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Roadside barrier assessment and analysis, 
Jeff Somerville, P.Eng., April 9, 2024



shoulder is 0-0.3m

1:1 slope, up to 26m high

road width varies,5-5.4m



EXAMPLE

Slope >25% add 3 m to H

H

and INSIDE ALL CURVES
Use 1° for TANGENTS

Use as min. value for OUTSIDE CURVES

OUTSIDE CURVES

BARRIER USUALLY NOT WARRANTED

SOLUTION:

DATA:

FIGURE 2

FIGURE 1

d

H
H.W.M.

Design Speed 50 km/h

Radius e+f e f
330 .060 .035 .025
300 .066 .037 .029
250 .079 .040 .038
220 .089 .043 .047
190 .104 .046 .058
170 .116 .048 .068
150 .131 .051 .081
130 .151 .053 .098
110 .179 .056 .122
*90 .219 .060 .159
80 .246 .060 .186
75 .262 .060 .202
70 .281 .060 .221

Design Speed 60 km/h

Radius e+f e f
475 .060 .035 .025
360 .079 .041 .038
300 .094 .044 .050
250 .113 .048 .065
220 .129 .051 .078
190 .149 .054 .095
170 .167 .056 .111
150 .189 .058 .131
140 .202 .059 .143
*130 .218 .060 .158
120 .236 .060 .176
110 .258 .060 .198
100 .283 .060 .223

Design Speed 70 km/h

Radius e+f e f
630 .061 .035 .026
450 .086 .042 .043
360 .107 .047 .060
270 .143 .053 .090
230 .168 .056 .112
*190 .203 .059 .144
170 .227 .060 .167
160 .241 .060 .181
150 .257 .060 .197

Design Speed 80 km/h

Radius e+f e f
800 .063 .036 .027
600 .084 .042 .042
450 .112 .049 .063
360 .140 .053 .087
300 .168 .057 .111
*250 .202 .060 .142
230 .219 .060 .159
190 .265 .060 .205
170 .296 .060 .236

Design Speed 90 km/h

Radius e+f e f
1050 .061 .036 .025
800 .080 .042 .038
600 .106 .048 .058
450 .142 .054 .088
380 .168 .058 .110
*340 .188 .060 .128
300 .213 .060 .153
250 .255 .060 .195
230 .277 .060 .217

Design Speed 100 km/h

Radius e+f e f
1250 .063 .037 .026
1000 .079 .042 .037
800 .098 .047 .051
600 .131 .053 .078
450 .175 .059 .116
*440 .179 .060 .119
380 .207 .060 .147
340 .232 .060 .172
300 .262 .060 .202

Design Speed 110 km/h

Radius e+f e f
1500 .064 .038 .025
1000 .095 .048 .047
800 .119 .053 .066
*600 .159 .060 .099
550 .173 .060 .113
500 .191 .060 .131
450 .212 .060 .152
380 .251 .060 .191
360 .265 .060 .205

* These curve radii are minimum values for new highway design.

For 6% max. superelevation

NOTE:
Do not extrapolate beyond the minimum or
maximum values shown on the nomograph.
For f > 0.176 (ball-bank 10°) to max. f of 0.220,
use the Barrier Warrant Calculator spreadsheet.

1. When in a cut or on a fill with less than 3m
effective height.

2. When fill slope is 4:1 or flatter.
3. When Barrier Need Index is less than 90.

The Principal Highway Safety Engineer
should be consulted when barrier is being
considered for the above situations. From Outside Curve table for 90 km/h, f = 0.128 for 340 m radius.

From Figure 1, effective height of fill is 2.4 + (8 x 1.2) = 12 m
Enter Nomograph at f = 0.128.  Follow dashed line through to
read Index of 110.  Barrier warranted.

Design Speed 90 km/h, Radius 340 m (Outside Curve),
Fill height 2.4 m above H.W.M.,  Depth of still water 1.2 m,
Fill slope 1.5 : 1,  Shoulder width 3.0 m,  S.A.D.T. 7000 vpd,
Freezing moderate.

C/L

C/LLE

W

NOTE
1. Where trees or heavy brush grow on downslope, effective height of fill is H1
2. Where W > 6 m, no guardrail required regardless of other factors.
3. Where  W1 ≥ 3 m, effective height of fill is H2

W1 < 3 m, effective height of fill is H3
4. Where downslope from toe exceeds 25% (4:1), effective height of fill is H + 3 m

H1

H2

H3W1

Where d1 < 0.3 m, effective height of fill is H1

d1 > 0.3 m, effective height of fill is H1 + 8d1
for still water
d1 > 0.3 m, effective height of fill is H1 + 10d1
for running water

Effective height of
fill is H + 5d

H1

d1

B
C

 M
oTI

S
U

P
P

LE
M

E
N

T TO
 TA

C
 G

E
O

M
E

TR
IC

 D
E

S
IG

N
 G

U
ID

E

M
oTI Section

TAC
 Section

C
hapter 7.6

610

A
pril, 2019

Page 610-3

Figure 610.A
  R

oadside B
arrier Index N

om
ograph

N
.T.S

.

1 g 3
Where downslope from toe exceeds 25% (4:1), effective height of fill is H + 3 m

Genoa is ~2:1

dd11 > 0.3 m, effective height of fill is HH11 + 8dd11
for still water depth unknown

50 km/h

110 .179 .056 .122
*90 .219 .060 .159

initial curve (south) is R=100
but much is on a tangent

-2m elevation at beach

high point: 24m

~0.3m shoulder

assumed <1000 vpd

max grade ~12%
1:1 slope

fog prevalent assumed

design speed 40 kph

starting at 100m radius

tangent

p
When Barrier Need Index is less than 90.
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#
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NOTICE
BC 1CALL MUST  BE COMPLETED FOR THE AREA SHOWN ON THIS
DRAWING PRIOR TO ANY EXCAVATION. THIS PROCESS MUST BE
REPEATED AT LEAST 72 HOURS PRIOR TO CONSTRUCTION.

NOTICE
AN UNDERGROUND UTILITY SEARCH INCLUDING BC 1CALL HAS BEEN
COMPLETED FOR DESIGN PURPOSES FOR THE AREA SHOWN ON
THIS DRAWING. IF ANY EXCAVATION IS TO BE DONE WITHIN OR
OUTSIDE THE DRAWING LIMITS, THIS PROCESS MUST BE REPEATED
AT LEAST 72 HOURS PRIOR TO CONSTRUCTION.

TICKET # ????

NOT FOR CONSTRUCTION
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10 30m

EXTENT OF ROAD STA 0+040 TO 0+100

REMOVE EXISTING W100 AC WHERE
ENCOUNTERED. AC PIPE TO BE HANDLED
AND DISPOSED OF IN ACCORDANCE WITH
ALL APPLICABLE RULES AND REGULATIONS.

1.0m
 TYP.

PROPOSED ROAD REBUILD SECTION.
SEE GEOTECNICAL FOR DETAILS.

SEE SCHEMATIC
DETAIL

1

2

SEE SCHEMATIC
DETAIL

2

2

GENOA BAY ROAD

W150 PVC

L= 8.918
R=99.000

L= 15.770
R=101.000

EC
: 0

+0
56

.9
7

BC
: 0

+0
72

.1
3

EC
: 0

+0
87

.7
5

REMOVE ALL TREES, CLEAR AND GRUB
ADJACENT ROAD REBUILD AREA TO A VERTICAL
DISTANCE OF 7m FROM EDGE OF ROAD

CONNECT W150 PVC TO EX W100
AC NORTH OF 50mm JUMPER LINE
CONNECTION. LOCATION
APPROXIMATE.

RUMBLE STRIP PER BC
MOTI SPECIFICATIONS

PAINT MARKINGS: REBUILT ROAD SECTION TO
INCLUDE CENTRELINE AND FOG LINE PAINT
MARKINGS PER MNC AND BC MOTI SPECIFICATIONS.

CONTACT BC HYDRO RE: EXCAVATING
AROUND/BRACING POLE AND ANCHOR
PRIOR TO CONSTRUCTION

REPLACE EXISTING ASPHALT DITCH WITH D600
CORRUGATED HDPE HALF PIPE c/w ANCHORS AT
EDGE OF PAVEMENT, 'SOLENO SLUICE PIPE' OR
APPROVED EQUAL.

NO-POST BARRRIER c/w BULL NOSE
ENDS AND REFLECTORS PER MNC
AND BC MOTI SPECIFICATIONS

Preliminary design drawings to illustrate
road geometry and constraints.
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Preliminary sections showing the
recommended ultimate build-out
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Typical concrete barrier placement detail
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Typical W-beam detail
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NOTES
1.  Wire Rope Vehicle Restraint System (WRVRS) is recommended for installations on slopes of
6:1 or flatter.   The area should be relatively smooth, without edge drop-offs, abrupt slope
changes, holes,  debris, etc. that could prevent a vehicle from impacting the WRVRS with all
wheels on the ground  and suspension normal.  Some filling and/or grading and compaction may
be necessary. The ropes must be placed at design height above ground line. Tolerance is ±
25mm.

2.  WRVRS may be installed on either side of the roadway.  The radius edge of posts shall be on
the approach side of traffic.  Weakening cut (relief notch) at ground line on  posts 1, 2, 3 & 4 to be
placed toward the end anchor.

3.  End terminal may be located within the horizontal clear zone. Used for  TL-4 Systems only.  No
maximum limit to length between end terminals.

4.  The 2 intermediate posts adjacent to WRGT End Terminal do not have top rope slot. All the
ropes weave on either side of the posts until the first line post with a slot (post4).

5.  Length of need 'LON' begins from post 4.

6. Deflection post &  posts 2 to 4 to be mounted in concrete foundations with or without sockets
see DWG WR3002 for details

'LON' Begins here

30/01/12

Post Cap & Peg Detail

100 x 55 Post

Intermediate
Post 2

WR1154

Intermediate
Post 3

WR1155

TL4 LON Post 4
(Notched)
WR1156

Intermediate
Post

WR1154

Intermediate
Post

WR1155

Direction of
Traffic

WR1178

WR1176
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TL4 LON Line Post
WR1156

TL4 LON Line Post
WR1059

TL4 Lon Line Post
WR1059

TL4 LON Line Post
WR1059
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Springvale Business & Industrial Park,
Bilston, Wolverhampton. WV14  0QL.

Tel: (01902) 499400    
Fax: (01902) 499419    

MH

Wire Rope Vehicle Restraint System (WRVRS) is recommended for installations on slopes of
6:1 or flatter.   The area should be relatively smooth, without edge drop-offs, abrupt slope
changes, hol

cable barrier not feasible due to
steep slope

Typical cable barrier detail


