Excerpt from Forest Road Engineering Guidebook

Vertical (parabolic) curves

The relative flatness, or “K” value of a vertical (parabolic) curve, is the hori-
zontal length over which there is a 1% change of grade. The minimum length
of a vertical curve is solved as the K value times “A,” the algebraic differ-
ence between the entry and exit grades (LVC = K*A). When the length of the
vertical curve (LVC) is equal to or exceeds the stopping sight distance
(SSD), the K value is given by the expression:

Crest

K = SSD?
05+ g 0.5)2
200(H, s

H, height of driver’s eye: 1.05 m
H, height of object: one-lane road - 1.30 m (vehicle)

two-lane road - 0.15 m (object)

Sag

K = SSD?
200 (H3 + SSD Tan1°)

H; height of headlight: 0.6 m

Table A2.1. Minimum K values, where LVC > SSD.

Crest Crest Sag
Design speed Minimum Minimum
(km/h) SSD? (m) One-lane SSD (m) Two-lane One-lane

20 40 1.7 20 1.0 2.1
30 65 4.5 35 3.1 5.1
40 95 9.6 50 6.3 8.5
50 135 19.4 70 12.3 13.4
60 175 32.7 90 20.3 18.7
70 220 51.6 110 30.3 24.0
80 270 77.8 135 45.7 30.8

2 Values of minimum stopping sight distance apply to one-lane, two-way roads. For two-lane and one-lane,
one-way roads, multiply the values of minimum SSD by a factor of 0.5.
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When the LVC is less than the minimum SSD, the K values are solved by the

expression:

Crest

258D 200(H, %5 + H,*5)?
A A2

Sag

288D 200(H, + SSD Tan 1°)
A A2

Table A2.2. Minimum K values, where LVC < SSD.

Crest curve: One-lane, two-way road

A
20 3| 45| 6|7 |89 |10|11]12]13]14]15]16 [17]18 |19
20 0210609 |12]13|15|16] 16
= 130 16| 29|36/ 41| 43
E, 40 05| 56|80] 91095
o]
Q
g |50 8.9 116.519.0
5 |60 12,5289 [32.5
] 170 425|514
80(35.7(75.9
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Crest curve: Two-lane road

Design speed (km/h)

A

2 3 4 5 6 7 8 9 |10 (11 |12 |13 |14 |15 | 16
20 03106 | 0708|0909
30 06 19]25]29|3.0
40 0.1 41|5.6 6.1
50 24(10.1(12.1
60 15.7 | 20.1
70(10.3129.0
80(35.3

Sag curve: One- and two-lane road

Design speed (km/h)

A

2 3 4 5 6 7 8
20 04 (14]18 |20
30 241 43|49
40 0.6 6.6| 82
50 6.212.2
60 11.817.9
70 17.323.5
80 24.330.5
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Table A2.3. Vertical curve elements (crest curve, single-lane road).

A? 20 km/h 30 km/h 40 km/h 50 km/h 60 km/h 70 km/h 80 km/h
Crest curve: single-lane road

2 71
3 38 128 228
4 36 116 206 311
5 3 83 163 258 388
6 34 114 196 310 467
7 68 136 229 361 544
8 13 73 156 261 413 622
9 26 86 175 294 465 700
10 36 96 194 327 516 778
11 45 106 214 359 568 856
12 2 52 116 233 392 620 933
13 58 125 263 425 671 1011
14 13 63 136 272 457 723 1089
15 18 68 144 292 490 775 1167
16 21 72 154 311 523 826 1244
17 25 77 164 331 555 878 1322
18 28 81 173 350 588 929 1400
19 31 86 183 369 621 981 1478
20 33 90 193 389 653 1033 1555
21 36 95 202 408 686 1084 1633
22 37 99 212 428 719 1136 1711
23 39 104 221 447 751 1188 1789
24 41 108 231 467 784 1239 1867
Minimum 40 65 95 135 175 220 270
SSD (m)

2 Algebraic difference between the entry and exit grades (%).




Excerpt from Forest Road Engineering Guidebook

Table A2.4. Vertical curve elements (crest curve, double-lane road).

A? 20 km/h 30 km/h 40 km/h 50 km/h 60 km/h 70 km/h 80 km/h
Crest curve: double-lane road

2 21 71
3 7 47 87 137
4 40 80 121 183
5 20 60 102 152 229
6 4 34 74 122 182 274
7 13 43 86 142 212 320
8 20 50 98 163 243 366
9 26 56 111 183 273 411
10 30 63 123 203 303 457
11 4 34 69 135 223 334 503
12 37 75 147 244 364 548
13 40 82 160 264 394 594
14 12 43 88 172 284 425 640
15 13 46 94 184 305 455 686
16 15 49 100 197 325 486 731
17 17 52 107 209 345 516 777
18 18 55 113 221 366 546 823
19 19 58 119 233 386 577 868
20 20 61 125 246 406 607 914
21 21 65 132 258 427 637 960
22 22 68 138 270 447 668 1006
23 23 71 144 283 467 698 1051
24 24 74 150 295 488 728 1097
Minimum

SSD (m) 20 35 50 70 90 110 135

2 Algebraic difference between the entry and exit grades (%).
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Table A2.5. Vertical curve elements (sag curve).

A? 20 km/h 30 km/h 40 km/h 50 km/h 60 km/h 70 km/h 80 km/h
Sag curve

2

3 2 19 35 52 73
4 9 26 49 71 94 122
5 2 22 41 67 93 120 154
6 30 51 81 112 144 185
7 13 35 59 94 131 168 216
8 16 40 68 108 149 192 247
9 19 46 76 121 168 216 277
10 21 51 85 134 187 240 308
11 23 56 93 148 205 264 339
12 25 61 102 161 224 288 370
13 27 66 110 175 243 312 401
14 30 71 119 188 261 336 432
15 32 76 127 202 280 360 462
16 34 81 136 215 298 384 493
17 36 86 144 229 317 408 524
18 38 91 153 242 336 432 555
19 40 96 161 256 354 456 586
20 42 101 170 269 373 480 616
21 44 106 178 282 392 504 647
22 46 111 187 296 410 528 678
23 48 116 195 309 429 552 709
24 51 121 204 323 448 576 740
Minimum 20 35 50 70 90 110 135
SSD (m)

2 Algebraic difference between the entry and exit grades (%).






