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The scope of this book can best be determined by the Table of Contents located
at the begining. The chapters and prime references are shown in bold face. Tables are
indicated by a T followed by chapter, table number and page number (T1.1, 41).
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Aerial Conduits 11, 12, 13
Aerial sewers 295, 316

Aerial spans 295

Air lock chambers 15

Anchor bolts 52, 52, 339, 381
Applications, Chapter 1: 1-94
Arch channels 52

Arch sections 437
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Bedding 25, 249, 298, 310, 312- 314,
320, 323, 325, 335, 337, 341, 344,
360, 435

Bent protection systems 13

Bin walls 46, 303, 339, 348, 411-413,
416, 417, 435

Bituminous coatings 349

Bituminous pavement 317

Bolting 32, 69, 320, 322, 408, 451

Bolts and nuts 37, 51, 55, 64, 317,
394, 407

Box culverts 1-3, 5, 6, 19, T2.34, 59,
336, 343, 453

Bridges 2-5, 13, 17, 171, 360, 376,
382, 385, 387, 389, 410, 439

Bridge replacements 3

Breakaway supports 402

Buried structures 204
loads on 205
research and development 205
structural design of 209
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Caisson design 398
Calculating ring compression 203, 215
Camber 314, 436
Cantilever 333, 410, 436
Catch basins 78, 79, 82
Channels
Arch 52
Hydraulics of 129
Protection of 135
Coated pipe 295, 317, 352
Coefficients of friction T1.1, 14
Compaction density 249, 326
Compaction equipment 218, 326
Compaction of backfill 325
Compression ring 204, 297, 306, 389
Conduits (see culverts, under-
passes,aerial conduits) 18
Construction Procedures,
Chapter 7: 309-344
Conversion Tables
Conveyors 12, 13, 387
Conveyor covers 32
Corrugated steel box culverts 2, 5, 59,
94
Cost savings 6, 360
Coupling systems 70-75
Cover, height limits T HC.1 to 12,
250 to 258
Critical density 304
Culverts
Alignment 193-196
Applications 12, 13
Entrance loss 138, T4.5, 140, 143,
145, 150
Grade 17,19, 129
Headwall 46, 51, 83-90
Inlet control 139, 140, 143, 146,
148, 150



INDEX

467

Length 149, 194, 197-199

Levee 455

Location, Chapter 5: 193-202
Outlet control 140, 143, 147, 148
Curved walls 416

D

Dams and levees 9

Dead loads 204, 210, 237, 244

Definitions, hydraulic 139-145

Definition of Terms and Symbols
433-465

Depression storage 105, 111, 114, 122,
125, 126

Design factors 17

Detention Chamber 1

Ditch checks 9, 137, 411

Drainage gates 9

Durability, Chapter 8: 345-353
Abrasion 347
Add-on service life for non-

metallic coatings T8.3, 353

Corrosion 346
Estimating average life 350
Investigations 347
Tables 346, 353
Resistivity Values T8.1, 346
Corrosiveness of Soils T8.2, 346

E
Earth Backfill Design 325
End finish 83
End sections 83-89, 194
End treatment 46, 51, 87, 90, 180, 189.
296, 301, 303, 339, 441
Entrance Loss 138, 140, 145, 150
Entrance loss coefficients T4.5, 140
Erosion prevention 9
Estimation of rainfall 96
Examples, design
Structural 259 to 290
Hydraulic 132-137
External Hydrostatic Pressure 294

F

Fabrication (see Product Details
Chapter 2) 17-94

Fan ducts 15

Field joints 70, 315
Fill Techniques
Fish baffles 9, 10
Fittings 75
Flexible steel conduits 1
Flumes, corrugated steel 9, 135
Formulas: equations
Chezy 130
Collapse pressure 294
Darcy-Weisbach 14
Dead load 210
Energy head 144
Entrance loss 145
Flexibility factor 217
Friction loss 145
Headwater depth 143
Kirpich 116
Manning 130
Ring compression 215
Timoshenko buckling 294
Velocity head 144
Foundation preparation 320, 425
Foundation types 310-312
Friction loss 145
Full flow data 144-147, T4.11 to 4.13,
174, 177, 179

G

Gaskets 69-74

Geotextiles 184

Grade Separations 12

Granular backfill 327, 331, 335, 343
Groundwater 31, 79, 324
Guiderails, Chapter 12: 401-410

H
Head, hydraulic 143
Headwalls, culvert 46, 51, 83-90
Headwater depth 140
Heat manifolds 15
Helically corrugated steel pipe 147
Height of cover tables T HC.1 to 12,
249-258
Hook bolts 51, 180
Horseshoe or full round 224
Hydraulic slope 144
Hydraulics, Chapter 4: 129-192
Computations 148
Culverts 137
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Culverts in inlet control 139, 140,
143, 146, 148, 150
Culverts in outlet control 140, 143,
147, 148
Long span 171
Open drainage channels 129
Special considerations 180
Storm water inlets 184
Subdrains 182
Hydrology, Chapter 3: 95-128
Hydrostatic, external pressure 294

|
Imperviousness 461
Infiltration 7,9, 100, 105, 106, 108,
109, 111, 114, 119, 120, 125, 126,
325, 446
Inlet control 139, 140, 143, 146-148
Hydraulics of 140
Long span 171
Nomographs 151-157
Installation and Construction,
Chapter 7: 309-344
Backfill, Compaction and Placement
of 325 to 332
Backfill, Long Span Structures 341
Base preparation 309
Bin walls 411
Guiderails, Chapter 12: 410, 410
Long span structures 341
Multiple 336
Shop fabricated pipe &
pipe arch 339
Structural plate 317, 319, 323, 334,
335, 40
Tunnel liner plates 388, 390, 393

J

Joints (see couplings & fittings)
70-75

L

Least Cost Analysis 361

Levee culverts 2,9, 193

Levees and dams 9, 180

Liner Plate, Tunnel, Chapter 11:
387-400

Lining to extend life 340

Loads (pressure and stresses) 210
Airport 213
Breakaway supports T12.1, 402
Column or end 293
Computation 210
Dead 210
Highway T6.8, 211
Hydrostatic 180, 294, 304, 399
Railroad T6.8, 212
Live 210
Location, Culvert - Chapter 5: 193-202
Long span structures 4
High profile T2.23, 47
Horizontal ellipse T2.21, 44
Hydraulics 177
Low profile T2.22, 45
Pear shape T2.24, 48
Structural design ?
Longitudinal seam strength T6.4a-d,
207, 391, 394, 395, T11.1, 397, 400
Low maintenance 1
Luminaire Supports T12.1, 402

M
Maintenance and Rehabilitation,
Chapter 10: 371-386

Manholes 3, 74, 80, 377

Materials handling 11-13

Maximum value 233, 247

Median Barriers 401

Metallic coatings 345, 349, 351

Minimum cover T6.9, 213, 233, 336,
337, 359

Moment of inertia 217, 239, 294, 389
Guiderails T12.2 to 12.4, 403
Liner plates T11.2, 397,

Multiple structures 227, 238, 239, 336

N

Need for lining 340

Nestable pipe 33

Nomograph, Manning’s formula 133
Nomographs, Inlet control 151-157
Nomographs, Outlet control 158 -165
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o

Open drainage channels 129

Outlet control 140, 143, 147, 148
Outlet control Nomographs 158-165

P

Paved invert pipe 317
Pedestrian underpass 49
Perforated pipe 7
Dimensions and weight T2.12, 31

Pipe foundation 312, 376
Pipe spillways 9, 135
Polymer coatings T2.40, 69, 352
Power plant cooling water lines 11
Pressure design 214
Product Details and Fabrication,

Chapter 2: 17-94
Progress through research 1

R
Radius of gyration 21, 36, 64, T6.2,
206, T6.3, 207, 215, 238, 389, 392
Rainfall hyetograph 98, 99, 11, 114,
119
Rainfall intensity 96-98, 103, 106, 114,
119, 124
Rainfall-runoff relationships 95, 98,
120
Rational method 106
Replacement of bridges 3
Research
Durability 344
Strength 1, 302
Values of n for helically cor-
rugated pipe T4.6, 145
Resistivity 345, 347, 348, 351, 371
Retaining Walls 8, 9, 83, 90, 333, 348,
387, Chapter 13: 411-428
Ring compression calculating 215
Riprap 9, 83, 90, 194, 298, 301, 339,
360
Riveted corrugated steel pipe 293
Rock foundations 312
Roughness coefficient 119, 126, 135,
147, 149
Runoff
Coefficient 106
Estimation of 105

Estimation methods 119
Subsurface computation 182

S
Saddle branch 78
Safe velocities 135
Seam strength 206, T6.4a-d, 207, 213,
218,
Sectional properties of corrugated
steel pipes 21
Liner plates T11.1-11.2, 397
Various sizes and configurations
T2.18 to 2.26, 41 to 50
W-Beam guiderail T12.2, 403
Service Tunnels 13
Sheet flow drainage 11
Sheeting 9, 83
Sheeting, Light Weight, Chapter 14:
429-432
Sizes and shapes of corrugated steel
1,21, T2.7-2.11, 21-26
Pipe arches
T2.19-2.20, 42-43, T2.22-2.23,
45-46
Skews and bevels 83, 90
Slotted steel pipe drains 11, 34, 35,
185, 187-191
Soft foundations 310
Soil steel 343
Special hydraulic considerations 180
Corrugated steel pipe 68-69
Perforated corrugated pipe 31
Tunnel Liner Plates 387-400
Spillways 1,9, 83, 135
Spot welded seams 301
Standard Band Connectors 73
Steel Box Culverts 2, 3, 5, 59
Steel Wire Gabions, Chapter 13:
421-428
Storm drainage 2, 6, 8, 102, 184
Storm sewers 2, 3, 6, 129, 345, 347,
348,377, 378
Stream enclosures 3, 5, 9
Structural Design, Chapter 6:
203-308
Structural plate pipe, pipe arches,
arches 36
Bolting procedures 320
Design data T2.27-2.29, 51-55
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Details of uncurved sections 37
Field assembled 75
Long span 226
Shapes 18, 36, 53, 64, 230
Underpass sizes T2.1, 19, T2.45, 49
Weight T2.16, 37

Structural strength 1

Subaqueous pipe 11

Subdrainage 8

Symbols 459-465

T
Thickness
Corrugated steel pipe T6.2, 206
Structural plate T6.2, 206
Time of concentration, runoff 114
Time saving 1
Trapezoidal channel 132-134
Triangular channel flow nomograph
186
Tunnel Liner Plates, Chapter 11:
387-400
Tunnels 1,5, 11-13, T2.1, 19, 340,
387, 391, 394, 398

U

Underpasses T2.1, 19, T2.45, 49
Utility applications 11

Utility conduits 11

v

Value engineering 357

Value Engineering and Least Cost
Analysis; Chapter 9: 357-370

Velocity of water 135

Vehicular Underpass 12

Ventilation ducts 14

\\4
Wall stress, allowable 215
Weight
Corrugated steel pipe
T2.7t0 2.9, 26 to 28
Structural plate sections T2.16, 37



