YIELDING, OR
OTHERWISE UNSUITABLE MATERIAL

N

E— Embankment

X =S + 900 mm for S greater than 875 mm
X =S + 600 mm for S less thon 875 mm
H - Height of cover measured from top of drainage structure to finished grade.

‘Bedding material in accordance with Section 302 of the Rood and Bridge Specifications

—Backfill material in accordance with Section 302 of the Road and Bridge Specifications
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REVISED ON 8/97
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Notes:

When corrugated metal culvert pipe is permitted

on the plans, the Contractor will have the option to
furnish and install corrugated PE culvert pipe conforming
to AASHTO M294 or PVC ribbed culvert pipe conforming
to AASHTO F 794, provided the diometer of the pipe
used is equal to or greater than the diometer of the
corrugated metal pipe.

Backfill : Crusher Run Aggregate Size
No. 25 or 26, flowable backfill or
compacted soils conforming to
AASHTO M145; "The Classification

of Soils and Soil Aggregate, Mixtures
for Highway Construction Purposes,”
Group A-1, A-2-4, A-2-5, A-2-6 or A-3
(GW, GP, SW,GM and SM) only

'

N/
N
N
(Minimum)
300

= Plostic Pipe

A
NS

600 mm (Minimum)

SPECIFICATION
REFERENCE

302
303
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REVISED ON 2/01

PC - 1 | CONCRETE PIPE CULVERT CRUSHING STRENGTH (kN PER METER ULTIMATE STRENGTH, OR CLASS)

METHOD A BEDDING

DIAMETER AREA

MAXIMUM HEIGHT OF COVER IN METERS
(mm) (m?)
STRENGTH OR CLASS

NON REINF. i v v
300 0.07 4.2 (26.5) 4.2 5.8 8.8
375 0.11 4.2 (31.0) 4.2 5.8 8.8
450 0.16 4.2 (35.0) 4.2 6.1 8.8
525 0.22 4.0 (39.5) 4.2 6.1 8.8
600 0.29 4.0 (44.0) 4.2 6.1 8.8
675 0.37 4.2 6.1 8.8
750 0.46 4.2 6.1 8.8
825 0.55 4.2 6.1 8.8
900 0.66 4.2 6.1 9.1
1050 0.89 4.2 6.4 9.1
1200 117 4.2 6.4 9.1
1350 1.48 4.2 6.4 9.1
1500 1.82 4.2 6.4 9.1
1650 2.21 4.2 6.4 9.1
1800 2.63 4.2 6.4 9.1
1950 3.08 4.2 6.4 9.1
2100 3.57 4.2 6.4 9.1
2250 4.10 4.2 6.4 9.1
2400 467 4.2 6.4 9.1
2550 5.27 4.2 6.4 9.1
2700 5.91 4.2 6.4 9.1

Heights of cover shown in table are for finished construction. Dio
To protect pipe during construction, minimum heights of cover prior to allowing construction traffic to cross installation are to be 2 or 900 mm
whichever is greater. This cover shall extend the full length of the pipe culvert. The aopproach fill ramp is to extend a minimum of 10(Dia.+300 mm)

on each side of the culvert, or to the intersection with a cut.
Minimum finished height of cover to be Dig or 600 mm whichever is greater, except pipe under entrances and median crossovers where o
230 mm min. willbe permitted. 2

For Height of Cover greater than 9.0 meters, a specialdesign concrete pipe using Method A bedding and in accordance
with section 105 of the specifications is to be utilized.

T CONCRETE PIPE T

CLASS TABLE FOR H-18 LIVE LOAD 302

232
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FSPAN- SPAN = PC 1
HORIZONTAL INSTALLATION Q %SE VERTICAL INSTALLATION :[RISE
1
EQUIVALENT MAX. HEIGHT OF COVER IN METERS MAX. HEIGHT OF COVER IN METERS
ROUND SIZE SPAN X RISE
SPAN X RISE 0.3 - 39 4.00 - 6.4 0.3 -39 4.0 - 6.4 6.5 - 8.8 8.9 - 12.2
(mm) (mm) (mm)
HE - 1l HE - IV VE -l VE - IV VE -V VE -V
450 575 X 365
600 770 X 490
675 865 X 550
750 960 X 610
825 1055 X 670
900 150 X 730 © © 730 X 1150 © © © Q
4 Z 4 4 Z E
975 1250 X 795 3 2 795 X 1250 3 a a g
[} ] [} [} ] o
o o o o o _
1050 1345 X 855 f< < 855 X 1345 f< f< f< o
1200 1535 X 975 ] S 975 X 1535 ] ] 8 3
I I I I I I
& o o o o o
1350 1730 X 1095 Y Y 1095 X 1730 Y Y W Y
1500 1920 X 1220 1220 X 1920
1650 2110 X 1340 1340 X 2110
1800 2305 X 1465 1465 X 2305
1950 2495 X 1585 1585 X 2495
2100 2690 X 1705 v f 1705 X 2690
Heights of cover shown in table are for finished construction. Span

To protect pipe during construction, minimum heights of cover prior to allowing construction traffic to cross installation are to be 2 or 900 mm whichever is greater.
This cover shallextend the fulllength of the pipe culvert. The approach fill romp is to extend a minimum of 10(Spon + 900 mm) on eoch side of the culvert or to the
intersection with a cut. Minimum finished height of cover to be Span or 600 mm whichever is greater, except pipe under entrances and median crossovers where a 230 mm
minimum will be permitted. 2
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CORRUGATED STEEL PIPE - 68 mm x 12 mm CORRUGATIONS P Pe
A MAXIMUM HEIGHT OF COVER LIMITS IN METERS 5 § £2¢
w 3 w W
32| & SHEET THICKNESS IN MILLIMETERS A
3¢ = sUzF o .
w” o 1.63 2.01 2.77 3.51 4.27 22w 5 Notes:
a < 2200
CIRCULAR |ELONGATED| CIRCULAR |ELONGATED| CIRCULAR |ELONGATED| CIRCULAR |ELONGATED| CIRCULAR |ELONGATED|S = &% 5| (o e heights indicoted in
300 0.07 28.0 30.8 1.63 tables are for finished
construction.
375 0.1 21.0 22.5 24.4 31.7 329 1.63 . .
To protect pipe during
450 0.16 14.3 18.6 16.7 20.4 21.6 26.2 271 27.4 28.6 1.63 construction, minimum~ height
525 0.22 10.9 16.1 12.5 17.3 15.5 225 18.9 23.4 22.5 24.7 2.01 of cover to be os follows
prior to allowing construction
600 | 0.29 8.8 14.0 10.0 15.2 12.2 19.8 14.3 20.7 16.7 21.6 2.77 troffic to cross installation.
675 0.37 7.9 12.5 8.5 13.4 10.0 17.3 n.6 18.3 13.4 19.2 _ .
750 0.46 7.0 1.3 76 12.2 8.5 15.8 9.7 16.4 10.9 17.0 Pipe Diometer Min. Cover Height =
825 0.55 6.4 10.0 7.0 10.9 7.6 14.3 8.5 14.9 9.4 15.5 Construction
900 0.66 6.1 9.1 6.4 10.0 7.0 13.1 7.9 13.7 8.5 14.3 300 mm to 750 mm 450 mm
1050 0.89 5.8 10.3 6.1 12.2 6.4 12.8 6.7 13.7 7.3 14.6 g
Diometer
1200 117 55 9.1 58 1.6 5.8 1.9 6.1 12.5 6.4 131 | [00 mm ond above 2
1350 148 5.5 9.7 5.8 1.6 5.8 1.9 6.1 12.2 Minimum finished height of cover
1500 1.82 55 0.3 ) 6 X n.9 to be /g Dia. or 300 mm, whichever
- - - - - - - is greater, except pipe under
1650 2.21 5.5 10.3 5.5 1.3 entrances ond medion crossovers
1800 2.63 5.5 7.9 5.5 10.0 where @ 230 mm minimum will be
permitted for pipe up to 600 mm
1950 3.08 55 7.9 diameter in which cose the
2100 3.58 5.2 6.1 tobulated minimum sheet thickness for
entrances with less than 300 mm
CORRUGATED STEEL PIPE - 75 mm x 25 mm and 125 mm x 25 mm CORRUGATIONS | cover shall be used.
=The cover shall extend the
E:J N MAXIMUM HEIGHT OF COVER LIMITS IN METERS full length of the pipe. The
= o~ approach fill is to extend a
'i',\ g SHEET THICKNESS IN MILLIMETERS minimum  of (15) Diameters on
g E < eaoch side of the structure, or to
.&J' g 1.63 2.01 2.77 3.51 4.27 the intersection with o cut.
a CIRCULAR [ELONGATED| CIRCULAR [ELONGATED| CIRCULAR |ELONGATED| CIRCULAR [ELONGATED | CIRCULAR [ELONGATED Allowable cover height, os indicated
900 0.66 10.3 16.1 11.6 20.1 14.3 28.9 17.3 34.7 20. 1 39.6 | in the tobles to the left, in excess
of 30 meters are to be considered os
1050 0.89 8.2 13.7 9.1 17.0 10.9 21.9 12.8 25.6 14.6 29.5 special design installations and will require
1200 1.17 7.3 1.9 7.9 14.9 9.1 18.3 10.3 20.7 1.6 23.1 | detailed foundation determination.
1350 148 6.7 10.6 7.0 13.4 7.9 15.8 8.5 17.3 9.4 19.2 For details of elongoted pipe see
sheet 17 of 17.
1500 1.82 6.1 9.4 6.4 1.9 7.0 14.3 7.6 15.5 8.2 16.7 The dllowable cover tables shown
Wi A w
1650 2.21 5.8 8.5 6.1 11.0 6.7 13.4 7.0 14.3 7.6 152 | are bosed on a soil modulus of
1800 2.63 5.8 7.9 5.8 10.0 6.1 12.5 6.7 13.4 7.0 14.0 4.8 MPa. All other design
1950 3.08 5.5 7.3 5.8 9.1 6.1 12.2 6.4 12.8 6.4 13,1 | criteria ore in occordonce with the
2100 3.58 5.5 6.7 5.5 8.5 5.8 1.9 6.1 12.2 6.4 12.8 ':AASHJO ’_Speci:icot'sioqscond vDOT
2250 | 410 55 6.4 55 7.9 58 16 58 9 6.1 2.2 odifications for Soil Corrugoted
Metal Structure Interaction Systems.
2400 4.67 5.5 7.3 5.5 10.9 5.8 1.6 5.8 1.9
2550 | 5.27 55 6.7 55 9.4 55 1.3 5.8 1.6 S
2700 5.91 5.5 7.9 5.5 10.3 5.5 n.3 Maximum height of cover to be
2850 6.59 55 6.7 55 8.8 55 10.9 in accordance with the tables
3000 7'30 5‘2 5.8 5'5 7'6 5'5 9'4 but shall not exceed 9.1 meters.
: . . . . . . Method "A" bedding is to be used
3300 8.83 5.2 5.5 5.5 7.0 .
No elongated pipe allowed
3600 10.51 5.2 55
CORRUGATED STEEL PIPE S REFERENCE.
REFERENCE
HEIGHT OF COVER TABLE FOR H-18 LIVE LOAD 302
UNLESS OTHERWISE NOTED, ALL DIMENSIONS 232
107.06 ON_ THIS SHEET ARE IN MILLIMETERS VIRGINIA DEPARTMENT OF TRANSPORTATION




1]
0 PC-1
w
CORRUGATED ALUMINUM ALLOY PIPE - 68 mm X 13 mm CORRUGATIONS g;@
Isw
Pl
x MAXIMUM HEIGHT OF COVER LIMITS IN METERS =M
[= ~ woOo
g S ¥z
§“§ E SHEET THICKNESS IN MILLIMETERS hEZ
ot -4
w ] 153 1.90 2.67 3.43 4.7 36"
g | g Zxp2
& CIRCULAR [ELONGATED| CIRCULAR |ELONGATED| CIRCULAR |ELONGATED| CIRCULAR |ELONGATED| CIRCULAR [ELONGATED| S 243
300 0.07 15.2 15.2 24.4 26.2 27.4 28.3 1.53
375 0.1 10.6 12.2 1.9 12.2 14.9 21.0 18.3 21.6 21.6 22.5 2.67
450 0.16 8.2 10.0 9.1 10.0 10.6 17.4 12.5 18.3 14.6 18.9 3.43
525 0.22 7.0 8.5 7.6 8.5 8.5 14.9 9.7 15.5 1.0 16.1
600 | 0.29 6.4 76 6.7 76 76 131 8.2 13.7 X 14.0 Notes:
675 0.37 6.1 6.7 6.1 6.7 6.7 1.6 7.3 12.2 7.9 12.5 Co\f/er ?_ei_gnts indicated in tables
750 | 0.46 58 6.1 58 6.1 6.1 0.3 6.7 1.0 7.0 3 °r: or 't“'ste‘? °°ZS'T“°"°“‘
o protect pipe during
825 0.55 5.5 5.5 5.8 9.4 6.4 9.7 6.7 10.0 construction, minimum _height of
900 0.66 4.9 4.9 5.8 8.5 6.1 9.1 6.4 9.4 cover to be as follows prior to
allowing construction troffic to
1050 0.89 5.2 5.5 5.5 7.3 5.5 10.3 5.8 1.6 5.8 1.9 cross instollation.
1200 1.17 5.5 7.0 5.5 9.1 5.5 .3 - : Vin Cover Fieight =
1350 1.48 4.9 5.5 6.4 5.5 8.2 Pipe Diameter uring .
1500 1.82 4.5 592 58 Construction
1650 2.21 4.3 300 mm to 600 mm 450 mm
1800 2.63 3.3 750 mm and over | Equalto Diameter
CORRUGATED ALUMINUM ALLOY PIPE - 75 mm X 25 mm CORRUGATIONS Minimum  finished height of cover
to be Dia./8 or 300 mm, whichever is
& MAXIMUM HEIGHT OF COVER LIMITS IN METERS greater except pipe under
— - entrances and median crossovers
. N where a 230 mm minimum will be
2% E SHEET THICKNESS IN MILLIMETERS permitted for pipe up to 450 mm
= < diometer in which case the
'ni" 'g' 153 1.90 2.67 3.43 4.17 tabulated minimum thickness for
L "
CIRCULAR |ELONGATED| CIRCULAR |ELONGATED| CIRCULAR [ELONGATED| CIRCULAR |ELONGATED| CIRCULAR |ELONGATED| — Shirances with less than 300 mm
900 0.66 7.0 9.1 7.3 11.3 8.2 15.5 9.1 18.6 10.3 20.7 ™ holl extend the ful
=Ihe cover shall exten € Tul
1050 0.89 6.1 7.9 6.4 9.7 7.0 13.4 7.6 15.5 8.2 16.7 length of the pipe culvert. The
1200 1.17 5.8 6.7 6.1 8.5 6.4 1.6 6.7 13.7 7.3 14.6 approach fill ramp is to extend a
1350 1.48 5.5 6.1 5.8 7.6 6.1 10.3 6.4 12.8 6.7 13.4 minimum of (20)Diometers on each
1500 1.82 55 55 6.7 58 9.4 6.1 12.2 6.1 12.5 side of the culvert, or to the
intersection with o cut.
1650 2.21 5.5 6.1 5.5 8.5 5.8 1.6 5.8 1.9
1800 2.63 5.5 5.5 7.6 5.5 1.3 5.8 1.6 For details of elongated pipe see
1950 | 3.08 52 55 7.0 55 9.4 55 1.3 sheet 17 of 17.
2100 3.58 5.2 5.8 5.5 7.6 5.5 9.4 The allowable cover tables shown
2250 4.10 4.5 5.2 6.1 5.5 7.6 are based on o soil modulus of
2400 4.67 3.6 4.9 5.2 6.4 4.8 MPa. Al other design
1" 1
2700 5.91 3.3 4.2 Modifications for Soil Corrugated
2850 6.59 3.6 Metal Structure Interaction
3000 7.30 3.0 Systems.
Sheet 4 of 17
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J
CORRUGATED ALUMINUM ALLOY PIPE - 150 mm X 25 mm CORRUGATIONS
z MAXIMUM HEIGHT OF COVER LIMITS IN METERS Notes:
- ~
Y o~ Cover heights indicated in tables
E E SHEET THICKNESS IN MILLIMETERS are for finished construction.
o . .
~ < To protect pipe during
w W 1.53 1.90 2.67 3.43 4.17 consthuction, minimum height of
a 2 £
& CIRCULAR |ELONGATED| CIRCULAR |ELONGATED| CIRCULAR |ELONGATED| CIRCULAR [ELONGATED| CIRCULAR [ELONGATED gﬁgﬁ{ng‘%g;;icﬂ?ggwtioe;;g',§,°
900 0.66 6.7 8.8 7.3 10.9 7.9 15.5 9.1 18.3 10.0 20.1 cross installation.
1050 0.89 6.1 7.6 6.4 9.4 7.0 13.4 7.6 15.2 8.2 16.4 —— Vi Cover Heignt -
1200 1.17 5.8 6.7 6.1 8.2 6.4 1.6 6.7 13.7 7.0 14.3 Pipe Diameter During |
Construction
1350 1.48 5.5 5.8 5.8 7.3 6.1 10.3 6.4 12.8 6.4 13.1 . -
1500 182 52 55 6.7 58 94 58 .9 6.1 2.5 50 mm ond over| Equalto Diometer
1650 2.21 4.9 5.5 6.1 5.5 8.5 5.8 10.9 5.8 1.9 vini finished haicht of
Inimum inishe: elg otT cover
1800 2.63 5.5 5.5 7.6 5.8 10.0 5.8 1.6 to be Vs Dio. or 0.3 meter.
18950 3.08 4.9 5.5 7.0 5.5 9.1 5.5 n.3 whichever is greater.
2100 3.58 5.2 5.5 5.5 7.3 5.5 8.8 =The cover shall extend the full
2250 4.10 4.5 5.2 5.8 5.5 7.3 length of the pipe culvert. The
2400 267 29 592 ) approach fill ramp is to extend a
: : : - minimum of (20)Diometers on each
2550 S5.27 3.9 4.9 side of the culvert, or to the
2700 5.91 4.2 intersection with o cut.
2850 6.59 33 For details of elongated pipe

see sheet 17 of 17.

The allowable cover tables shown
are based on a soil modulus of

4.8 MPa. All other design

criteria are in accordance with the
AASHTO Specifications and VDOT
Modifications for Soil Corrugated
Metal Structure Interaction
Systems.
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MINIMUM SHEET THICKNESS AND DESIGN DATA

PC-1

PIPE_ARCH DIMENSION MINIMUM MAXIMUM COVER HEIGHT (METERS)
NOMINAL SIZE EQUIVALENT MAXIMUM SHEET
PIPE AREA wgn o THICKNESS MAXIMUM CORNER PRESSURE Notes:
SPAN - RISE ¢ "
DIAMETER REQUIRED 190 290 Cover heights indicated in tables are for
finished construction.
(mm) (mm) (m2) (mm) (mm) (mm) kPa kPa . . . .
To p}rotect pipe duﬂfconstw, minimum
height of cover to be as follows prior
68 mm X 12 mm CORRUGATIONS to allowing construction traffic to cross
430 X 330 375 0.10 105 90 1.63 3.3 5.2 instollotion.
X 4 A 1 1 1. 7 4. - .
530 380 50 0.15 25 05 63 2 2 Pipe Arch Span Min. Cover Height
610 X 460 525 0.20 145 125 1.63 2.4 3.6 During Construction
710 X 510 600 0.26 165 140 163 2.1 3.0 425 mm to 875 mm 450 mm
885 X 610 750 0.41 205 175 1.63 1.5 2.4 1050 mm and above Spém
1060 x 740 T 900 0.59 250 210 1.63 1.5 2.4
Minimum finished height of cover to be
1240 X 840 T 1050 0.81 290 245 2.01 1.5 2.4 /s Span or 0.3 meter, whichever is greater.
1440 x 970 T 1200 1.06 330 280 2.77 1.5 2.4 ** The cover shall extend the full length of
the pipe arch. The approach fill ramp is to
1620 X 1100 T 1350 1.33 370 315 2.77 1.8 2.7 extend o minimum of (10)(Height + /> Span) on
each side of the structure, or the intersection
1800 X 1200 T 1500 1.64 415 350 3.51 1.8 2.7 with a cut.
1950 x 1320 T 1650 1.98 455 385 4.27 1.8 3.0 * When design height of cover falls within this
category, foundation ond backfill must be
2100 x 1450 T 1800 2.35 495 420 4.27 2.1 3.0 approved by the engineer.
75 mm X 25 mm AND 125 mm X 25 mm CORRUGATIONS T Indicates pipe orches for which dimensions
for either corrugation may be used within
1010 x 790 T 900 0.59 330 300 2.77 2.4 3.6 fillheight limitations.
1160 x 920 T 1050 0.81 395 360 2.77 2.4 36 Thg aollowable cover tobles shown are based on o
T so]: modulus of 4.8 %Po. All %h%r\ dis)&g:”o
134 X 1 1 1. 77 4 . criteria are in accordance wi e
340 050 200 o6 85 360 2 2 3.9 Specifications and VDOT Modifications for Soil
1520 x n7o t 1350 1.33 520 475 2.77 2.4 3.9 Corrugated Metal Structure Interaction Systems.
1670 X 1300 T 1500 1.64 580 525 2.77 2.7 3.9
1850 X 1400 T 1650 2.04 640 580 2.77 3.3 4.9 _
2050 X 1500 T 1800 2.42 605 530 2.77 3.3 5.2
2200 X 1620 1950 2.88 655 575 2.77 3.0 4.9
2400 X 1720 2100 3.25 705 620 2.77 3.3 4.9 re e Re 9
2600 X 1820 2250 3.72 755 665 2.77 3.0 4.5 /_ / _ ®
2840 X 1920 2400 4.27 805 705 2.77 3.0 4.9 Rt L
2970 X 2020 2550 4.83 855 750 2.77 3.0 4.5 l
3240 X 2120 2700 5.39 905 795 3.50 2.8 4.3 s
) pon
3470 X 2200 2850 5.95 955 840 3.50 2.4 3.9
3600 X 2320 3000 6.60 1005 885 4.27 2.4 3.6 Sheet 6 of 17
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PC-1
MINIMUM SHEET THICKNESS AND DESIGN DATA Notes:
. Cover heights indicated in tables are for
PIPE_ARCH DIMENSION MINIMUM MAXIMUM COVER HEIGHT METERS finished construction.
EQUIVALENT SHEET . To protect pipe durin nstruction, minimum
NOMINAL SIZE height of cover to be os follows prior
PIPE AREA THICKNESS MAXIMUM CORNER PRESSURE to allowing construction traffic to cross
Re installation.
SPAN - RISE DIAME TER REQUIRED 190 * 290 —
i Min. C Height
(mm) (mm) (m2) (mm) tmm) kPo kPo Pipe Arch Span During Construction
68 mm X 12 mm CORRUGATIONS 425 mm to 875 mm 450 mm
430 X 330 375 0.10 75 1.52 3.3 5.2
530 X 380 450 0.15 75 152 2.7 4.2 1050 mm ond above Span
610 X 460 525 0.20 75 1.52 2.4 3.6 Minimum finished height of cover to be
\ ) !
70 X 5100 500 0.26 75 191 21 30 & Span or 0.3 meter, whichever is _greater.
" The cover shall extend the full length of
885 x 610 750 0.41 75 191 .5 2.4 the pipe arch. The approach fill ronl1/p is to
extend a minimum of (10)(Height + /2 Span) on
1060 x 740 900 0:59 9 2.67 5 2.4 each side of the structure, or the intersection
1240 X 840 1050 0.81 100 2.67 1.5 2.4 with a cut.
Lapped longitudinal seams shall be
1440 X 920 1200 1.06 130 3.43 1.5 2.4 stoggered so as to alternate on each
side of the center of arch top by
1620 X 1100 1350 1.33 155 3.43 1.8 2.7 opproximately 15 percent of the periphery.
1800 X 1200 1500 1.64 180 4.17 1.8 2.7 A tolerance of plus, or minus, 25 mm
is permissible for dimensions of span,
75 mm X 25 mm CORRUGATIONS rise, and corner radius.
1010 X 790 900 0.59 125 1.52 2.4 3.6 * When design height of cover falls within this
category, foundation and backfill must be
160 X 920 1050 0.81 150 1.52 2.4 3.6 opproved by the engineer.
1340 X 1050 1200 1.06 175 1.52 2.4 3.9 The ollowable cover tables shown ore based on a
soilmodulus of 4.8 MPa. All other design
1520 X 1170 1350 1.33 200 1.91 2.4 3.9 criteria are in accordance with the AASHTO
Specifications and VDOT Modifications for Soil
1670 X 1300 1500 1.64 300 191 2.7 3.9 Corrugated Metal Structure Interaction Systems.
1850 X 1400 1650 2.04 350 2.67 3.3 4.9
2050 X 1500 1800 2.42 350 2.67 3.3 5.2 S —
2200 X 1620 1950 2.88 400 3.43 3.0 4.9
2400 X 1720 2100 3.25 450 3.43 3.3 4.9
2600 X 1820 2250 3.72 450 4.17 3.0 4.5 Rb
R R¢ a
2840 X 1920 2400 4.27 450 417 3.0 39 N / €
2970 X 2020 2550 4.83 450 417 3.0 3.3 - - |
Rt
©
I Span
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STRUCTURAL PLATE STEEL PIPE - 150 mm X 50 mm CORRUGATIONS

PC-1

E:J MAXIMUM HEIGHT OF COVER LIMITS IN METERS

%‘AE N; SHEET THICKNESS IN MILLIMETERS

S £ ] 2.77 3.50 4.27 4.76 5.54 6.33 7.1

% % CIRCULAR |ELONGATED| CIRCULAR | ELONGATED| CIRCULAR |ELONGATED| CIRCULAR | ELONGATED| CIRCULAR [ELONGATED| CIRCULAR |ELONGATED| CIRCULAR |ELONGATED
1500 1.82 13.0 14.3 15.2 20.7 17.7 27.4 19.2 314 21.6 37.8 241 44.5 26.8 48.8
1650 2.21 1.0 13.1 12.8 18.9 14.6 24.7 15.5 28.3 17.7 34.4 19.5 39.0 21.3 43.0
1800 2.63 9.7 1.9 1.0 17.4 12.2 22.8 13.1 26.2 14.6 29.6 16.1 32.3 17.7 35.3
1950 3.08 8.5 1.0 9.7 15.8 10.7 21.0 1.6 23.1 12.5 25.3 13.7 27.7 14.9 30.2
2100 3.58 7.9 10.3 8.8 14.9 9.7 19.5 10.0 20.4 1.0 22.2 1.9 241 13.1 26.2
2250 4.10 7.3 9.4 8.2 13.7 8.8 17.7 9.1 18.6 10.0 201 10.7 21.6 1.6 231
2400 4.67 7.0 8.8 7.6 13.1 8.2 16.4 8.5 17.1 9.1 18.3 9.7 19.5 10.3 20.7
2550 5.27 6.7 8.5 7.0 12.2 7.6 15.2 7.9 16.1 8.5 17.0 8.8 18.0 9.4 19.2
2700 5.9 6.4 7.9 6.7 1.6 7.3 14.6 7.6 15.2 7.9 15.8 8.2 16.7 8.8 17.7
2850 6.59 6.1 7.6 6.4 1.0 7.0 14.0 7.0 14.3 7.6 15.2 7.9 15.8 8.2 16.4
3000 7.30 6.1 7.0 6.4 10.3 6.7 13.4 6.7 13.7 7.0 14.3 7.3 14.9 7.6 15.5
3300 8.83 5.8 6.4 6.1 9.4 6.1 12.2 6.4 12.8 6.7 13.4 6.7 13.7 7.0 14.3
3600 10.51 5.5 5.8 5.8 8.5 6.1 1.3 6.1 12.2 6.4 12.8 6.4 13.1 6.7 13.4
3900 12.33 5.5 5.5 7.9 5.8 10.3 5.8 1.9 6.1 12.2 6.1 12.5 6.4 12.8
4200 14.30 5.2 5.5 7.3 5.5 9.7 5.8 1.0 5.8 1.9 5.8 1.9 6.1 12.2
4500 16.42 4.6 5.5 6.7 5.5 9.1 5.5 10.3 5.8 1.6 5.8 1.6 5.8 1.9
4800 18.68 5.5 6.4 5.5 8.5 5.5 9.7 5.5 n.3 5.8 n.3 5.8 1.6
5100 21.09 5.2 5.8 5.5 7.3 5.5 8.2 5.5 9.7 5.5 1.3 5.5 n.3
5400 | 23.65 5.2 6.1 5.5 7.0 55 8.2 5.5 9.4 5.5 10.7
5700 | 26.34 5.2 5.2 5.8 55 7.0 5.5 7.9 5.5 9.1
6000 | 29.20 4.9 5.2 5.8 5.5 6.7 5.5 7.6

Notes:

Cover heights indicated in the table are for finished construction.

To protect pipe during construction minimum height of cover prior

to allowing construction traffic to cross installation is to be Dia./2

This cover shall extend the full length of the pipe.

Structural Plate Pipe dimensions are to inside crest ond are subject

to manufacturing tolerances.

The approach fill ramp is to extend a minimum of 10(Dia.+900 mm) on each side

of the culvert, or to the intersection with a cut.

Minimum finished height of cover to be Dia./8 or 300 mm whichever is greater.

For details of elongated pipe see sheet 17 of 17.

The allowable cover tables shown are based on a soilmodulus of 4.8 MPa.

Allother design criteria are in accordance with AASHTO Specifications and

VDOT Modifications for Soil Corrugated Metal Structure Interaction Systems.
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STRUCTURAL PLATE ALUMINUM PIPE - 230 mm X 64 mm CORRUGATIONS

E:J MAXIMUM HEIGHT OF COVER LIMITS IN METERS
%‘E ““\é SHEET THICKNESS IN MILLIMETERS
SE g 2.54 3.18 3.81 4.44 5.08 5.72 6.35
% = CIRCULAR |ELONGATED| CIRCULAR |ELONGATED| CIRCULAR |ELONGATED| CIRCULAR |ELONGATED| CIRCULAR [ELONGATED| CIRCULAR [ELONGATED| CIRCULAR |ELONGATED
1500 1.82 8.8 9.4 9.7 13.7 10.6 18.2 1.5 21.3 12.5 24.6 13.7 271 14.6 29.2
1650 2.21 7.9 8.5 8.5 12.5 9.4 16.4 10.0 19.5 10.6 21.6 1.6 231 12.1 24.3
1800 2.63 7.3 7.6 7.6 n.2 8.2 15.2 8.8 17.9 9.4 18.9 10.0 201 10.6 21.3
1950 3.08 6.7 7.0 7.3 10.3 7.6 14.0 7.9 16.1 8.5 17.0 8.8 17.9 9.4 18.9
2100 3.58 6.4 6.7 6.7 9.7 7.0 12.8 7.6 14.9 7.9 15.8 8.2 16.4 8.5 17.0
2250 4.10 6.1 6.4 9.1 6.7 121 7.0 14.0 7.3 14.6 7.6 15.2 7.9 15.8
2400 4.67 5.8 6.1 8.5 6.4 1.2 6.7 13.4 7.0 14.0 7.0 14.3 7.3 14.9
2550 5.27 55 6.1 7.9 6.1 10.6 6.4 12.5 6.7 13.4 6.7 13.7 7.0 14.0
2700 5.91 5.2 5.8 7.6 6.1 10.0 6.1 1.8 6.4 12.8 6.4 13.1 6.7 13.4
2850 6.59 4.9 5.8 7.3 5.7 9.4 6.1 n.2 6.1 12.1 6.4 12.8 6.4 13.1
3000 7.30 4.6 5.5 6.7 5.7 9.1 5.7 10.6 6.1 12.2 6.1 12.5 6.1 12.5
3300 8.83 4.3 5.5 6.1 5.4 8.2 5.7 9.7 5.7 13 5.7 1.8 5.7 1.8
3600 10.51 3.6 5.5 5.7 5.4 7.6 5.4 8.8 5.4 10.0 5.7 1.5 5.7 1.5
3900 | 12.33 5.2 5.4 7.0 5.4 8.2 5.4 9.4 5.4 10.6 5.4 n.2
4200 | 14.30 5.1 5.7 5.4 6.7 5.4 7.9 5.4 8.8 5.4 9.7
4500 16.42 51 5.4 5.4 6.4 5.4 7.0 5.4 7.9
4800 | 18.68 5.1 5.1 5.7 5.1 6.4
5100 | 21.09 4.2 4.8 5.1 5.4
5400 | 23.64 3.9 4.5
5700 | 26.34 3.9

Notes:

To protect pipe during construction minimum height of cover prior Cover heights indicated in table are for finished construction.

to allowing construction troffic to cross installation is to be Dia./2.

This cover shall extend the full length of the pipe Minimum finished height of cover to be Dia./8 or 300 mm whichever is greater.

The approach fill ramp is to extend a minimum of 10(Dia. + 900 mm)
on eoch side of the structure, or to the intersection with a cut. For details of elongated pipe see sheet 17 of 17.
Steelbolts only to be used.

The allowable cover tables shown are based on a soilmodulus of 4.8 MPa.
Bolts are 20 mm diometer, high strength to meet current A.S.T.M.

designation A-325M and galvanized to meet current AS.T.M.
designation A-153M. Bolts are to be located in the valley VDOT Modifications for Soil Corrugated Metal Structure Interaction Systems.

Allother design criteria are in accordance with AASHTO Specifications and

and crest of each corrugation in double rows spoced 45 mm apart.
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REVISED ON 8/97

MINIMUM THICKNESS-STRUCTURAL PLATE STEEL PIPE ARCHES 150 mm X 50 mm CORRUGATIONS

PC-1

PIPE ARCH DIMENSION MINIMUM MAXIMUM ALLLOWABLE
NOMINAL SIZE MAXIMUM SHEET COVER HEIGHT (m) NOTES
AREA ngn R THICKNESS MAXIMUM CORNER PRESSURE X When design height of cover falls within this
SPAN RISE c REQUIRED = X 790 category, foundation fJnd backfill must be
m m (m2) (mm) (mm) (mm) MPa MPa opproved by the Engineer.
185 140 204 533 458 277 48 73 Cover heights indicated in table ore for
1.95 1.45 2.23 521 458 2.77 4.5 7.0 finished construction.
2.05 1.50 2.42 559 458 2.77 4.2 6.7
2.15 1.55 2.60 544 458 2.77 4.2 6.4 The allowable cover tobles shown are based on a
2.20 1.60 2.88 528 458 2.77 3.9 6.1 soil modulus of 4.8 MPa. Al other design criteria
are in accordance with the AASHTO
2.35 1.65 3.07 569 458 2.77 3.6 5.7 Specifications ond VDOT Modifications for Soil
2.40 1.70 3.25 551 458 2.77 3.6 5.4 Corrugated Metal Structure Interaction Systems.
2.50 175 3.53 531 458 2.77 3.6 5.4
2.60 1.80 3.72 577 458 2.77 3.3 5.1 Structural Plate Pipe-Arch dimensions are to
2.70 1.85 3.99 554 458 2.77 3.3 4.8 inside of crest and are subject to manufacturing
tolerances.
2.85 1.90 4.27 605 458 2.77 3.0 4.8
290 1.95 4.55 582 458 277 3.0 4.5 Minimum finished height of cover shallbe !/ Span
2.95 2.00 4.83 556 458 2.77 3.0 4.5 or 300 mm, whichever is greater.
3.10 2.05 5.1 607 458 2.77 2.7 4.2
3.25 2.10 5.39 663 458 2.77 2.7 4.2 To protect pipe during construction minimum
3.30 2.15 5.67 638 458 2.77 2.7 39 height of cover prior to allowing construction
3.45 2.20 5.05 596 458 2.77 24 3.9 traffic to cross installation shall be §%
3.50 2.25 6.22 668 458 2.77 2.4 3.6 This cover shall extend the full length of the
3.60 2.30 6.60 640 458 277 2.4 3.6 pipe arch. The approach fill ramp is to extend
3.75 2.35 6.87 699 458 2.77 2.4 36 o minimum of (10)(Height - S"T""’ on eoch
3.80 2.40 7.25 671 458 2.77 2.4 3.6 side of the structure, or to the intersection
3.85 2.45 7.52 640 458 2.77 2.1 3.3 with o cut.
3.90 2.50 7.90 610 458 2.77 2.1 3.3
4.10 2.55 8.27 668 458 2.77 2.1 3.3 —
4.25 2.60 8.64 734 458 2.77 2.1 3.0
4.30 2.65 9.01 701 458 2.77 2.1 3.0
4.35 2.70 9.38 668 458 2.77 1.8 3.0 Rb
4.50 2.75 9.75 734 458 2.77 1.8 3.0 Re / Re &
4.65 2.80 10.13 803 458 2.77 1.8 2.7 - 7
4.70 2.85 10.50 767 458 2.77 1.8 2.7 Rt o
4.75 2.90 10.96 732 458 2.77 1.8 2.7 ‘ l
4.80 3.00 1.33 696 458 2.77 1.8 2.7
5.00 3.00 n.71 765 458 2.77 1.8 2.7 f Spon
5.05 3.05 12.17 729 458 2.77 1.8 2.7
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pC-t MINIMUM THICKNESS-STRUCTURAL PLATE STEEL PIPE ARCHES 150 mm X 50 mm CORRUGATIONS
PIPE ARCH DIMENSION MINIMUM MAXIMUM ALLLOWABLE
MAXIMUM SHEET COVER HEIGHT (m)
SPAN RISE AREA . f THICKNESS MAXIMUM CORNER PRESSURE
REQUIRED
190 290
m m (m2) (rmm) (mm) (mm) MPa wa ¥
4.05 2.85 9.01 978 788 2.80 3.6 5.4 x
4.10 2.90 9.48 958 788 2.80 3.6 5.1 x
4.25 2.95 9.75 1006 788 2.80 3.6 5.1 x
4.30 3.00 10.13 986 788 2.80 3.6 4.8 x
4.40 3.05 10.59 963 788 2.80 3.3 48 x
4.55 3.10 10.96 10M 788 2.80 3.3 48 x
4.65 3.15 11.43 1062 788 2.80 3.3 45 x
4.75 3.20 11.80 1039 788 2.80 3.3 45 x
4.80 3.25 12.26 1016 788 2.80 3.0 4.2 x
4.95 3.30 12.73 1069 788 2.80 3.0 4.2 x
5.00 3.35 13.19 1044 788 2.80 3.0 4.2 x
5.20 3.40 13.56 1100 788 2.80 3.0 4.2 x
5.25 3.45 14.03 1074 788 2.80 3.0 39 x
5.30 3.50 14.59 1049 788 2.80 2.7 39 «x
5.45 3.55 14.96 1105 788 2.80 2.7 39 x
5.50 3.60 15.51 1072 788 2.80 2.7 39 x
5.65 3.65 15.98 135 788 2.80 2.7 3.6 x
5.70 3.70 16.44 1107 788 2.80 2.7 36 x
5.85 3.75 16.91 1166 788 3.50 2.4 3.9
5.95 3.80 17.47 1138 788 3.50 2.4 3.9
6.00 3.85 18.02 mo 788 3.50 2.4 3.9
6.05 3.90 18.58 1080 788 3.50 2.4 3.6
6.20 3.95 19.04 1040 788 3.50 2.4 3.6
6.25 4.00 19.60 M0 788 3.50 2.4 3.6
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When design height of cover falls within this
category, foundation and backfill must be
approved by the Engineer.

Cover heights indicated in table are for
finished construction.

The allowable cover tables shown ore based on o
soilmodulus of 4.8 MPa. Allother design criteria
are in accordance with the AASHTO
Specifications and VDOT Modifications for Soil
Corrugated Metal Structure Interaction Systems.

Structural Plate Pipe-Arch dimensions are to
inside of crest oand ore subject to manufacturing
tolerances.

Minimum finished height of cover shall be Span
or 0.3 meter, whichever is greater.
To protect pipe during construction minimum
height of cover prior to allowing construction
traffic to cross installation shall be Span.

2

This cover shall extend the full length of the
pipe arch. The approach fill ramp is to extend
a minimum of (10)(Height + Span) on each

2

side of the structure, or to the intersection
with a cut.

Maximum cover heights shown may be increased
by o moximum of 0.3 meter if o sheet thickness
greater thon 2.80 mm is used.

Rise

Rob
Rc / R¢

2
— B

Spon

STRUCTURAL PLATE STEEL PIPE ARCH
HEIGHT OF COVER TABLE FOR H-18 LIVE LOAD
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STRUCTURAL PLATE ALUMINUM ALLOY PIPE ARCHES 230 mm X 65 mm CORRUGATIONS PC-1
MAXIMUM COVER HEIGHT IN (m)
CORNER MINIMUM SHEET THICKNESS IN (mm) Notes:
SPAN RISE RADIUS MAXIMUM CORNER PRESSURE IN (MPa) AREA Cover heights indicated in table are for finished construction.
Structurol Plote Pipe-Arch dimensions are to inside crest and
2.55 mm 3.20 mm 3-80 mm 4.45 mm - are subject to manufacturing tolerances.
m m (mm) 190 190 290 190 290 190 290 (m?) To protect pipe during construction, minimum height of cover
1. 1 7. ] 10. ] 12. ] 12. ] prior to allowing construction traffic to cross installation to
% 50 808 6 8.5 0.9 8.5 2.8 85 28 2.29 be !/ Span. This cover shall extend the full length of the pipe
2.00 1.50 808 7.0 7.9 10.3 7.9 12.1 7.9 12.1 2.47 arch. The approach fill ramp is to extend o minimum of
2.00 1.70 808 7.0 7.9 10.3 7.9 12.1 7.9 12.1 2.75 (10)(Height ~ '/'zh Span) on each side of the structure, or to the
2.10 1.75 808 6.7 7.6 9.7 7.6 1.5 7.6 1.5 2.96 intersection with o cut.
Steel bolts only to be used.
2.20 1.80 808 6.4 7.3 9.4 7.3 10.9 7.3 10.9 3.19 - - i . i
2.35 1.80 808 6.1 5.7 8.8 6.7 03 6.7 03 342 .Mm:mum finished height of cover to be '/ Span or 0.3 meter whichever
2.45 1.85 808 5.8 6.4 8.5 6.4 9.7 6.4 9.7 3.65 is greater.
2.55 1.90 808 5.5 6.1 8.2 6.1 9.4 6.1 9.4 3.89 Bolts are M20 diameter, high strength to meet current AASHTO
2.70 1.90 808 5.1 6.1 7.6 6.1 9.1 6.1 9.1 413 geSEan:ion h:-:gm %nc:t golvonitzedb tol metetdcyrr&nt AfiT-M- 4
esignation A- . Bolts are to be located in the valley an
2.80 1.95 808 4.8 5.7 7.3 5.7 8.5 5.7 8.5 4.19 crest of each corrugation in double rows spoced 44 mm apart.
2:90 2.00 808 4.8 5.4 7.0 54 8.2 54 8.2 4.64 % When design height of cover falls within this category, foundation
3.00 2.00 808 4.5 5.1 6.7 5.1 7.9 5.1 7.9 4.90 and backfill must be approved by the Engineer.
3.10 2.05 808 4.5 5.1 6.7 5.1 7.6 5.1 7.6 5.16 The allowable cover tables shown are based on a soil modulus
3.30 2.10 808 4.2 4.8 6.4 4.8 7.3 4.8 7.3 5.43 of 4.8 MPa. All other design criterio are in accordance
with the AASHTO Specifications and VDOT Modifications
3:40 215 808 4.2 4.5 6.1 4.5 7.0 4.5 7.0 5.70 for Soil Corrugated Metal Structure Interaction Systems.
3.50 2.15 808 3.9 4.5 5.7 4.5 7.0 4.5 7.0 5.98
3.60 2.20 808 3.9 4.5 5.7 4.5 6.7 4.5 6.7 6.27
3.70 2.20 808 3.6 4.2 5.4 4.2 6.4 4.2 6.4 6.55
3.80 2.25 808 3.6 4.2 5.4 4.2 6.4 4.2 6.4 6.85
3.95 2.30 808 3.6 3.9 5.1 3.9 6.1 3.9 6.1 7.15
4.00 2.50 808 3.3 3.9 5.1 3.9 6.1 3.9 6.1 7.71
4.00 2.55 808 3.3 3.9 5.1 3.9 6.1 3.9 6.1 8.06
4.25 2.55 808 3.3 3.6 4.8 3.6 5.7 3.6 5.7 8.39
4.25 2.60 808 3.3 3.6 4.8 3.6 5.4 3.6 5.4 8.75
4.25 2.85 808 3.3 3.6 4.8 3.6 5.7 3.6 5.7 9.43
4.35 2.90 808 3.0 3.6 4.5 3.6 5.4 3.6 5.4 9.82
4.45 2.95 808 3.6 4.2 3.6 5.1 3.6 5.4 10.21
4.55 3.00 808 3.3 3.9 3.3 4.8 3.3 5.1 10.61
4.65 3.05 808 3.3 3.6 3.3 4.2 3.3 5.1 1.02
4.75 3.10 808 3.3 3.3 3.3 4.2 3.3 4.8 .44
4.90 3.15 808 3.0 3.0 3.6 3.0 4.5 1.85
5.00 3.20 808 3.0 3.6 3.0 4.2 12.29
5.10 3.25 808 3.0 3.3 3.0 3.9 12.72
5.20 3.30 808 3.0 3.0 3.6 13.17
5.25 3.35 808 3.0 3.0 3.6
5.50 3.45 808 2.7 3.0
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Pc-1 |

| A
ALUMINUM SPIRAL RIB PIPE 19 mm WIDE x 19 mm DEEP RIBS SPACED @ 190 mm :Z:I E:J
OE~
I=zWw
===
MAXIMUM HEIGHT OF COVER LIMITS IN METERS — & o)
PIPE Hge
DIAMETER ARZEA SHEET THICKNESS IN MILLIMETERS he
=T
( ) ( )
mm m 163 2.01 2.77 3.43 3 6w
Sxp >
CIRCULAR | ELONGATED | CIRCULAR |[ELONGATED | CIRCULAR [ELONGATED [ CIRCULAR | ELONGATED % 8 g 8
300 0.07 231 46.3 28.9 41.4 153
375 o.n 14.3 28.6 17.4 34.7 23.8 30.5 2.67
450 0.16 10.3 21.0 12.2 24.4 15.8 32.0 19.8 39.6 3.43
525 0.22 8.5 171 9.4 19.2 1.9 23.8 14.3 28.6
600 0.29 7.3 14.9 7.9 16.1 9.7 19.5 n3 22.5 .
Notes:
675 0.37 6.7 13.4 7.3 14.6 8.2 16.7 9.4 18.9 _ Cover heights indicated in tables are for
750 0.46 6.1 125 6.7 13.4 7.3 4.9 8.2 6.4 finished construction.
To protect pipe MQM,%
900 0.66 5.8 1.6 6.1 12.2 6.4 12.8 7.0 14.0 minimum height of cover to be as follows
prior to allowing construction traffic to
1050 0.89 5.5 1.0 5.5 1.3 5.8 1.9 6.1 12.5 cross installation.
1200 117 5.5 1.0 5.5 n.3 5.8 1.9
. . Min. Cover Height =
1350 1.48 5.5 1.0 5.5 n.3 Pipe Diometer During Construction
1500 1.82 5.5 1.0 5.5 1.0
300 mm to 600 mm 450 mm
1650 2.21 5.5 1.0
1800 2.63 5.2 750 mm and over Equal to Diometer

Minimum finished height of cover
to be Dia. or 300 mm, whichever is
4

greater, except pipe under entrances

and median crossovers where a 230 mm
minimum will be permitted for pipe up

to 450 mm diameter in which case the
tabulated minimum sheet thickness for
entrances with less than 300 mm cover
shall be used.

=The cover shall extend the full
length of the pipe culvert. The
approach fill ramp is to extend a
minimum of (20)Diom. on each side of
the culvert, or to the intersection
with a cut.

For details of elongated pipe see
sheet 17 of 17.

The allowable cover tables shown are
based on o soil modulus of 4.8 MPa.
All other design criterio are in accordonce
with the AASHTO Specifications and VDOT
Modifications for Soil Corrugated Metal
Structure Interaction Systems.
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%)
% PC-1
STEEL SPIRAL RIB PIPE 19 mm WIDE X 19 mm DEEP RIBS SPACED @ 190 mm gIE‘
[SR=
I=zY
=
MAXIMUM HEIGHT OF COVER LIMITS IN METERS - 8#’)
woo
PIPE [
DIAMETER AR%A SHEET THICKNESS IN MILLIMETERS heZ
ET
( ) ( ) .
mm m 163 2.01 2.77 §5; 5 Notes:
Sxwn >
CIRCULAR ELONGATED CIRCULAR ELONGATED CIRCULAR ELONGATED %83 3 Cover heights indicated in tables
are for finished construction.
500 007 48.4 .63 To protect pipe during construction,
375 0.1 35.0 163 minimum height of cover to be as follows
: i prior to ollowing construction traffic
450 0.16 225 28.0 39.6 1.63 to cross installation.
525 0.22 16.1 32.3 19.5 39.3 26.8 2.01 ) .
Pipe Diometer Min. Cover Height =
600 0.29 12.5 25.0 14.6 29.6 19.8 39.6 2.77 During Construction
675 0.37 10.3 20.7 1.9 23.8 15.2 30.8 300 mm to 750 mm 450 mm
750 0.46 8.8 17.7 10.0 20.1 12.5 25.3 Dio.
900 mm and above ——
900 0.66 7.3 14.6 7.9 15.8 9.4 18.9
1050 0.89 6.4 13.1 7.0 14.0 7.9 15.8 Minimum finished height of cover
Dia. ; i
1200 117 6.1 12.2 6.4 12.8 7.0 14.0 to be 8- or 300 mm, whichever is
greater except pipe under entrances
1350 1.48 5.8 1.6 5.8 1.9 6.4 12.8 and median crossovers where a 230 mm
minimum will be permitted for pipe up
1500 1.82 5.5 1.3 5.8 1.6 6.1 12.2 to 600 mm diometer in which cose the
tabulated minimum sheet thickness for
1650 2.21 5.5 1n.3 5.8 1.6 entrances with less than 300 mm cover
shallbe used.
1800 263 55 .0 55 "3 *The cover shall extend the full
1950 3.08 5.5 1.0 length of the pipe. The
op_prooch fill is to' extend a
2100 3.57 55 1.0 minimum of (15)Diometer on
each side of the structure, or to the
intersection with a cut.
Note: Allowable cover heights, as indicated
. . . T . . in the table to the left, in excess of
A Maximum Height of Cover Table for Steel Spiral Rib Pipe with 19 mm wide X 25 mm deep 30 meters are to be considered as
ribs spaced at 292 mm is available upon request. special design installations and will
require detailed foundation determination.
For details of elongated pipe see
sheet 17 of 17.
The allowable cover tables shown are
based on a soil modulus of 4.8 MPa.
All other design criteria are in occordance
with the AASHTO Specifications and VDOT
Modifications for Soil Corrugated Metal
Structure Interaction Systems.
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PC-1
CAST IRON PIPE CULVERT DESIGNATION®
MAXIMUM HEIGHT OF COVER IN METERS
Diameter Area
(mm) (m?)
0.30 - | 4.0 - 6.5 - | 10.2 - | 183 -
3.9 6.4 10.6 18.2 25.9
300 0.07
375 on
410 0.13 o o o o o
c c o c 0. o=
el ] 235 as 23
450 0.17 ad -] avo ay a o
T oo ~0 =0 0
2 e 3: 33 By
600 0.29 < E < o
§= | 3 | £5 | 2P | 20
kel 9O o© oo oo
750 0.46 2 | T2 | 22 | 32 | £2
[ [ we w o wo
900 0.66 = = = 2 =
1050 0.89
1200 117
Notes:

(1) Pipe may be smooth cost iron, corrugated cast iron, or ribbed cast iron.
(2) Pipe to be smooth cast iron only.

(3) Pipe to be corrugated caost iron or ribbed cast iron.
(4) May be substituted for 375 mm pipe culvert at no increase in price bid for
375 mm pipe, where opproved by the Engineer.
(5) Crushing strength (kN/m)
Standord pipe
Heavy pipe
Extra heavy pipe

29.2 kN/m
43.8 kN/m
58.4 kN/m

Maximum height of cover shown in table is for finished construction.

To protect pipe during construction, minimum height of cover prior to allowing
construction traffic to cross installation is to be 600 mm. This cover is to extend the

full length of the pipe culvert. The approach fillramp is to extend a minimum of

10 (Diometer «+ 900 mm) on each side of the culvert, or to the intersection with a cut.
Minimum finished height of cover to be 600 mm, except pipe under entrances and
median crossovers where a 230 mm minimum will be permitted.
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REVISED ON 7/01

EXTRA STRENGTH CLAY PIPE
Diometer | Arg0 | yoximum Cover

(mm) (mz) (m)

300 0.07 4.57

375 o.n 4.57

450 0.17 4.57

525 0.22 4.57

600 0.29 4.57

750 0.46 3.96

900 0.66 3.96

Notes:

All Vitrified Clay Pipe is to be Extra Strength.

Moximum heights of cover shown in toble are for finished construction.

To protect pipe during ¢onstruction minimum height of cover prior to

allowing construction traffic to cross installation is to be 900 mm. This

cover is to extend the full length of the pipe culvert. The approach fill

ramp is to extend a minimum of 10 (Dia. + 900 mm) on each side of the culvert,
or to the intersection with a cut.

Minimum finished height of cover to be 600 mm, except pipe under entrances
ond medion crossovers where a 230 mm minimum will be permitted.

Method A" bedding is to be used for all installotions unless otherwise
designated on plans.

VITRIFIED CLAY

* ¥

PC-1
POLYETHYLENE DOUBLE WALL
CORRUGATED PIPE CULVERT
X Allowable
Diameter Arezo Moximum Cover
(mm) (m¢) (m)
300 0.07 6.3
375 0.1 6.3
450 0.17 6.0
600 0.22 6.0
750 0.45 5.7
900 0.65 5.4
Note: For details of bedding for Polyethylene Pipe Culvert see Standard PB-1.
POLYVINYLCHLORIDE RIBBED
PIPE CULVERT
Diometer Area Maxif:S;Ob(ltiver
(mm) (m?2) ()
450 0.16 6.0
525 0.21 5.7
600 0.28 5.7
750 0.44 5.4
900 0.64 5.4
1200 1.14 5.4
Notes:

Cover heights indicated in tables are for finished construction.

To protect pipe during construction, minimum height of cover to be os follows
prior to ollowing construction troffic to cross installation.

.. ** .
Minimum cover Height
During Construction

450 mm

Pipe Diometer

300 to 750

900 ond obove D'On;i

Minimum finished height of cover to be !/3 Diometer or 300 mm whichever is greater,
except pipe under entrances ond medion crossovers where a 230 mm minimum
willbe permitted for pipe up to 600 mm diometer.

The cover shall extend the full length of the pipe. The approach fill is to
extend @ minimum of (15)(Diameter + !/ Diameter) on each side of the structure,
or to the intersection with a cut.

The ollowable cover tobles shown are based on o soil modulus of 4.8 MPa. Al

other design criteria ore in accordance with the AASHTO Specifications and
VDOT Modifications for Soil Thermoplastic Pipe Interaction Systems.

PLASTIC PIPE
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Double Line of Min.
4.2 mm dia. Wire on 600 mm
Centers Min. Tensile
Strength 551.2 kPa

3 5
o o
ELLIPTICAL FACTORY SHAPE ELONGATED WITH WIRE
(SHOP ELONGATED)
TYPE 1 TYPE 2

D - Diometer of round pipe

Min. 5.7 mm dia. Rods
on 600 mm Centers.
Min. Tensile Strength
551.2 kPa

D + 5%

ELLIPTICAL WITH ROD
AND TURNBUCKLE

TYPE 3

Note:

Wire or rod to be removed when fill reaches
height specified for allowing construction traffic.

Methods shown apply to corrugated steel or corrugaoted aluminum alloy pipe.

Pipe size ond cover height combinations requiring elongation are to be aos tabulated on the applicable PC-1 tobles or os

shown on plans.

Any of above types of elongation may be used, unless otherwise noted on plans, special provisions, or directed by the Engineer.

Field elongation will not be permitted without the approval of the Engineer, or unless indicated on plans.

Elongation is to be performed prior to any required bituminous coating and paving of the invert.

Wire and rods to be attached to side of pipe in accordance with manufacturer's standard methods, meeting the approval of the Engineer.
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REVISED ON 8/97

200 X 200 mm Opening for Backfill PP-1
installation at both ends of Box Culvert. 200 X 200 mm Opening for Backfil
Existing installation at both ends of Pipe.
Double row
A \ \y Box Culvert bricks shall
AR SURET ORI - ., be employed
P I I > > PR C Back il Existing Pipe
X . | Existing
Backfill ’ o Invert elevation
T .

IIIIIIIIIIIIIIII . . - | I T
T T T T T 1
) B B | Double Row
N S S L Bricks shall
S St S W W be employed

o e T e T . R . I_> C Double Row Bricks H

- = < vy . 300 Min.
A SECTION C-C
300 Min. SECTION A-A
I_>B 300 Min. 300 Min. Voriogle_ ltqp top]650 mm diometer Pipe
xisting pe
A RS IR Existing = Mortar Welded Wire Fabric;
T ' Class 20 Conc. Pipe | VSRR 27 76 x 76, MW30x MW30
Concrete (900 - 2700 mm Pipes)

+—Brick ) .

Masonry i )
- IR W S
- o TN ]
i Suggested
=B \ . _BGCkflu 20% X 200 mm Opening
Existing Pipe to facilitate installation

SECTION OF BRICK MASONRY .
PIPE PLUG of Bockfillat both ends
of Pipe for alltypes of

SECTION OF CONCRETE PIPE PLUG

76 x 76, MWI5 x MW15
(750 & Smaller Pipes)

a- 50 mm for 750 mm &
Smaller Pipes
75 mm for 900 - 2700 mm
Pipes

%*- 100 mm_for 750 mm
Smaller Pipes
150 mm for 900 mm -
2700 mm Pipes

AAALALANANARNNRAN
ANANANANANANNAN (W

E
NS

SECTION OF PRECAST PIPE PLUG (Male End)

pipe plugs. Male or Female plug design
{1 {l
QUANTITIES (to be furnished where opplicable>

, o 5 SECTION B-B

Eipe Backfil m

1€ | per meter | Conc.Plug

300 0.022 .010

375 0.034 .022

NOTES:

450 0.050 .038

600 0.089 .077 Backfillis to_be either Flowable Backfillor Fine Aggregate

750 0.139 127 as per the Specifications.

900 0.200 .188 For placement of structures, see roadway plan sheets.
1050 0.272 .260
1200 0.356 344 Concrete brick moy be used in lieu of clay brick. Jumbo brick
1350 0.451 439 willbe permitted.
1500 0.556 .544
1650 0.673 .661 Precast notes :
1800 0.801 .789 Concrete to be 30 MPa Minimum Compressive strength.
2050 0.940 .928 . . : .
2100 1.090 1078 %\Kgﬁ‘rT%eMﬂr;%.Remforcmg Steel shall be in accordance with
2250 1.252 1.240
2400 1.424 1.412 Detail shown for Precast Plug is representative only, other
2550 1.608 1.596 Eﬁnog?:.:;:?turer s design willbe acceptable upon approvalby the
2700 1.802 1.790

SPECIFICATION
REFERENCE

VIRGINIA DEPARTMENT OF TRANSPORTATION
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