Alignment:

horizontal, 267

vertical, 283
Andropogon Associates, 144, 308
Angle:

deflection, 269

included, 269
Antecedent precipitation factor, 188
Area drain, 221, 222
Arnold Arboretum, 138-141
Artificial wetland, 166
Atterberg limits, 94-95
Average end area method, 105-107

Base, 103
Basin:
catch, 221
detention, 156, 159, 160-161, 222
infiltration, 159, 161-162, 223
retention, 155-1156, 157-158, 222
sediment, 222
water quality, 163
Bayer, Herbert, 299
Behnish, Giinther, 123
Bench, 68
Berm, 60
Bioengineering, soil, 173-174
Bioretention, 165
Borrow, 104
Borrow pit method, 108-112
Brown & Caldwell Engineering, 321
Brushlayering, 173, 174

Caissons, 88
Catch basin, 221
Cedar River Watershed Interpretive
Center, 141-144
Channel flow:
Manning’s equation for, 205
time, 181, 182
Circular curve(s), 268-271
elements of, 268-269
formulas, 269
Compaction, 98, 100, 104
Concentration, time of, 181, 204-207
Constraints:
environmental, 45-48
functional, 48-55
Constructed wetlands, 166
Continuity equation, 228
Contour(s), 1-3
area method, 107-108
closed, 1,6, 7
degree of accuracy, 3
interval, 3
line, 1,6
signatures, 3—-6
Corson, Dan, 141
Critical velocity, 235-237
Crown:
height, 34
parabolic section, 34
reverse, 34
road, 34
tangential section, 34
Culvert, 220, 221

Index

Curb(s), 34, 35
batter-faced, 35
beveled, 35
and gutter, 35
ramp, 64
rounded, 35

Curvature, point of, 268

Curve(s):
broken-back, 268
center of, 269
chord of, 269
circular, 268-271
compound, 268
degree of, 271-272
horizontal, 267
length of, 269
peak, 283, 284
radius of, 269
reverse, 268
sag, 283, 284
simple, 268
spiral transitional, 268
vertical , 283

Cut, 27, 104

Cut and fill volumes:
adjusting, 112-114
balancing, 114-118
by computer, 114
computation of, 105-112

Cut-off drain, 246, 247

Datum, 1
de Carlo, Giancarlo, 133

335
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Deflection angle, 269, 270
Degree of curve:
arc definition, 271
chord definition, 271
Departure, 262
Depression, 6
Design storm, 180
Detention basin, 156, 159, 160-161
dual purpose, 159
Digital elevation model, 23
Digital terrain model, 23, 25
Dimension line, 258
Dimension(s):
field, 256
fixed, 256
flexible, 256
floating, 256
semifixed, 256
Dimensional notation, 257
Dimensioning and materials plan, 255
Dimensioning systems:
angles, bearings and arcs, 263
baseline, 259, 261
coordinates, 259-260, 262
perpendicular offsets, 258-259, 260
Dimensioning:
accuracy and tolerances, 256-257
associative, 264
and computer-aided design,
263-264
graphic convention and organiza-
tion, 258
Distance:
runoff, 280
tangent, 269
Diversion, 40, 172
Dragonfly Irrigation, 321
Drain:
area, 221, 222
cut-off, 246
french,245
inlet, 221
trench, 221, 223
Drainage area, 178
Drainage system:
closed, 223
combination, 223
design and layout, 224-226
open, 223
Drainage, subsurface, 245-246
Dry basin, 156
Dry pond, 160

Earthworks Park, 299-301
Elevation, invert, 244
Erosion and sediment control:
plan, 171
principles, 169-171

Erosion and sedimentation, pro-
cesses, 169
Erosion control measures, 171-174
maintenance, 174
Extension line, 25

Fiber rolls, 173, 174
Field dimension, 256
Fill, 27, 104
Filter strip, 165
Finished floor elevation, 103
Finished grade, 103
Fixed dimension, 256
Flexible dimension, 256
Floating dimension, 256
Flow:
open channel, 205
shallow concentrated, 205
sheet, 204
Footings, 88
Foundation(s), 88
continuous wall, 50
pole, 50
slab, 50
French drain, 245

Gasworks Park, 121-122
Geotextiles, 96-97
Global positioning systems, 264-265
Grade, 17
Grade change devices, 61-69
Grade, finished, 103
Gradient, 17
Grading:
athletic facilities, 53
construction sequence, 97-98
critical constraints, 55
positive drainage, 55
by proportion, 38
of roads, 32
standards, 54
terrace, 26-32
Grading design:
aesthetics, 57
architectonic, 57
geomorphic, 57
naturalistic, 57
perception, 57-59
spatial considerations, 59-61
Grading plan:
construction, 79
graphics, 77, 79
symbols and abbreviations, 80
Grading process:
application, 71-77
design development, 70
design implementation, 70-71
inventory and analysis, 69-70

Graphical Peak Discharge Method,
209, 211

Green Associates, 138

Grzimek, Giinther, 123

Gutter, paved, 35

Haag, Richard, 121
Horizontal alignment:
construction drawing graphics, 276
procedures, 276-279
standards, 277
Horizontal curves, 267
Horizontal sight distance, 276
Hydraulic radius, 205, 206
Hydrograph, 189
Hydrologic:
changes, 151-152
condition, 209
cycle, 149-150
soil group, 207, 209, 210

Included angle, 269, 270
Infiltration:
basin, 162
facilities, 159, 161-163
trench, 162, 164
Interpolation, 11
between contour lines, 15-16
between spot elevations, 12-15
graphic, 13-14
Intersection, point of, 269
Invert elevation, 244

John Robertson Cox/Kling Partner-
ship, 301

Jones + Jones, 141, 321

Jordan, Lorna, 321

Kluska, Peter, 129

Latitude, 262

Layout plan, 255

Leventritt Garden, 138-141

Lift, 98

Live fascines, 173

Live staking, 173

Loantaka Brook Preserve, 144-146

Manhole, 221

Mellon Biological Services, 313

Merrill Lynch Corporate Campus,
301-308

Modified Rational method, 188-192

Morris Arboretum, 308-312
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Natural Resources Conservation Ser-
vice:
Graphical Peak Discharge Method,
200, 209, 211
procedures, 204
rainfall patterns, 200, 201
Tabular Hydrograph Method, 200,
211-212
TR 55,199
Nomograph, for circular pipes flowing
full, 243

Olympic Park, 123-129
Otto, Frei, 123
Overland flow time, 181

Pavement, porous, 163
Peak curve, 283, 284
Pennswood Village, 313-318
Permissible velocities, 228
Pickering, Corts & Summerson, 313
Piles, 88
Pipe systems, designing and sizing,
237-245

Point of:

beginning, 257

curvature, 268

intersection, 269

tangency, 269
Porous pavement, 163, 165
Precipitation, antecedent, 188
Princeton Hydro, 313
Profile:

road, 39

storm drainage, 244

Radius, hydraulic, 205, 206
Rainfall intensity, 180
Rainfall intensity curve(s):
Atlanta, 185
Austin, 185
Boston, 185
Madison, 185
New Orleans, 186
San Francisco, 186
Seattle, 186
Topeka, 186
Trenton, 180
Ramp(s), 64-65
grading at, 65
stairs, 65
Rational method, 177-188
Reed Hilderbrand, 138
Retaining wall(s), 66-67
grading at, 67, 68
section, 66
Retardance factors, for grassed
swales, 229

Retention basin, 155-156, 157-158
Retention pond, 155
Ridge, 4, 6
Road alignment procedures, 294-297
Roughness coefficients:
for pipes and channels, 206
for sheet flow, 205
Runoff coefficient(s), 179
recommended, 179
Runoff curve number, 207
for other agricultural lands, 209
for urban areas, 208
Runoff:
distance, 280
storm, 149
subsurface, 149
surface, 149
volume, 192-193

Saddle, 36
Sag curve, 283, 284
Seattle Public Utilities, 318
Section, 6
Sediment:
control measures, 175
maintenance, 175
Semifixed dimension, 256
Shallow concentrated flow, 205
Shannon & Wilson, 321
Sheet flow, 204
Sight distance, horizontal, 276
Slope(s), 16, 67-68
analysis, 21-23
calculating, 16-18
concave, 3, 58, 59
convex , 6, 58, 59
direction of, 6, 7
expressed as degrees, 19
expressed as ratios, 19
formula, 17
steepest, 7
for surface drainage, 23-24, 26
uniform, 6, 7
Soil bioengineering, 173
Soil characteristics:
phases, 90
physical properties, 90-92
Soil classification systems, 92-93
Soil classification:
Unified System, 93
USDA, 92-93
Soil erosion factors, 167, 168
Soil survey, 89
Soil volume-weight relationships, 91
Soil(s):
bearing capacity, 95
bulk density, 91
erodibility, 48, 168

frost penetration, 96
geotechnical investigation, 89-90
grain size analysis, 93
land use feasibility, 89-90
liquid limit, 94
organic and nutrient content, 48
placing and compacting, 98-100
plastic limit, 94
plasticity index, 95
poorly-graded, 93
shear strength, 95
shrinkage and swell, 96
shrinkage limit, 94
structural, 96
unit weight, 91
well-graded, 93
Specifications, earthwork, 100-101
Spot elevation, 14, 77
Stair(s), 61, 63-64
grading at, 63
section, 63
Staking plan, 255
Stationing, 263, 272-276
Storm frequency, 180
Storm runoff, 149
Storm water management:
low impact development, 155
philosophy, 152-153
principles and techniques, 155-166
reducing imperviousness, 154-155
strategies, 153-155
systems, 219-224
water quality, 153-154
watershed-based, 153
Street Edge Alternatives, 318-321
Streets:
diagonal to contours, 52, 53
parallel to contours, 51
perpendicular to contours, 52
Structural soil, 96
Sub-Base, 103
Subgrade, 103
compacted, 103
undisturbed, 103
Subsurface drainage, 245-250
area, 248
depth and spacing, 247-248
drainage coefficient, 247
piping patterns, 246
system design, 246-248
runoff, 149
Summit, 4, 6
Superelevation, 279-280
Surcharge, 88
Surface runoff, 149
Swale(s), 34, 35, 36, 219
designing and sizing, 226-235
to divert runoff, 40
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Swale(s) (continued)
parabolic, 226, 227
vegetated, 165
vegetated parabolic, 35

Swale design:
by charts, 231-235
by hydraulics, 228-231

Tabular Hydrograph Method, 211-212
Tangency, point of, 269
Tangent, 267
Tangent distance, 269
Terrace(s), 68—-69

in cut, 26-27, 31-32

on fill, 27-30

sections, 69
Thompson, Mary, 138
Time of concentration, 181, 204
Topographic data, 11, 12
Topographic map, 6

Topography, visualizing from contour
lines, 39-40

Topsoil, 104

Travel time, 204

Trench drain, 221, 223

Underdrainage, 246
Universal design, 65-66
University of Urbino, 133-138
URS Engineers, 299

Valley, 4, 6
Van Note Harvey, 301
Velocity:
critical, 235-237
permissible, 228
subcritical, 235
supercritical, 235
Vertical alignment, 283
Vertical curve(s), 283

calculating high and low points,
286-289

construction drawing graphics,
292-293

elements of, 284

equal tangent, 284-286

sight distances, 293-294

unequal tangent, 284, 289-292

Volume:

for detention storage, 212, 214-215

storage for detention and retention
ponds, 193, 195-196

Water budget, 166
Watershed, 178

Waterway, 172

Waterworks Gardens, 321-323
Wells Appel, 301, 313
Westpark, 129-133

Wet pond, 155, 157

Wetlands, constructed, 166



