Roadside Design Manual A-1- MTO Severity Index Tables

Appendix A: MTO Severity Index Tables

1. Severity Indices

The MTO Severity Index Tables are based primarily on the Suggested Severity Indices Tables in
Appendix A of the AASHTO Roadside Design Guide (1996) and NCHRP Synthesis 202 Severity
Indices for Roadside Features (1994). The MTO Severity Index Tables are used during
preparation of Guide Rail Evaluation Reports on highway rehabilitation and reconstruction
projects to justify replacement of barriers and for evaluation of alternative roadside safety
treatments using MTO’s Roadside Evaluation Manual and MTO’s Roadside.xlsx program.

Severity Indices (SI) are based on a zero to ten scale. An Sl of zero represents a roadside feature
that will likely not result in any damage or injury when impacted or traversed by an errant
vehicle. An Sl of 10 represents a roadside feature that will likely result in a fatal crash when
impacted or traversed by an errant vehicle. Table A-1 shows the distribution of collision
classifications estimated within each SI. For example, a roadside feature with an S| of 4.0 when
impacted or traversed by an errant vehicle has an estimated probability of 30% of resulting in
property damage only, a 67% probability of being an injury crash, and 3% probability of being a
fatal crash.

100
.pom
a0 -
PDO2
wl| il
SLIGHT
70 |
INJURY
b= 80 T MODERATE
Z
i INJURY
(@) S0 |-
o ! SEVERE
'&‘ 40 - INJURY
ol W
20
10 |
0

00 05 10 20 30 40 S50 60 7.0 80 9.0 10.0
SEVERITY |NDEX

Collision Type Distribution vs Severity Index
(AASHTO Roadside Design Guide, Figure A.8, 1996)
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Sl values have been developed for many roadside features for a range of design speeds from
50 km/h to 120 km/h. Roadside features listed in the MTO Severity Index tables include
various foreslope and backslope configurations, drainage ditches, and various objects such as
trees, poles, piers, barriers, terminal systems, and culvert treatments.

2. Surface Condition:

For foreslopes, backslopes, and intersecting slopes, different surface conditions for selecting
the appropriate Sl for evaluations are described in Table A-2. Existing slopes that are relatively
uniform, firm, and well drained should be assumed to have Type A Surface Conditions. This
would also apply to new slopes constructed in accordance with OPSS 206.

SURFACE CONDITION DESCRIPTION
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 to 100 mm)-,
or structurally substantial woody brush. Features spaced so that
nearly all encroaching vehicles will encounter them.

D Medium gullies (approximately 250 mm deep), boulders or riprap
(projecting approximately 300 mm), or medium trees (diameters 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, Sls for high, steep slopes may
be considerably higher than values shown.

Surface Condition for Selection of Severity Index for Foreslopes and Backslopes
(AASHTO Roadside Design Guide, Table A.13.1, Page A-47, 1996)
Table A-2
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3. Adjusting Offset Distances for Slopes (For
Roadside.xlIsx):

Roadside foreslopes and backslopes affect encroaching vehicles in two basic ways. The
steepness and roughness of a slope affects the severity of the encroachment, and the
steepness and orientation of the slope affects the lateral extent of the encroachment beyond
the travelled way.

A critical foreslope ( steeper than 3H:1V) will have a higher Sl than a recoverable foreslope
(e.g. 4H:1 or flatter), as the probability of an errant vehicle overturning on a critical slope is
significantly higher than on a recoverable slope. The Sls for critical, non-recoverable, and
recoverable foreslopes also increases as the height of the embankment increases.

Estimated lateral extent of encroachment probabilities for errant vehicles starting at 0. m
(edge of travelled way which 100% of errant vehicles encroach beyond) out to 45 min 0.25 m
increments for a range of design speeds from 50 km/h to 120 km/h are available in Tables
A.1.1 through A.1.8 in Appendix A of the AASHTO Roadside Design Guide (1996). The
referenced tables are also summarized in the graph presented in Figure A-1 below.
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The steepness and orientation of a foreslope or backslope adjacent to a high-speed highway
affects the lateral extent of the encroachment beyond the travelled way. If the roadside is
sloping upward (positive), the probability that the errant vehicle will encroach a specified
distance from the travelled way is reduced due to the beneficial effect of the upward slope on
braking and steering. Conversely, if the roadside is sloping downward (negative), the
probability that the errant vehicle will encroach beyond a specified distance is increased due to
the negative effect of the downward slope. For evaluation of objects located on or beyond
slopes, or for evaluation of areas of concern such as foreslopes, backslopes, or roadside
ditches, it is necessary to adjust the horizontal lateral offsets measured from plans or in the
field. For this reason, adjusted lateral offsets should be used for evaluation of objects or areas
of concern using Roadside.xIsx.

Adjusted lateral offsets should be calculated by multiplying the distance or width on a
given slope by a slope equivalency factor as follows:

Es=(f+s)/f=1+s/f

Where: Es = slope equivalency factor
f = braking and cornering coefficient of friction = 0.4
s = slope of the foreslope or backslope (rise divided by run)

Where slopes have differing steepness, the equivalent width of each portion should be
calculated and summed to determine the total adjusted offset.

To illustrate how the steepness and orientation of slopes, and the applicable slope
equivalency factor affects the lateral extent of the encroachment beyond the travelled way,
see Example 1.

Example 1:

Figure A-2 shows a large tree offset 10 m from the travelled way, and the roadside is
flat (slopes of 10H:1V or flatter). For a design speed of 120 km/h, in accordance with
Table A.1.8 in the AASHTO Roadside Design Guide (1996), the probability of errant
vehicles encroaching laterally by more than 10.0 m from the travelled way is 20%.
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Figure A-3 also shows a large tree offset 10 m from the travelled way, however, the tree is
located 1.5 m beyond the toe of a 4H:1V (negative) foreslope. To account for the
downward slope, the 5.0 m wide 4H:1V slope is multiplied by Es, resulting in an adjusted

width of

1.87 m for the slope (Es = 1 + (-0.25 / 0.4) = 0.375). Therefore, the total adjusted lateral
offset to the tree from the travelled way is 6.87 m (3.0 + 0.5 + 1.87 + 1.5). For a design
speed of 120 km/h, in accordance with Table A.1.8 in the AASHTO Roadside Design Guide
(1996), the probability of errant vehicles encroaching laterally by more than 7.0 m from the

travelled way is 35%.
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Conversely, as shown in Figure A-4, a large tree is still offset 10 m from the travelled way,

but located at the top of a 6.6 m wide 3H:1V (positive) backslope. To account for the
upward slope, the 6.6 m wide 3H:1V (positive) slope is multiplied by Es, resulting in an

adjusted width of 12.04 m for the slope (Es=1 + (0.33 / 0.4) = 1.825). Therefore, the total
adjusted lateral offset to the tree from the travelled way is 15.45 m (3.0 + 0.4 + 12.04).
For a design speed of 120 km/h, in accordance with Table A.1.8 in the AASHTO Roadside

Design Guide (1996), the probability of errant vehicles encroaching laterally by more than
15.5 m from the travelled way is 9-%.
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Severity Indices:
Foreslopes: 10:1V and 8H:1V

Object Type and Characteristics Object Severity Index
Slope Height Surface Surface Design Speed — km/h
. "
(H:V) (m) c°?flt)'°" (*) so| e0o| 70| 80| 90| 100| 110| 120
A F 0.1 0.2 0.2 0.3 0.4 0.5 0.7 0.8
B F 0.3 0.4 0.4 0.5 0.6 0.8 1.0 1.1
Foreslope
oo 11 0.0 c F 04| 06|08 |10 21 ] 13|15/ 18
(Flat) 5 : 28 | 33 | 38 | 43 | 48 | 54 | 59 | 64
E F 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
A r 02 (03|05 |06 |07 |09 11]12
B F 0.4 0.5 0.7 0.8 0.9 1.1 1.3 1.6
0.15 C F 0.7 0.9 1.1 1.3 1.4 1.6 1.9 2.2
D F 2.8 3.3 3.8 4.3 4.8 54 5.9 6.4
E F 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
Foreslope
10H:1V A F 0.4 0.5 0.7 0.8 1.0 1.2 1.4 1.3
B F 0.6 0.7 0.9 1.0 1.2 1.4 1.6 1.9
>0.3 C F 0.9 1.1 1.3 1.5 1.7 1.9 2.2 2.5
D F 2.8 3.3 3.8 4.3 4.8 54 5.9 6.4
E F 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
A F 0.3 0.4 0.6 0.7 0.8 1.0 1.2 1.3
B F 05| 06|08 |09 10 12]14]|217
0.15 I F 0.8 1.0 1.2 1.4 1.5 1.7 2.0 2.3
D F 2.8 3.3 3.8 4.3 4.8 54 5.9 6.4
E F 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
Foreslope
8H:1V A F 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.9
B F 0.6 0.8 1.0 1.2 1.4 1.6 1.9 2.2
>0.3 C F 0.9 1.2 1.4 1.7 1.9 2.1 2.5 2.9
D F 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E 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
** See Table A-2
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Foreslopes: 6H:1V and 4H:1V

Object Type and Characteristics Object ?everity Index
(H:V) () (*) 50 60 70 80 920 100 | 110 | 120
A F 0.5 0.8 1.0 13 1.5 1.7 1.9 2.0
B F 0.7 | 1.0 1.2 15 1.7 1.9 2.1 2.2
0.15 C F 11 ) 14 1.7 2.0 2.2 24 2.6 29
D F 29 | 34 3.9 4.4 4.9 55 5.9 6.3
Foreslope E F 33| 3.7 4.1 4.6 5.2 5.8 6.4 6.9
6H:1V
A F 05 | 0.8 1.0 13 1.6 1.9 2.1 2.2
B F 0.7 | 1.0 1.2 15 1.8 21 23 2.6
20.3 C F 1.1 1.4 1.7 2.0 2.3 2.6 2.9 3.2
D F 30| 3.8 4.0 4.5 5.0 5.6 6.0 6.4
E F 34 | 3.8 4.2 4.7 53 5.9 6.5 7.0
A F 0.5 0.7 0.9 1.1 1.3 15 1.7 2.0
B F 0.7 | 0.9 11 13 15 1.7 2.0 23
0.15 C F 1.0 ] 13 1.5 1.8 2.0 2.2 2.6 3.0
D F 30| 35 4.0 4.5 5.0 5.6 6.0 6.4
E F 34 | 3.8 4.2 4.7 5.3 5.9 6.5 7.0
A F 12 | 14 1.6 1.8 2.0 2.2 2.4 25
B F 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.9
Fomf"&pe 0.3 C F 1.7 20 | 22 [ 25 | 27 | 29 | 32 | 35
D F 32 | 3.6 4.0 4.5 5.0 5.6 6.0 6.4
E F 35| 39 4.3 4.8 5.4 6.0 6.6 7.1
A F 13 ] 1.6 1.8 2.1 23 2.5 2.7 2.8
B F 15 ] 1.8 2.0 2.3 2.5 2.7 2.9 3.2
22 C F 19| 2.2 25 2.8 3.0 3.2 3.5 3.7
D F 32| 3.6 4.0 4.5 5.0 5.6 6.0 6.4
E F 35| 39 4.3 4.8 5.4 6.0 6.6 7.1

*S = Approach Side, C = Corner, F= Traffic Face, A=S,C, and F
** See Table A-2
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Foreslopes: 3H:1V

Object Type and Characteristics Object ?everity Index
Slope Height Czﬁ:;ic:n Surface Design Speed — km/h

(H:V) m (**) (*) 50 | 60 70 80 90 | 100 | 110 | 120
A F
B F

0.15 C F 1.2 1.5 1.7 2.0 2.2 25 2.9 33

D F 3.2 | 3.6 4.0 4.5 5.0 5.6 6.0 6.4

E F 35| 39 4.3 4.8 5.4 6.0 6.6 7.1

A F 1.6 1.8 2.0 2.2 2.4 2.6 2.8 2.9

B F 1.8 | 2.0 2.2 2.4 2.6 2.8 3.0 33

0.3 C F 20 | 23 25 2.9 3.1 34 3.6 3.9

D F 3.3 3.7 4.1 4.6 5.1 5.7 6.1 6.5

E F 36 | 40 4.4 49 5.5 6.1 6.7 7.2

A F 1.7 1.9 21 23 2.5 2.8 2.9 3.0

B F 1.9 2.1 2.3 2.5 2.7 2.9 3.1 34

;‘:'rji/"’pe 06 C F 22|25 | 27 |30 32|35 |37 ] 40

D F 33| 3.7 4.1 4.6 51 5.7 6.1 6.5

E F 3.6 | 40 4.4 4.9 5.5 6.1 6.7 7.2

A F 1.8 | 2.0 2.2 2.5 2.7 3.0 3.1 31

B F 20 | 2.2 24 2.7 2.9 31 33 3.6

1.2 C F 23| 2.6 29 3.2 3.4 3.6 3.9 4.2

D F 33| 3.7 4.1 4.6 5.1 5.7 6.1 6.5

E F 36 | 4.0 4.4 4.9 5.5 6.1 6.7 7.2

A F 20 | 2.3 25 2.8 3.0 33 3.5 3.6

B F 22 | 25 2.7 3.0 3.2 35 3.7 4.0

2 C F 26 | 29 3.2 3.5 3.7 4.0 4.3 4.6

D F 34 | 3.8 4.2 4.7 5.2 5.8 6.2 6.6

E F 3.7 | 41 4.5 5.0 5.6 6.2 6.8 7.3

*S = Approach Side, C = Corner, F= Traffic Face, A=S,C, and F
** See Table A-2
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Foreslopes: 3H:1V

Object Type and Characteristics Object ?everity Index
Slope Height Ci:giat?:n Surface Design Speed — km/h

(H:V) m (*%) (*) 50 | 60 70 80 90 | 100 | 110 | 120

A F 20| 23 25 2.8 3.0 33 3.5 3.6

B F 22 | 25 2.8 3.1 3.3 3.6 3.9 4.2

4 C F 25| 2.8 3.2 3.6 3.8 4.1 4.5 4.9

D F 35| 3.9 4.3 4.8 53 5.9 6.3 6.7

E F 38| 4.2 4.6 5.1 5.7 6.3 6.9 7.4

A F 21 | 2.6 2.8 3.2 3.4 3.7 3.9 4.0

B F 22 | 2.7 29 33 3.5 3.8 4.1 4.3

6 C F 25| 2.8 3.2 3.6 3.8 4.2 4.6 5.0

D F 35| 39 4.3 4.8 53 59 6.3 6.7

Foreslope E F 38 | 4.2 4.6 5.1 5.7 6.3 6.9 7.4
3H:1V

(cont.) A F 2.2 2.6 3.0 34 3.6 3.9 4.1 4.2

B F 23 | 2.7 31 3.5 3.7 4.0 4.2 4.3

8 C F 25| 2.8 3.2 3.6 3.9 4.2 4.6 5.0

D F 35| 39 4.3 4.8 53 5.9 6.3 6.7

E F 38 | 4.2 4.6 5.1 5.7 6.3 6.9 7.4

A F 23 | 2.7 31 3.5 3.7 4.0 4.2 4.3

B F 24 | 3.0 34 3.8 4.0 4.3 4.4 4.5

210 C F 25| 33 3.7 4.1 4.3 4.6 4.7 51

D F 35| 39 4.3 4.8 5.3 5.9 6.3 6.7

E F 38 | 4.2 4.3 5.1 5.7 6.3 6.9 7.4

*S = Approach Side, C = Corner, F= Traffic Face, A=S,C, and F
** See Table A-2
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Foreslopes: 2H:1V

Object Type and Characteristics Object ?everity Index
Slope Height Cz:::lfiat ic:n Surface Design Speed — km/h
(H:v) m (**) (*) 50 60 70 80 20 100 | 110 | 120
A F 2.0 2.3 2.5 2.8 3.0 33 3.5 3.6
B F 2.2 2.5 2.8 3.1 3.3 3.6 3.9 4.2
0.15 C F 2.5 2.8 3.2 3.6 3.8 4.1 4.5 4.9
D F 3.5 3.9 4.3 4.8 53 5.9 6.3 6.7
E F 3.8 4.2 4.6 5.1 5.7 6.3 6.9 7.4
A F 2.1 2.6 2.8 3.2 3.4 3.7 3.9 4.0
B F 2.2 2.7 2.9 3.3 3.5 3.8 4.1 43
0.3 C F 2.5 2.8 3.2 3.6 3.8 4.2 4.6 5.0
D F 3.5 3.9 4.3 4.8 5.3 5.9 6.3 6.7
E F 3.8 | 4.2 4.6 5.1 5.7 6.3 6.9 7.4
A F 2.2 2.6 3.0 34 3.6 3.9 4.1 4.2
B F 2.3 2.7 3.1 3.5 3.7 4.0 4.2 43
;‘:'rji/"’pe 0.6 c F 25| 28 | 32 |36 |39 |42 |46 |50
D F 3.5 3.9 43 4.8 5.3 5.9 6.3 6.7
E F 3.8 | 4.2 4.6 5.1 5.7 6.3 6.9 7.4
A F 2.3 2.7 3.1 3.5 3.7 4.0 4.2 43
B F 2.4 3.0 34 3.8 4.0 43 4.4 4.5
1.2 C F 2.5 3.3 3.7 4.1 4.3 4.6 4.7 5.1
D F 3.5 3.9 43 4.8 5.3 5.9 6.3 6.7
E F 3.8 | 4.2 4.3 5.1 5.7 6.3 6.9 7.4
A F 2.9 3.2 35 3.8 4.0 43 4.5 4.8
B F 2.3 2.9 34 4.0 4.2 45 4.8 5.1
2 C F 2.6 3.2 3.9 4.5 4.7 5.0 5.4 5.8
D F 35 3.9 43 4.8 5.3 5.9 6.3 6.7
E F 3.8 | 4.2 4.6 5.1 5.7 6.3 6.9 7.4

*S = Approach Side, C = Corner, F= Traffic Face, A=S,C, and F
** See Table A-2
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Foreslopes: 2H:1V

Object Type and Characteristics Object De;z::esr::elzd_ezm 7h
Slope Height Surf.a.ce Surface
(H:V) (m) Cor(rglt)lon (*) 50 60 70 80 90 100| 110| 120
A F 3.1 3.4 3.8 4.2 4.4 4.6 4.8 5.1
B F 25 | 31 | 38 | 44| 46 | 48 | 51 | 54
4 C F 2.8 3.5 4.2 49 5.1 53 5.7 6.1
D F 3.8 4.1 4.5 49 54 6.0 6.4 6.8
E F 39 | 43 | 47 [ 52 | 58 | 64 | 70 | 75
A F 3.3 3.6 3.9 4.3 4.5 4.7 4.9 5.2
B F 32 | 36 |41 | 45 | 47 | 49 | 52 | 55
6 C F 29 | 40 | 45 | 49 | 52 | 54 | 6.1 | 6.2
D F 3.8 4.1 4.5 4.9 5.4 6.0 6.4 6.8
E F 3.9 4.3 4.7 5.2 5.8 6.4 7.0 7.5
A F 36 | 39| 41 | 44 | 46 | 48 | 50 | 53
B F 3.8 4.1 4.3 4.6 4.8 5.0 5.3 5.6
Foreslope
2H:1V 8 C F 41 | 44 | 47 | 50| 52 | 54 | 58 | 6.2
(cont.)
D F 38 | 41|45 | 49 | 54 | 60 | 6.4 | 638
E F 39 | 43 | 47 [ 52 | 58| 64 | 70| 75
A F 4.1 4.3 4.5 4.7 4.9 5.2 5.4 5.5
B F 42 | 44 | 46 | 48 | 5.0 [ 53 | 55 | 5.8
10 C F 44 | 47 | 49 | 52 | 54 | 57 | 6.0 | 6.3
D F 38| 41|45 | 49 | 54 | 60 | 6.4 | 6.8
E F 39 | 43 | 47 [ 52 | 58| 64 | 70| 75
A F 45 | 47 | 49 | 51 | 53 [ 55 | 57 | 6.0
B F 4.6 4.8 5.0 5.2 54 5.6 5.9 6.2
14 C F 4.7 5.0 5.2 5.5 5.7 5.9 6.3 6.7
D F 38 41|45 | 49 | 54 | 60 | 6.4 | 6.8
E 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
** See Table A-2
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Foreslopes: 2H:1V

Object Type and Characteristics Object Desisger:’esgzye:jnfek):n 7h
Slope Height Surf.a.ce Surface

(H:V) (m) Cor(iillt)lon (*) 50 60 70 80 90 100 | 110 | 120

A F 48 | 50 [ 52 | 54 | 56 [ 58 | 6.0 | 6.3

B F 49 | 5.1 53 | 55|57 |59 |61 | 64

18 C F 49 | 52 | 54 | 57 | 59 [ 61 | 64 | 6.7

D F 381 41 [ 45 |49 [ 54 | 60 | 64 | 68

E F 39143 (47 | 52 |58 |64 |70 |75

A F 49| 5.1 53 [ 55|57 |59 |61 | 64

B F 50| 52 [ 54 |56 |58 |60 ] 62]|65

22 C F 501 53 [ 55 |57 5962 ] 65|68

D F 3.8 | 41 | 45 | 49 [ 54 6. 6.4 | 6.8

E F 39| 43 [ 47 | 52 | 58 | 64 |70 | 75

A R 48 | 5.1 53 1 56 | 58 [ 61 | 63 | 64

Foreslope B F 49 | 52 [ 54 | 57 | 59 [ 62 | 64 | 65

2H:1V 26 C F 50 | 53 [ 55 |58 |60 | 63 |66 |69
(cont.)

D F 3.8 1 41 [ 45 |49 [ 54 | 60 | 64 | 68

E F 39 |1 43 (47 | 52 |58 |64 |70 |75

A F 48 | 51 [532 ]| 56 | 59 [ 62 | 64 | 65

B F 49 | 52 | 54 | 57 | 6.0 [ 63 | 65 | 6.6

30 C F 50 | 53 [ 55 | 58 ] 6.1 64 | 6.6 | 6.9

D F 381 41 | 45 | 49 [ 54 | 60 | 64 | 68

E F 391 43 (47 | 52 |58 |64 70|75

A F 48 | 5.1 53 156 | 59 [ 62 | 64 | 67

B F 49 [ 53 | 54 | 57 | 60 [ 63 | 65 | 6.8

234 c F 501 53 [ 55 | 58 ] 6.1 64 | 6.6 | 69

D F 3.8 | 4.1 45 149 [ 54 | 60 | 6.6 | 73

E F 391 43 | 47 | 52 | 58 | 64 |70 ] 75

*S = Approach Side, C = Corner, F= Traffic Face, A=S,C, and F
** See Table A-2

July 2023



Roadside Design Manual A-14- MTO Severity Index Tables

This page intentionally left blank

July 2023



Roadside Design Manual A-15- MTO Severity Index Tables

Foreslopes: 1.5H:1V

. L. Severity Index
Object Type and Characteristics .
Object Design Speed — km/h
. Surface Sur:ace
Slope Height Condition (*) 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120
(H:V) (m) (*%)
A F 09 | 13 1.7 | 22 | 24 2.7 3.0 | 33
B 1.1 | 1.5 19 | 24 | 2.6 2.9 33 3.7
0.15 C F 14 ] 19 24 |1 29 | 3.1 3.5 39 | 43
D 33 ] 3.8 4.3 4.8 53 5.9 6.3 6.7
E 37 | 4.1 4.5 50 | 5.6 6.2 6.8 7.3
A 24 | 2.6 2.8 30 | 32 3.5 37 | 4.0
B 26 | 2.8 3.0 3.2 34 37 | 40 | 43
0.3 C F 29 | 32 3.4 3.7 3.9 42 | 46 | 5.0
D F 33 ] 3.8 43 4.8 53 5.9 64 | 6.9
E F 3.7 | 4.1 4.5 50 | 5.6 6.2 69 | 7.6
A F 33 | 3.6 39 | 42 | 45 4.8 5.0 | 53
B F 32 | 35 37 | 40 | 44 | 48 52 | 5.6
Foreslope
1.5H:1V 2 C F 36 | 3.9 42 | 45 | 49 5.3 5.8 6.3
(cont.)
D F 34 [ 3.9 44 | 49 | 54 6.0 | 6.5 7.0
E F 3.7 | 4.1 4.5 50 | 5.6 6.2 69 | 7.6
A F 38 | 4.1 44 | 47 | 49 5.2 54 | 5.7
B F 38 | 4.1 4.5 49 | 54 5.9 62 | 6.5
4 C F 48 | 5.0 5.2 54 | 58 6.3 6.8 7.3
D F 3.8 | 4.1 4.5 49 | 54 6.0 | 6.5 7.0
E F 38 | 4.2 4.6 5.1 5.7 6.3 7.0 | 7.7
A F 4.1 | 44 | 47 50 | 52 5.5 57 | 6.0
B F 47 | 44 | 47 5.5 5.9 6.3 6.6 | 7.0
6 C F 53| 54 5.7 59 | 6.2 6.7 72 | 7.6
D F 39 | 42 4.6 50 | 55 60 | 66 | 7.2
E F 39 [ 43 4.7 5.1 5.8 64 | 7.1 7.8

*S = Approach Side, C = Corner, F= Traffic Face, A=S,C, and F
** See Table A-2

July 2023



Roadside Design Manual A-16- MTO Severity Index Tables

Foreslopes: 1.5H:1V

. L. Severity Index
Object Type and Characteristics .
Object Design Speed — km/h
. Surface Sur:ace
Slope Height Condition (*) 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120
(H:V) (m) (*%)
A F 43 | 4.6 4.9 52 | 54 5.7 59 | 6.2
B F 551 5.6 5.8 59 | 63 6.6 7.0 | 74
8 C F 5.7 59 6.1 6.3 6.6 7.0 7.5 8.0
D F 39 | 42 4.6 50 | 55 60 | 66 | 7.3
E F 39 |1 43 4.7 52 5.8 6.4 7.1 7.8
A F 49 | 5.2 54 5.7 6.0 6.3 6.6 6.9
B F 641 6.5 6.7 6.8 7.2 7.6 7.8 8.1
10 C F 6.8 6.9 7.1 7.2 7.6 8.0 8.2 8.5
D F 40 | 4.3 4.7 5.1 5.6 6.1 6.7 7.4
E F 40 | 44 | 48 53 5.9 6.5 72 1 79
A F 54 1 5.7 5.9 6.2 6.6 6.9 7.2 7.5
B F 7.1 | 7.2 7.4 7.5 7.9 8.2 8.5 8.8
Foreslope
1.5H:1V 14 C F 751 7.6 7.8 79 | 82 8.5 8.8 9.1
(cont.)
D F 40 | 4.3 4.7 5.1 5.6 6.1 6.7 7.4
E F 40 | 44 | 48 53 5.9 6.5 72 1 79
A F 5.8 6.1 6.4 6.7 7.1 7.4 7.7 8.0
B F 76 | 1.7 7.9 80 | 84 8.7 9.0 | 9.3
18 C F 79 | 8.0 802 8.3 8.6 8.9 9.2 9.5
D F 40 | 43 4.7 5.1 5.6 6.1 6.7 | 74
E F 40 | 44 | 48 53 5.9 6.5 72 1 79
A F 6.2 6.5 6.8 7.1 7.4 7.7 8.0 8.3
B F 771 7.9 8.1 8.3 8.6 8.9 9.1 9.2
22 C F 80 | 82 8.4 8.6 8.8 9.1 9.3 94
D F 40 | 43 4.7 5.1 5.6 6.1 6.7 | 74
E F 42 | 4.5 49 53 59 6.5 7.2 7.9

*S = Approach Side, C = Corner, F= Traffic Face, A=S,C, and F
** See Table A-2

July 2023



Roadside Design Manual A-17- MTO Severity Index Tables

Foreslopes: 1.5H:1V

. L. Severity Index
Object Type and Characteristics .
Object Design Speed — km/h

. Surface Sur:ace

Slope Height Condition (*) 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120
(H:V) (m) (*%)
A F 6.3 6.6 | 69 72 1 715 7.8 8.1 8.4
B F 7.9 8.1 8.3 8.5 8.8 9.1 9.3 9.6
26 C F 8.0 8.3 8.5 8.8 9.0 9.2 9.4 9.7
D F 4.1 44 | 4.8 52 | 5.6 6.1 6.7 | 74
E F 42 4.5 49 53 59 6.5 7.2 7.9
A F 6.6 6.9 7.1 7.4 7.7 8.0 8.3 8.6
B F 7.8 8.1 8.3 8.6 8.8 9.1 94 9.7
30 C F 8.0 8.3 8.5 8.8 9.0 9.2 94 9.7
D F 4.1 4.4 4.8 52 | 5.54 6.1 6.7 7.4
Foreslope E F 4.2 4.5 4.9 5.3 5.9 6.5 7.2 7.9
1.5H:1V

(cont.) A F 6.8 7.1 7.3 76 | 7.8 8.1 84 | 87
F 7.9 8.2 8.4 87 | 89 9.2 94 | 9.7
34 C F 8.1 8.4 8.6 89 | 9.0 921 ] 94 | 9.7
D F 4.1 44 | 4.8 52 | 5.6 6.1 6.7 | 74
E F 42 | 45 4.9 53 5.9 6.5 72 1 79
A F 6.9 7.2 7.4 7.7 7.9 8.2 8.5 8.8
B F 8.0 8.3 8.5 8.8 | 9.0 9.3 9.5 9.8
>38 C F 8.3 8.5 8.7 8.9 9.1 9.3 9.5 9.8
D F 4.1 4.4 4.8 52 5.6 6.1 9.7 7.4
E F 42 4.5 49 53 59 6.5 7.2 7.9

*S = Approach Side, C = Corner, F= Traffic Face, A=S,C, and F
** See Table A-2

July 2023



Roadside Design Manual A-18- MTO Severity Index Tables

Foreslopes: Vertical with and without water present:

Severity Index
Object Type and Characteristics Object
Surface Design Speed - km/h
Slope Height Water Depth (*) 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120
(H:V) (m) (m)
0 F 0.1 0.2 02 |1 03 | 04 | 05 0.7 | 0.8
1 F 26 | 2.7 29 | 3.0 | 3.2 34 | 36 | 3.7
0 2 F 44 | 47 | 49 | 52 | 54 57 | 59 | 6.2
4 F 6.2 64 | 6.6 | 6.8 | 7.0 72 | 74 | 7.7
>6 F 7.9 8.1 8.3 8.5 8.7 88 | 9.0 | 9.1
0 F 26 | 2.9 3.1 34 | 3.6 39 | 4.1 44
1 F 3.2 34 | 3.6 | 38 | 40 | 42 | 44 | 47
0.3 2 F 46 | 49 52 | 5.5 59 62 | 66 | 7.0
4 F 6.3 6.6 69 | 72 | 74 77 | 79 | 82
>6 F 8.2 8.3 8.5 8.6 | 8.8 90 | 92 | 93
0 F 38 | 4.1 43 | 4.6 | 4.8 5.1 53 ] 5.6
1 F 44 | 46 | 48 | 50 | 5.2 54 | 56 | 5.7
Foreslope
Vertical 2 2 F 6.7 6.8 7.0 | 7.1 7.3 7.5 7.7 | 7.8
(Drop-0ff)
4 F 76 | 7.7 7.9 80 | 82 84 | 86 | 87
>6 F 8.4 8.5 8.7 88 1 9.0 | 92 | 94 | 95
0 F 5.7 5.8 58 | 59 | 6.1 6.3 6.5 | 6.6
1 F 5.7 59 6.1 6.3 6.5 67 | 69 | 7.0
4 2 F 7.4 7.5 77 | 7.8 | 8.0 8.2 84 | 85
4 F 8.0 8.1 8.3 84 | 8.6 88 | 9.0 | 9.1
>6 F 8.6 8.7 89 |1 90 | 9.2 94 | 9.6 | 9.7
0 F 6.6 6.7 68 | 69 | 7.0 72 | 74 | 7.5
1 F 6.8 6.9 7.1 73 1 74 | 76 | 7.8 | 7.9
6 2 F 7.8 7.9 8.1 82 | 84 8.6 88 | 89
4 F 8.2 83 | 85 | 87 | 89 9.1 93 | 94
>6 F 8.7 8.8 9.0 | 9.1 9.3 9.5 9.7 | 9.8

*S = Approach Side, C = Corner, F= Traffic Face, A=S,C, and F
** See Table A-2

July 2023



Roadside Design Manual A-19- MTO Severity Index Tables

Foreslopes: Vertical with and without water present (continued):

Severity Index
Object Type and Characteristics Object
Surface Design Speed - km/h
Slope Height Water Depth (*) 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120
(H:V) (m) (m)

0 F 7.4 7.5 77 | 7.8 | 7.9 80 | 82 | 83

1 F 7.8 7.9 8.1 82 | 83 84 | 86 | 87

8 2 F 8.1 8.2 8.4 8.5 8.7 89 | 9.1 9.2

4 F 8.3 8.5 8.7 89 | 9.1 9.3 9.5 | 9.6

>6 F 8.8 8.9 9.1 92 | 94 | 96 | 98 | 9.9

0 F 8.6 8.8 9.0 [ 92 [ 9.2 92 193 | 93

1 F 8.7 8.9 9.1 93 |1 94 | 94 | 96 | 9.7

10 2 F 92 | 9.3 9.3 94 | 95 96 | 9.8 | 99

4 F 9.5 9.6 96 | 9.7 | 9.8 98 1 99 | 99

>6 F 9.7 | 9.8 9.8 | 9.9 [ 10.0 [ 10.0 [ 10.0 | 10.0

0 F 9.5 9.6 96 | 9.7 | 9.8 98 | 9.8 | 9.8

1 F 9.6 | 9.7 97 | 9.8 | 9.8 98 1 99 | 99

Foreslope
Vertical 14 2 F 9.6 | 9.7 97 | 9.8 | 9.9 99 | 100 | 10.0
(Drop-0Off)

4 F 9.8 9.9 99 |10.0 | 10.0 | 10.0 | 10.0 | 10.0

>6 F 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0

0 F 99 1 9.9 99 [ 99 | 99 99 | 100 | 10.0

1 F 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0

18 2 F 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0

4 F 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0

>6 F 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0

0 F 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0
1 F 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0
>22 2 F 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0
4 F 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0
>6 F 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0

*S = Approach Side, C = Corner, F= Traffic Face, A=S,C, and F
** See Table A-2

July 2023



Roadside Design Manual A-20- MTO Severity Index Tables

Backslopes: Located beyond 10H:1V foreslopes (positive or negative) and beyond parallel flat
bottom roadside ditches with ditch bottom 2.5 m wide or greater.

. L Severity Index
Object Type and Characteristics .
Object Design Speed — km/h
. Surface SurIace
Slope Height Condition (*) 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120
(H:v) (m) (*%)

A F 0.1 0.1 0.1 02 ] 03 04 | 06 | 0.7

B F 0.2 0.3 0.3 04 | 05 0.7 0.9 1.0

0.15 C F 0.6 0.7 0.9 1.0 1.1 1.3 1.5 ] 1.8

D F 2.8 33 38 | 43 | 48 54 1 59 | 64

Backslope E F 32 3.6 4.0 4.5 5.1 5.7 6.3 7.0
10H:1V

A F 0.1 0.1 0.1 02 ] 03 0.3 0.5 | 0.6

B F 0.1 0.1 0.3 04 | 05 0.6 0.8 | 0.9

>03 C F 0.6 0.7 0.9 1.0 1.1 1.3 1.5 1.8

D F 2.6 3.2 39 | 45 5.1 5.7 6.3 7.0

E F 3.2 3.6 40 | 4.5 5.1 5.7 6.3 7.0

A F 0.1 0.1 0.2 0.3 0.4 04 | 06 | 0.7

B F 0.1 0.2 0.4 0.5 0.6 0.7 0.9 1.0

0.15 C F 0.6 0.7 0.9 1.0 1.1 1.3 1.5 1.8

D F 2.8 33 38 | 43 | 4.8 54 | 59 | 64

Backslope E F 32 3.6 4.0 4.5 5.1 5.7 6.3 7.0
8H:1V

A F 0.1 0.1 0.1 02 ] 03 0.3 0.5 | 0.6

B F 0.1 0.2 0.2 0.3 0.4 0.6 0.8 | 0.9

>03 C F 0.6 0.7 0.9 1.0 1.1 1.3 1.5 1.8

D F 2.8 33 38 | 43 | 4.8 54 | 59 | 64

E F 32 3.6 40 | 4.5 5.1 5.7 6.3 7.0

*S = Approach Side, C = Corner, F= Traffic Face, A=S,C, and F
** See Table A-2

July 2023



Roadside Design Manual A-21- MTO Severity Index Tables

Backslopes: Located beyond 10H:1V foreslopes (positive or negative) and beyond parallel flat
bottom roadside ditches with ditch bottom 2.5 m wide or greater.

. L Severity Index
Object Type and Characteristics .
Object Design Speed — km/h
. Surface SurIace
Slope Height Condition (*) 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120
(H:v) (m) (*%)
A F 0.1 0.1 0.3 04 | 05 0.5 1.7 | 0.8
B F 0.3 0.4 0.4 0.5 0.6 0.8 1.0 1.1
0.15 C F 0.6 0.7 0.9 1.0 1.1 1.3 1.5 1.8
D F 2.8 3.6 38 | 43 | 48 54 1 59 | 64
Backslope E F 32 3.6 4.0 4.5 5.1 5.7 6.3 7.0
6H:1V
A F 0.1 0.1 0.1 02 ] 03 0.3 0.5 | 0.6
B F 0.1 0.2 0.4 0.5 | 05 0.6 0.8 | 0.9
>0.5 C F 0.6 0.7 0.9 1.0 1.1 1.3 1.5 1.8
D F 2.8 33 38 | 43 | 48 54 | 59 | 64
E F 3.2 3.6 40 | 4.5 5.1 5.7 6.3 7.0
A F 0.1 0.1 0.3 04 ] 05 0.6 0.8 | 0.9
B F 0.4 0.5 0.5 0.6 | 0.7 0.9 1.1 1.2
Backslope
4H:1Vv >0.15 C F 0.7 0.8 1.0 1.1 1.3 1.4 1.6 1.7
D F 2.8 33 38 | 43 | 4.8 54 | 59 | 64
E F 32 3.6 40 | 4.5 5.1 5.7 6.3 7.0
A F 0.2 0.3 0.5 0.6 | 0.7 0.7 0.9 1.0
B F 0.4 0.5 0.7 0.8 | 0.9 1.1 1.3 1.4
0.15 C F 0.8 0.9 1.1 1.2 1.4 1.6 1.8 1.9
D F 2.8 33 38 | 43 | 4.8 54 | 59 | 64
Backslope E F 32 3.6 4.0 4.5 5.1 5.7 6.3 7.0
3H:1V
A F 0.3 0.4 0.6 0.7 | 09 1.2 1.3 14
B F 0.7 0.8 1.0 1.1 1.3 1.5 1.7 1.8
>1 C F 1.3 1.4 1.6 1.7 1.9 2.1 2.3 2.4
D F 2.9 34 39 | 44 | 49 5.5 6.0 | 6.5
E F 32 3.6 40 | 4.5 5.1 5.7 6.3 7.0

*S = Approach Side, C = Corner, F= Traffic Face, A=S,C, and F
** See Table A-2

July 2023



Roadside Design Manual A-22- MTO Severity Index Tables

Backslopes: Located beyond 10H:1V foreslopes (positive or negative) and beyond parallel flat
bottom roadside ditches with ditch bottom 2.5 m wide or greater.

. L Severity Index
Object Type and Characteristics .
Object Design Speed — km/h
. Surface SurIace
Slope Height Condition (*) 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120
(H:v) (m) (*%)
A F 04 | 05 07 | 0.8 1.0 1.2 1.4 1.7
B F 07 | 0.8 1.0 1.1 1.3 1.5 1.7 | 2.0
0.15 C F 1.0 1.1 1.3 1.4 1.6 1.9 | 22 | 25
D F 29 | 34 | 39 | 44 | 49 5.5 6.0 | 6.5
E F 32 | 3.6 | 40 | 45 5.1 57 163 | 70
A F 0.5 0.6 0.8 | 0.9 1.1 1.3 1.6 1.9
B F 0.9 1.0 1.2 1.3 1.4 1.6 1.9 | 2.2
0.3 C F 1.4 1.5 1.7 1.8 1.9 2.1 23 | 26
D F 3.0 3.5 40 | 4.5 5.0 56 | 6.1 6.6
Backslope E F 3.3 37 | 4.1 46 | 5.2 58 1 64 | 7.1
2H:1V
A F 0.7 | 0.8 1.0 1.1 1.3 1.5 1.8 | 2.1
B F 1.1 1.2 1.4 1.5 1.7 1.9 | 2.1 2.4
0.6 C F 19 | 20 (22 | 23 |24 | 26 | 28 | 3.1
D F 3.0 3.5 40 | 4.5 5.0 56 | 6.1 6.6
E F 33 3.7 | 41 46 | 5.2 58 | 64 | 7.1
A F 0.8 0.9 1.1 1.2 1.5 1.8 | 2.1 2.4
B 1.2 1.3 1.5 1.6 1.8 2.1 23 | 26
>1.2 C F 20 | 2.1 23 | 24 | 25 27 | 29 | 3.2
D F 3.0 3.5 40 | 4.5 5.0 56 | 6.1 6.6
E F 33 3.7 | 41 46 | 5.2 58 | 64 | 7.1

*S = Approach Side, C = Corner, F= Traffic Face, A=S,C, and F
** See Table A-2

July 2023



Roadside Design Manual A-23- MTO Severity Index Tables

Backslopes: Located beyond 10H:1V foreslopes (positive or negative) and beyond parallel flat
bottom roadside ditches with ditch bottom 2.5 m wide or greater.

. L Severity Index
Object Type and Characteristics .
Object Design Speed — km/h
. Surface SurIace
Slope Height Condition (*) 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120
(H:v) (m) (*%)
A F 0.3 0.6 0.8 1.1 14 18 | 22 | 2.6
B F 06 | 09 1.1 1.4 1.7 2.1 25 129
0.15 C F 0.9 1.2 1.4 1.7 | 2.1 2.5 30 | 35
D F 29 | 34 | 39 | 44 1.9 5.5 60 | 6.5
E F 32 | 3.6 | 40 | 45 5.1 57 | 63 | 7.0
A F 0.5 0.8 1.0 1.3 1.6 20 | 2.6 | 3.1
B F 0.9 1.2 1.4 1.7 1.9 23 | 29 | 34
0.3 C F 1.4 1.7 19 | 22 | 24 | 28 | 33 | 3.8
D F 3.0 3.5 40 | 45 5.0 56 | 6.1 6.6
Backslope E F 3.3 3.7 | 4.1 46 | 5.2 58 1 64 | 7.1
1.5H:1V
A F 0.9 1.1 1.3 1.5 1.8 22 | 27 | 32
B F 1.3 1.5 1.7 1.9 | 2.2 26 | 3.1 3.6
0.6 C F 2.1 2.3 25 | 27 | 29 32 | 3.8 | 43
D F 3.0 3.5 40 | 45 5.0 56 | 6.1 6.6
E F 33 3.7 | 41 46 | 5.2 58 164 | 7.1
A F 1.0 1.2 1.4 1.6 | 20 | 24 | 2.8 | 3.2
B F 1.4 1.6 18 | 20 | 23 27 | 32 | 3.7
>1.2 C F 22 | 24 | 26 | 28 | 3.0 34 | 39 | 44
D F 3.1 3.6 | 4.1 46 | 5.1 57 | 62 | 6.7
E F 33 3.7 | 41 46 | 52 58 164 | 7.1

*S = Approach Side, C = Corner, F= Traffic Face, A=S,C,and F
** See Table A-2

July 2023



Roadside Design Manual A-24- MTO Severity Index Tables

Backslopes: Located beyond 10H:1V foreslopes (positive or negative) and beyond parallel flat
bottom roadside ditches with ditch bottom 2.5 m wide or greater.

. L Severity Index
Object Type and Characteristics .
Object Design Speed — km/h
. Surface SurIace
Slope Height Condition (*) 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120
(H:v) (m) (*%)
A F 04 | 0.7 1.0 1.3 1.7 22 | 28 | 33
B F 0.7 1.0 1.3 1.6 | 2.0 2.5 3.1 3.6
0.15 C F 1.0 1.3 1.6 19 | 24 | 29 | 35 | 42
D F 29 | 34 | 39 | 44 | 49 5.5 6.0 | 6.5
E F 32 | 3.6 | 40 | 45 5.1 57 163 | 70
A F 0.7 1.0 1.3 1.6 | 2.0 24 | 3.1 3.8
B F 1.1 1.4 1.7 1 20 | 23 27 | 34 | 4.1
0.3 C F 1.6 1.9 22 | 25 | 2.8 32 | 3.8 | 45
D F 3.0 3.5 40 | 4.5 5.0 56 | 6.1 6.6
Backslope E F 3.3 37 | 4.1 46 | 5.1 58 1 64 | 7.1
1H:1V
A F 1.0 1.3 1.5 1.8 | 2.2 26 | 33 | 4.0
B F 1.4 1.7 19 | 22 | 26 30 | 3.6 | 4.1
0.6 C F 22 | 25 27 | 3.0 | 3.2 36 | 42 | 49
D F 3.0 3.5 40 | 4.5 5.0 56 | 6.1 6.6
E F 33 3.7 | 41 46 | 5.2 58 | 64 | 7.1
A F 1.1 1.4 1.6 1.9 | 2.3 28 | 34 | 39
B F 1.5 1.8 20 | 23 | 2.7 3.1 37 | 42
>1.2 C F 2.3 2.6 28 | 3.1 34 38 | 44 | 49
D F 3.1 36 | 4.1 46 | 5.1 57 1 62 | 6.7
E F 33 3.7 | 41 46 | 5.2 58 | 64 | 7.1

*S = Approach Side, C = Corner, F= Traffic Face, A=S,C, and F
** See Table A-2

July 2023



Roadside Design Manual A-25- MTO Severity Index Tables

Backslopes Located beyond 10H:1V foreslopes (positive or negative) and beyond parallel flat
bottom roadside ditches with ditch bottom 2.5 m wide or greater.

. . Severity Index, S|
Object Type and Characteristics
Object Design Speed — km/h
g Heieh Surface Surface
ope elght Condition *) 50 | 60 |70 | 80 | 90 | 100 | 110 | 120
(H:V) (m) (*%)
A F 0.5 08 |[1.1 1.4 1.9 2.4 3.0 3.7
B F 0.8 1.1 |14 1.7 | 22 2.7 ] 33 4.0
0.15 C F 1.1 1.4 | 1.7 20 | 2.5 3.1 ] 3.8 4.5
D F 2.8 33 |38 43 4.8 5.4 5.9 6.4
E F 3.2 3.6 4.0 4.5 5.1 571 63 7.0
A F 0.7 1.0 | 1.3 1.6 2.0 2.5 3.2 39
B F 1.1 14 | 1.7 2.0 2.4 2.8 3.5 4.2
0.3 C F 1.6 19 |22 2.5 2.9 33| 39 | 4.6
D F 2.8 33 |38 43 4.8 54 5.9 6.4
Backslope E F 3.2 36 [4.0 4.5 5.1 5.7 6.3 7.0
Vertical
*kk A F 1.0 1.3 1.6 1.9 2.2 2.6 3.2 3.9
B F 1.1 1.4 1.7 2.0 2.3 2.7 3.3 4.0
0.6 C F 1.6 19 2.2 2.5 2.8 3.2 3.8 4.3
D F 2.8 33 |38 43 4.8 5.4 5.9 6.4
E F 3.2 36 |4.0 4.5 5.1 5.7 6.3 7.0
A F 1.0 13 | 1.6 19 | 22 26 | 32 3.9
B F 1.0 13 | 1.6 19 | 22 26 | 32 3.9
>1.0 C F 1.5 1.8 2.1 24 | 2.7 3.1 3.7 | 42
D F 2.8 33 |3.8 43 4.8 541 59 6.4
E F 3.2 3.6 |4.0 4.5 5.1 571 63 7.0

*S = Approach Side, C = Corner, F= Traffic Face, A=S,C, and F
** See Table A-2

*** Relatively smooth uniform rock cut face = Surface Condition
A Jagged rock cut face = Surface Condition E

July 2023



Roadside Design Manual A-26- MTO Severity Index Tables

Parallel Roadside V-Ditches **

PaFa"eI Readside ” Ditehes * %
Object Type and Characteristics sc': t::;:zte ?everity Index
*) Design Speed — km/h
Foreslope Backslope Depth (m) 50 60 70 80 90 100 | 110 | 120
0.15 F 12 ] 15 1.7 2.0 2.4 2.8 3.4 39
0.3 F 1.7 ] 1.8 2.0 2.1 2.5 29 3.5 4.0
2H:1V 0.6 F 19| 2.0 2.2 2.3 2.7 31 3.6 4.1
1.0 F 20 | 21 23 2.4 2.7 31 3.6 4.1
2H:1V 1.2 F 2.1 2.2 24 2.5 2.8 3.2 3.7 4.2
0.15 F 1.1 1.4 1.6 1.9 2.2 2.6 3.1 3.6
0.3 F 1.5 1.7 19 2.1 2.4 2.8 3.2 3.6
SH:LV 0.6 F 1.8 | 1.9 21 2.2 2.5 29 3.4 39
1.0 F 1.9 2.0 2.2 2.3 2.5 2.9 3.5 4.0
1.2 F 20 | 21 23 2.4 2.6 3.0 3.6 4.1
0.15 F 1.2 1.5 1.7 2.0 2.4 2.8 34 3.9
0.3 F 16 | 1.7 1.9 2.0 2.4 2.8 3.4 3.9
2H:1V 0.6 F 19 | 2.0 2.0 2.1 2.5 2.9 3.4 3.9
1.0 F 20 | 21 21 2.2 2.5 29 3.4 39
1.2 F 21 | 2.2 2.2 23 2.6 3.0 3.4 3.8
0.15 F 11 ) 14 1.6 1.9 2.2 2.6 3.1 3.6
0.3 F 14 ] 1.6 1.8 2.0 2.3 2.7 3.1 35
3H:1V 3H:1V 0.6 F 1.7 ] 1.8 2.0 2.1 2.3 2.7 3.1 35
1.0 F 1.8 | 1.9 21 2.2 2.4 2.7 3.1 35
1.2 F 20 | 21 21 2.2 2.4 2.8 3.2 3.6
0.15 F 11 ) 13 1.5 1.7 1.9 23 2.7 31
0.3 F 13 ] 15 1.7 1.9 2.1 24 2.8 3.2
AH:1v 0.6 F 16 | 1.7 1.9 2.0 2.2 24 2.8 3.2
1.0 F 19 ] 2.0 20 2.1 2.2 25 2.9 33
1.2 F 1.8 | 1.9 21 2.2 23 25 2.9 33

*S = Approach Side, C = Corner, F= Traffic Face, A=S,C, and F
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Roadside Design Manual A-27- MTO Severity Index Tables
** 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. The estimated
Severity Indices in this table assumes rounding is insufficient to have a beneficial effect

Parallel Roadside V-Ditches ** (continued)

Parallel Roadside M -Ditches T
{continued)
Object Type and Characteristics Severity Index
Object ]
Surface Design Speed — km/h
Foreslope Backslope Depth (m) () 50 60 70 80 90 100 | 110 | 120
0.15 F 1.1 1.4 1.6 1.9 2.3 2.7 3.2 3.7
0.3 F 11 14 1.6 1.9 23 2.7 3.2 3.7
2H:1V 0.6 F 1.2 1.5 1.7 2.0 2.3 2.7 3.2 3.7
1.0 F 1.2 1.5 1.7 2.0 2.3 2.7 3.1 3.5
1.2 F 1.2 15 1.7 2.0 23 2.7 3.1 3.5
0.15 F 1.0 | 1.2 1.4 1.6 1.9 23 2.7 3.1
0.3 F 1.1 1.3 15 1.7 1.9 2.3 2.7 3.1
ALV SH:IV 0.6 F 10|13 [ 15 [ 18 |20 |23 |27 |31
1.0 F 1.1 1.4 1.6 1.9 2.1 2.3 2.7 3.1
1.2 F 1.1 1.4 1.7 2.0 2.1 2.3 2.7 3.1
0.15 F 0.9 11 13 15 1.7 2.0 2.3 2.6
0.3 F 10| 1.2 1.4 1.6 1.8 21 2.3 2.6
Y 0.6 F 1113 |15 [ 17|19 |22 |24 ] 25
1.0 F 1.0 ] 13 1.5 1.8 2.0 2.2 2.4 2.7
1.2 F 1.1 1.4 1.6 1.9 2.1 2.3 2.5 2.6

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

**  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. The estimated
Severity Indices in this table assumes rounding is insufficient to have a beneficial effect
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Roadside Design Manual A-29- MTO Severity Index Tables

Parallel Roadside V-Ditches ** (continued)

Object Type and Characteristics Object Severity Index
Surface Design Speed — km/h
Foreslope Backslope Depth (m) (*) 50 60 70 80 90 100 | 110 | 120
0.15 F 0.8 11 13 1.6 2.0 24 2.9 3.4
0.3 F 0.8 11 13 1.6 2.0 24 2.9 3.4
2H:1V 0.6 F 0.7 1.0 1.2 15 1.9 23 2.7 3.1
1.0 F 0.6 0.9 1.1 1.4 14 1.8 2.2 2.5
1.2 F 0.6 0.9 1.1 1.4 1.8 2.2 2.4 2.7
0.15 F 0.7 0.9 11 13 1.6 1.9 2.2 2.5
0.3 F 0.7 0.9 11 13 1.6 1.9 2.2 25
SH:LV 0.6 F 0.7 0.9 11 13 1.6 1.9 2.2 2.5
1.0 F 0.5 0.8 1.0 13 1.6 1.9 2.1 24
6H:1V 1.2 F 0.5 0.8 1.0 13 1.6 1.9 2.1 24
(cont.) 0.15 F 05 |07 |09 [11| 13|16 |19]22
0.3 F 0.4 0.7 0.9 1.2 1.4 1.7 1.9 2.2
4H:1v 0.6 F 0.6 0.8 1.0 1.2 14 1.7 1.9 2.2
1.0 F 0.6 0.8 1.0 1.2 1.5 1.8 2.0 2.1
1.2 F 0.6 0.8 1.0 1.2 1.5 1.8 2.0 2.1
0.15 F 0.5 0.6 0.8 0.9 11 13 1.5 1.6
0.3 F 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.7
6H:1V 0.6 F 0.6 0.7 0.9 1.0 1.2 15 1.7 2.0
1.0 F 0.5 0..7 0.9 11 13 1.6 1.8 2.1
1.2 F 0.4 0.7 0.9 1.2 1.4 1.6 1.9 2.2

*S = Approach Side, C = Corner, F= Traffic Face, A=S,C, and F
**  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. The estimated
Severity Indices in this table assumes rounding is insufficient to have a beneficial effect

July 2023



Roadside Design Manual A-30- MTO Severity Index Tables

_Intersecting Slopes — Negative (down)

. L. . Severity Index
Object Type and Characteristics Object -
— Surface Design Speed — km/h
. urface "
Slope Height Condition ) 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120
(H:V) (m) (*%)
A S 0.7 0.8 1.0 1.1 1.4 1.7 2.0 2.3
B S 0.9 1.0 1.2 1.3 14 1.6 2.2 2.9
0.3 C S 1.2 1.4 1.6 1.8 1.9 2.1 2.8 3.5
D S 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4
Inter-
secting E S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
Slopes
(negative) A S 0.6 0.8 1.0 1.2 15 1.9 2.3 2.7
10H:1V
B S 0.8 1.0 1.2 1.4 1.7 2.1 2.6 3.1
>1.0 C S 1.1 14 1.6 1.9 2.2 2.6 3.2 3.7
D S 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
A S 1.3 1.4 1.6 1.7 1.9 2.1 2.4 2.7
B S 1.5 1.6 1.8 1.9 2.1 2.3 2.7 3.1
0.3 C S 1.8 2.0 2.2 2.4 2.6 2.9 3.3 3.7
D S 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
A S 1.4 1.6 1.8 2.0 2.2 2.5 3.0 3.5
Inter- B S 16 | 1.8 | 20 | 22 | 24 | 27 | 33 | 3.8
Secting
Slope 1 C S 1.9 2.2 2.4 2.7 2.9 3.2 3.8 4.5
(negative)
SH:1V D S 28 |33 [ 38 |43 |48 | 54 |59 | 64
B S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
A S 1.4 1.6 1.8 2.0 2.3 2.7 3.2 3.7
B S 1.6 1.8 2.0 2.2 2.5 2.9 3.5 4.0
2 C S 1.9 2.2 2.4 2.7 3.0 34 4.0 4.7
D S 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E 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=S,C, and F
** See Table A-2.
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Roadside Design Manual A-31- MTO Severity Index Tables

Intersecting Slopes — Negative (down)

| inas! N .
{everd
. . . Severity Index
Object Type and Characteristics Object -
f Surface Design Speed — km/h
. Surface *
Slope Height Condition ) 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120
(H:V) (m) (*%)
A S 1.4 1.6 1.8 2.0 2.3 2.7 3.3 3.8
Inter- B S 1.6 1.8 2.0 2.2 2.5 2.9 3.5 4.2
secting
Slopes 24 C S 1.9 2.2 24 2.7 3.0 34 4.1 4.8
(negative)
8H:1V D S 28 |33 |38 |43 |48 | 54 |59 | 6.4
E S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
A S 1.7 1.8 2.0 2.1 2.3 2.5 2.7 3.0
B S 1.9 2.0 2.2 2.3 2.5 2.7 3.0 3.3
0.3 C S 2.2 2.4 2.6 2.8 3.0 3.2 3.6 4.0
D S 28 | 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E S 3.2 | 3.6 4.0 4.5 5.1 5.7 6.3 7.0
A S 2.1 2.3 2.5 2.7 29 33 3.7 4.1
B S 2.3 2.5 2.7 2.9 3.1 35 4.0 4.5
1 C S 26 | 29 3.1 3.4 3.6 4.0 4.6 5.1
D S 28 | 3.3 3.8 4.3 4.8 5.4 5.9 6.4
Inter-
Secting E S 3.2 | 3.6 4.0 4.5 5.1 5.7 6.3 7.0
Slope
(negative) A S 23| 26 | 29 | 32 | 35 | 39 |44 | a9
6H:1V
B S 2.5 2.8 31 3.4 3.7 4.1 4.7 5.2
2 C S 28 | 31 35 3.9 4.2 4.6 5.2 5.7
D S 28 | 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E S 3.2 | 3.6 4.0 4.5 5.1 5.7 6.3 7.0
A S 2.2 2.5 2.9 3.3 3.7 4.2 4.8 5.3
B S 24 | 2.7 31 3.5 3.9 4.4 5.0 5.5
4 C S 27 | 31 3.5 4.0 4.4 4.9 5.5 6.0
D S 28 | 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E S 3.2 | 3.6 4.0 4.5 5.1 5.7 6.3 7.0
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Roadside Design Manual

A-32-

*S = Approach Side, C = Corner, F= Traffic Face, A=S,C, and F
** See Table A-2

MTO Severity Index Tables
i i i i |

Intersecting Slopes — Negative (down)

| inas! N (d ;
leentinued)
Severity Index
Object Type and Characteristics Object y
Surface Design Speed — km/h
. Surface *
Slope Height Condition ) 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120
(H:V) (m) (*%)
A S 2.2 2.5 2.9 3.3 3.7 4.2 4.9 5.5
B S 2.4 2.7 3.1 3.5 3.9 4.4 5.0 5.6
6 C S 2.7 3.1 35 4.0 4.4 4.9 5.5 6.0
D S 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4
Inter-
secting E S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
Slopes
(negative) A S 2.2 2.5 2.9 3.3 3.7 4.2 4.9 5.6
6H:1V
B S 2.4 2.7 31 3.5 3.9 4.4 5.0 5.7
28 C S 2.7 3.1 3.5 4.0 4.4 4.9 5.5 6.0
D S 2.8 | 33 3.8 4.3 4.8 5.4 5.9 6.4
E 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 S 2.1 2.2 2.4 2.5 2.7 2.9 3.2 3.5
0.3 C S 2.4 2.6 28 3.0 3.2 34 3.8 4.2
D S 2.8 | 33 3.8 4.3 4.8 5.4 5.9 6.4
E S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
A S 2.6 2.8 3.0 3.2 3.4 3.6 4.0 4.4
Inter- B S 28 | 3.0 3.2 34 3.6 3.9 4.3 4.7
Secting
Slope 1 C S 3.1 3.4 3.6 3.9 4.1 4.4 4.9 5.4
(negative)
AH:1V D S 2833 |38 |43 |48 |54 |59 |64
E S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
A S 3.5 3.7 3.9 4.1 4.3 4.6 5.0 5.4
B S 3.6 | 3.8 4.0 4.2 4.5 4.8 5.2 5.6
2 C S 38| 41 4.3 4.6 5.0 53 5.7 6.1
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Roadside Design Manual A-33- MTO Severity Index Tables
D S 28 | 3.3 3.8 4.3 4.8 5.4 5.9 6.4

E S 32 ] 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 Table A-2.

Intersecting Slopes — Negative (down) (continued)

| inas! N ivetd )
{continued)
. . . Severity Index
Object Type and Characteristics Object -
f Surface Design Speed — km/h
. Surface *
Slope Height Condition ) 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120
(H:V) (m) e
(**)
A S 3.7 | 41 4.5 5.0 5.2 5.5 5.9 6.3
B S 3.8 4.2 4.6 5.1 5.4 5.7 6.1 6.5
4 C S 40 | 45 5.0 5.5 5.8 6.2 6.6 7.0
D S 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
A S 3.7 | 43 4.8 5.4 5.9 6.4 6.8 7.2
B S 38| 44 4.9 5.5 6.1 6.6 7.0 7.4
6 C S 39 | 45 5.2 5.8 6.4 7.0 7.4 7.8
D S 28 | 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E S 3.2 | 3.6 4.0 4.5 51 5.7 6.3 7.0
Inter- A S 3.7 | 43 4.8 5.4 6.0 6.6 7.2 7.7
secting B S 38| 44 4.9 5.5 6.2 6.8 7.3 7.8
Slopes
(negative) 8 C S 39| 45 5.2 5.8 6.5 7.1 7.5 7.9
4H:1V
(cont.) D S 2833 |38 |43 |48 |54 |59 |64
E S 3.2 | 3.6 4.0 4.5 5.1 5.7 6.3 7.0
A S 3.7 | 43 4.8 54 6.0 6.6 7.2 7.9
B S 38| 44 4.9 5.5 6.2 6.8 7.4 7.9
10 C S 39| 45 5.2 5.8 6.5 7.1 7.5 7.9
D S 28 | 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E S 3.2 | 3.6 4.0 4.5 5.1 5.7 6.3 7.0
A S 3.7 | 43 4.8 5.4 6.0 6.6 7.2 7.9
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Roadside Design Manual A-34- MTO Severity Index Tables

B S 38 | 44 4.9 5.5 6.2 6.8 7.4 7.9
214 C S 39 | 45 5.2 5.8 6.5 7.1 7.5 7.9
D S 28 | 3.3 3.8 4.3 4.8 54 5.9 6.4
E S 32| 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 Table A-2

—Intersecting Slopes — Negative (down) (continued)

| inas! N ivetd )
( . T
Severity Index
Object Type and Characteristics Object - y
f Surface Design Speed — km/h
. Surface "
Slope Height Condition ) 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120
(H:v) (m) (*%)
A S 1.9 2.0 2.2 2.3 2.5 2.7 2.9 3.2
B S 2.1 2.2 2.4 2.5 2.7 2.9 3.2 3.5
0.3 C S 2.4 2.6 2.8 3.0 3.2 34 3.8 4.2
D S 28 | 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E S 3.2 3.6 4.0 4.5 51 5.7 6.3 7.0
A S 2.7 2.9 3.1 3.3 3.5 3.7 4.0 4.3
B S 2.7 3.0 3.2 3.5 3.6 3.9 4.3 4.7
1 C S 3.1 3.4 3.6 3.9 4.1 4.4 4.9 54
D S 28 | 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
Inter- A S 3.8 | 4.0 4.2 4.4 4.6 4.8 5.1 5.4
secting B S 39 ] 41 4.3 4.5 4.7 5.0 5.3 5.6
Slopes
(negative) 2 C S 42 | 44 4.6 4.8 5.0 53 5.6 5.9
3H:1V
D S 28 | 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
A S 48 | 5.0 5.2 5.4 5.7 6.0 6.2 6.5
B S 4.9 5.1 5.3 5.5 5.9 6.2 6.4 6.7
4 C S 5.1 5.3 5.5 5.7 6.1 6.4 6.8 7.2
D S 28 | 3.3 3.8 4.3 4.8 5.4 5.9 6.4
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Roadside Design Manual A-35- MTO Severity Index Tables

E S 32 | 3.6 4.0 4.5 5.1 5.7 6.3 7.0
A S 49 | 53 5.7 6.1 6.4 6.7 6.9 7.2
B S 50| 54 5.8 6.2 6.6 6.9 7.1 7.4
6 C S 52| 56 5.9 6.3 6.7 7.0 7.3 7.7
D S 28 | 33 3.8 43 4.8 5.4 5.9 6.4
E S 32| 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 Table A-2.
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Roadside Design Manual A-36- MTO Severity Index Tables

_Intersecting Slopes — Negative (down) (continued)

. L. . Severity Index
Object Type and Characteristics Object -
f Surface Design Speed — km/h
Surface
| Heigh *
Slope eight Condition ) 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120
(H:V) (m) (*%)
A S 50| 5.6 6.1 6.7 7.0 7.3 7.5 7.8
B S 5.1 5.7 6.2 6.8 7.2 7.5 7.7 8.0
8 C S 5.2 5.8 6.3 6.9 7.3 7.6 7.8 8.1
D S 28 | 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
A S 4.9 5.6 6.3 7.0 7.4 7.8 8.2 8.6
B S 5.0 5.7 6.4 7.1 7.5 7.9 8.3 8.7
10 C S 5.1 5.8 6.5 7.2 7.6 8.0 8.4 8.8
Inter- D S 28 133 | 38 [ 43 |48 | 54 |59 | 64
secting
Slopes E S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
(negative)
3H:1V A S 4.9 5.6 6.3 7.0 7.5 7.9 8.3 8.7
(cont.)
B S 50| 5.7 6.4 7.1 7.5 7.9 8.3 8.7
14 C S 5.1 5.8 6.5 7.2 7.6 8.0 8.4 8.8
D S 28 | 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
A S 4.9 5.6 6.3 7.0 7.5 8.0 8.4 8.8
B S 50| 5.7 6.4 7.1 7.6 8.0 8.4 8.8
>18 C S 5.1 5.8 6.5 7.2 7.6 8.0 8.4 8.8
D S 28 | 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E 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=S,C, and F
** See Table A-2.
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Roadside Design Manual A-37- MTO Severity Index Tables

Intersecting Slopes — Negative (down) (continued)

| Sl Negative {down]
{continued)
Object Type and Characteristics Object Severity Index
Surface Design Speed — km/h
?:_‘I’ C‘; Hfri:)ht c?fz;gf:n ) 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120
A S 19 | 20 | 22 | 23 [ 25 | 27 | 29 | 32
B S 21| 22 | 24 |25 | 27 | 29 |32 | 35
03 c S 24| 26 | 28 |30 | 32 | 34 |38 | 42
D S 28|33 | 38 |43 |48 | 54 |59 | 64
E S 32|36 |40 |45 |51 |57 [63 ]| 70
A S 29|30 |32 33|35 |37 |40 | 43
B S 29|31 |33 |35 |36 |39 |43 ] a7
1 c S 33|35 |37 |39 |41 | 44 |49 | 54
D S 28|33 |38 |43 |48 | 54 |59 | 64
E S 32|36 | 40 |45 |51 |57 [63 ]| 70
A S 41| 42 | 44 |45 | 47 | 49 |51 | 54
Inter-
secting B S 41| 42 | 44 |45 | 47 | 50 | 53 | 56
(ni';’;t?\fe) 2 c s 42 | 44 | 46 | 48 | 50 | 53 | 56 | 59
2H:1V D S 28|33 |38 |43 |48 | 54 |59 | 64
E S 3236 |40 |45 |51 |57 |63 ]| 70
A S 55|56 | 56 |57 |59 |62 64|65
B S 55| 56 | 56 |57 |60 |63 |65 ] 66
4 c S 56 | 57 | 57 | 58 | 61 | 64 | 66 | 6.7
D S 28|33 |38 |43 |48 | 54 |59 | 64
E S 32|36 |40 |45 |51 |57 [63 ]| 70
A S 3062 |64 |66 |68 |71 |73 ]| 74
B S 60| 62 | 64 |66 |69 |72 |74 ] 75
6 C S 61|63 |65 67|70 73 |75 76
D S 28|33 |38 |43 |48 | 54 |59 | 64
E S 32|36 |40 |45 |51 |57 [63 ]| 70
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Roadside Design Manual A-38- MTO Severity Index Tables
*S = Approach Side, C = Corner, F=Traffic Face, A=S,C,and F
** See Table A-2.
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Roadside Design Manual A-39- MTO Severity Index Tables

_Intersecting Slopes — Negative (down) (continued)

. . . Severity Index
Object Type and Characteristics Object -
f Surface Design Speed — km/h
. Surface "
Slope Height Condition ) 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120
(H:v) (m) %
(**)
A S 6.5 6.8 7.1 7.4 7.6 7.9 8.1 8.2
B S 6.5 6.8 7.1 7.4 7.7 8.0 8.2 8.3
8 C S 6.6 | 6.9 7.2 7.5 7.8 8.1 8.3 8.4
D S 28 | 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
A S 7.0 7.4 7.8 8.3 8.5 8.7 8.9 9.0
B S 70| 74 7.8 8.3 8.5 8.8 9.0 9.1
10 C S 7.1 7.5 7.9 8.4 8.6 8.9 9.1 9.2
D S 28 | 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
Inter- A S 7.2 7.6 8.0 8.5 8.7 9.0 9.2 9.3
secting B S 7.2 7.6 8.0 8.5 8.7 9.0 9.2 9.3
Slopes
(negative) 14 C S 72| 76 | 80 | 85 | 87 | 9.0 | 9.2 | 93
2H:1V
(cont.) D S 28 (33 |38 |43 |48 |54 |59 | 64
E S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
A S 7.3 7.7 8.1 8.6 8.9 9.1 9.3 9.4
B S 7.3 7.7 8.1 8.6 8.9 9.1 9.3 9.4
18 C S 7.3 7.7 8.1 8.6 8.9 9.1 9.3 9.4
D S 2.8 | 33 3.8 4.3 4.8 5.4 5.9 6.4
E S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
A S 7.2 7.7 8.2 8.7 8.9 9.1 9.3 9.4
B S 7.2 7.7 8.2 8.7 8.9 9.1 9.3 9.4
222 C S 7.2 7.7 8.2 8.7 8.9 9.1 9.3 9.4
D S 28 | 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E 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=S,C, and F
** See Table A-2.
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Roadside Design Manual A-40- MTO Severity Index Tables

Intersecting Slopes — Negative (down) (continued)

| ina s N ivetd ’
{continued)
. L. . Severity Index
Object Type and Characteristics Object -
f Surface Design Speed — km/h
. Surface *
Slope Height Condition ) 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120
(H:V) (m) -
(**)
A S 1.9 2.0 2.2 2.3 2.5 2.7 2.9 3.2
B S 2.1 2.2 2.4 2.5 2.7 2.9 3.2 35
0.3 C S 2.4 2.6 2.8 3.0 3.2 34 3.8 4.2
D S 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
A S 2.9 3.0 3.2 3.3 3.5 3.7 4.0 4.3
B S 2.9 3.1 33 3.5 6.3 3.9 4.3 4.7
1 C S 3.3 3.5 3.7 3.9 4.1 4.4 4.9 5.4
D S 28 | 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
A S 4.1 4.2 4.4 4.5 4.7 4.9 5.1 5.4
Inter- B S 41| 42 | 44 |45 | 47 | 50 | 53 | 56
secting
Slopes 2 C S 42 | 44 4.6 4.8 5.0 53 5.6 5.9
(negative)
1%H:1V D S 28 (33 |38 |43 |48 |54 |59 |64
E S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
A S 56 | 57 5.7 5.8 6.0 6.2 6.4 6.5
B S 56 | 57 5.7 5.8 6.0 6.3 6.5 6.6
4 C S 5.5 5.6 5.8 5.9 6.1 6.4 6.6 6.7
D S 2.8 | 33 3.8 4.3 4.8 5.4 5.9 6.4
E S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
A S 6.3 6.5 6.6 6.7 6.9 7.1 7.4 7.4
B S 6.3 6.5 6.6 6.7 6.9 7.2 7.4 7.5
6 C S 6.3 6.5 6.6 6.7 6.9 7.2 7.4 7.5
D S 28 | 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
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Roadside Design Manual A-41- MTO Severity Index Tables

*S = Approach Side, C = Corner, F= Traffic Face, A=S,C, and F
** See Table A-2
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Roadside Design Manual

A-42-

MTO Severity Index Tables

_Intersecting Slopes — Negative (down) (continued)

Severity Index

Object Type and Characteristics Object -

— Surface Design Speed — km/h
?': \p/‘; H:if)ht cil:z:dit)ion ) 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120
A S 70|72 | 74 | 76 | 78 | 80 | 82 | 83
B S 70|72 | 74 | 76 | 78 | 80 | 82 | 83
8 c S 70|72 | 74 | 76 | 78 | 80 | 82 | 83
D S 28|33 | 38 |43 | 48 | 54 |59 | 64
E S 32|36 | 40 |45 |51 |57 [63 ]| 70
A S 79 | 82 | 85 | 88 | 89 | 89 | 9.1 | 9.2
B S 79| 82 | 85 | 88 | 89 | 89 | 91 | 9.2
10 c S 79| 82 | 85 | 88 | 89 | 89 | 9.1 | 9.2
D S 28|33 | 38 |43 |48 | 54 |59 | 64
E S 32|36 | 40 |45 |51 |57 [63 ]| 70
A S 83| 86 | 88 [91 |92 |93 |95 ] 96

Inter-
secting B S 83| 86 | 88 [ 91 |92 |93 |95 | 96
(nselgt?je) 14 C s 83|86 |88 | 91|92 |93 ]|95] 96
1%H:1V D S 28|33 |38 |43 |48 | 54 |59 | 64
(cont.)

E S 32|36 |40 |45 |51 |57 [63 | 70
A S 85| 88 | 90 [ 93 | 94 | 95 | 95 | 95
B S 85| 88 | 90 [ 93 | 94 | 95 |95 | 95
18 c S 85| 88 | 90 [ 93 | 94 | 95 | 95 | 95
D S 2833 |38 |43 |48 | 54 |59 | 64
E S 3236 |40 |45 |51 |57 |63 ]| 70
A S 86| 89 | 91 [94 |95 |95 |96 |96
B S 86| 89 | 91 [94 |95 |95 |96 | 96
>22 C S 86| 89 | 91 [94 |95 |95 |96 |96
D S 28|33 |38 |43 |48 | 54 |59 | 64
E S 32|36 |40 |45 |51 |57 [63 ]| 70

*S = Approach Side, C = Corner, F= Traffic Face, A=S,C, and F
** See Table A-2.
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Roadside Design Manual A-43- MTO Severity Index Tables

_Intersecting Slopes — Vertical Drop With and Without Water Present

Object Type and Characteristics Object ?everlty Index
Surface Design Speed — km/h
H *
Slope Height Water Depth (%) 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120
(H:v) (m) (m)
0 S 0.1 0.2 0.2 0.3 0.4 0.5 0.7 0.8
1 S 2.2 24 2.6 2.8 3.0 3.2 3.4 3.7
0.0 2 S 4.3 4.6 4.8 5.1 5.3 5.6 5.8 6.1
4 S 6.0 6.2 6.4 6.6 6.8 7.0 7.2 7.5
>6 S 7.5 7.7 7.9 8.1 8.3 8.4 8.6 8.7
0 S 1.9 2.0 2.2 2.3 2.5 2.7 2.9 3.2
1 S 2.6 2.9 3.1 3.4 3.6 3.9 4.1 4.4
0.3 2 S 4.3 4.6 4.9 5.2 5.6 5.9 6.3 6.7
4 S 6.0 6.3 6.6 6.9 7.1 7.4 7.6 7.9
>6 S 7.9 8.0 8.2 8.3 8.5 8.7 8.9 9.0
0 S 2.9 3.0 3.2 33 3.5 3.7 4.0 4.3
Inte.r— 1 S 3.2 3.4 3.6 3.8 4.0 4.2 4.5 4.8
secting
Slopes 1 2 S 5.4 | 5.6 5.8 6.0 6.3 6.6 6.8 7.1
(negative)
Vertical 4 S 6.5 6.8 7.0 7.3 7.5 7.7 7.9 8.2
Drop
>6 S 8.0 8.1 8.3 8.4 8.6 8.8 9.0 9.1
0 S 41 | 4.2 4.4 4.5 4.7 4.9 5.1 5.4
1 S 4.2 4.4 4.6 4.8 5.0 5.2 5.4 5.7
2 2 S 6.5 6.6 6.8 6.9 7.1 7.3 7.5 7.6
4 S 7.3 7.4 7.6 7.7 7.9 8.1 8.3 8.4
>6 S 8.1 8.2 8.4 8.5 8.7 8.9 9.1 9.2
0 S 5.7 5.8 5.8 5.9 6.0 6.2 6.4 6.5
1 S 5.7 5.8 6.0 6.1 6.2 6.4 6.7 7.0
4 2 S 7.2 7.3 7.5 7.6 7.8 8.0 8.2 83
4 S 7.8 7.9 8.1 8.2 8.4 8.6 8.8 8.9
26 S 8.4 | 85 8.7 8.8 9.0 9.2 9.4 9.5
>8 Any Depth S Use Values From Foreslopes - Vertical

*S = Approach Side, C = Corner, F= Traffic Face, A=S,C, and F
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_Intersecting Slopes — Positive (up) ***

. L. . Severity Index
Object Type and Characteristics Object -
f Surface Design Speed — km/h
. Surface *
Slope Height Condition ) 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120
A S 0.3 0.4 0.6 0.7 0.9 1.1 1.3 1.6
B S 0.5 0.6 0.8 0.9 1.1 1.3 1.5 1.8
0.15 C S 0.9 1.0 1.2 1.3 1.5 1.7 2.0 2.3
D S 2.8 3.3 3.8 4.3 4.8 54 5.9 6.4
E S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
A S 0.4 0.5 0.7 0.8 1.2 1.5 1.9 2.3
Inter-
secting B S 06|07 |09 |20 |14 |17 |21] 25
Slopes 03 C S 08| 10| 12 |14 |18 | 21|25 |29
(positive)

10H:1V D S 28 |33 | 38 |43 |48 | 54 |59 | 64
E S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
A S 0.4 0.5 0.7 0.8 1.2 1.6 2.0 2.4
B S 0.6 0.7 0.9 1.0 1.4 1.8 2.2 2.6
>0.6 C S 0.8 1.0 1.2 1.4 1.8 2.2 2.6 3.0
D S 2.8 3.3 3.8 4.3 4.8 54 5.9 6.4
E 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=S,C, and F

** See Table A-2.

*** 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
forelope or backslope and intersecting slopes are not addressed, nor is the condition where a vehicle might
vault over a dyke or a narrow intersecting roadway. Developing Sls for other conditions will require special
analysis and engineering judgment.
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_Intersecting Slopes — Positive (up) *** (continued)

. L. . Severity Index
Object Type and Characteristics Object -
f Surface Design Speed — km/h
. Surface "
Slope Height Condition ) 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120
(H:v) (m) (*%)
A S 03] 04 0.6 0.7 0.9 11 1.3 1.6
B S 05 | 0.6 0.8 0.9 1.1 13 1.5 1.8
C S 0.9 1.0 1.2 1.3 1.5 1.7 2.0 2.3
0.15 D S 28 | 3.3 3.8 4.3 4.8 5.4 5.9 6.4
Inter- E S 32136 | 40 [ 45 [ 51 | 57 | 63| 70
secting
Slopes E S 3.2 | 3.6 4.0 4.5 5.1 5.7 6.3 7.0
(positive)
8H:1V E S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
(cont.)
A S 0.3 0.6 0.9 1.2 1.7 2.1 2.3 2.6
B S 05| 0.8 1.1 1.4 1.8 2.2 2.5 2.8
21 C S 0.7 1.0 14 1.8 2.2 2.6 2.9 3.2
D S 28 | 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E 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=S,C, and F

** See Table A-2.

*** 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
forelope or backslope and intersecting slopes are not addressed, nor is the condition where a vehicle might
vault over a dyke or a narrow intersecting roadway. Developing Sls for other conditions will require special
analysis and engineering judgment.
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_Intersecting Slopes — Positive (up) *** (continued)

Object Type and Characteristics Object Severity Index
Surface Design Speed — km/h

‘;’:’ (’/‘; H?:f;“ cil:(\g%f:n ) 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120

A S 03 | 04 |06 |07 |09 | 11]03] 16

B S 05 |06 | 08 [09 |11 |13 |15 18

0.15 C S 07 |09 | 11 |13 |15 | 18 |20 23

D S 28 | 33 | 38 |43 | 48 | 54 |59 | 64

E S 32 [ 36 |40 |45 |51 |57 [63] 70

A S 05 |08 | 12 |16 |20 | 23 | 26 | 29

B S 07 |10 | 14 | 18 | 21 | 24 | 28 | 32

0.3 C S 10 |13 |17 | 21|24 |27 |31]3s

Inter- D S 28 | 33 [ 38 |43 |48 [ 54 [59] 64
secting

Slopes E S 32 | 36 | 40 |45 |51 |57 |63 ]| 70

(pg;i:tli:’/e) A s 05 |09 | 13 |18 |21 | 24 |27 | 30

(cont.) B S 08 | 1.1 | 15 [ 19 | 22 | 25 | 29 | 33

0.6 c S 10 | 1.4 | 1.8 | 23 | 25 | 28 | 32 | 36

D S 28 | 33 | 38 |43 | 48 | 54 |59 | 64

E S 32 | 36 | 40 |45 |51 |57 |63 ]| 70

A S 04 |09 | 14 |19 |22 | 25 |28 | 31

B S 07 | 11 | 15 [ 20 | 23 | 26 | 30 | 34

>1 C S 09 | 1.4 | 19 |24 | 26 | 29 |33 | 37

D S 28 | 33 | 38 |43 | 48 | 54 |59 | 64

E S 32 | 36 | 40 |45 | 51 |57 |63 ]| 70

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

** See Table A-2

*** 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
forelope or backslope and intersecting slopes are not addressed, nor is the condition where a vehicle might
vault over a dyke or a narrow intersecting roadway. Developing Sls for other conditions will require special
analysis and engineering judgment.
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_Intersecting Slopes — Positive (up) *** (continued)

Object Type and Characteristics Object Severity Index
Surface Design Speed — km/h

‘;’:’ (’/‘; H?:f;“ cil:(\g%f:n ) 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120

A S 02 |04 |06 |08 |10 |12 |14]17

B S 04 |06 |08 [ 10|12 | 14 |16 19

0.15 C S 06 |09 | 11 |14 | 16 | 18 |21 | 24

D S 28 | 33 | 38 |43 | 48 | 54 |59 | 64

E S 32 [ 36 |40 |45 |51 |57 [63] 70

A S 13 | 16 | 19 | 22 | 26 | 30 | 33 | 36

B s 15 | 1.8 | 20 | 23 | 27 | 31 | 35 | 39

0.3 C S 18 | 21 | 23 | 26 | 30 | 34 | 3.8 | 42

Inter- D S 28 | 33 [ 38 |43 |48 [ 54 [59] 64
secting

Slopes E S 32 | 36 | 40 |45 |51 |57 |63 ]| 70

(pgsi:tli:’/e) A s 16 | 19 | 21 | 24 | 28 |32 |35 |38

(cont.) B S 17 | 20 | 22 | 25 | 29 | 33 | 36 | 39

0.6 c S 22 | 24 | 26 |28 | 32 | 36 | 39 | 42

D S 28 | 33 | 38 |43 | 48 | 54 |59 | 64

E S 32 | 36 | 40 |45 |51 |57 |63 ]| 70

A S 16 | 19 | 21 | 24 | 28 | 32 | 36 | 40

B s 17 | 20 | 22 | 25 | 29 | 33 | 37 | 41

>1 C S 22 | 24 | 26 | 28 | 32 | 36 | 40 | 44

D S 28 | 33 | 38 |43 | 48 | 54 |59 | 64

E S 32 | 36 | 40 |45 | 51 |57 |63 ]| 70

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

** See Table A-2

*** 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
forelope or backslope and intersecting slopes are not addressed, nor is the condition where a vehicle might
vault over a dyke or a narrow intersecting roadway. Developing Sls for other conditions will require special
analysis and engineering judgment.
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_Intersecting Slopes — Positive (up) *** (continued)

. L. . Severity Index
Object Type and Characteristics Object -
— Surface Design Speed — km/h
. urface "
Slope Height Condition ) 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120
(H:v) (m) (*%)
A S 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.7
B S 0.4 0.6 0.8 1.0 1.2 14 1.6 19
0.15 C S 0.6 0.9 1.1 1.4 1.6 1.8 2.1 24
D S 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
A S 1.8 2.1 24 2.7 3.1 3.5 3.9 4.3
B S 1.9 2.2 2.5 2.8 3.2 3.6 4.0 4.4
0.3 C S 2.2 2.5 2.8 3.1 3.5 3.9 4.2 4.5
D S 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4
Inter-
secting E S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
Slopes
(positive) A S 1.8 2.1 2.5 2.9 3.3 3.7 4.1 45
3H:1V
B S 1.9 2.2 2.6 3.0 3.4 3.8 4.2 4.6
0.6 C S 2.2 2.5 2.9 3.3 3.7 4.0 4.4 4.8
D S 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
A S 1.9 2.2 2.6 3.0 3.4 3.8 4.2 4.6
B S 2.0 2.3 2.7 3.1 3.5 3.9 4.3 4.7
21 C S 2.1 2.5 2.9 3.4 3.8 4.1 4.5 4.9
D S 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E 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=S,C,and F

** See Table A-2.

*** 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
forelope or backslope and intersecting slopes are not addressed, nor is the condition where a vehicle might
vault over a dyke or a narrow intersecting roadway. Developing Sls for other conditions will require special
analysis and engineering judgment.
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_Intersecting Slopes — Positive (up) *** (continued)

. L. . Severity Index
Object Type and Characteristics Object -
f Surface Design Speed — km/h
. Surface %
Slope Height Condition ) 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120
A S 0.4 0.5 0.7 0.8 1.0 1.2 1.4 1.7
B S 0.6 0.7 0.9 1.0 1.2 14 1.6 19
0.15 C S 0.8 1.0 1.2 1.4 1.6 1.8 2.1 24
D S 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
A S 2.1 2.5 2.9 34 3.9 4.4 4.8 5.2
B S 2.2 2.6 3.0 3.5 4.0 4.5 4.9 53
0.3 C S 2.3 2.8 33 3.8 4.2 4.7 5.1 5.5
D S 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4
Inter-
secting E S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
Slopes
(positive) A S 2.5 2.8 3.2 3.6 4.1 4.6 5.0 5.4
2H:1V
B S 2.6 2.9 33 3.7 4.2 4.7 5.1 5.5
0.6 C S 2.8 3.1 3.5 3.9 4.4 4.9 5.3 5.7
D S 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
A S 2.6 2.9 33 3.7 4.2 4.7 5.1 5.5
B S 2.7 3.0 34 3.8 4.3 4.8 5.2 5.6
>1 C S 2.9 3.2 3.6 4.0 4.5 4.9 53 5.7
D S 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E 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=S,C,and F

** See Table A-2

*** 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
forelope or backslope and intersecting slopes are not addressed, nor is the condition where a vehicle might
vault over a dyke or a narrow intersecting roadway. Developing Sls for other conditions will require special
analysis and engineering judgment.
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_Intersecting Slopes — Positive (up) *** (continued)

. L. . Severity Index
Object Type and Characteristics Object -
f Surface Design Speed — km/h
. Surface "
Slope Height Condition ) 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120
(H:V) (m) (*%)
A S 0.4 0.5 0.7 0.8 1.0 1.2 1.5 1.8
B S 0.6 0.7 0.9 1.0 1.2 1.5 1.7 2.0
0.15 C S 0.8 1.0 1.2 1.4 1.6 1.9 2.1 24
D S 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
A S 2.4 2.9 34 3.9 4.3 4.8 53 5.8
B S 2.5 3.0 35 4.0 4.4 4.9 54 5.9
0.3 C S 2.7 3.2 3.7 4.2 4.6 5.1 5.5 5.9
D S 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4
Inter-
secting E S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
Slopes
(positive) A S 2.6 3.1 3.6 4.1 4.6 5.2 5.6 6.0
1%H:1V
B S 2.7 3.2 3.7 4.2 4.7 53 5.7 6.1
0.6 C S 2.8 3.1 3.5 3.9 4.4 4.9 53 5.7
D S 29 3.4 3.9 4.4 4.9 5.4 5.9 6.4
E S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
A S 2.7 3.2 3.7 4.2 4.7 53 5.7 6.1
B S 2.8 3.3 3.8 4.3 4.8 5.4 5.8 6.2
21 C S 3.0 3.5 4.0 4.5 5.0 5.5 5.9 6.3
D S 3.0 3.5 4.0 4.5 5.0 5.5 5.9 6.3
E 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=S,C,and F

** See Table A-2.

*** 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
forelope or backslope and intersecting slopes are not addressed, nor is the condition where a vehicle might
vault over a dyke or a narrow intersecting roadway. Developing Sls for other conditions will require special
analysis and engineering judgment.
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_Intersecting Slopes — Positive (up) *** (continued)

. L. . Severity Index
Object Type and Characteristics Object -
— Surface Design Speed — km/h
. urface "
Slope Height Condition ) 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120
(H:V) (m) (*%)
A S 0.4 0.5 0.7 0.8 1.0 1.3 1.5 1.8
B S 0.6 0.7 0.9 1.0 1.2 1.5 1.7 2.0
0.15 C S 0.8 1.0 1.2 1.4 1.6 1.9 2.1 2.4
D S 2.8 3.3 3.8 4.3 4.8 5.4 5.9 6.4
E S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
A S 2.9 3.3 3.7 4.2 4.7 53 5.8 6.3
B S 3.0 3.4 3.8 4.3 4.8 5.4 5.8 6.2
0.3 C S 3.2 3.6 4.0 4.5 5.0 5.5 5.9 6.3
D S 3.2 3.6 4.0 4.5 5.0 5.5 5.9 6.3
Inter-
secting E S 3.2 3.6 4.0 4.5 5.1 5.7 6.3 7.0
Slopes
(positive) A S 3.0 3.5 4.0 45 5.0 5.6 6.2 6.7
1H:1V
B S 3.1 3.6 4.1 4.6 5.1 5.6 6.2 6.7
0.6 C S 3.3 3.8 43 4.8 5.2 5.7 6.3 6.8
D S 3.3 3.8 43 4.8 5.2 5.7 6.3 6.8
E S 3.3 3.8 43 4.8 5.2 5.7 6.3 7.0
A S 3.1 3.6 4.1 4.6 5.1 5.7 6.3 6.8
B S 3.2 3.7 4.2 4.7 5.2 5.7 6.3 6.8
>1 C S 3.4 3.9 4.4 4.9 5.3 5.8 6.4 6.9
D S 3.4 3.9 4.4 4.9 5.3 5.8 6.4 6.9
E S 3.4 3.9 4.4 4.9 5.3 5.8 6.4 7.0

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

** See Table A-2

*** 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
forelope or backslope and intersecting slopes are not addressed, nor is the condition where a vehicle might
vault over a dyke or a narrow intersecting roadway. Developing Sls for other conditions will require special
analysis and engineering judgment.
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Fixed Objects

Severity Index
Object .
Object Type and Characteristics Surface _ Design Speed — k_m/ h
*
(%) 50 | 60 |70 80 | 90 | 100|110 | 120
Trees or stumps Diameter =50 mm A 02 03[03 04 | 05 05 07 08
(diameter ! | !
measured at 15 cm Diameter = 100 mm A 1.0 1 1.1 |11 1.2 1.3 15| 1.7 | 20
above ground) o ~150 { ' f
lameter = 150 mm A 25 | 26 (26 27 | 29 30 32 | 33
Diameter = 200 mm A 32 |35 (37 40 | 43 46 50| 54
Diameter = 250 mm A 32 /36|40 45 | 50 56 62|67
Diameter = 300 mm A 33 37|41 46 | 51 5764 |71
Diameter > 300 mm A 34 |38 (42 47 | 52 58 65| 7.2
Utility Poles Diameter = 200 mm A 31 34|36 39 | 42 45|49 |53
Diameter = 250 mm A 31 35|39 44 | 49 55 61| 66
Diameter = 300 mm A 33137 (41 46 | 51 56|63 70
Diameter > 300 mm A 34 | 38|42 47 | 52 58|65 |72
Round Diameter s 30 | 34|38 43 | 48 5460 | 65
=0.5m 1 |
C 34 | 38|42 47 | 52 586572
: TR Tar gt F 26 | 30|34 39 | 44 49 53|57
1 j . - . .
' Y gprneteT s 28 | 33|38 43 | 48 53 59 | 64
(R & PR =1.0m . | .
DY / C 33 37|41 46 | 51 576471
e F 25 29|33 38 | 43 475053
Diameter s 27 132137 42 | 47 53 59| 64
>2.0m | | |
C 32 /36|40 45 | 50 56 63| 7.0
F 26 | 29|33 37 | 42 47 52|57

S = Approach Side, C = Corner, F= Traffic Face, A=S,C,and F
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Roadside Design Manual A-53- MTO Severity Index Tables

_Fixed Objects (continued)

Object Severity Index
Object Type and Characteristics Surface Design Speed — km/h
*
() 50 60 70 80 90 100 | 110 120
Rectangular: Height S 0.2 03 | 05 0.6 0.7 0.8 0.9 0.9
Width of approach =0.15m
side equal t0 0.5 m C 0.2 03 | 05 0.6 0.7 0.8 0.9 0.9
Face parallel to F 0.4 0.5 0.7 0.8 1.0 1.2 1.4 15
roadway, sides are :
perpendicular. ﬁ%lggh; s 28 | 33 | 38 43 | 48 54 | 59 | 64
' C 2.8 33 | 38 43 4.8 5.4 5.9 6.4
F F 1.9 20 | 22 2.3 2.5 2.7 2.9 3.2
i Height S 32 | 36 |40 | 45 | 51 | 57 | 63 | 68
- C 3.2 36 | 4.0 45 5.1 57 | 6.3 6.8
F 1.9 20 | 22 2.3 2.5 2.7 2.9 3.2
Height S 3.4 3.8 | 4.2 4.7 5.2 5.8 6.5 7.2
=0.6m
C 3.4 3.8 | 4.2 4.7 5.2 5.8 6.5 7.2
F 1.9 20 | 22 2.3 2.5 2.7 2.9 3.2
Height S 3.4 39 | 44 4.9 5.4 6.0 6.7 7.4
>1.0m
C 3.4 39 | 44 4.9 5.4 6.0 6.7 7.4
F 1.9 20 | 22 2.3 2.5 2.7 2.9 3.2
Rectangular: S 0.5 06 | 0.8 0.9 1.1 1.3 1.5 1.8
Width of approach | Height C 05 06 | 08 09 | 11 13 | 15 18
side is 1.25 m. Face is =0.15m
parallel to roadway, F 0.4 0.5 0.7 0.8 1.0 1.2 1.4 1.5
sides are
perpendigit . S 2.6 32 | 3.7 4.3 4.8 53 5.8 6.3
Height C 2.8 33 | 38 43 | 48 54 | 5.9 6.4
=0.3m
) 1 F 1.9 20 | 22 2.3 2.5 2.7 2.9 3.2
: \ 3.0 3.5 | 40 4.5 5.0 5.6 6.2 6.7
5 T Height
= \ C 3.2 3.6 | 40 4.5 5.1 5.7 6.3 6.8
1 =0.5m
J_ F 1.9 20 | 22 2.3 2.5 2.7 2.9 3.2
e bt S 3.1 3.6 | 4.1 4.6 5.1 5.7 6.4 7.1
Height C 3.4 38 | 4.2 47 | 52 58 | 65 | 7.2
=0.6m
F 1.9 20 | 22 2.3 25 2.7 2.9 3.2
S 3.3 3.8 | 43 4.8 5.3 59 6.6 7.3
Height C 3.4 39 | 44 4.9 5.4 6.0 6.7 7.4
>1.0m F 1.9 20 | 22 2.3 2.5 2.7 2.9 3.2

S = Approach Side, C = Corner, F= Traffic Face, A=S,C, and F
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Roadside Design Manual A-54- MTO Severity Index Tables

_Fixed Objects (continued)

Object Severity Index
Object Type and Characteristics Surface Design Speed — km/h
*
(*) 50 60 70 80 90 100 110 120
Rectangular: S 0.5 0.7 | 09 1.1 1.3 1.6 1.9 2.2
Width of approach Height c 05 | 07 | 09 11 | 13 | 16 | 19 | 22
sideis2 mor greater. |=0.15m
Face is parallel to F 0.4 0.5 0.7 0.8 1.0 1.2 1.4 15
B e paes are s 25 | 31 |36 | 42 | 47 | 53| 58 | 63
Height c 28 | 33 [38 | 43 | 48 | 54 | 59 | 64
=0.3m
_; F 1.9 2.0 2.2 2.3 2.5 2.7 2.9 3.3
p 2.9 3.4 3.9 4.4 4.9 5.5 6.1 6.6
E Height
C 3.2 3.6 4.0 4.5 5.1 5.7 6.3 6.8
=0.5m
F 1.9 2.0 2.2 2.3 2.5 2.7 2.9 3.2
S 2.8 3.4 4.1 4.7 5.1 5.6 6.3 7.0
Height C 3.5 38 | 42 46 | 5.2 58 | 65 | 7.2
=0.6m
F 1.9 2.0 2.2 2.3 2.5 2.7 3.0 3.3
S 3.2 3.7 4.2 4.7 5.2 5.8 6.5 7.2
Height C 3.4 3.9 4.4 4.9 54 6.0 6.7 7.4
> Laf F 1.9 2.0 2.2 2.3 2.5 2.7 2.9 3.3

S = Approach Side, C = Corner, F= Traffic Face, A=S,C, and F
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Roadside Design Manual A-55- MTO Severity Index Tables

_Culverts
. Severity Index
Object Type and Characteristics Object
Surface Design Speed — km/h
Description Height () 50 60 70 80 90 100 110 120
Culvert Ends: S 0.4 05 | 07 08 | 09 1.1 1.3 1.4
Culvert Axis Transverse

to traffic 03m C 14 | 17 | 20 23 | 27 | 31 | 34 | 37
Culvert End Type A F 23 2.6 2.9 3.2 3.4 3.7 4.0 4.3
S 0.6 0.7 0.9 1.0 1.2 1.4 1.6 1.7
0.5m C 1.7 2.1 2.5 3.0 3.4 3.8 43 4.8
F 2.1 2.4 2.8 3.2 34 3.6 4.0 4.4
S 15 1.8 2.2 2.6 29 3.2 3.6 4.0
0.6m C 1.9 2.5 3.2 3.8 4.3 4.8 53 5.8
F 2.2 2.5 2.8 3.1 33 3.6 4.0 4.4
S 21 2.5 2.9 3.4 3.8 4.2 47 5.2
1.0m C 2.0 2.6 3.1 3.7 4.3 4.9 5.5 6.0
F 2.2 2.5 2.8 3.1 3.5 3.8 4.1 4.4
S 2.6 3.0 3.4 3.9 4.3 4.8 5.4 5.9
12m C 1.6 2.2 2.9 3.5 4.2 4.8 5.4 6.1
F 21 2.5 2.9 3.4 3.8 4.1 43 4.6
S 2.9 33 3.7 4.2 4.7 5.2 5.8 6.5
1.8m C 1.1 1.8 25 3.2 3.9 4.5 51 5.8
F 1.6 2.1 2.6 3.1 3.4 3.8 4.2 4.6
S 3.0 3.5 4.0 4.5 5.0 5.6 6.2 6.7
24 m C 0.2 1.0 1.9 2.7 3.4 4.1 47 5.4
F 1.5 1.9 2.3 2.8 33 3.7 4.1 4.5

S = Approach Side, C = Corner, F= Traffic Face, A=S,C, and F
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Roadside Design Manual A-56- MTO Severity Index Tables

_Culverts (continued)

Severity Index

Object Type and Characteristics Object

Surface Design Speed — km/h
*
Description Height () 50 60 70 80 90 100 110 120
Culvert Ends:
Culvert Axis T
WIvert AXIS Transverse 1 o3m | sc&F | 02 | 03 |os | o6 | 08 | 10 | 13 | 16
to traffic
Safety Slope End
Treatment per OPSD
801.040, or Concrete
Box with Safety Bars. 0.5m S,C,&F 0.4 0.5 0.7 0.8 1.2 1.6 2.0 2.4
Slope of Treatment
matches adjacent 4H:1V
or 6H:1V Foreslope
0.6m S,C,&F 0.3 0.6 0.9 1.2 1.7 2.1 2.3 2.6
1.0m S,C,&F 0.5 1.0 1.5 2.0 2.3 2.6 3.0 3.4
12m S,C,&F 1.5 1.8 2.1 2.4 2.8 3.2 3.5 3.6
1.8m S,C,&F 1.9 2.3 2.5 2.8 3.0 3.3 3.5 3.6

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

U | ] i

s F
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Roadside Design Manual A-57- MTO Severity Index Tables

_Culverts (continued)

. Severity Index
Object Type and Characteristics Object
Surface Design Speed — km/h
*

Description Height (*) 50 60 70 80 90 100 110 120
Culvert Ends: S 2.4 2.7 | 3.0 33 | 36 39 | 43 | a7
Culvert Axis Transverse 03m
to traffic )

Culvert Headwall Parallel F 2.1 2.4 2.7 3.0 3.3 3.6 3.8 4.1
to Traffic and Tied into
Foreslope S 30 | 33 |35 38 | 41 | 44 | 46 | 49
0.5m
F 2.6 2.9 3.1 3.4 3.6 3.9 4.1 4.4
CS 3.2 3.5 3.8 4.1 4.4 4.7 5.0 5.3
0.6m
F 2.8 3.1 3.3 3.6 3.8 4.1 4.3 4.6
CS 3.9 4.2 4.5 4.8 5.0 5.3 5.5 5.8
1.0m
F 3.0 3.3 3.6 3.9 4.1 4.4 4.6 4.9
CS 4.3 4.5 4.7 4.9 5.2 5.5 5.8 6.1
1.2m
CS 3.5 3.7 3.9 4.1 4.3 4.6 4.8 5.1
F 4.8 5.0 5.2 54 5.7 6.0 6.3 6.6
1.8 m
CS 4.0 4.2 4.4 4.6 4.8 5.1 5.3 5.6
F 5.2 5.4 5.6 5.8 6.0 6.3 6.6 6.9
2.4 m
C,S 4.6 4.7 4.9 5.0 5.2 5.5 5.7 6.0

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

ol L

i
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Roadside Design Manual A-58- MTO Severity Index Tables

_Culverts (continued)

. Severity Index
Object Type and Characteristics Object
Surface Design Speed — km/h
*
Description Height (*) 50 60 70 80 90 100 110 120
Culvert Ends:
Culvert Axis Transverse
) 0.3m S,C,&F 1.2 14 1.6 1.8 2.0 2.3 2.6 2.9
to traffic
Culvert End with
Headwalls perpendicular
to Traffic
0.5m S,C,&F 1.5 1.7 1.9 2.1 2.4 2.8 3.5 4.2
0.6m S,C,&F 1.6 1.9 2.1 2.4 2.8 3.1 3.3 3.6
1.0m S,C,&F 1.7 2.1 2.5 3.0 3.2 3.5 3.8 4.1
12m S,C,&F 2.4 2.7 3.0 3.3 3.6 3.9 4.2 4.5
1.8 m S,C,&F 3.0 3.3 3.6 3.9 4.3 4.6 4.9 5.2
2.4m S,C,&F 3.3 3.6 4.0 4.4 4.8 5.1 5.5 5.9

S = Approach Side, C = Corner, F= Traffic Face, A=S,C, and F
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Roadside Design Manual A-59- MTO Severity Index Tables

_Culverts (continued)

. Severity Index
Object Type and Characteristics Object
Surface Design Speed — km/h
Description Height ) 50 60 70 80 90 100 110 120
Culvert Ends: S 18 2.1 | 23 2.6 2.9 3.1 33 3.4
Culvert Axis Transverse

to traffic 0.3m c 22 | 25 | 28 31 | 34 | 37 | 39 | 42
Culvert End with F 1.8 2.0 2.2 2.4 2.7 3.0 3.2 3.3
Wingwalls s 25 | 27 |29 | 31 | 32 | 34 | 37 | 40
0.5m C 3.0 3.2 34 3.6 3.8 4.1 43 4.6
F 23 2.5 2.7 2.9 3.1 33 35 3.8
S 2.6 2.8 3.0 3.2 3.4 3.7 4.0 4.3
0.6m C 3.0 33 35 3.8 4.0 43 4.6 4.9
F 23 2.6 2.8 3.1 33 35 3.8 4.1
S 2.7 3.0 3.4 3.8 4.0 4.2 4.4 4.5
1.0m C 33 3.6 4.0 4.4 4.6 4.8 5.0 5.3
F 2.7 3.0 33 3.6 3.8 4.0 4.2 4.3
S 33 3.5 3.7 3.9 4.1 43 4.6 4.9
1.2m C 3.9 4.1 43 4.5 4.7 5.0 53 5.6
F 3.1 3.3 3.5 3.7 3.9 4.1 4.4 4.7
S 3.9 4.0 4.2 4.3 4.5 4.8 5.1 54
1.8 m C 4.4 4.6 4.8 5.0 5.2 55 5.8 6.1
F 3.7 3.8 4.0 4.1 4.3 4.6 49 5.2
S 43 4.4 4.6 4.7 49 51 5.2 5.2
24 m C 5.0 5.1 53 5.4 5.6 5.8 6.0 6.1
F 4.1 4.2 44 4.5 4.7 49 5.0 5.0

S = Approach Side, C = Corner, F= Traffic Face, A=S,C, and F
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Roadside Design Manual A-60- MTO Severity Index Tables

_Barrier Terminals, Attenuators, Breakaway Signs, and Frangible Base Luminaires

Object Severity Index

Object Type and Characteristics Su?:?ce Design Speed — km/h

50 60 70 80 90 100 110 120
3-Cable guide rail system on
cedar posts. F 2.0 2.3 2.5 2.8 3.1 34 3.6 3.8
High Tension 3-Cable or 4-Cable F 2.0 2.3 2.5 2.8 3.0 33 3.5 3.6
guide rail systems with steel posts
Semi-rigid steel beam guide rail
systems on steel posts: F 2.0 2.3 2.5 2.9 3.1 34 3.6 3.7
*
Concrete Barrier systems
(Permanent/Embedded) F 2.1 2.4 2.6 3.0 3.2 3.5 3.7 3.8
%k
Temporary Concrete Barrier
Systems, unrestrained F 2.1 2.4 2.6 3.0 3.2 3.5 3.7 3.8
*
Temporary Concrete Barrier
Systems, restrained F 2.1 2.4 2.6 3.0 3.2 3.5 3.7 3.8
*

S = Approach Side, C = Corner, F= Traffic Face, A=S,C, and F
*  NCHRP Report 350 TL-3 or TL-4 systems, and MASH TL-3 Systems
** NCHRP Report 350 and MASH TL-3, TL-4 and TL-5 Systems
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Roadside Design Manual A-61- MTO Severity Index Tables

_Barrier Terminals, Attenuators, Breakaway Signs, and Frangible Base Luminaires (continued);
Object Severity Index

Surface Design Speed — km/h
(*)

Object Type and Characteristics

50 60 70 | 80 90 100 | 110 | 120

High tension Cable Guide Rail Terminal

F 2.0 23 25 |28 3.0 33 35 3.6
C&S 1.8 2.0 22 |24 2.5 2.7 2.9 3.2
Steel Beam or Box Beam Energy F 2m 2m 2m | 2m 2m 2m 2m 2m

Attenuating Terminals (e.g., SBEAT,
SBT, BB-BEAT, QuadTrend)

%k %k %

(**)

C&S 2.1 2.3 25 | 2.7 2.9 3.2 3.5 3.8
Energy Attenuator Terminals for F 21 23 25 |27 29 32 35 38
Concrete Barrier - Temporary and ) ) y ) ) ) ) )
Permanent installations cas | 21| 23 |25 |27 |29 |32 |35 |38
Breakaway Sign Support Systems A 18 | 20 | 22 |24 |25 | 27 | 29 | 32
Frangible Base Luminaire Poles A 1.9 29 24 |26 )8 3.0 33 3.4

%k ¥

* S = Approach Side, C = Corner, F= Traffic Face, A=S,C, and F
**  Dimension above “@” sign is length of device at impact end of system to be analyzed using the
noted severity index.
*** NCHRP Report 350 or MASH TL-3 Systems
**** NCHRP Report 350 TL-2 systems for low speed installations with posted speeds < 70km/h,
and TL-3 systems for high-speed installations with posted speeds > 70km/h.
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Roadside Design Manual A-62- MTO Severity Index Tables
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Roadside Design Manual A-63- MTO Severity Index Tables
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