110=65 mph

A Cost-Effectiveness Selection Procedure

100=60 mph
90 =55 mph
TABLE A.13.1 SUGGESTED SEVERITY INDICES |80=50 mph 1/9
Foreslopes 70=45 mph
Object Type and Characteristics Object Severity Index
Surface
Slope Height Surface *) 2 ¥ ab Design Speed - km/h
(V:H) (m) Condition , & b e
50 60 70 80 90 100 110 120
3.28 feet = 1 meter
A F 0.1 0.2 0.2 0.3 0.4 | 0.5 0.7 0.8
B_See Notes F 03 104 10405 061 08/ 10] 11
S oreslope 0.0 1¢ aEnd F 04 | 06 | 08 | 1.0 | 11 | 13 | 15 | 13
D of Table F 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4

Foreslope
1:10

Foreslope
1:8

0.15

0.15

>0.30

s ]

E ) I 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0 ,

A F 02 | 03 1.2
B See Notes F 04 105 o7 o8 |oo | 11| 13| 16
C  atEnd F 07 109ttt 13|14 16 | 19 ] 22
D of Table F 28 [ 33 |38 | 43 | 48 | 54 | 59 | 64
E F 32 |36 |40 |45 |51 | 57 | 63 | 70
A F 04 |05 (0708 10|12 141 15
B See Notes F 06 |07 109 110 |12 ] 14| 16| 190 |
C  atEnd F 09 |11 [ 13 |15 17| 19 | 22 | 25
D of Table F 28 133 |38 |43 |48 |54 | 59 | 64

F 0.3 | 04 08 | 10 | 12 1.3
B See Notes F 05 106 |08 09|10} 12| 14 1.7
C  atEnd F 08 | 1.0 [ 12 | 14 | 15 { 17 | 20 2.3
D  of Table F 28 | 33 | 338 43 |1 48 | 54 | 59 6.4
E F 32 136 | 40 )45 |51 ] 57 | 63 7.0
4 A F 04 106 |08 | 10|12 | 14 | 16 1.9
B See Notes F 06 108 | 1.0 (12|14 ] 16 | 19 2.2
C  atBnd P 09 112 |14 |17 |19 ] 21 | 25 2.9
D of Table F 28 [ 33 | 38 [ 43 | 48 [ 54 | 5.9 6.4
E F 32 136 140 |45 |51 | 57 | 63 7.0

* 8 = Approach Side, C = Corner, F = Traffic Face, A = S,C, and F
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Roadside Design Guide

TABLE A.13.1 SUGGESTED SEVERITY INDICES ’ 2/9

Foreslopes (continued)
Object Type and Characteristics Object Severity Index
' Surface ) )
Slope Height Surface (*) Design Speed - km/h
(V:H) (m) Condition

50 60 70 80 90 100 110 120

A B 05 [ 08 | 1.0 | 1.3 | 15 1.7 1.9 2.0

B Sec Notes E 07 | 1o | 12| 15| 1.7 1.9 2.1 2.2

0.15 1 ¢ 4 End F 11 |14 | 1712022 2471 26 | 29

D of Table F 29 1 34 | 39 | 44 | 49 | 55 5.9 6.3

E F 33 | 37 | 41 | 46 { 52 | 5.8 6.4 6.9
Foreslope ' . :
1:6 A : 05 | 08 | 1.0 | 1.3 ]| 1.6 1.9 2.1 22 |-

07 1 1o | 1211518 {21231 26
Ll ta |17 20 23] 26 | 20 | 32
3.0 | 38 | 40 | 45 | 50 | 56 | 60 | 6.4

B See Notes

2030 | ¢ 4t End

o T iMoo

D of Table

3.8 5.3 5.9 6.5 7.0

A

g
T jps]
¢ bt
EaN
¢ &
no
: R
3

0.5 0.7 0.9 1.1 1.3 1.5 1.7 2.0

B See Notes F 07 oo 1t 13| 1s 17| 201 23
o5 |LC_ atEnd P 10 [ 13 [ 151820 22| 26| 30
D of Table F 3.0 | 35 [ 40 | 45 ] 50| 56 | 60 | 64
E P 34 | 38 | 42 [ 47 |53 | 59 | 65 | 7.0 |
A F 12 | 14 (16 | 1.8 |20 22| 24 ] 25
B See Notes F 1.4 1.6 1.8 2.0 2.2 2.4 / 2.6 2.9
Fox‘;:§iope 030 1 ¢ arEnd F 1.7 120 [ 22 [ 25|27 ] 29 | 32 3.5
D of Table F 32 136 | 40 | 45 |50 ] 56 | 60 | 6.4
E F 35 139 [ 43 ] 48 | 54 | 60 | 66 7.1

1.3 1.6 1.8 2.1 2.3 2.5 2.7 2.8

B See Notes F 15 | 1.8 120 | 23 | 25 | 27 2.9 3.2
220 1 ¢ aEnd F 9 |22 {25 |28 |30 32|35 | 38

D of Table - F 32 [ 3.6 | 40 | 45 | 50 | 56 | 60 | 64

E F 35 139 | 43 | 48 [ 54 | 60 | 66 | 7.1

* 8 = Approach Side, C = Corner, F = Traffic Face, A = §,C, and F
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A Cost-Effectiveness Selection Procedyre

TABLE A.13.1 SUGGESTED SEVERITY INDICES 3/9
Foreslopes (continued)

. Object Type and Characteristics Object “Severity Index
Surface '
Slope Height Surface * : Design Speed - km/h

(V:H) (m) Condition
50 60 70 80 90 100 110 120
A 0.7 0.9 1.1 1.3 1.5. 1.8 2.0 2.3
B See Notes 0.9 1.1 1.3 1.5 1.7 2.0 2.3 2.6

015 ¢ atEnd 12 |15 [ 17 |20 |22 | 25 | 20 | 33

D of Table 3.2 3.6 4.0 4.5 5.0 5.6 6.0 6.4

hE2 T o B R s N e > B R o]

E 4.3 4.8 5.4 7.1

1.6 1.8 2.0 2.2 2.4 26 |28 2.9

18 20 |22 24 26|28 |30/ 33

A

B See Notes

030 ¢ atEnd 21 |24 126 |29 )31 (33 ] 36 | 39

D of Table 3.3 3.7 4.1 4.6 5.1 6.1 6.5

o> I e I o x BN L o B

E

A F 2.3 2.5 2.8 3.0 {-3.3 35 | 3.6
B See Notes F 2.2 2.5 2.7 3.0 3.2 3.5 3.7 4.0
Foreslope
1:3 2.0 C atEnd F 2.6 2.9 3.2 3.5 3.7 4.0 4.3 4.6
‘D of Table F 3.4 3.8 4.2 4.7

B (fesl
! hes!
©»

“

Ea

T —_
! e
i

! o
<=

1

A 2.0 2.3 2.6 2.9

B See Notes F 2.2
4.0 C  atEnd F 2.5
D of Table F 3.5

3.8

2.0 2.3 2.6 2.9 3.1 3.5 3.7 4.0

Jf

B See Notes F 2.2 2.5 2.8 3.1 3.3 3.7 4.0 4.3
6.0 C atBEnd F 2.5 2.8 3.2 3.6 3.8 42 | 456 3.0
D Of Table F 3.5 3.9 4.3 4.8 5.3 6.3 6.7
E F 3.8 4.2 4.6 5.1 1.57 6.9 7.4

* § = Approach Side, C = Corner, F = Traffic Face, A = S,C,and F
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TABLE A.13.1 SUGGESTED SEVERITY INDICES 4/9
Foreslopes (continued)

Object Type and Characteristics I Object Severity Index :

Surface -
Slope Height Surface ) ~_Design Speed - km/h
(V:H) (m) Condition

. : 50 | 60 | 70 | 80 | 90 | 100 | 100 | 120

A F 20 | 23 | 2.6 | 29 | 32| 35 | 38 | 41

B See Notes F 22 1 25 [ 28 {31 | 34| 37 | 40 | 43

oo |C_atBud F 25 | 28 32 136 |39 | 42 | 46 | 50

D of Table F 35 | 39 | 43 | 48 [ 53| 59 | 63 | 67

Foreslop; E B 38 | 42 |46 | 50|57 ] 63| 69 | 74
(c;i') A F 20 |23 |26 |29 |32 |35 | 39 | 43
B See Notes F 22 | 25 [ 28 | 31 | 34 | 37 | 41 | 45

210 ¢ . aBnd F 25 | 28 |32 136 |39 | 43 | 47 | 51

D Of Table F 35 139 | 43 | 48 | 53] 59 | 63 | 67

g F 38 | 42 | 43 |50 |57 ] 63 | 69 | 74

A F 09 | 12 |15 [ 1.8 20| 23 | 26 | 209

B See Notes F 1l ta |17 20 2225 29 | 33

' 015 1 ¢ aEnd F 14 {17 121 |25 |27 {31 | 35| 39

' D of Table F 33 137 1 a1 46 {51 ] 57|61 | 65

E F 3.6 | 40 | 44 | 49 | 55| 61 | 67 | 72

A F 21 (23 |25 |27 129 | 31 ] 33 | 36

Foroslope B See Notes F 23 |25 | 27 |29 | 31| 33 | 36 | .39
1:2 0.30 C atEnd F 26 | 29 | 31 | 34 )36 [ 38 4.2 4.6
D of Table F 34 | 38 | 42 | 47 |52 | 58 | 62 | 6.6
E F 37 | 41 [ 45 |50 {56 ] 62 | 68 | 73

A F 20 | 32 |35 | 38 | 40 | a3 | 45 | 48

B See Notes F 23 129 | 34 | 40 | 42 | 45 | 48 | 5.

2.0 C atBEnd F 26 | 32 139 | 45 | 47 | 50 | 54 | 5.8

D of Table F 35 | 39 | 43 | 48 {53 ] 59 | 63 | 67

E F 38 | 42 | 46 | 51 {57 63 | 69 | 74

* S = Approach Side, C = Corner, F = Traffic Face, A = S,C, and F
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A Cost-Effectiveness Selection Procedure

TABLE A.13.1 SUGGESTED SEVERITY INDICES , 5/9
Foreslopes (continued)
Object Type and Characteristics Object Severity Index
Surface
Slope Height Surface ) ) Design Speed - km/h
(V:H) (m) Condition

50 60 70 80 90 100 110 120
3.1 3.4 3.8 4.2 4.4 4.6 4.8 5.1
2.5 3.1 3.8 44 | 4.6 48 | 5.1 5.4
2.8 3.5 4.2 4.9 5.1 5.3 5.7 6.1
3.8 4.1 4.5 4.9 5.4 6.0 6.4 6.8

A

B See Notes

4.0 C atEnd

| T

=
1
w
o
b
w
Bl
~1
»
WS
(¥
oc
o
N

D of Table

7.5

7.0
A 33 {361 39 | 43 [ 45 47 | 4.9 5.2

3|

B See Notes F 32 136 | 41| 45| 47| 49 | 52 | 55
6.0 C  atEnd F 29 | 40 | 45 | 49 | 52 | 54 | 61 | 62
D of Table F 38 | 41 | 45 | 49| 54| 60 | 64 | 63

s ]

E 39 [ 43 | 47 | 52 | 5.8 6.4 7.0 7.5
Foreslope T—-ﬁ—————_-_r__j__r___________‘

1.2

A F 3.6 | 3.9 | 41 | 44 | 46| 48 | 50 | 53
(cont.)

B See Notes F 38 | 41 | 43 | 46 | 48 | 50 | 53 | 556
8.0 C  atEnd F 41 | 44 | 47 | 50 | 52 | 54 | 58 | 62

D of Table F 3.8 | 41 | 45 | 49 | 54| 60 | 64 | 638

B F 3.9 | 43 | 47 | 52|58 64| 70| 75

A 41 | 43 | 45 | 47 |49 | 52 | 54 | 55

B See Notes 42 | 44 | 46 | 48 | 50| 53 | 55 | 53

100 | ¢ atEnd 44 | 47 | 49 | 52 | 54| 571 60 | 63

38 | 4.1 [110=65 mph
5 20 | 43 100=60 mph

D of Table

2> ey B R BN B o B Ko

A F 45 | 4.7 [80=50 mph

B _See Notes F 46 | 45 |70=45 mph
14.0 C atBEnd F 4.7 5.0

D of Table F 3.8 | 4.1

E F 3.9 | 43

* 8 = Approach Side, C = Corner, F = Traffic Face, A = $,C, and F

P e o}
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Roadside Design Guide

TABLE A.13.1 SUGGESTED SEVERITY INDICES ' 6/9
Foreslopes (continued) ’

Object Type and Characteristics I Object Severity Index
Surface

Slope Height Surface ) ' Design Speed - km/h
(V:H) (m) Condition

50 60 70 80 90 100 110 120

A F 48 | 50 | 52 | 54 | 56| 58 | 60 | 63

B See Notes F 49 151 | 53 {55 |57 59| 61| 64

180 ¢ atEnd F 49 | 52 | 54 | 57 | 59| 61 | 64 | 67
| D of Table F 38 | a1 | a5 | 40 | 54| 60| 64 | 68

Jusl]
=
v
o
R
W
»
~]
©
o
o
oo
>
ExN
=
o
=3
n
L.

A F 49 [ 51 | 53 |55 |57] 59| 61| 64
B See Notes F 50 | 52 | 54 (5658|6062 65

220 ¢ aBnd F 5015355571591 62| 65| 68

Foreslope D of Table F 3.8 | 41 | 45 | 49 | 54| 60 | 64 | 638
(Cl(fn) E F 39 | 43 | 47 | 52| 58| 64 | 70 | 75
A F 48 |50 | 53 [ 56| 58] 61| 63 | 64

B See Notes F 49 | 52 | 54 | 57|59 | 62 | 64 | 65

260 1 ¢ aiEud F 5.0 | 53 | 55| 5860 63| 66| 69

D of Table F 38 | 41 | 45 | 49 | 54 ] 60 | 64 | 68

=1

E . 3.9 | 43 | 47 | 52 [ 58 | 6.4 7.0 7.5
AU |

A F 48 | 51 |53 | 56|59 | 62| 64| 65
B See Notes F 49 | 52 | sa | s7 160} 63| 65| 66
300 | ¢ aBnd F 50 | 53 | 55 | 58 |¥6d| 64 | 66 | 6.9
D of Table F 38 | 41 | 45 | 49 | 54| 60 | 64 | 68
E F 39 | 43 | 47 [ 52 ] 58] 64| 70| 75
A F 48 | 51 | 53| 56 64 | 67
B See Notes F 4.9 5.3 5.4 5.7 ., 65 | 6.8
a0 LG atBnd F 50 | 53 55 | ss | 66 | 69
D of Table F 38 | 41 | 45 | 49 | 54| 60 | 66| 7.3
F

3.9 4.3 4.7 5.2 5.8 6.4 7.0 7.5

* S = Approach Side, C = Corner, F = Traffic Face, A = S,C, and F
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A Cost-Effectiveness Selection Procedyre

2.0

4.0

6.0

A 3.3 3.6 3.9 4.2 4.5 4.8

TABLE A.13.1 SUGGESTED SEVERITY INDICES 7/9
Foreslopes (continued)
: Object Type and Characteristics Object . Severity Index
Surface '
Slope Height Surface ) Design Speed - km/h
(V:H) (m) Condition
50 60 70 80 90 100 110 120
A F 0.9 1.3 1.7 2.2 2.4. 2.7 3.0 3.3
B See Notes F 1.1 1.5 1.9 2.4 2.6 2.9 3.3 3.7
015 | ¢ 4 End F 14 | 19 | 24 {29 |31 35 |39 ] 43
D of Table F 3.3 3.8 4.3 4.8 5.3 5.9 6.3 6.7
Foreslope , '
L: 1% E . F 37 | 41 | 45 | 50 |56 62 | 68 | 73
A F 2.4 2.6 2.8 3.0 3.2 35 | 3.7 4.0 v
B See Notes F 2.6 2.8 3.0 3.2 3.4 3.7 4.0 4.3
030 | ¢ arEnd F 29 132 |34 [ 3739 42 | 46 | s0
D of Table F 3.3 3.8 4.3 4.8 5.3 5.9 6.4 6.9
E F 3.7 4.1 4.5 5.0 5.6 6.2 6.9 7.6

F
B See Notes F 32 135 |37 | 40| 44| a8 | 52 | 556
C  atEnd F 36 139 | 42 | 45| 49| 53 | s8 | 63
D of Table F 34 139 | 44 | 49 | 54| 60 | 65 | 70
L de 1 o® a7 lar]as|solseler| 69 16
A ' F 38 | 41 | 44 | 47 | 49| 52 | 54 | 57
B See Notes F 38 | 41 | 451 49 | 54| 59 | 62 | 65
C  atEnd F 48 | 50 | 52 | 54 | s8] 63 | 68 | 73
D of Table F 38 | 41 | 45 | 49| 54| 60 | 65 | 70
B F_ 138 42 l4a6]|51]57] 65|70 77|
‘ A F 41 | 44 | 47 | 50 52| 55 | 571 60
B See Notes F 4.7 4.4 4.7 5.5 6.6 7.0
C  atEnd F 53 154 |57 509 72 | 76
D of Table F 39 | 42 | 46 | 5.0 6.6 | 72
E F 39 | 43 | 47 | s {58 | 64 | 71 | 738

* 8 = Approach Side, C = Corner, F = Traffic Face, A = §,C, and F

ads
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TABLE A.13.1 SUGGESTED SEVERITY INDICES 8/9
Foreslopes (continued)
Object. Type and Characteristics Object Severity Index
Surface
Slope Height Surface ) Design Speed - km/h
(V:H) (m) Condition
50 60 70 80 90 100 110 120
A F 4.3 4.6 4.9 52 5.7 5.9 6.2
B See Notes F 5.5 6.6 7.0 7.4
8.0 C atEnd F 57 7.0 7.5 8.0
D of Table F 3.9 4.2 4.6 5.0 5.5 6.0 6.6 7.3
Foreslope
1:1% F . . .
(cont.) . B_See Notes F 6.4 | 5567 | 6.8 7.8 | 8.1
1.0 | ¢ 4 Bnd Fl68.] 697 71| 72 w76 80 | 82 | 85
D_of Table F 40 | 43 | 47 | 50 | 56 | 61 | 67 | 74
F

14.0

18.0

22.0

E

A

F
B See Notes F 8.2 8.5 8.8
C atEnd F 1.5 7.9 8.5 8.8 9.1
D of Table E 40 | 43 | 47 | 5.1 5.6 6.1 6.7 7.4

F :
B See Notes F 76 | 77 | 79 | 80 "84 87 | 90 | 93
C  atBnd F 79 |80 | 82 483 ["85°| 80 | 92 | 95
D of Table F 40 | 43 | 47 | 51|56 | 61| 67 | 74
E F 4.0 5.9 72 | 70

S 62 Y o

4.8

6.5

A F ‘

B See Notes F 77 |ae | 81| 83 |86 3.9 9.1 9.2
C  at End F 8.0 82 |+ 8:4- 86 | 88 | 9.1 9.3 9.4
D of Table ' F 40 | 43 {1 47 | 51 | 56 | 6.1 6.7 7.4
E F 42 | 45 | 49 | 53 | 59 | 65 | 72 7.9

* 8 = Approach Side, C = Corner, F = Traffic Face, A = $,C, and F
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A Cost-Effectiveness Selection Procedure

TABLE A.13.1 SUGGESTED SEVERITY INDICES 9/9

Foreslopes (continued)
Object Type and Characteristics Object Severity Index
Surface : : :
Slope Height Surface *) : Design Speed - km/h
(V:H) (m) Condition

110 120
A F 8.1 8.4
B See Notes F 9.3 9.6
26.0 C atEnd F 9.4 9.7
D of Table F 6.7 7.4

F
. B See Notes F
300 V¢ atBnd F 92 | 94 | 97
D of Table F 4.1 44 | 48 | 52 | 55 6.1 6.7 7.4
Foreslopes
1:1% E F 42 | 4,5 49 1 53 | 59 6.5 7.2 7.9
(cont.) A R %
B See Notes F
340 1 ¢ atEnd F 92 | 9.4 | 97
D of Table F 4.1 44 | 48 | 52 | 5.6 6.1 6.7 7.4
F
F
B See Notes F
238.0 | ¢ 4 End F s ,. 193 | 95 | 98
D of Table F 4.1 44 | 48 { 52 | 56 6.1 6.7 7.4
E F

4.2 4.5 4.9 5.3 3.9 6.5 7.2 7.9

* S = Approach Side, C = Corner, F = Traffic Face, A = §,C, and F

Notes for Table A.13.1:

A: Smooth and firm all seasons

B: Smooth but subject to deep rutting by errant vehicles half of the year

C: Shallow gullies (100 to 200 mm deep), scattered small boulders (under 225-mm projections), scattered small trees (diameters 75 w 100 mm), or structurally
substantial woody brush. Features spaced so that nearly all encroaching vehicles will encounter them.

D: Medium gullies (approximatety 250 mm deep), boulders or riprap (projecting approximately 300 mm), or medium trees (cllametexs 175 to 225 mm). Features
spaced so that they will be encountered by all encroaching vehicles. It is assumed that density of features will preclude deep penetration of roadside. If this
assumption is not valid, SIs for high, steep slopes may be considerably higher than values shown.

E: Deep gullies (over 0.5 m deep), large boulders or heavy riprap (over 450-mm projecting), large trees (diameters over 350 mm). Features spaced so that they
will be encountered by all encroaching vehicles, It is assumed that density of features will preclude deep penetration of roadside. If this assumption is not
valid, SIs for high, steep slopes may be considerably higher than values shown.

A-47



TABLE A.13.2 SUGGESTED SEVERITY INDICES

Foreslope - Vertical with and without water present

6.0

Object Severity Index, SI .
Surface
(:le) - -
Slope Height | Water Depth Design Speed - km/h
(V:H) (m) (m)
50 60 70 80 90 100 | 110 120
0 F 01 [ 02 | 02 0.3 0.4 | 05 0.7 0.8
1 F 2.6 2.7 2.9 3.0 | 3.2 3.4 3.6 3.7
0:0 2. F 4.4 | 47 4.9 52 | 5.4 | 5.7 5.9 6.2
4 F ol 62| 64| 66 |68 70 | 72 | 74 | 77
»6 F 7.9 8.1 83 | 85| 87" 8.8 9.0 9.1
W =
) 0 P 2.6 2.9 3.1 3.4 | 3.6 3.9 4,1 4.4
0.3 1 F 3.2 3.4 3.6 3.8 | 4.0 4.2 4.4 4.7
2 F 5.2 55 | 5.9 6.2 6.6 7.0
- i
F
Foreslope 0 3.8 | 4.1 43 | 46 | 48 | 5.1 5.3 5.6
Vertical

0 F 67 | 68 | 69 | 70 | 72 | 74 | 75
1 F 68 1 69 | 71 | 73 | 74 | 76 | 7.8 | 79
2 P 78 [ 79 | 81 | 82 | 84 | 86 | 88 | 80
4 F 82 | 83 | 85 | 87 | 89 | o1 | 93 | 94
>6 F 87 | 88 | 90 | 91| 93| 95 | 97 | o8

* § = Approach Side, C = Corner, F = Traffic Face, A = $,C, and F
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A Cost-Effectiveness Selection Procedure

TABLE A.13.2 SUGGESTED SEVERITY INDICES 2/2
Foreslope - Vertical with and without water present (continued)
Object Type and Characteristics Object Severity Index, SI
Surface
*
Slope Height Water Depth Design Speed - km/h
(V:H) (m) (m)
50 |.. 60 70 80 920 100 110 120
0 F 8.0 8.2 8.3
8.0 1 F 83 | 84 8.6 8.7
2 F 87| 89 | 9.1 9.2
F 9.3
F

Foreslope
Vertical
(cont.)

P 98 | 98 | 99 9.9
F 96 | 97 | 97 | 98| 99: 99 | 100 | 100
F

14.0

F 9.9 | o 9] 99| 100 | 100

1 F 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100

18.0 2 F 10.0 | 10.0 | 10.0 | 10.0 | 100 | 100 | 100 | 10.0
4 F 10.0 | 10.0 | 10.0 | I 10.0

56 F 10.0 | 10.0 | 100 | 10.0

0 F 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 100 | 10,0

. 1 F 10.0 | 10.0 | 10:0 | 10.0 | 10,0 | 10.0 | 100 | 100
2.0 2 F 10.0 | 10.0 | 10.0 | 100 | 100 | 100 | 100 | 100
4 F 10.0 | 10.0 | 100 ] 100 | 10.0..} 100 | 100 | 10.0

26 F 100, 1" 0.0 | 10.0

10.0 | 10.0 | 10.0 | 10.0.J;

* S = Approach Side, C = Corner, F = Traffic Face, A = §,C, and F
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Roadside Design Guide

TABLE A.13.3 SUGGESTED SEVERITY INDICES : 1/5

Backslopes
Object Tyi)e and Characteristics l Object Severity Index, SI
Surface )
Slope Height Surface *) Design Speed - km/h
(V:H) (m) Condition
50 60 70 80 90 100 110 120
A F 0.1 0.1 0.1 02 1. 0.3 0.4 0.6 0.7
B See notes F 0.2 0.3 03 | 0.4 0.5 0.7 0.9 1.0
0.15 | ¢ arBnd F |l o6 |07 loof1o]| 10 |13l 15| 18
D of Table F 2.8 3.3 3.8 | 4.3 4.8 5.4 5.9 6.4
E A.13.1 F~ 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0

Backslope : 4
A 0.1 0.1 0.1 0.2 0.3 0.3 0.5 0.6 .

1:10

i

B See Notes P 0.1 | 01 |03 ]o04] 05 | 06| 08| 09
03 C atEnd E 0.6 | 07 | oo 1o 11 ] 13| 157 18

D of Table F 26 | 32 | 3945 51 | 57| 63 | 70

e Az F 320 | 36 | 40 45| 51 | 57| 63 | 70

A F 00 | 01 o2 ]o03] 04 | 04| 06 | 07

B See Notes F 01 | 02 | o4los]| 06 | 07| 09| 10

0is C atBnd F 06 | 07 oo 1ol 11 ] 13 ) 15| 18

D of Table B 28 | 33 | 38 [ 43| 48 | 54 | 50 | 64

E A3.1 F 3.2 | 36 | 40 [ 45| 50 [ 57| 63| 70

| SR S~ NOUN~E-~ AL SN SR SOt S IS SO N A e 1A A1 WO K- SO NOE- LA [0 S SIS |
Backslope

18 A F 01 | o1 {o1fo2}) 03 | 03] 05| 06
B See Notes F 01 | 02 } o2 03| 04 [ 06| 08| 09

o5 LC_atBad F 06 | 07 oo lto] 11 | 13| 15| 18

| D of Table F 28 | 33 | 38 |43] 48 | 5.4 | 59 | 64

E Al3.1 F 32 | 3.6 | 40 [ 45| 51 | 57 | 63 | 7.0

‘ A F 01 | o1 o304l 05 |05 ]| 17] os

B See Notes F 03 | 04 {0405 06 | 08| 10| 1.1

Backslope 035 | ¢ atEnd F 0.6 1 07 109 {10} 11 |13 ] 15| 18
1:6 D of Table F 2.8 | 3.6 | 38 |43 | 48 | 54 | 59 | 64

E A.13.1 3.2 3.6 40 | 4.5 5.1 5.7 6.3 7.0

s !

* 8 = Approach Side, C = Corner, F = Traffic Face, A = S,C, and F
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A Cost-Effectiveness Selection Procedure

TABLE A.13.3 SUGGESTED SEVERITY INDICES
Backslopes (continued)

Backslope
1:4

1.3

Backslope
1:2

>0.15

0.15

>1.0

0.15

Object Type and Characteristics Object Severity Index, SI
Surface ‘
Slope Height Surface *) Design Speed - km/h
(V:H) (m) Condition
50 60 70 80 90 100 110 120
A F 0.1 0.1 0.1 0.2 0.3 | 03 0.5 0.6
B See notes F 0.1 | 02 | 04 [ 05[ 051 06| 08 | 09
0.5 | ¢ atEnd F 06 | 07 oo 1o | tt | 13 15| 13
Backslope
1:6 D of Table F 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4

A F 0.1 | 01 [o03]o4] 05 06l 08 | o9 |
B See Notes F 04 | 05 | o5 o6 | 07 |09 ] 11| 12
C at End F 07 1 08 | 10| 11| 13| 14l 16| 17
D of Table F 28 | 33 | 38 | 43| 48 | 54 | 50 | 64
, E A.13.1 F 32 | 36 | 40 [ 45| 51| 57| 63 | 70
A F 02 1 03 o5 ]o6] 07 ] 07| 09| 10
B See Notes F 04 1 05 |07 ]08] 09 | t1 ]| 13| 14
C atBnd F 08 1 09 |11} 12] 14 ) 16| 1.8 19
D of Table F 28 | 33 [ 38 | 43| 48 | 54 | 59 | 64

i

s
s
<O
W

Baékslope E A.13.1 3.2 3.6 4.0 4.5 3.1 5.7 ] 6.3 7.0

0.4 0.6 0.7 0.9 1.2 1.3 1.4

B See Notes F 0.7 0.8 1.0 1.1 1.3 1.5 1.7 1.8

| C atEnd F 1.3 1.4 1.6 1.7 1.9 2.1 2.3 2.4
D of Table F 2.9 3.4 3.9 4.4 4.9 5.5 6.0 6.5

3]

E A.13.1 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0

A F 04 | 0.5 0.7 ] 0.8 | 1.0 1.2 1.4 [ 1.7
B See Notes F 0.7 0.8 1.0 | 11 ] 13 1.5 1.7 2.0
C at End F 1.0 1.1 13 | 1.4 ] 1.6 1.9 | 2.2 2.5
D of Table F 2.9 34 139 | 44| 49 | 55 | 6.0 6.5
E A.l3.1 F 3.2 36 | 40 | 45.] 5.1 57 { 6.3 7.0

2/5

* S = Approach Side, C = Corner, F = Traffic Face, A = §,C,and F
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TABLE A.13.3 SUGGESTED SEVERITY INDICES 3/5
Backslopes (continued)
Object Type and Characteristics Object Severity Index, SI
e B e Surface ) '
Slope Height Surface *) Design Speed - km/h
(V:H) (m) Condition

50 60 70 80 90 100 110 120

A F 05 | 06 { 08 ] 0.9 | 11 13 | 1.6 1.9
B See notes F 09 | 10 {12} 13 ]| 14| 16 | 1.9 ] 22
03 |LC_atBnd F 14 [ 15 |17 [ 18 19| 20| 23| 26
D of Table F 30 | 35 [ 40| 45 ] 50 | 56 | 6.1 6.6
E A.13.1 F 33 | 37 | a1 | a6 | 52 | 58 | 64 | 7.1

e AT it i I i IR Bt S0 WA S WAL N WSS S0 | B
A 07 | 08 | 1o | 1.1 : ‘ '

. 1.3 1.5 1.8 2.1

e

B See Notes F 1.1 1.2 141 1.5 1.7 1.9 2.1 2.4

Backslope 0.6 C at End F 1.9 2.0 2.2 2.3 2.4 2.6 2‘.8 3.1
1:2

(cont.) D of Table F 3.0 3.5 4.0 4.5 5.0 5.6 6.1 6.6

T

E A.13.1 3.3 3.7 4.1 4.6 5.2 5.8 6.4 7.1
S e B e B T e |

A F 08 | 09 {1112 15| 18| 21| 24
B See Notes F 12 | 13 |15 |16 ] 1.8 | 20 | 23 | 26
212 1 ¢ g End F 20 | 20 |23 24 25| 27| 20 | 32
D of Table F 30 | 35 | 40| 45| 50 | 56 | 61 | 66
E A.13.1 F 33 | 37 | a1 46| 52| 58 | 64 | 71

Wmmw

A P 03 | 06 | o8| t1| 14| 18221 26
B See Notes F 106 |09 |11 {1a] 17|21 |25 ]| 29
015 | o 4 pad F 09 | 12 [ 14 |17 21 25 | 30| 35
D of Table P 29 | 34 | 39 |44 49| 55| 60| 65
E A.13.1 F 32 1 36 40l a5 51| 57| 63| 70

Y U eSO NUSON. VORD N2 000 NURDR-2.~ N N 1O W T S NS LA BT AL
Backslope

. A F 05 | 08 | 1.0 13 16 ] 20 | 26 | 31
B See Notes F 09 | 12 L1a 17| 19| 23| 29| 34

203 | ¢ atEnd F 14 | 17 {1922 24|28 | 33| 38

D of Table F 30 [ 35 1 40 | 45 ] 50 | 5.6 | 6.1 6.6

E A.13.1 P 33 | 37 {41 | 46| 52 | 58 | 64 | 71

* 8 = Approach Side, C = Corner, F = Traffic Face, A = §,C, and F
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TABLE A.13.3 SUGGESTED SEVERITY INDICES
Backslopes (continued)

Object Type and Characteristics Object Severity Index, SI
Surface ;
Slope Height Surface *) Design Speed - km/h

Vi m Condition 50 60 70 80 90 100 119 120
A F 0.9 1.1 1.3 1.5 1.8 § 2.2 2.7 3.2
B See notes F 1.3 1.5 1.7 1.9 2.2 2.6 3.1 3.6
0.6 C atEnd F. 2.1 2.3 2.5 2.7 2.9 3.2 3.8 4.3 |
D of Table F 3.0 3.5 4.0 4.5 5.0 5.6 6.1 6.6
E Al13.1 | F 4.1 4.6 5.2 5.8 6.4 7.1

10 | 12 14|16 20 ] 24| 28] 32

Backslope A F
1:1% B See Notes F 14 | 16 | 1.8 20 23 | 27 | 32 | 37
(cont.)
C atEnd F 22 | 24 | 26| 28| 30 | 34 | 39 | 44
212 | D of Table F 31 | 36 | 41| a6 | 51 57| 62 | 67

s ]

E A.13.1 3.3 3.7 4.1 46 | 5.2 5.8 6.4 7.1

A F 0.4 0.7 1.0 1.3 1.7 2.2 2.8 3.3
B See Notes F 0.7 1.0 1.3 1.6 2.0 2.5 3.1 3.6
0.15 C atEnd F 1.0 1.3 1.6 1.9 2.4 2.9 3.5 4.2
D of Table F 2.9 3.4 3.9 4.4 4.9 5.5 6.0 6.5
E

i

B See Notes F 1.1 1.4 1.7 2.0 2.3 2.7 3.4 4.1
C atEnd F 1.6 1.9 22 | 25 2.8 3.2 3.8 4.5
Backslope 0.3
1:1 D of Table F 3.0 | 3.5 4.0 4.5 5.0 5.6 6.1 6.6
E A.13.1 F 3.3 3.7 4.1 4.6 5.1 5.8 6.4 7.1

s |

1A 10 | 13 |15 (18] 22| 261 33| 40

B See Notes F 1.4 1.7 1.9 2.2 2.6 3.0 3.6 4.1

06 ¢ aEnd F 22 | 25 [ 27 [ 30 32| 36 | 42 | 49
D of Table F 30 | 35 {40 |45 ] 50 | 56| 61 | 66
E A.13.1 F

E A3 3.2 3.6 4.0 4.5 5.1 5.7 6.3 70 |
A 0.7 1.0 1.3 1.6 2.0 2.4 3.1 3.8

33 | 37 [ 41 | 46| 52 | 58 | 64 | 71

* 8§ = Approach Side, C = Corner, F = Traffic Face, A = $,C, and F

4/5
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TABLE A.13.3 SUGGESTED SEVERITY INDICES 5/5
Backslopes (continued)
Object Tybe and Characteristics Object - Severity Index, SI
Surface — )
Slope Height Surface * Design Speed - km/h
(V:H) (m) Condition
50 60 70 80 90 100 110 120
A F 1.1 1.4 1.6 1.9 2.3 2.8 3.4 3.9
| B See notes F 1.5 | 1.8 2.0 | 2.3 2.7 3.1 3.7 4.2
C at End " F 2.3 2. . 3.1 3. . 4.4 4.9
Backslope 212 &2 6 28 4 3.8
1:1 D of Table F 3.1 3.6 4.1 4.6 5.1 5.7 6.2 6.7
(cont.) -
E A.13.1 F 33 3.7 4.1 4.6 5.2 5.8 6.4 7.1
FT-_-—_—-_-_—__———-_—_-—__—_-_——_——_-._-—_-——_—-I44
A F 0.5 0.8 1.1 1.4 1.9 2.4 3.0 3.7
B See Notes F 0.8 1.0 {14 | 17 | 22 | 27 | 33| 4.0
0.15 C atEnd F 1.1 1.4 1.7 2.0 2.5 3.1 3.8 4.5
D of Table F 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E A.13.1 F 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
m
A F 0.7 1.0 1.3 1.6 2.0 2.5 3.2 3.9
B See Notes F 1.1 1.4 1.7 2.0 2.4 2.8 3.5 4.2
Backslope . :
Vertical 0.3 C atEnd F 1.6 1.9 2.2 2.5 2.9 3.3 3.9 4.6
D of Table F 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E A.13.1 F 3.2 3.6 4.0 4.5 5.1 57 | 6.3 7.0
A F 0.7 {.0 1.3 1.6 2.0 2.4 3.0 7
B See Notes P 1.1 1.4 1.7 2.0 2.3 27 1 33 4.0
0.6 C atBEnd F 1.6 | 1.9 2.2 2.5 2.8 3.2 3.8 4.3
D of Table F 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E A.13.1 F 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
A F 0.6 0.9 1.2 1.5 1.9 2.3 2.9 3.6
B See Notes F 1.0 1.3 1.6 1.9 2.2 2.6 32 3.9
10 C at End F 1.5 | 1.8 2.1 2.4 2.7 3.1 3.7 4,2
2 1. 3 . » B
D of Table F 2.8 | 33 | 38 | 43 | 48 | 54 | 59 | 64
E A.13.1 F 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0

* S = Approach Side, C = Corner, F = Traffic Face, A = S,C, and F
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A Cost-Effectiveness Selection Procedure

TABLE A.13.4 SUGGESTED SEVERITY INDICES » 1/3
Parallel Ditches
Object Type and Characteristics Object Severity Index -
Surface , .
) Design Speed - km/h
Foreslope I Backslope | Depth (m) 50 l 60 70 80 90 | 100 | 110 | 120

0.15 F 12 115 {17 |20 |24 |28 34 | 30
0.30 F 17 118 120 |21 25|29 35 | 40
s 0.60 F 1.9 120 [ 22 2327 |31 36 | 41
Slope 1,00 F (2021 (2324|2731 36 | a1
1.20° F 21 [ 22 (24 25|28 |32 37 | 42 |
0.15 F_ |1 [14a{1el19]22026] 31| 36
S%(;;e 0.30 F 15 | 17 | 19 |21 |24 )28 (32 | 36
L3 0.60 F 18 119 |21 |22 )25]20f 34 | 309
Slope 1.00 F 19 20 [ 22 |23 ] 25|29 35 | 40

s

1.20 20 121 (23 ]24)26] 3.0 3.6 4.1
015 12 1 15 [ 1.7 | 20 {24 {28 3.4 3.9

F
0.30 F 1.6 [ 1.7 119 120 |24 |28 3.4 3.9
12 0.60 F 19 [ 20 120 |21 1]25 1|29 3.4 3.9
Slope 1.00 F 20 121 [ 21 |22 ({25129 3.4 3.9
F

1:3 1 22 123 126 130 34 | 38
Slope 0.15 F 1.1 | 14 {16 ] 1.9 |22 {26] 3.1 36
0.30 F 14 116 | 1812023 )27 31 3.5

3 0.60 F 1.7 |18 [ 202112327 3.1 3.5

Slope 1.00 F 1.8 | 19 [ 21 [ 2224 |27 31 3.5

1.20 F 20 121 |21 |22 2428 32 | 36

, 0.15 F Ll |13 [ 151171923 27 | 31

030 F 13 115 [ 171921 |24 28 3.2

L 0.60 F 1.6 | 17 [ 19 (20|22 124 28 | 32

Slope | . 1.00 F 19 120 {20 (21|22 |25 20 | 33

1.20 F 1.8 119 |21 |22 |23 |25 20 | 33

* S = Approach Side, C = Corner, F = Traffic Face, A = S,C, and F
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TABLE A.13.4 SUGGESTED SEVERITY INDICES - 2/3
Parallel Ditches (continued)
Object Type and Characteristics Severity Index
Object L '
Surface . Désign Speed - km/h
Foreslope | Backslope | Depth (m) ) 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120
0.15 F 1.1 {14 ] 16 192327 32 | 37"
0.30 F 1.0 |14 16 [ 192327 32 | 37
1:2 0.60 R 12 15| 17 {20123 (27 32 | 37
Slope
1,00 F 12 |15 17 |20 23271 31 | 35
1.20 Fool12 s |17 [20]23 )27 31| 35
0.15 F 1.0 |12 ] 14 | 1619 23] 27 | 3.1 V
" - 0.30 F 1 b3 as 17 fre 23| 27 | 31
Slope 1:3 0.60 F 10 |13 ] 15 |18 ]20]231 27 | 31
Slope
1.00 F 11 {14 ] 16 1921 {23 27 | 3.1
1.20 R L1 ta | 17 {2021 23] 27 | 31
———-————————.—r—_—____r__—”_—““m‘_——J——“—mﬁ————————m
0.15 F 09 [ 11| 13 |15 ] 1720 23 | 26
0.30 F 1.0 |12 ] 14 |16 ]18]21] 23] 26
L4 0.60 F 11 |13 s 7ol 22 ] 24 | 25
Slope
1.00 B 1.0 |13 15 | 18120 22| 24 | 27
1.20 R 1.1 a6 1921 23] 25 | 26
0.15 R 08 | 1.1 ] 1.3 | 16|20 24] 29 | 34
0.30 F 08 [ 11| 13 | 162024 29 | 34
1:6 1:2 0.60 F 07 | 10| 12 | 15|19 |23 27 | 3.1
Slope Slope
1,00 F 06 09| 1.1 |14 181221 25| 28
1.20 F 0.6 |09 1.1 1.4 1.8 1221 24-| 2.7

* 8 = Approach Side, C = Corner, F = Traffic Face, A = S,C, and F

OFFSET ROUNDING OFFSET——"]

1/3 ROUNDING 1/3 ROUNDING

s ot p— s
(2

ROUNDING

TYPICAL VEE DITCH / DEPTH . SUGGESTE

ASSUMED IN THESE TABLES. Y EQUIVALENT SLOPE TO BE e
ROUNDING IS EQUAL TO OR : : USED IN ESTIMATING SEVERITY
LESS THAN 1/4 OF THE INDEX FOR A DITCH WITH
RECOMMENDED ROUNDING. RECOMMENDED ROUNDING.
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A Cost-Effectiveness Selection Procedure

TABLE A.13.4 SUGGESTED SEVERITY INDICES 3/3
Parallel Ditches (continued)
Object Type and Characteristics Severify Index
Object
Surface . Design Speed - km/h
Foreslope | Backslope | Depth m) | @ 50 l 60 l 70 | 80 l 90 [ 100 | 110 | 120
0.15 F 0.7 0.9 1.1 1.3 1.6 1.9 2.2 2.5
0.30 F 0.7 0.9 1.1 1.3 1.6 1.9 2.2 2.5
1:3 0.60 F 0.7 0.9 1.1 1.3 1.6 1.9 2.2 2.5
Slope
1.00 F 0.5 0.8 1.0 1.3 1.6 1.9 2.1 2.4

1.20. 'F 0.5 0.8 1.0 13 1 1.6 |19 2.1 2.4

1:6 .
Slope 0.15 F 05 107109 |11 |13]|16] 19 | 22
(cont.) 0.30 F 04 107 09 |12 {14171 19 2.2
1:4 0.60 F 06 108 | 1.0 |12 |14]17] 19 | 22
Slope
1.00 F 06 |08 ] 1.0 |12]15]18] 20 | 21
1.20 F 06 108 | 1.0 |12 |15]|18] 20 | 21
0.15 F 05 {06 ] 08 |09 | 11|13 15 | 16
0.30 F 04 o6 ) 08 |1oli12]14] 16 | 17
1:6 0.60 F 06 107109 l10l12]15] 17 | 20
Slope
1.00 F_ o5 o709 |11 {13]16] 181 21
1.20 R 04 107109 |12]14]16] 19| 22

*S =‘Approach Side, C = Corner, F = Traffic Face, A = S,C, and F

Note: For ditch configurations where the ditch bottom is 2.5 m wide or greater the foreslope and backslope should
be treated as independent features with offsets adjusted for intervening slopes, and the cost of the features summed.,

The estimated Severity Indices in this table assumes rounding is insufficient to have a beneficial effect. Where
rounding approximating that recommended in Section A.4.7.1.1 is provided, the Severity Index of the ditch should
be taken as that for a slope through the beginning and end of the hinge rounding and the offset to the feature
measured to the beginning of rounding, '

Where rounding is in between recommended and ineffective (say 1/4 of recommended) Severity Index estimates
should be reduced to reflect more favorable conditions.
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1/10

TABLE A.13.5 SUGGESTED SEVERITY INDICES
Intersecting Slopes - Negative (down)
Object Type and Characteristics ‘ Object Severity Index
Surface
Slope Height Surface @) Design Speed - km/h
(V:H) (m) Condition
() 50 60 70 80 90 100 110 120
A S 0.7 0.8 1.0 1.1 1.4 1.7 2.0 2.3
B See Notes S 0.9 1.0 1.2 1.3 1.4 1.6 2.2 2.9
03 lc atEnd S 12 {14 | 16 | 1.8 | 1.9 | 21 | 28 3.5
D of Table S 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4
Inter- ' : .
secting E A.13.1 S 1 32 | 36 | 40 | 45 | 51 | 57 | 63 7.0 |
Slopes | ~ :
(neg.) A S 06 | 08 | 10 | 12 | 1.5 119 | 23 27 .
1:10 B See Notes S 08 | 10 | 12 | 14 |17 | 21| 26 3.1
>L0% ¢ atEnd S 1.1 14 | 16 | 19 | 22 | 26 | 32 3.7
D of Table S 2.8 3.3 3.8 43 1 4.8 5.4 » 5.9 6.4
E A.13.1 S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0

Inter-
secting
Slope
(neg.)
1:8

A S 13 | 14 | 16

B See Notes s 15 | 16 | 18 | 19 ] 21 | 23 | 27 3.1

. C atEnd S 1.8 | 20 | 22 | 24 | 26 | 29 | 33 3.7
D of Table S 28 | 33 | 38 | 43 | 48 | 54 | 509 6.4

E A.3.1 S 32 | 36 | 40 | 45 | 51 | 57 | 63 7.0

A S 14 | 16 | 18 | 20 | 22 | 25 ] 30 3.5

B See Notes S 1.6 1.8 2.0 2.2 2.4 2.7 3.3 3.8

1 C atEnd S 1.9 | 22 | 24 {27 | 29 | 32 | 38 4.5
D of Table S 28 | 33 | 38 | 43 | 48 | 54 | 5.9 6.4

' E A.13.1 S 32 | 3.6 | 40 | 45 | 51 | 57 | 63 7.0
A v S 14 116 | 18 | 20 | 23 | 27 | 32 3.7

B See Notes S 1.6 | 1.8 | 20 | 22 | 25 | 29 | 35 4.0

2 C atEnd S 1.9 122 | 24 | 27 | 30 | 34 | 40 4.7
D of Table S 28 | 33 | 38 | 43 ] 48 | 5.4 | 59 | 64

E A.13.1 S 32 | 36 | 40 | 45 | 50 | 57 | 63 7.0

* 8§ = Approach Side, C = Comer, F = Traffic Face, A = S,C, and F

** Surface conditions are assumed to continue on surface beyond slope.
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A Cost-Effectiveness Selection Procedure

TABLE A.13.5 SUGGESTED SEVERITY INDICES 2/10
Intersecting Slopes - Negative (down) (continued) '

' Object Type and Characteristics Object : Severity Index
' Surface ‘ '

Slope Height Surface ) Design Speed - km/h
(V:H) (m) Condition
(%) 50 60 70 80 90 100 110 120

, A S 1.4 1.6 1.8 20 | 2.3 2.7 3.3 3.8
Inter- .
secting B See Notes S 1.6 1.8 2.0 22 | 25 2.9 3.5 4.2
Slopes | 24 | g S 19 [ 22 ] 24 | 27 | 30 | 3.4 | a1 4.8
(neg.)

1:8 D of Table S 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4
(cont.) .

E A.13.1 S 4.5 5.1 5.7

2.1 2.5 . 3.0

A S 17 | 1.8 | 20 2.3
B See Notes S 1.9 2.0 2.2 2.3 2.5 27 | 3.0 3.3
03 |c aEnd S 22 | 24 | 26 | 28 | 30 | 32 | 36 40 |
D of Table S 28 | 33 | 38 | 43 | 48 | 54 | 509 6.4
E A.13.1 S 32 | 36 | 40 | 45 | 51 | 57 | 63 7.0
A S 20 23 | 25 | 27 | 290 | 33| 37 | 41
B See Notes S 23 [ 25 | 27 |29 | 31 | 35 | 40 4.5
sg;ttf;g : C  at Bnd S 26 | 29 | 31 | 34 | 36 | 40 | 46 | 51
flll‘;ze)s D of Table S 28 | 33 | 38 | 43 | 48 | 54 | 509 6.4
1:6 E A.13.1 S 32 136 | 40 | 45 | 51 | 57 | 63 7.0
A S 23 126 | 29 | 32 | 35 | 39 | 44 4.9
B See Notes S 2.5 2.8 3.1 3.4 3.7 4.1 4.7 5.2
2 C atEnd S 28 | 30 | 35 | 39 | 42 | 46 | 52 5.7
D of Table S 28 [ 33 | 38 | 43 | 48 | 54 | s09 6.4

w2

E A.13.1 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
1A 2.2 2.5 2.9 3.3 3.7 4.2 4.8 5.3

s

B See Notes s 24 | 27 | 31 | 35 | 39 | 44 | 50 5.5

4 C_ atEnd S 27 | 31 | 35 | 40 | 44 | 49 | 55 6.0
D of Table S 28 | 33 | 38 | 43 | 48 | 54 | 59 6.4

E A.13.1 S 32 136 | 40 | 45 | 51 | 57 | 63 7.0

* S = Approach Side, C = Corner, F = Traffic Face, A = §,C, and F
*#* Surface conditions are assumed to continue on surface beyond slope.
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TABLE A.13.5 SUGGESTED SEVERITY INDICES 310
Intersecting Slopes - Negative (down) (continued)
Object T);pe and Characteristics Object Severity Index |
Surface
Slope Height Surface *) Design Speed - km/h
(V:H) {m) Condition ;
(k) 50 60 70 80 90 100 110 120
A S 2.2 2.5 2.9 3.3 3.7 4.2 4.9 5.5
B See Notes S 2.4 2.7 3.1 3.5 3.9 4.4 5.0 5.6
6 C atEnd S 2.7 3.1 3.5 4.0 4.4 4.9 5.5 6.0
D of Table S 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4
Inter- - ; ,
secting E A.13.1 S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 . 7.0
Slopes ’ :
(neg) A S 2.2 2.5 2.9 3.3. 3.7 4.2 4.9 5.6 -
- 1:6 B See Notes S 2.4 2.7 . 3.1 3.5 3.9 4.4 5.0 5.7
(cont.) -
»8 C atEnd S 2.7 3,1 3.5 4.0 4.4 4.9 5.5 6.0
D of Table S 2.8 33 [.38 | 43 | 48 | 54 | 59 6.4
E A.13.1 S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
A S 1.9 2.0 2.2 2.3 2.5 2.7 2.9 3.2
B See Notes - S 2.1 2.2 2.4 2.5 2.7 2.9 3.2 3.5
03 | ¢ atBnd S 24 |26 | 28 [ 30 | 32 | 34 | 38 4.2
D of Table S 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4
Inter- E A.3.1 S 312 3.6 | 40 | 45 | 51 | 57 | 63 7.0
secting
Slopes A S 26 | 28 | 3.0 | 32 | 34 | 36 | 40 4.4
(neg.)
14 B See Notes S 2.8 3.0 3.2 3.4 3.6 3.9 4.3 4.7
| ;
C atEnd S 3.1 3.4 3.6 3.9 4.1 4.4 4.9 5.4
D of Table S 2.8 33 3.8 4.3 4.8 5.4 5.9 6.4
E A.13,1 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
_——T--———-——————r——_—__—_—m——_“__mmm
. A S 3.5 3.7 39 | 4.1 4.3 | 4.6 5.0 5.4
B See Notes S 3.6 3.8 4.0 4.2 4.5 4.8 5.2 5.6
2 C atEnd S 38 | 41 | 43 | 46 | 50 | 53 | 57| 6.l
D of Table S 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E A.13.1 S 3.2 3.6 A4‘O 4.5 5.1 5.7 6.3 7.0

#S = Approach Side, C = Corner, F = Traffic Face, A = S$,C, and F

** Surface conditions are assumed to continue on surface beyond slope.
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A Cost-Effectiveness Selection Procedyre

TABLE A.13.5 SUGGESTED SEVERITY INDICES 4/10
Intersecting Slopes - Negative (down) (continued)

4 Object Type and Characteristics Object Severity Index
Surface
Slope Height Surface Q) ' Design Speed - km/h

(V:H) (m) Condition
(%) 50 60 70 80 | 9 | 100 | 110 120
A S 37 | 41 | 45 | 50 | 520 55 | 59 6.3
B See Notes S 38 | 42 | 46 | 51 | 54 | 57| 61 | 65
4 |lc atEnd S 40 | 45 | 50 | 55 | 58 | 62 | ¢s6 7.0
D of Table S 28 | 33 | 38 | 43 | 48 | 54 | 509 6.4
E A13.0 S 32 | 36 | 40 | 45 | 51| 57 | 43 70 |-
A S 37 | 42 | 47 | 52 | 56 | 60 | 6.4 6.8 |
) B See Notes S 38 | 43 | 48 | 53 | 58 | 62 | 66 7.0
Inter-
secting C at End S 3.9 4.5 5.1 5.7 6.1 6.6 7.0 7.4
Slopes 6
(neg.) D of Table S 28 | 33 | 38 | 43 | 48 | 54 | 509 6.4
L:4 E A.13.1 S 32 {36 | 40 | 45 | 51 | 57 | 63 7.0
(cont.) m*_*l——_—_—-————J————_____
A S 37 | 43 | 48 | 54 | 59 | 64 | 68 72
B See Notes S 38 | 44 | 49 | 55 | 61 | 66 | 70 | 74
8 C  atBnd S 3.9 45 | 52 | 58 | 64 | 70 | 74 7.8
D of Table S 28 | 33 | 38 | 43 | 48 | 54 | 509 6.4
E A.3.1 S 32 | 3.6 | 40 | 45 | 51 | 57 | 63 | 70
A S 37 | 43 | 48 | 5.4 6. 7.2 7.7
B See Notes s 38 | 44 | 49 | s5 7.3 7.8
10 1 ¢ aEnd S 39 | 45 | 52 | 53 7.5 7.9
D of Table s 28 | 33 | 38 | 43 | 48 | 54 | 50 6.4
E_ A3l s 32 | 36 | 40 | 45 | 57 ] 63 | 70
la S 37 | 43 | a3 J
B See Notes S 3.8 4.4 4.9
> 14
C atEnd S 3.9 4.5 5.2
D of Table S 28 | 33 | 38 [ 43 | 48 | 54 | 59 | 6.4
E A3 s 32 136 | 40 | a5 | 51| 57 | 63 7.0

* S = Approach Side, C = Corner, F = Traffic Face, A = S,C, and F
** Surface conditions are assumed to continue on surface beyond slope.

A-61



Roadside Design Guide

TABLE A.13.5 SUGGESTED SEVERITY INDICES

5/10
Intersecting Slopes - Negative (down) (continued)
Object Type and Characteristics { Object Severity Index V
‘ Surface
Slope Height Surface ) Design Speed - km/h
(V:H) (m) Condition
(%) 50 60 70 80 90 100 110 120
A S 1.9 2.0 2.2 2.3 2.5 2.7 2.9 3.2
B See Notes S 2.1 2.2 2.4 2.5 2.7 2.9 3.2 3.5
03 | ¢ atEnd S 24 | 26 | 28 | 30 | 32 | 34 | 38 42
D of Table S 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E A.13.1 S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
A S 27 | 29 | 31 | 33 | 35 | 37 | 40 | a3
B See Notes S 2.7 3.0 32 | 35 3.6 3.9 4.3 4.7
! C atEnd S 3.1 3.4 3.6 3.9 4.1 4.4 4.9 5.4
D of Table S 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E A.13.1 S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
T A A A Y AT s Rt emncacon|
' A S 3.8 4.0 4.2 4.4 4.6 4.8 5.1 5.4
Inter-
secting B Sec Notes S 3.9 4.1 4.3 4.5 4.7 5.0 5.3 5.6
Slopes 9
(neg.) C atEnd S 4.2 4.4 4.6 4.8 5.0 5.3 5.6 5.9
L:3 D of Table S 28 | 33 | 38 | 43 | 48 | 54 | 59 6.4
(cont.) -
E A.13.1 S 3.2 3.6. 4.0 4.5 5.1 5.7 6.3 7.0
i 2o A sl o S e o e
A S 4.8 5.0 5.2 5.4 5.7 6.2 6.5
B See Notes S 4.9 5.1 5.3 55 159 |62 6.4 6.7
4 C atEnd S s | 53| 55 | 57| 61 |-64.] 68 7.2
D of Table S 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E A.13.1 S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0 1
A S 49 | 53 | 57 |61 164 |67 | 609 72
B Sec Notes S 5.0 5.4 5.8 7.1 7.4
o bo End S 52 | s6 | 59 |63 70 | 7.3 7.7
D of Table S 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E A.13.1 S 3.2 3.6 4.0 5.7 6.3 7.0

*§ = Approach Side, C = Corner, F = Traffic Face, A = 8,C, and F
#* Surface conditions are assumed to continue on surface beyond slope.
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A Cost-Effecriveness Selection Procedure

TABLE A.13.5 SUGGESTED SEVERITY INDICES

Intersecting Slopes - Negative (down) (continued)

6/10

Inter-
secting
Slopes
(neg.)
12

0.3

Object Type and Characteristics Object Severity Index
Surface
Slope Height Surface * Design Speed - km/h
(V:H) (m) Condition
() 50 60 70 80 90 100 110 120
A S 5.0 5.6 7.3 7.5 7.8
B See Notes S 5.1 5.7 7.5 7.7 8.0
8
C atEnd S 5.2 5.8 7.6 7.8 8.1
D of Table S 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E A.13.1 S 3.2 3.6 4.0 4.5 5.1 5.7 6:3 7.0
A s 49 | s6 T 78 | 82 8.6
B See Notes S 50 | 57 79 | 83 8.7
Inter- -
secting 10 C atEnd .S 5.1 5.8 8.0 8.4 8.8
Slopes o .
(neg.) D of Table S 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4
1:3 B A.l3.1 S 32 | 36 | 40 | 45 | 51 | 57 | 63 7.0
(cont.) - - e

B e e

A S 4,9 8.3 8.7
B See Notes S 5.0 8.3 8.7
4 | ¢ atEnd S 5.1 8.4 8.8
D of Table S 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E A.13.1 S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0

A S 49 | 556 8.0
| B See Notes S 5.0 5.7 8.0 8.4 8.8

C atEnd S 5.1 5.8 . | 80 | 8.4 8.8

D of Table S 2.8 33 | 38 | 43 | 48 | 54 | 509 6.4

E A.13.1 S 3.2 3.6 | 40 | 45 | 51| 57 | 63 7.0
A S 19 [ 20 | 22 | 23 | 25 | 27| 29 3.2

B See Notes S 2.1 22 | 24 | 25 | 27 | 29 | 32 3.5

C  atEnd S 24 | 26 | 28 | 30 | 32 | 34 [ 38 4.2

D of Table S 2.8 33 | 38 | 43 | 48 | 54 5.9 6.4

E A.13.1 S 3.2 3.6 | 40 | 45 | 5.1 | 57 6.3 7.0

*§ = Approach Side, C = Corner, F = Traffic Face, A = S,C,and F
*% Surface conditions are assumed to continue on surface beyond slope.
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TABLE A.13.5 SUGGESTED SEVERITY INDICES 7/10
Intersecting Slopes - Negative (down) (continued)
Object Type and Characteristics ‘ Object Severity Index
Surface
Slope Height Surface &) Design Speed - km/h
(V:H) (m) Condition ;
() 50 60 70 80 920 100 110 120
A S 2.9 3.0 32 3.3 3.5 3.7 4.0 4.3
B See Notes S 2.9 3.1 33 3.5 3.6 3.9 4.3 4.7
1
C at End S 3.3 3.5 3.7 3.9 4.1 4.4 4.9 5.4
D of Table S 2.3 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E A.13.1 S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
e ——————ee e L L e s VY L e )
A S 4.1 4.2 4.4 4.5 4.7 4.9 5.1 5.4
Inter- B See Notes S 41 | 42 | 44 | 45 | 47 | 50 | 53 5.6
secting
Slopes 2 C  atEnd S 42 | 44 | 46 | 48 | 50 | 53 | 56 5.9
(neg.)
1:2 D _of Table S 28 |33 | 38 | 43 | 48 | 54 | 509 6.4
(cont.) E A13.1 S 32 | 36 | 40 | 45 | 51 | 57 | 63 7.0
A S 5.5 5.6 5.6 5.7 5.9 6.2 6.4 6.5
"B See Notes. S 5.5 5.6 5.6 5.7 6.0 6.3 6.5 6.6
4 C at End S 5.6 5.7 5.7 5.8 6.1 6.4 6.6 6.7
D of Table S 2.8 3.3 3.8 4.3 4,8 5.4 5.9 6.4
E A.13.1 S 3.2 6.3 7.0

3.6

4.0 | 4.5 5.1 5.7

A S 68 | 71 | 73 7.4
B See Notes S 17607 | 62|64 |66 |- 694 72 | 74 | 7.5
C atEnd S 6.1 |- 63 704 73 | 73 7.6
D of Table S 28 | 33 | 38 | 43 | 48 | 54 | s0 6.4
E AI3.1 S 32 |1 36 | 40 [ a5 | 50| 57| 63 7.0
A | s ~]7%s -;.;:"?-':6.8 70| 74 176 | 79 | s 8.2
B See Notes S 65 jl6.8 7.1 7.4 7.7 8.0 8.2 8.3
C  atEnd S | 6669 | 775 | 78| 81 | 83 | 84
D of Table S 28 | 33 | 38 | 43 | 48 | 54 | 509 6.4
E A.l3.1 S 32 | 36 | 40 | 45 | 51 | 57 | 63 7.0

*§ = Approach Side, C = Corner, F = Traffic Face, A = $,C, and F
*## Surface conditions are assumed to continue on surface beyond siope.
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TABLE A.13.5 SUGGESTED SEVERITY INDICES 8/10
Intersecting Slopes - Negative (down) (continued)

Object Type and Characteristics Object Se{ferity Index
Surface
Slope Height Surface * ’ Design Speed - km/h
(V:H) (m) Condition
(%) 50 60 70 80 90 100 110 120
A S 8.7 8.9 9.0
B See Notes S 8.8 9.0 9.1
10 | ¢ atEnd S : 4 89 | 91 9.2
D of Table S 2“.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E A3.1° S 50 | 57 | 63 7.0
A

B See Notes S 1 9.0 9.2 9.3
14
Inter- .
secting C atEnd s 90 | 92 9.3
Slopes D of Table S 54 | 59 | 64
(neg.)
1:2 E A.13.1 S | 32 | 36 | 40 | 45 | 51| 57 | 63 7.0
(cont.) ;

A S 90 | 93 | 94
B See Notes S 9.1 9.3 9.4
18 ¢ aEnd S 91 | 9.3 9.4
D of Table S 5.4 5.9 6.4
E A.13.1 S « 1 32 136 | 40 | 45 | 51| 57 | 63 7.0
A s 9.3 9.4
B See Notes S 9.3 9.4
,, |C_atEnd 5 9.3 9.4
D of Table S 28 | 33 | 38 | 43 | 48 | 54 | 59 6.4
E A.13.1 S 32 | 36 | 40 | 45 | 51 | 57 | 63 7.0

* S = Approach Side, C = Corner, F = Traffic Face, A = §,C, and F
#* Surface conditions are assumed to continue on surface beyond slope.
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TABLE A.13.5 SUGGESTED SEVERITY INDICES 9/10
Intersecting Slopes - Negative (down) (continued) )
Object Type and Characteristics , Object Severity Indei
Surface
Slope Height Surface ) Design Speed - km/h
(V:H) (m) Condition
() 50 60 70 80 90 100 110 120
A S 1.9 2.0 2.2 2.3 2.5 2.7 2.9 3.2
B See Notes S 2.1 2.2 2.4 25 | 27 | 29 3.2 3.5-
03 | ¢ atEnd S 24 | 26 | 28 | 3.0 | 32 | 34| 38 | 42
D of Table S 2.8 3.3 3.8 4,3 4.8 5.4 5.9 6.4
E A.13.1 S 4.5 5.1 5.7

A S 2.9 3.0 3.2 3.3 3.5 i 3.7 4.0 43 -
Inter- . . )
secting 1 B See Notes S - 2.9 3.1 3.3 3.5 3.6 3.9 4.3 4.7
Slopes . :
(neg.) C atEBEnd S 3.3 3.5 37 3.9 4.1 4.4 4.9 5.4
11
L1 D of Table S 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E A.13.1 S 3.2 3.6 » 4.0 4.5 5.1 |57 6.3 7.0

A S 41 1 42 | 44 | 45 | 47 | 49 | 51 5.4

B See Notes S 41 | 42 | 44 | 45 | 47 | 50 | 53 5.6

2 |c atBnd S 42 | 44 | 46 | 48 | 50 | 53 | 56 5.9

" | D of Table S 28 | 33 | 38 | 43 | 48 | 54 | s09 6.4
E A.13.1 S 32 | 36 | 4.0 63 7.0

A S s6 | 57 | 57 6.4 6.5

B See Notes S 56 | 57 | 57 6.5 6.6

4 |c atEnd S 55 | 56 | 58 | ; 6.6 6.7

D of Table S 28 | 33 | 38 | 43 | 48 | 54 | 509 6.4

S .

E Al3.1

A S

B See Notes S 72 | 74 7.5 |
6 C atEnd S 7.2 7.4 . 7.5

D of Table S - 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4

E A.13.1 S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0

* S = Approach Side, C = Corner, F = Traffic Face, A = §,C, and F
## Surface conditions are assumed to continue on surface beyond slope.
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TABLE A.13.5 SUGGESTED SEVERITY INDICES 10/10
Intersecting Slopes - Negative (down) (continued)
| Object Type and Characteristics Object Severity Index
H—'——T_———— Surface
Slope Height Surface *) Design Speed - km/h
(V:H) (m) Condition
(%) 100 110 120
A S 8.0 | 82 8.3
B See Notes S 8.0 8.2 8.3
8 C atEnd S 8.0 | 82 8.3
D of Table S 5.4 5.9 6.4
E A.13.1° S 3.2 3.6 4,0 4.5 5.1 5.7 63 7.0 :
___.J_——____—_________—_______—___—______ .
A S 89 | 9.1 9.2
B See Notes S 8.9 9.1 9.2
Inter- 10 C atEnd S ! 89 | 9.1 9.2
secting : I L
Slopes D of Table S 2.8 33 | 38 | 43 | 48 | 5.4 5.9 6.4
(o) E A3 s 32 | 36 | 40 [ 45 | 51| 57| 63 | 70
(cont.) A S 9.5 9.6
B See Notes S 9.5 9.6
14
C at End S 9.5 9.6
D of Table S 5.9 6.4
E AI3.1 S 3.2 3.6 | 40 | 45 | 51 | 57 6.3 7.0
A S
B See Notes S 9.5 9.6 9.6
18 | c aEnd S 95 | 96 9.6
D of Table S 2.8 3.3 3.8 4.3 4_.8 5.4 5.9 6.4
. E A.13.1 S
A S
B See Notes S
>22 | ¢ atEnd S ; ,
D of Table S 2.8 3.3 3.8 4,3 4.8 5.4 5.9 6.4
E A.13.1 S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0

* 8 = Approach Side, C = Corner, F = Traffic Face, A = S,C, and F
*## Surface conditions are assumed to continue on surface beyond slope.
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TABLE A.13.6 SUGGESTED SEVERITY INDICES
Intersecting Slopes - Vertical Drop W/ and W/o Water Present

water

Inter-
secting
Slope
Vertical
Drop

>8.0

Object Type and Characteristics Object Severity Index
T Surface :
Slope Height | Water Depth ) Design Speed - km/h
(V:H) (m) (m) .
50 60 70 80 90 100 | 110 | 120
0 S 0.0 Jo2 |02 (03] 04 {0507 08"
1 S 2.2 24 ] 26 | 2.8 3.0 |32 | 34 3.7
0 2 S 56158 | 6.1
4 S 7.0 | 7.2 7.5
s .| 8.4

Any Depth

Use Values From
Foreslopes - Vertical

* 8 = Approach Side, C = Corner, F = Traffic Face, A = S,C, and F .
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A Cost-Effectiveness Selection Procedure

TABLE A.13.7 SUGGESTED SEVERITY INDICES 177
Intersecting Slopes - Positive (up) **

| Object Type and Characteristics l Object _ Severity Index

Surface i
Height Surface *) Design Speed - km/h
Slope (m) Condition
0 | 60 | 70 | 80 | 90 {100| 110 | 120
(V:H)
A S 03 | 04 [ 06 | 07 | 09 | 11| 13 1.6 .
B See Notes s 05 | 06 | 08 | 09 | 11 |13 15 1.8
015 | ¢ aEnd S 09 | 10 [ 12 [ 13| 15 |17] 20 | 23
D of Table . s 28 | 33 | 38 | 43 | a8 [ 54| 50 | 64
E A.l3.1 S 32 | 36 | 40| 45 | 51 |57 63| 70
’ A S 04 | 05 [ 07 [ 08 | 12 |15] 19 | 23
Inter- |+ | B_See Notes S 06 | 07 | 09 | 10 | 14 |17 ] 21 | 25
secting ‘ .
Slopes C atEnd S 08 | 10 | 12 | 14 | 18 [21] 25 | 29
(pos.) ~
1:10 D of Table S 28 | 33 | 38 | 43 | 48 [ 54| 50 | 64

n

E Al3.1 32 | 36 | 40 | 45 | 51 |57 63 | 70

A S 04 | 05 [ 07 | o8 | 12 |16]| 20 2.4
0.6 |B See Notes S 06 [ 07 {09 | 10 14 | 18] 22 2.6
C atEnd S 08 | 10 | 12 | 14 | 1.8 |22 26 3.0
D of Table S 2.8 | 33 | 38 | 43 | 48 | 54| 509 6.4
: E A.13.1 S 32 | 36 | 40 | 45 | 51 |57 63 7.0
A S 03 { 04 | 06 | 07 | 09 | 11| 1.3 1.6
B See Notes S 05 | 06 | 08 [ 09 [ 1.1 13| 15 1.8
ngg;g 015 |C_atBnd S 09 | 10 | 12 | 13 | 15 |17 20 2.3
Slopes D of Table S 28 | 33 | 38 | 43 | 48| 54| 509 6.4
(pﬁss') E A.l3.1 S 32 | 36 | 40 | 45 | 51 | 57| 63 7.0

A 0.4 0.6 0.8 1.0 1.5 2.0 2.2 2.5

w»n

B See Notes S 0.6 0.8 1.0 1.2 1.7 2.1 2.4 2.7
0.3 C  at End S 0.8 1.1 1.3 1.6 2.1 2.5 2.8 3.1
D of Table S 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4

S

E A.13.1 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0

* S = Approach Side, C = Corner, F = Traffic Face, A = S,C,and F
*# See note at end of this table for limitation and description of condition.
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TABLE A.13.7 SUGGESTED SEVERITY INDICES 27
Intersecting Slopes - Positive (up) ** (continued)

Object Type and Characteristics | Object Severity Index
Surface

Height Surface (*) Design Speed - km/h
Slope (m) Condition
50 60 70 80 90 100 110 120
(V:H)
A S 0.3 0.6 | 0.9 1.2 1.7 2.1 2.3 2.4
B See Notes S 0.5 1. 0.8 1.0 1.3 1.8 2.2 2.4 2.7
{ 06 C at End S 0.8 1.1 1.4 1.7 2.2 2.6 2.8 3.1
Inter- .
secting D of Table S 2.8 3.3 3.8 4.3 48 | 54 | 59 6.4
Slopes . \
(pos.) E Al3.1 S 3.2 3.6 4,0 4.5 5.1 5.7 6.3 7.0

1:8 [ . ‘
(cont) daA S 03 | 06 | 09 | 12 | 17 | 21| 23 | 26

B See Notes S 05 |08 | 1.1 | 1.4 | 18 | 22] 25 2.8
1 C atEnd S 07 | 1.0 | 1.4 | 1.8 | 22 | 26| 29 32
D of Table S 28 | 33 | 38 | 43 | 48 | 54| 509 6.4
' E A.13.1 S 32 | 36 | 40 | 45 | 51 |57 63 | 70
Wm—m{
A S 03 | 04 | 06 | 07 | 09 [ 11| 13 1.6
B See Notes S 05 | 06 | 08 | 09 | 11 [ 13] 15 1.8
015 V¢ atBad s 07 L 09 | 11 | 13| 15 1181 20 2.3
Inter-
secting D of Table S 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4
Slopes i
0s.) E A.13.1 S 32 | 36 | 40 | 45 | 51 | 57| 63 7.0
1:6 . e e e
A S 05 | o8 | 12 | 1.6 | 20 | 23] 26 2.9
B See Notes s 07 | 1.0 | 14 | 18 | 21|24 28 32
03 | ¢ atEnd s J'1o0 | 13 | 17l 21| 24 127 31 3.5
D of Table s 28 | 33 | 38 | 43 | 48 | 54| 509 6.4
E A13.1 S 32 | 36 | 40 | 45 | 51 | 57| 63 7.0

——-———-—-———-———n———————-—-—-r—-—-—-_———————-—-—-—_—_—ml

A S 05 | 09 | 13 | 18 | 21 |24 27 | 3.0
B See Notes S 08 | 11 | 15 ] 19 | 22 {25] 29 | 33
0.6 | ¢ atEnd 'S 10 | 14 | 18 | 23 | 25 | 28] 32 | 36
D of Table S 28 | 33 | 38 | 43 | 48 | 54| 59 | 64
S

E A.13.1 3.2 3.6 [ 40 4.5 5.1 5.7 6.3 7.0

* § = Approach Side, C = Corner, F = Traffic Face, A = §,C, and F
*# See riote at end of this table for limitation and description of condition.
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TABLE A.13.7 SUGGESTED SEVERITY INDICES 3/7
Intersecting Slopes - Positive (up) ** (continued) '
Object Type and Characteristics Object Severity Index
Surface ) :
Height Surface *) ’ Design Speed - km/h
Slope (m) Condition o
50 60 70 80 90 110 2
VED 100 120
' A S 0.4 0.9 1.4 1.9 22 125 28 3.1
Inter-
secting 1 |.B_See Notes S 07 | 11 [ 15 | 20 | 23 | 26| 30 | 34
Slopes C atEnd S 09 | 14 | 1.9 | 24 | 26 |29 33 3.7
(pos.) ‘ :
1:6 D of Table S 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4
(cont.) '

192}

E A.l31 3.2 3.6 4.0 4.5 5.1 5.7 63 | 7.0 |

A S 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.7
0.15 B See Notes S 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.9
C atEnd S 0.6 0.9 1.1 1.4 1.6 1.8 2.1 2.4
Inter- D of Table S 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4 .
secting ~
Slopes E A.13.1 S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0

L L= oo | > 1 J= | 50 | 40 | 45 [ o1 } 57 ] 63 | 70 |
(pos.)
A : 1.3 1.6 1.9 | 22 | 26 | 30| 33 3.6

1.4

wn

0.3 |B_See Notes S 15 | 18 | 20 [ 23 | 27 [31 | 35 | 39
C__atEnd S 18 | 21 | 23 | 26 | 3.0 [34] 38 | 42
D_of Table S 28 | 33 | 38 | 43 | 48 |54 ] 59 | 64

2

E A.13.1 3.2 3.6 4.0 4.5 3.1 5.7 6.3 7.0

A 1.6 1.9 2.1 2.4 2.8 3.2 3.5 3.8

n

0.6 |B See Notes S 17 | 20 | 22 | 25 | 29 |33] 36 | 39
C__atBnd S 22 | 24 | 26 | 28 | 32 | 36| 39 | 42
D_of Table S 28 | 33 | 38 | 43 | 48 |54 | 59 | 64
E_A.l3.1 S 32 | 36 | 40 | 45 | 50 |57 63 | 70

St oot S W SO b dae O, S O SO B N Lo S N NN S WENSA" L1 SN WL AN |
.

A S 1.6 1.9 2.1 2.4 2.8 3.2 3.6 4.0
1 B See Notes S 1.7 2.0 22 | 25 2.9 3.3 3.7 4.1
C atEnd S 2.2 2.4 2.6 2.8 3.2 3.6 4.0 4.4
D of;Fable S 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E A.13.1 S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0

* § = Approach Side, C = Corner, F = Traffic Face, A = S,C, and F
** See note at end of this table for limitation and description of condition.
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TABLE A.13.7 SUGGESTED SEVERITY INDICES . 4/7
- Intersecting Slopes - Positive (up) ** (continued)

Object Type and Characteristics l Object Severity Index

Surface -
Height Surface Q) Design Speed - km/h
Slope (m) Condition
50 60 70 80 90 | 100 | 110 | 120
(V:H)
A S 02 | 04 | 06 | 08 10 | 12] 14 1.7
015 |B_See Notes . S 04 | 06 | 08 1.0 12 | 14 ] 16 1.9
C atEnd S 06 | 0.9 1.1 1.4 1.6 | 1.8 [ 2.1 2.4
D of Table S 2.8 | 3.3 38 | 43 | 48 | 54| 59 6.4
E_Al3.1 S 3.2 | 36 | 40 [ 45 | sa {57 63 | 7.0 |
A S 1.8 2.1 24 | 27 | 31 1351 39 4.3
Iter- o | B See Notes s 19 | 22 | 25 | 28 | 32 | 36| 40 | 44
secting ' :
Slopes C at End S 2.2 2.5 2.8 |.3.1 3.5 | 3.9 4.2 4.5
(pos.)
13 D of Table S 2.8 3.3 38 | 43 | 48 | 54 59 6.4
S

E A.13.1 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0

1.8 2.1 2.5 2.9 3.3 3.7 4.1 4.5

A S

0.6 B See Notes S 1.9 2.2 2.6 3.0 3.4 3.8 4.2 4.6
C at End S 2.2 2.5 2.9 3.3 3.7 4.0 4.4 4.8
D of Tabl.e S 2.8 3.3 3.8 4.3 | 4.8 5.4 5.9 6.4
E A.13.1 S 3.2 3.6 40 | 45 5.1 5.7 6.3 7.0

. . ' . .
e e e o]

A S 1.9 2.2 2.6. 3.0 3.4 3.8 4.2 4.6

1 B See Notes S 2.0 2.3 2.7 3.1 3.5 3.9 4.3 4.7
C at BEnd S 2.1 2.5 2.9 3.4 3.8 4.1 4.5 4.9
D of Table S 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4

S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0°

E A.13.1

* S = Approach Side, C = Corner, F = Traffic Face, A = S,C, and F
** See note at end of this table for limitation and description of condition.

A-T2



A Cost-Effectiveness Selection Procedure

TABLE A.13.7 SUGGESTED SEVERITY INDICES 517
Intersecting Slopes - Positive (up) ** (continued)

Object Type and Characteristics Object Severity Index
Surface
Height Surface *) ' Design Speed - km/h
Slope (m) Condition
50 60 70 80 90 100 110 120
(V:H)
A S 0.4 0.5 0.7 0.8 1.0 1.2 1.4 1.7
0.15 |B_See Notes S 06 [ 07 ] 09 | 1.0 | 12 | 14] 16 1.9
C atEnd S 0.8 1.0 1.2 1.4 1.6 1.8 2.1 2.4
D of Table S 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E A.13.1 S 4.5 5.1 5.7
A S 2.1 2.5 | 2.9 3.4 3.9 4.4 4.8 52
Iner- 0.3 LB See Notes S 22 | 26 | 30 | 35 | 40 | 45| 49 | 53
secting : .
Slopes C atEnd S 2.3 2.8 3.3 3.8 4.2 4.7 5.1 5.5
(pos.) - e
12 D of Table S 28 | 33 | 38 | 43 | 48 |54 {. 509 6.4

wn

E A.13.1 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
A 2.5 2.8 3.2 3.6 4.1 4.6 5.0 5.4

w2

0.6 |B_See Notes S 2.6 2.9 3.3 3.7 42 | 47| 51 | 55
C atEnd S 2.8 3.1 3.5 3.9 44 | 49| 53 | 57
D of Table S 2.8 3.3 3.8 4.3 48 | 5.4 59 | 6.4

E A.13.1 3.2 3.6 4.0 4.5 5.1 3.7 63 | 7.0
e e e
2.6 2.9 3.3 3.7 4.2 4.7 5.1 5.5

w

A S

1 B See Notes S 2.7. 3.0 3.4 3.8 4.3 4.8 5.2 5.6
C atEnd S 2.9 3.2 3.6 4.0 4.5 4.9 5.3 5.7
D of Table S 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E A.13.1 S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0

* 8 = Approach Side, C = Corner, F = Traffic Face, A = §,C, and F
##* See note at end of this table for limitation and description of condition.
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TABLE A.13.7 SUGGESTED SEVERITY INDICES

Intersecting Slopes - Positive (up) ** (continued)

~ Object Type and Characteristics ‘ Object ‘Severity Index
Surface
Height Surface *) Design Speed. - kin/h
Slope (m) Condition
V) 50 | 60 | 70 | 8 { 9 | 100 | 110 | 120
A S 0.4 0.5 0.7 0.8 1.0 1.3 1.5' 1.8
0.15 B See Notes S 0.6 0.7 0.9 1.0 1.2 1.5 1.7 2.0
C atEnd S 0.8 1.0 1.2 1.4 1.6 1.9 2.1 2.4
D of Table - S .28 |33 3.8 4.3 4.8 5.4 5.9 6.4 )
E- A.13.1 S 3.2 5.6 4.0 4.5 5.1 5.7 6.3 7.0 .
LA S 2.4 2.9 3.4 39 | 4.3 4.8 5.3 5.8
Slc}gg;g 03 LB See Notes s 25 | 30 | 35 | 40 | 44 [ 49| 54 | 59
Slopes C atEnd S 2.7 3.2 3.7 4.2 4.6 5.(1 5.5 5.9
(11)?18/;) D of Table S 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E A.13.1 S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
A S 26 | 31 | 36 | 41 | 46 |52 56 | 60
B See Notes S 2.7 3.2 3.7 4.2 4,7 1 5.3 5.7 6.1
06 ] ¢ atEnd S 290 | 34 | 39 | 44 | 49 {54 ] 58 | 62
D of Table S 2.9 3.4 3.9 4.4 4.9 5.4 5.9 6.4
1B A3 S 32 | 36 | 40 | 45 | 51 [s57] 63 | 70 |
A S 2.7 3.2 3.7 4.2 4.7 5.3 5.7 6.1
‘ B See Notes S 2.8 3.3 3.8 4.3 4.8 5.4 5.8 6.2
1 C atEnd S 3.0 .3.5 4.0 4.5 5.0 5.5 5.9 6.3
D of Table S 3.0 3.5 4.0 4.5 5.0 '5.5 5.9 6.3
E A.13.1 S 3.2 3.6 4.0 45 | 5.1 5.7 6.3 7.0

*§ = Approach Side, C = Corner, F = Traffic Face, A = §,C, and F

** See note at end of this table for limitation and description of condition.

A-74

6/7



A Cost-Effectiveness Selection Procedure

TABLE A.13.7 SUGGESTED SEVERITY INDICES 717
Intersecting Slopes - Positive (up) ** (continued)
Object Type and Characteristics | Object Severity Index
Surface i
Height Surface *) Design Speed - km/h
Slope (m) Condition
50 60 70 80 90 100 110 12
(V:H) : 0
A S 0.4 0.5 0.7 0.8 1.0 1.3 1.5 1.8.
0.15 B See Notes S 0.6 0.7 0.9 1.0 1.2 1.5 |- 1.7 2.0
C atEnd S 0.8 1.0 1.2 1.4 1.6 1.9 2.1 2.4
D of Table . S 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E- A.13.1 S 3.2 3.6 4.0 45 | 5.1 5.7 6.3 7.0
A S 2.9 3.3 3.7 4,2 4.7 5.3 58 | 6.3
Iter- ) | B_See Notes s 3.0 | 34 | 38 | 43 | 48 | 54| 58 | 62
secting .
Slopes . C atEnd S 3.2 3.6 4,0 4.5 5.0 5.5 5.9 6.3
(pos.)
1:1 D of Table S 32 | 36 | 40 | 45 | 50 | 55| 59| 64

w2

E A.13.1 3.2 3.6 4.0 4.5 5.1 3.7 6.3 7.0
A 3.0 3.5 4.0 4.5 5.0 5.6 6.2 6.7

wn

0.6 |B_See Notes s 31 | 36 | 41 | 46 | 51 | 56| 62 | 67
C atEnd S 33 | 38 | 43 | 48 | 52 | 57| 63 | 68
D_of Table S 33 | 38 | 43 | 48 | 52 | 57| 63 | 68

[€2]

E A.13.1 3.3 3.8 4.3 4.8 5.2 5.7 6.3 7.0

LA 3.1 3.6 4.1 4.6 5.1 5.7 6.3 6.8

w2

1 B See Notes S 3.2 3.7 4.2 4.7 5.2 5.7 6.3 6.8
C atEnd S 3.4 3.9 4.4 4.9 5.3 5.8 6.4 6.9

D of Table S 3.4 3.9 4.4 4.9 5.3. 1 5.8 6.4 6.9

S 3.4 3.9 4.4 4.9 5.3 5.8 6.4 6.9

E A.13.1

* S = Approach Side, C = Corner, F = Traffic Face, A = §5,C, and F

** The condition addressed in this table is a relatively simple one where the vehicle encounters an intersecting upward slope
that connects to a relatively level and wide surface at its upper limit. Transitions between foreslope or backslope and intersecting
slopes are not addressed, nor is the condition where a vehicle might vault over a dike or a narrow intersecting roadway.
Developing SIs for the conditions not addressed will require special analysis and engineering judgement.
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TABLE A.13.8 SUGGESTED SEVERITY INDICES

Traffic Barriers

Object Type and Characteristics

Object
Surface

*)

Severity Index

Design Speed - km/h

50

60

70

80

90

100

‘ » 110
e et

Longitudinal Traffic Barriers

120

Uniform Section

Basic SI

For all currently accepted barriers,
guardrails, bridgerails, median
barriers, apply the basic SI to that
percentage of impacts estimated to be
contained by the barrier. For that
percentage of impacts estimated to
penetrate an SI appropriate for the
shielded hazard should be used to
adjust the effective barrier SI.

1.9

2.0

2.2

2.3

2.5

2.7

3.0

3.3

Basic SI

- Non-blocked out w-beam on strong
posts with 1.9-m post spacings
(adjust for estimated penetrations)

2.0

2.1

2.3

2.4

2.7

3.0

33

3.6

Basic SI
Cable on strong posts (adjust for
estimated penetrations)

2.0

2.2

2.4

2.6

2.8

3.1

34

3.7

For walls and parapets with irregular
surfaces estimate SIs by referring to
vertical backslopes

Guardrail to Parapet Transitions

Treat the same as currently
acceptable longitudinal barriers if
transition meets crash test acceptance
requirements and adjust for estimated
penetrations

1.9

2.0

2.2

2.3

2.5

2.7

3.0

3.3

* S = Approach Side, C = Corner, F = Traffic Face, A = §,C, and F
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A Cost-Effectiveness Selection Procedure

TABLE A.13.8 SUGGESTED SEVERITY INDICES 2/4
Traffic Barriers (continued)
Object S_everiiy Index
Surface
Object Type and Characteristics * i Design Speed - km/h

Guardrail to Parapet Transitions (cont.)

For substandard transitions consider a section of the face of the approach guardrail as having the severity of a fixed
object. This section of barrier would nominally be part of a continuous barrier face, thus the corner and side SIs would
be zero.

Examples: F 0.Im [0.1m | 0.3m | 04m | 0.7 [ 1.1m | 1.6m | 2.0m
Standard, strong-post, w-beam ) @ @ @ @ @ @ @ @
guardrail, blocked out with two spaces L.8**% § 2.0 2.2 2.4 2.6 2.9 3.2 3.5
at 0.95-m and full-strength attachment to "

parapet

Standard, strong-post, w-beam F 04m {0.7m | 1.1m { 1.5m | 2.1m |} 2.7m { 3.5m 4.2m
guardrail, blocked out, with 1.9-m post @ @ @ @ @ @ @ @
spacing and no connection to parapet 2.0 2.3 2.5 2.8 3.2 3.5 3.9 4.3
Three cable guardrail, 4,88-m post F 2.4m ) 2.8m {3.3m [ 3.8m | 4.5m | 5.5m | 6.9m 8.4m
spacing; attached to parapet end @ @ @ @ @ @ @ @

3.0 3.4 | 3.8 4.3 4.8 5.4 6.0 6.5

Terminals (approach end except where noted)

Stand-up w-beam, unanchored, with no C&S 4.1 4.3 4.5 4.7 5.0 5.3 5.6 5.9
safety treatment and no flare. The first
few feet of the unanchored rail will have
diminished effectiveness and have a

higher SI than the remainder of the F 1.0m | 1.6m [ 2.1m | 2.7m | 3.3m |4.lm | 52m | 6.3m
guardrail. The values given here for that @ @ @ @ @ @ @ @
section of guardrail may require 22 | 25 2.7 3.0 32 3.4 3.8 4.2
adjustment for penetration to the

shielded object.

BCT without diaphragms (properly C&S 3.0 3.3 3.6 3.9 4.1 4.3 4.5 4.8

installed with recommended flare)
F 1.8m { 1.8m | 1.8m | 1.8m | 1.8m | 1.8m | 1.8m 1.8m

@ @ @ @ @ @ @ @
2.1 2.3 2.5 2.7 2.9 3.2 3.5 3.8

Turned-down w-beam (7.5-m twist) C&S 2.7 2.9 3.1 3.3 3.7 4.0 4.3 4.6

F 5.5m [ 5.5m | 5.5m | 5.5m | 5.5m [5.5m [ 55m | 5.5m

@ @ @ @ @ @ @ - @
2.3 3.0 3.2 3.4 3.8 4.1 4.4 4.7

* S = Approach Side, C = Corner, F = Traffic Face, A = S,C, and F
#* Dimension above "@" sign is length of device to be analyzed using the noted severity index.

A-TT



Roadside Design Guide

TABLE A.13.8 SUGGESTED SEVERITY INDICES 3/4
Traffic Barriers (continued) '

Object Severity Index

Surface

Object Type and Characteristics *) " Design Speed - km/h

50 60 | 70 80 90 100 110 120
e R e |

Terminals (cont.)

Three cable, wood post guardrail C&S 3.0 3.3 3.5 3.8 4.2 4.6 5.0 5.4
terminal with cables anchored to end
post and end post restrained by rod
attached to a deadman. Approach end.

Exit end (treat as fixed object) C&S: 2.7 3.1 3.5 4.0 4.5 50 | 5.5 6.0
BCT with diaphragm (properly C&S 2.9 3.1 3.3 3.5 3.7 3.9 4,1 4.4
installed with recommended flare) F 2m 2m 2m 2m . 2m 2m 2m 2m

2.1 2.3 2.5 2.7 2.9 3.2 3.5 3.8

CAT, ET2000, Brakemaster, MELT C&S 2.0 2.2 2.4 2.6 2.9 2 3.5 3.8

3
F 2m 2m 2m 2m 2m 2m 2m 2m

2.1 2.3 2.5 2.7 2.9 3.2 3.5 3.8

. Buried in backslope - The SI C&S 0.6 0.7 0.9 1.0 | 1.2 1.5 1.7 2.0
components for this type of terminal
will be dependent on the configuration
of the backslope, the ditch cross
section, the terminus flare rate, and the
conditions reachable by vehicles
penetrating the terminal area. Values
given here assume a 1:3 backslope
paralleling the roadway at the point of F

. , _ 4m 4m 4m 4m 4m 4m 4m 4dm
burial, top of guardrail parallels the @ @ @ @ @ @ @ @
roadway at point of burial, top of » 20 29 24 26 2.8 31 33 36

guardrail parallels the roadway grade,
the ditch is modified to provide a berm
for carrying the flaring guardrails,
grading approaching the berm is
sufficiently gentle to have minimal
-effect on approach vehicle trajectory,
and the guardrail at flare rates for 50,
60, 70, 80, 90, 100, 110, and 120
km/h are 9:1, 10:1, 11:1, 12:1, 13:1,
14:1, 15:1, and 16:1 respectively.

* S = Approach Side, C = Corner, F = Traffic Face, A = S,C, and F
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TABLE A.13.8 SUGGESTED SEVERITY INDICES

Traffic Barriers (continued)

assigned to the remainder of the crash
cushion. Consider section as part of a
continuous barrier face. Thus the
corner and side SIs of the section
equal zero.

Object Severity Index
Surface v
Object Type and Characteristics (*) Design Speed - km/h
50 60 70 80 90 100 110 120
Terminals (Approach end except where noted)(cont.)
Three-cable, steel post guardrail C&S 1.9 2.0 2.2 2.3 2.5 2.7 3.0 3.3
terminal with 5.5-m turndown and _
non-snag release feature for exit end E 3m 3m 3m 3m 3m 3m im 3m
impacts @ | e | e|e|e|e| e @
2.0 2.1 2.3 2.4 2.6 2.8 3.1 3.4
Eccentric Loader Terminal C&S 2.0 2.2 2.4 2.6 2.8 3.1 3.4 3.7
F 2m | 2m | 2m | 2m | 2m | 2m 2m 2m
@ @ @ @ @ @ @ @
2.1 2.3 2.5 2.7 2.9 3.2 3.5 3.8
SENTRE C&S 2.1 2.2 2.5 2.7 3.0 3.6
F 2m 2m 2m 2m 2m 2m 2m 2m
' @ @ @ @ @ @ @ @
1.9 2.0 2.2 2.3 2.5 2.7 2.9 3.2
Crash Cushions
Redirecting - Design meets C&S 2.1 2.2 2.4 2.5 2.7 3.0 3.3 3.6
recommended performance
requirements. F 1.9 2.0 2.2 2.3 2.5 2.8 3.1 3.4
Non-Redirecting - Design meets C&S 1.9 2.0 2.2 2.3 2.5 2.8 31 3.4
recommended performance
requirements, sand barrels have
recommended 0.75-m. shadow offset
o rear ;’lfeaigg e ;;:C‘;‘;“hz‘f/iiw F 020 ] 03m | 05m | 1.0m | 15m | 23m | 2.7m | 3.3m
higher SI than that ! * @ @ @ @ @ @ @ @
& 3.3 3.6 3.9 4.2 4.6 5.1 5.6 6.1

* 8 = Approach Side, C = Corner, F = Traffic Face, A = S,C, and F

4/4
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TABLE A.13.9 SUGGESTED SEVERITY INDICES 1/4
Tixed Objects

Object Severfty Index

Surface .
Object Type and Characteristics ™ | Design Speed - kin/h

50 60 70 80 90 { 100 | 110 | 120

Round Diameter S 30 | 3438143 | 48| 546065
equal to
____>‘
OFFSET 0.5 m C |34 |38|42|4a7]|52]158(65/]72

F 26 1 3013413944149 |53 |57

F  Diameter S 28 | 3313843485359 64
equal to 1

m C 33 | 3741 146 151576471

F 25 129133138 |43147 15053

A

S ||Diameter | S | 27 | 32|37 |42 |47 |53 |59 64
o equal to
/ or greater C 32 136 |40 |45 ]50]56163]|70
than 2 m -
F 26 12933 (37142475257
T A e T S i e et ]
Rectangular: Height = S 62 103105106]07]08]09]09
Width of approach side equal to 0.5 m 0.15 m ‘
Face parallel to roadway, sides are ¢ 02 103105106107 ]08109]|09
perpendicular. F o4 os|o7 o8] 10] 1214|015
Height = S 28 {33138 (4348|5459 164
0.3 m ‘ A
C 28 | 3313843 |48 154]59] 64
F 19 120122 123 (2512712932
Height = S 32 136140145151 157 1}63]638
0.5 m
C 32 [ 361401451151 157 {63168
B 1.9 120 4§22 {23 [251}27 |29 ]32
Height = S 34 | 38142 147 152 )158]651]72
0.6 m
C 34 ]38 42 | 47 | 52 158165 172
-F 1.9 120422 123251272932
Height > S 34 [ 39144149 |54} 60] 671} 74
1.0m
C 34 139|144 149 15416016774
¥ 1.9 120122 1231251277129 132

* S = Approach Side, C = Corner, F = Traffic Face, A = S,C, and F
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TABLE A.13.9 SUGGESTED SEVERITY INDICES 2/4
Fixed Objects (continued)
Object Severity Index
Surface .
Object Type and Characteristics *) : Design Speed - km/h
| 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120
Rectangular: Height = S 0510608 09 11} 13]15 1.8 i
Width of approach side is 0.15m
1.25 m. Face is parallel to ¢ 05106108109 |11 ]13]15 1.8
roadway, sides are F 04 |05 )07 081012 1a] 15
perpendicular.
Height = S 26 | 3.2 | 37| 43 1 48 | 5.3 5.8 6.3
0.3m
: C 28 133138 |43 | 48] 541 5.9 6.4
F 1.9 |20 |22 |23 25]27]290] 32
Height = S 30 135|401 45| 50| 56| 6.2 6.7
0.5m
C 32 136|140 | 45 | 5.1 5.7 6.3 6.8
F 19 | 20 22 23 25|27 | 29 3.2
Height = S 3.1 136 |41 ] 46| 51| 57| 64 7.1
0.6m .
C 34 138 142 )47 (521|581 65 7.2
F 1.9 120122 |23 (25]27129 3.2
Height > S 3313843148 | 53| 59| 6.6 7.3
1.0m
C 34 39| 44| 49 ] 54| 60| 67 7.4
F 1.9 12012223125 | 27 2.9 3.2

* S = Approach Side, C = Corner, F = Traffic Face, A = §,C, and F
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TABLE A.13,9 SUGGESTED SEVERITY INDICES 3/4
Fixed Objects (continued)
Object Severity Index -
Surface , )
Object Type and Characteristics (*) " Design Speed - km/h
50 60 70 80 90 | 100 | 110 | 120
LA DA L N A |
Rectangular: . Height = S 0.5 1 0.7 0.9 1.1 13116 1.9 22
Width of approach side 0.15m
is 2 m or greater. Face C 051071 09 1.1 13116 19| 22
is parallel to traffic and ) 04 | 05 0.7 0.8 10l 121 1.4 15"
sides are perpendicular. : : . - : .
Height = S 2.5 | 3.1 3.6 42 |1 47 | 53 | 58 | 6.3
0.3m . ' .
C 2.8 1 33 3.8 4.3 48 | 54 | 5.9 6.4
F 1.9 | 2.0 2.2 2.3 25| 2.7 1 3.0 3.3
Height = S 291341 39 44 |1 49 | 55| 6.1 | 6.6
0.5m
C 32 1 3.6 4,0 4.5 5.1 57 1 6.3 6.8
F 1.9 1 2,0 2.2 2.3 251271 3.0 3.3
Height = S 2.8 | 3.4 4.1 4.7 51156 | 63 7.0
0.6 m
C 35138 | 42 46 | 52 1581651 12
F 1.9 1 2,0 1 2.2 23 1254127301 33
Height > S 3.2 | 37 4.2 47 15215811651 72
1.0m '
C 34139 4,4 | 4.9 541 6.0 1] 6.7 7.4
F 1.9 1 2,0 2.2 2.3 25 {27 { 3.0 3.3
Trees | Diameter = 50 mm A 02 1 0.3 0.3 0.4 0.5 ] 051 07 0.8
v Diameter = 100 mm A 1.0 Laaf ot {2 {wafes| 7] 20
Diameter = 150 mm A 25 1 2.6 2.6 2.7 29 130 (32| 33
Diameter = 200 mm A 32135 3.7 4.0 43 146 | 50 5.4
Diameter = 250 mm A 32 1361 40 | 45 [50]56] 62| 67
Diameter = 300 mm A 33 137 4.1 4.6 51157 | 64 7.1
Diameter > 300 mm A 3.4 1 3.8 4,2 4.7 52 1 5.8 | 6.5 7.2

* S = Approach Side, C = Corner, F = Traffic Face, A = S,C, and F



A Cost-Effectiveness Selection Procedure

TABLE A.13.9 SUGGESTED SEVERITY INDICES

Fixed Objects (continued)

Utility Poles
(Wooden)

Breakaway
Supports with 35
km/h crash test
velocjty change of;

Object Type and Characteristics

Object
Surface

*

Sevérity Index

Design Speed - km/h

50 [ 60 [ 70 | 80 | 90 | 100 | 110 | 120
Diameter = 200 mm A 31 1341361394245 49| 5.3
Diameter = 250 mm A 31 135(39]44]49 ]| 55 ] 6.1 6.6
Diameter = 300 mm A 33 (3741 ]46]|51]56]63] 7.0
Diameter > 300 mm A 34 [ 38 | 42| 47|52 ] 58] 6.5 7.2
1.5 meters/second _ A 09 11012 {13 [14]16]18] 19
3.0 meters/second A 1.4 15} 17] 1.8 19121123 ] 26
4.5 meters/second A 1812022241251 27129 | 32
6.1 meters/second A 23 125127129 |31 |33] 3.5 3.8
7.6 meters/second A 29 131 133135]37]39] 4.1 4.4

* S = Approach Side, C = Corner, F = Traffic Face, A = S,C, and F

4/4
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TABLE A.13,10 SUGGESTED SEVERITY INDICES ; 1/5
Culverts
Object Type and Characteristics Object Severity Index
Surface
. ) Design Speed - km/h
Description lHeight 1 50 I 60 | 70 i 80 1 90 [ 100 110 {120
Culvert Ends: | 03m| s lo4losfo7]o8loo]1i]13]14
Culvert Axis Transverse to traffic
Culvert End Type A C |14]17(20](23(27]3.1(34[37
(See sketch below.) F [23]26]29]3.2]34]37]40]43
e o et et e ot e o B e e 0.5m S 0.6107109]11.0}11.2114]1.6]1.7
t ' ¢ |17l21]25]3.0(34(38]43]48
i ro|2.1]24]28]32]34]36]|40]4aal
OFFSETFORF &G+ . . - 06m| S [15)1.8]22]26129]32]3.6(4.0
(ADJUST FOR SLOPE}) l c :
OFFSET FOR S * Dt s S C 1.9125132138143]48}153]5.8
(ADJUST FOR SLOPE) \I
"""""""""""" I3 2212512.813.1133]|3.6]|4.0}14.4
HEIGHT 1.0m S 2.1125{29134138(42147152
= C 120026[3.1]|37]43[49]55]6.0
* ANALYSIS SHOULD BE DONE IN TWO STEPS AND THE RESULTS F [22{25(2.8]|31{35138]4.1]|4.4
COMBINED. (SEE TEXT) K
’ 1.2m S 2613013413943 ]|4.8|5.4(5.9
C 1,6122129135]142]148|5416.1
F 21125129134 138{41(143([4.6
1.8 m S 29133137142147[52}15816.5
C 1.111.8725132139]14515115.8
F 1.612.112.6]13.113.4]38]4.2]4.6
2.4m S 3,0135140145{50]156]626.7
C 02110119127 13414.114715.4
F 1.511.91231283313714.114.5

* § = Approach Side, C = Corner, F = Traffic Face, A = S,C, and F
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TABLE A.13.10 SUGGESTED SEVERITY INDICES

Culverts (continued)

Object Type and Characteristics

Culvert Ends:

Culvert Axis Transverse to traffic (cont.)
Culvert End Type B

(See sketch below.)

Object

Severity Index

Surface

*)

Design Speed - km/h

Description Height 50 | 60 | 70 l 80 | 90 {100 110|120
03miS,C,&F[02]03105(06]08]1.0]|131}1.6

0.5m

S,C,& F

0.4

0.5

07108}112]1.6

2.0

2.4

0.6 m

S,C,& F

0.3

0.6

09112]17]2.1

2.3

2.6

OITCH

1.0m

S5,C,&F

0.5

1.0

151202326

3.0

3.4

1.2m

S,C,&F

1.5

1.8

2112412832

3.6

4.0

1.8 m

S,C,& F

1.9

2.3

2.7(13213.714.1

4,5

4.9

2.4 m

S,C,&F

2.5

2.9

33138 4.3 4.8

5.3

5.8

* § = Approach Side, C = Corner, F = Traffic Face, A = $,C, and F
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TABLE A.13.10 SUGGESTED SEVERITY INDICES 3/5
Culverts (continued)

Object Type and Characteristics Object Sevérity Index
Surface .
i * Design Speed - kin/h
Descripiion Height 50 {60 | 70 | 80 | 90 | 100110 120
Culvert Ends: 03m | ¢85 [24]27]3.0]33]36139]43]| 47
Culvert. Axis Transverse to traffic (cont.) :
CulvertEndTypeC F 2.1124127130133(3.6|3.81{ 4.1
(See sketch below.) . 05m| ¢S [3.0]33]35/38|41]44]46] 40
' ] \| ' F126]2913.1]34(36]39[41]| 4.4
1
T I - -! 06m | CS |32]35]38/41/44]47]50/53
F .
| ! Fol2.8{3.1]33]36[38|d41]43] 46
[_ ! 1.0m| ¢S [39]42]45]|48]50(53]55] 5.8
. :
orFsET ‘-Jl BITCH F {3.0{33]36]39]41]44]46] 49
© 12m| ¢S |43|45[{47]49]52(55]58] 6.1
r ' . F [3.5]37[39{41]|43]46[48] 5.1
——————————— . §=V-BOTTOM DITCH
HEIGHT  FROM HEADWALL 1.8mj{ C8 |48]50]52]|54157]6.0|63] 6.6
TO CLEAR ZONE ”
_________ : F |40]42]44]|46 51053 5.6
*ADJUST FOR SLOPE A
- 24m| ¢,8 |52]54156]58[%.0763]6.6] 6.9
F l46|47]49(50]52]55]57] 6.0

* 8§ = Approach Side, C = Corner, F = Traffic Face, A = §,C, and F
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TABLE A.13.10 SUGGESTED SEVERITY INDICES
Culverts (continued)
Object Type and Characteristics Object . Severity Index
Surface o
9 Design Speed - km/h
Description Height 50 {60 |70 | 80 { 90 | 100 | 110 ] 120
Culvert Ends:
Culvert Axis Transverse to traffic
Culvert End Type D
(See sketch below,) ) .
05m |S,C&F{15[17]1.9]2.1[24] 2.8 [3.5] 4.2
"""""""" ] . ] 0.6m |S,C&F|1.6]19[21]24]28|31 (33|36
S Ly s DITCH 1l0m {S,C,&F|[1.7({2.1125(3.0{32] 3.5 {3.8] 4.1
\/—C
__________ i1 J 4
T: HEIGHT 1.2m [ S,C,&F|[24(2.7]3.0]|33(|36]| 3.9 |42 4.5
__________ R .
oo 1!
1.8m [ S,C,&F|3.0(33}3.6]39|43| 46 |49 5.2
24m{S,C,&F|3.3 36| 40|44 48} 51 155159

* 8 = Approach Side, C = Corner, F = Traffic Face, A = S,C, and F
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TABLE A.13.10 SUGGESTED SEVERITY INDICES 5/5
Culverts (continued) ~

Object Type and Characteristics Object Séverity Index

Surface
(%) Design Speed - km/h

60 | 70 | 80 | 90 [ 100} 110 ] 120

Description

Culvert Ends:

Culvert Axis Transverse to traffic
Culvert End Type E

(See sketch below.)

1.8 12.1

22125128131 ]34(3.7]|3.9]42
1.8120122(24127([3.0]3213.3
2512712913.1[3213413.7][4.0

05m

3.03.2|3.4(3.6|38] 414346
23125027[29]3.1(3335|338
26[2.8]3.0]32(3.4]37|40]43
3.0133035[3.8]4.0]43] 4649
232.6]28(3.1(33|35]38]41

F C A B 0.6 m

S — |

F=A+1/3(B-A)

1.0m 27130{34138[40142]4.4]4.5

OFFSET
(ADJUST FOR SLOPE)

s DITCH
33136|40]|44146[48]|5.0{5.3

2713.0[33[36[38]40]42]4.3

HEIGHT 1.2m 3335037139041 43 4.6 149

3914.1143145]147]15.0]53]5.6
31133135]3.7139}14.114.41{4.7

1.8 m 39140142143 |4514815.1|54

44146[148150(52155]5.816.

37138140]4.1143146{49]5.2
43144146[4.71495.1]|52 (5.2
50151153|54]56/58}6.0/6.1

2.4m

T'OM’TJOM’TJOUJ’TJOVJ’T!OVJ’TJOM"HOUJ

41142144[45]14714915.0(5.0

* S = Approach Side, C = Corner, F = Traffic Face,'A = §,C,and F
Note: The ditch beyond the culvert end is also an obstacle and should be accounted for in an
economic analysis and in locating guardrail,
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