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ITEM 0-701 PIPE FOR STORM DRAINS AND CULVERTS 1.5
1.6

1. DESCRIPTION. This item shall consist of the construction of 4
pipe culverts and storm drains in accordance with these 5
specifications and in reasonably crose conformity with the lines 5
~nd grades shown on the plans. 6

2. MATERIALS. Materials shall meet the requirements shown on 9
the plans and specified below. 9

1.1 PIPE.

Zinc Coated Corrugated Steel Pipe
Galvanized Steel Corrugated Structural

Plates and Fasteners for Pipe, Pipe­
Arches, and Arches

Precoated (Polymeric) Galvanized
Steel Sewer and Drainage Pipe

Vitrified Clay Pipe
Non-Reinforced Concrete Pipe
Reinforced Concrete Pipe
Reinforced Concrete D-Load Pipe
Reinforced Concrete Arch Pipe
Reinforced Concrete Elliptical Pipe
Bituminous Coated Corrugated Steel Pipe

and Pipe Arches
Corrugated Aluminum Alloy Culvert Pipe
Bituminous Coated Corrugated Aluminum Alloy

Culvert Pipe

Bituminous Coated Structural Plate Pipe,
Pipe Arch, and Arches

Aluminum Alloy Structural Plate for Pipe,
Pipe Arch, and Arches

Asbestos-Cement Storm Drain Pipe
polyvinyl Chloride (PVC) Pipe
Corrugated Polyethylene Drainage Tubing

ASTM A 760

ASTM A 761

ASTM A 762
ASTM C 700
ASTM C-14
ASTM C 76
ASTM C 665
ASTM C 506
ASTM C 507

AASHTO M 190
AASHTO M 196

AASHTO 196
and M 190

AASHTO M 167
and 243

AASHTO M 219
ASTM C 663
ASTM D 3034
AASHTO M 252

11

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

2.2 CONCRETE. Concrete for pipe cradles shall have a minimum 42
compressive strength of 2000 psi at 28 days and £onform to the 43
requirements of ASTM C 94. 43

2.3 RUBBER GASKETS. Rubber gaskets for rigid pipe shall conform 46
to the requirements of ASTM C 443. 46

1.4 JOINT MORTAR. ~ipe joint mortar shall consist of one part 49
portland cement and two parts sand. The portland cement shall 50
conform to the requirements of ASTM C-150, !ype I. !he sand 52
shall conform to the requirements of ASTM C 144. 52
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ITEM 0-701 PIPE FOR STORM DRAINS AND CULVERTS 1.5
1.6

2.5 OAKUM. Qakum for joints in bell and spigot pipe shall be 55
made from hemp (Cannabis Sativa) line, Qr Benares Sunn fiber, Qr 57
from a combination of these fibers. The oakum shall be 58
thoroughly corded and finished. - 58

2.6 JOINT FILLERS. Poured filler for joints shall conform to 61
the requirements of ASTM 0 1190. 61

2.7 PLASTIC GASKETS. Plastic gaskets shall conform to the 64
requirements of AASHTO M 198 (Type B). 64

2.8 COMPRESSION JOINTS. ~aterials for compression joints for 67
vitrified clay pipe ~hall meet the requirements of ASTM C 425. 68

1. SPNSTRUCTION METHODS. 70

1.1 EXCAVATION. Ihe width of the pipe trench shall be 73
sufficient to permit satisfactory jointing of 1he pipe and 74
thorough tamping of the bedding material under and around the 74
pipe, ~ut shall not be less than the external diameter of the 75
pipe plus 6 inches on each side. Ihe trench walls shall be 76
approximately vertical. 76

~here rock, ~ardpan, Qr other unyielding material is encountered, 80
it shall be removed below the foundation grade for a depth of at 81
least 12 inches (300 mm) or one-half inch (12.7 mm) for each foot 82
of fill over the-top of the pipe, ~hichever is greater, 2ut not 84
more than three-quarters of the nominal diameter of the pipe. 84
The width of the excavation shall be at least 1 foot (300 mm) 85
greater than the horizontal outside diameter of the pipe. Ihe 87
excavation below grade shall be backfilled with selected fine 87
compressible material, ~uch as silty clay or loam, !nd lightly 89
compacted in layers not over 6 inches (150 mm) in uncompacted 89
depth 10 form a uniform but yielding foundation. 90

Where a firm foundation is not encountered at the grade 92
~stablished, £ue to soft, §Pongy, Qr other unstable soil, lhe 96
unstable soil shall be removed and replaced With approved 96
granular material for the full trench width. Ihe Engineer shall 98
determine the depth of removal necessary. The granular material 99
shall be compacted to provide adequate support for the pipe. 99

The excavation for pipes that are placed in embankment fill shall 101
not be made until the embankment has been completed to a height 102
above the top of the pipe as shown on the plans. 102

1.2 BEDDING. The pipe bedding shall conform to the class 105
specified on the pl~ns. ~hen no bedding class is specified or 106
detailed on the plans, lhe requirements for Class C bedding shall 107
apply. 107
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ITEM 0-701 PIPE FOR STORM DRAINS AND CULVERTS 1.5
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ia) Rigid Pipe. £lass A bedding shall consist of a 110
continuous concrete cradle conforming to the plan details. 110

~lass B bedding shall consist of a bed of granular material 112
having a thickness of at least 6 inches (150 mm) below the bottom 113
of the pipe and extending up around the pipe for a depth of not 114
less than 30 percent of its vertical outside diameter. !he layer 115
of bedding material shall be shaped to fit the pipe for at least 115
10 percent of the vertical diameter of the pipe and shall have 116
recesses shaped to receive the bell of ~ell and spigot pipe. !he 118
bedding material shall be sand or selected sandy soil all of 118
which passes a 3/8 inch (9.5 mm) sieve and not more than 119
10 percent of which passes a No. 200 (0.07S mm) sieve. 119

£lass C bedding shall consist of bedding the pipe in its natural 121
foundation to a depth of not less than 10 percent of its vertical 122
outside diameter. The bed shall be shaped to fit the pipe and 123
shall have recesses-shaped to receive the bell of bell and spigot 123
pipe. 123

ib) Flexible Pipe. ror flexible pipe the bed shall be 126
roughly shaped to fit the pipe and a bedding blanket of §and or 127
fine granular material shall be provided as follows: 127

Pipe Corrugation Depth Minimum Bedding Depth 129

in.

1/2

2

2-1/2

12.5

25.0

50.0

62.5

2

3

3-1/2

25.0

50.0

75.0

87.5

131

133

135

137

139

ic) PVC and Polyethylene pipe. ror PVC and polyethylene
pipe the bedding material shall consist of course sands !nd
gravels with a maximum particle si~e of 3/4-inch (20mm). ror
pipes installed under paved areas no more than 12 percent of the
material shall pass the No. 200 (0.075mm) sieve. For all other
areas no more than 50 percent of the material shalf pass the No.
200 (0.075mm) sieve. The bedding'shall have a thickness of at
least 6 inches (150mm)-below the bottom Qf the pipe and extend up
around the pipe for a depth of not less than ~O percent of its
vertical outside diameter.

143
144
145
145
147
147
148
149
150
150
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1.3 LAYING PIPE. !he pipe laying shall begin at the lowest 153
point of the trench and proceed upgrade. !he lower segment of 154
the pipe shall be in contact with the bedding throughout its full 155
length. ~ell or groove ends of rigid pipes and outside 156
circumferential laps of flexible eipes shall be placed facing 157
upgrade. 157

~aved or partially lined pipe shall be placed so that the 159
longitudinal center line of the paved segment coincides with the 160
flow line. - 160

~lliptical and elliptically reinforced pipes shall be placed with 162
the manufacturers top of pipe mark within five degrees of a 163
vertical plane through the longitudinal !xis of the pipe. 164

1.4 JOINING PIPE. 166

ia) Concrete Pipe. £oncrete pipe may be either bell and 169
spigot or tongue and groove. !he method of joining pipe sections 170
shall be such that the ends are fully entered and the inner 171
surfaces are reasonably flush and even. - 171

Joints shall be made with (1) portland cement mortar, (2) 174
portland cement grout, i3) rubber gaskets, i4) oakum and mortar, 176
i5) oakum and joint compound, ~r (6) plastic gaskets. 178

~ortar joints shall be made with an excess of mortar to form a 180
continuous bead around !he outside of the pipe and finished 181
smooth on the inside. Eor grouted joints, molds or runners shall 183
be used to retain the poured grout. Rubber ring gaskets shall be 184
installed to form a flexible watertight seal. Where oakum is 185
used the joint shall be calked with this material and then sealed 185
~ith the specified material. ~oints in concrete pipe shall be 187
thoroughly wetted before mortar or grout is applied. 187

ib) Metal Pipe. ~etal pipe shall be firmly joined by form 190
fitting bands conforming to the requirements of ASTM A 760 for 191
steel pipe and AASHTO M 196 for aluminum pipe. 191

ic) PVC and Polyethylene Pipe. Eittings for PVC pipe shall 194
conform to the requirements of ASTM 0 3034. Eittings for 195
polyethylene pipe shall conform to the requirements of AASHTO M 195
252. 195

id) Asbestos Cement Pipe. Eittings for asbestos cement 198
pipe shall conform to the requirements of ASTM C 663. 198

ie) Vitrified Clay Pipe. Eittings for vitrified clay pipe 201
shall conform to the requirements of ASTM C 700. ~aterials for 202
compression joints shall conform to the requirements of ASTM C 202
425. 202
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ITEM D-701 PIPE FOR STORM DRAINS AND CULVERTS 1.5
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1.5 BACKFILLING. ~ipes shall be inspected before any backfill 205
is placed and any found to be out Qf alignment, ~nduly settled, 207
Qr damaged shall be removed, ~nd relaid or replaced at the 209
Contractor's expense. 209

~aterials for backfill shall be fine, readily compactible soil or 212
granular material selected from the excavation or a source of the 212
Contractor's choice. It shall not contain frozen lumps, stones 215
that would be retained-on a 2-inch (50.0 mm) sieve, £hunks of 216
highly plastic clay, Qr other objectionable material. §ranular 218
backfill material shall have not less than 95 percent passing a 218
1/2-inch (12.5 mm) ~ieve and not less than 95 percent retained on 219
a No.4 (4.75 mm) sieve. 219

~hen the top of the pipe is even with or below the top of the 221
trench, ~ackfill shall be compacted in layers, not exceeding 223
6 inches (150 mm) on both sides of the pipe and to an elevation 223
2f one foot (300 mm) above the top of the pipe or to natural 224
ground level whichever is greater. Care shall be exerCised to 226
thoroughly compact the backfill material under the haunches Qf 227
the pipe. ~aterial shall be brought up evenly on both sides of 228
the pipe. 228

When the top of the pipe is above the top of the trench, ihe 231
backfill shall be compacted in layers not exceeding 6 inches 231
(150mm) and shall ~e brought up evenly on both sides of the pipe 232
to an elevation 1 foot (300mm) above the top of the pipe. !he 233
width of backfill on each side of the pipe for the portion above 233
the top of the trench §hall be equal to twice the diameter of the 234
pipe or 12 feet (3 m) whichever is less. 234

~or PVC and polyethylene pipe the backfill shall be placed in two 236
stages; Qne to the top of the pipe and the other at least 12 237
inches (300mm) over ~he top of the pipe. !he backfill material 239
shall meet the requirements of paragraph 3.2(c). 239

All backfill shall be compacted to the density required under 241
Item P-152. 241

!. METHOD OF MEASUREMENT. 243

!.1 !he length of pipe shall be measured in linear feet of pipe 245
in place, completed, and approved. It shall be measured along 248
the centerIine of the-pipe from end or inside lace of structure 249
to the end or inside face of structure whichever is applicable. 249
!he several classes, iYpes and sizes shall be measured 251
separately. All fittings shall be included in the footage as 252
typical pipe sections in the eipe being measured. 253

DIV Page 467 1.14



faams--D701--2 (06/11/82) AC 150/5370-10 CHG \7 1.3

ITEM 0-70\ PIPE FOR STORM DRAINS AND CULVERTS \.5
1.6

!.2 !he volume of concrete for pipe cradles to be paid for shall 255
be the number of cubic yards (cubic meters) of concrete complete 256
in place and accepted. 256

4.3 The volume of rock to be paid for shall be the number of 258
cubic-yards (cubic meters) Qf rock excavated. ~o payment shall 260
be made for the cushion material placed for the bed of the pipe. 260

i. BASIS OF PAYMENT. 262

i.\ Rayment will be made at the contract unit price per linear 264
foot for each kind of eipe of the type and size designated; ~t 266
the contract unit price per cubic yard (cubic meter) of concrete 266
for pipe cradles; ~nd at the contract unit price per cubic yard 267
(cubic meter) for rock excavation. 267

!hese prices shall be full compensation for furnishing all 269
materials and for all preparation, ~xcavation, ~nd installation 27\
of these materials, and for all labor, equipment, tools, and 275
incidentals necessary to complete the item. - - 275

~ayment will be made under: 277

Item 0-701.5.11** ] inch 1** ] eer linear foot (meter).

Item 0-701-5.2 £oncrete for pipe cradles - per cubic yard (cubic
meter) .

Item 0-701-5.3 fiock excavation - per cubic yard (cubic meter).
*****************************************************************

!he Engineer shall specify the size and type of pipe for
each pipe size specified in the plans.

*****************************************************************

~. MATERIAL REQUIREMENTS.

283

286
286

289
293.1
294
294
295.2

300

DIV

ASTM A 760

ASTM A 761

ASTM A 762

ASTM C 14

Pipe, Corrugated Steel, Zinc Coated 302

Steel Galvanized, Corrugated Structural 304
Plates and Fasteners for Pipe, Pipe-Arches, 305
and Arches 306

Precoated (Polymeric) Galvanized Steel 308
Sewer and Drainage Pipe 309

Concrete Sewer, Storm Drain, and Culvert Pipe 3\1
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ASTM C 76 Reinforced Concrete Culvert, Storm Drain, and 315
Sewer Pipe 316

ASTM C 94 Ready Mixed Concrete 318

ASTM C 144 Aggregate for Masonry Mortar 320

ASTM C 150 Portland Cement 322

ASTM C 443 Joints for Circular Concrete Sewer and Culvert 324
Pipe, Using Rubber Gaskets 325

ASTM C 506 Reinforced Concrete Arch Culvert, Storm 327
Drain, and Sewer Pipe 328

ASTM C 507 Reinforced Concrete Elliptical Culvert, Storm 330
Drain and Sewer Pipe 331

ASTM C 655 Reinforced Concrete D-Load Culvert, Storm 333
Drain and Sewer Pipe 334

ASTM C 663 Asbestos-Cement Storm Drain Pipe 336

ASTM C 700 Vitrified Clay Pipe, Extra Strength, Standard 338
Strength, and Perforated 339

ASTM 0 1190 Concrete Joint Sealer, Hot Poured Elastic Type 341

ASTM 0 3034 Type PSMPoly (Vinyl Chloride) (PVC) Sewer Pipe 343
and Fittings 344

AASHTO M 190 Bituminous Coated Corrugated Metal Culvert Pipe 346
and Pipe Arches 347

AASHTO M 196 Corrugated Aluminum Alloy Culverts and 349
Underdrains 350

AASHTO M 198 Joints for Circular Concrete Sewer and Culvert 352
Pipe Using Flexible Watertight Gaskets 353

AASHTO M 219 Aluminum Alloy Structural Plate for Pipe, 355
Pipe-Arches, and Arches 356

AASHTO M 243

AASHTO M 252

Field Applied Coating of Corrugated Metal
Structural Plate for Pipe, Pipe-Arches, and
Arches

Corrugated Polyethylene Drainage Tubing

+ + END OF Item 0-701 + +
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360

362
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