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PROJECT No. C-3736
[IDRAWING No. AC-C3736-03
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PROJECT No. C-3736
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PROJECT No. C-3736
[DRAWING No. AC-C3736-13
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PROJECT No. C-3736
DRAWING No. AC-C3736-14
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GRAVEL SHOULDER
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DRAWING No. AC-C3736-16
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PROJECT No. C-3736

[DRAWING No.AC-C3736-I7
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PROJECT NO. C-3736
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GRAVEL QUANTITIES

PROJECT KILOMETERS

axre pwe

0 I 3
SELECT GRANULAR SUB-BASE '
L1100  STA. 1169+72677 TO STA. 1195+54 434 27 808 22 910 4 690 55 408 TONNES
L 20 STA 13+63467 TO STA. 37+79.268 19 976 26 220 3 265 49 461  TONNES
L 30 STA. 30400000 TO STA. 32+61.239 | 842 — — 1842 TONNES
L 40 STA. 38+60000 TO STA 43+99.47I 3 809 - — 3809 TONNES
L 50 STA. 50400000 TO STA. 51+50.680 | 385 ' — — | 355 TONNES
TOTAL 111875 TONNES
75mm OPEN GRADED GRANULAR BASE COURSE
L 1100 STA. 1169+7267T7T TO STA. 1195+54434 4 656 2 420 | 480 —[ B 556 TONNES
L 20 STA. 13+63.467 TO STA. 37+79.265 5 000 8 954 807 14 761 TONNES
L 30 STA. 30+00000 TO STA. 32+61.239 458 p— — 458 TONNES
L 40 STA. 38+60.000 TO STA. 43+99.47! 819 — — 819 TONNES
L 50 STA. 50400000 TO STA. 5I+50.680 197 — — 197 TONNES
TOTAL 24 791 TONNES
25mm OPEN GRADED GRANULAR BASE COURSE
L 20 STA 13+63467 TO STA. 37+79.265 4800 8 757 810 14 367 TONNES
0 STA 0+13.200 TO STA 02+00 460 — — 460 TONNES
TOTAL |14 82T TONNES
ASPHALT BINDER COURSE
L 20 STA 13+63467 TO STA 3779265 3 882 3696 . 18 | 7596 TONNES
TOTAL i 7596 TONNES
ASPHALTIC CONCRETE
L 20 STA. 13+63467 TO STA 37+79.265 2272 2 207 197 4766 TONNES
Lo STA. 0+13200 TO STA. 0200 146 — —_ 146 TONNES
TOTAL 4912 TONNES
HIGH FINES SURFACING AGGREGATE
DL 3494 | 1238 | — | — | 1238 TONNES
ToTAL | 1238 TONNES
STRUCTURAL BACKFILL
L 1100 STA 1169472677 TO STA. 1195+54.434 | 2 005 | 4757 6 659 13421 TONNES
TOTAL 13 421 TONNES
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- Page 1 - 88-0Q7
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Section C.1: INTERSECTIONS

.1-1.0 Intersection Deslgn: Wheelpath Controls

.1-1.1 Intersection Layout: Z2 Lane and 4 Lane

.1-2.1 Typical lLeft Turn Development

.1-2.2 T-Intereection: 2 Lane

.1-2.3 Typlcal Highway Intersection: 2 Lane

.1-2.4 Typical Highway Intersection: 2 Lane Logging Truck

1-2.5 Typical Highway Intersection: 4 Lane
1-2.6 Typical Highway Intersection: Parallel Accel. Lane

Section C.2: INTERCHANGES
.1 Deceleration Lane

2-1
,2-1.2 Acceleration Lene

Section D.1: CONSTRUCTION ITEMS

Schedizle of Approximate Quantities
Stripping and Waste

Granular Base

3.1 Warrants for Drainsge Curb

4.1 Curbed Islands

9.1 Contractor’se Work Camp Sites
1-39. 2 Crusher and Stockpile Sites
1-39.3 Dwge. Showing Toes of Cut and Fill
Pre-Tender Meetings

Design Folders

"H” Forms

L=

Seeding
Legal Surveys

Section D.2: SPFECIAL PROVISIONS
2 Specinl Provisions
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Section E.1: HYDRAULICS

.1 Design Chart: Circular Corrugated Steel Pipe
.la Ssmple Calculations

.2 Design Chart: Corrugated Metal Plpe-Arch

.28 Sample Calculations

.1 Gulvert Design: For Fish Habitat Streams

Section E.3: STRUCTURES

Foundation Excavation for Culverta

Culvert Installation: CSP

Culvert Installation: General

Helical Corrugated Steel Pipe

Pedestrian Underpass

Cattle Underpass

Structural Plate Steel Pipe: Bedding and Backfill

Concrete Pipe: Quantity Chart

.7a Corrugated Steel Pipe: Quantity Chart
.7b Excavation Volumes: For Manholes

.8 Clvert Slze, Listing and Return Period
.9 Culvert End Treatment

.10 Concrete Plpe: Trench Installation

.11 Rip Rap Design Chart

.12 Gulvert Designation

.13 Deslan Loading

.0 Gravity Retaining Wall: With Parapet

.1 Gravity Retaining Wall: Without Parapet

Section F.1: RAILWAYS

.2 Railway Encroachments
.1 Ralilway Clesrances
.2 At-Crede Railway Croesinge

Section F.2: UTILITIES

.0 Relocation of Utility Poles

.1 Pole Relocation Guidelines

.2 Aerlal Utility Clearances

.3 Pole Line Relocation Costs
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G.1-2.0 L-Levels: Semple Field Notes
G.1-3.0 P-Line Traverse: Sample Field Hotes
G.1-4.0 Circular Curve with 2 Spirals: Sample Field Notes
G.1-5.0 Topographical Ties by Stadia: Sample Field Notes
G.2-1.0 Environmental Agencies List
G.4 Field Surveys and Plans: Chapt. 10 Policy & Proc.
GT 2 Metric Conversion Table
GT 4 Planimezter Conversion Table
Section H: DRAWINGS
H.1-1 Plan and Survey Symbols
H.1-2 Plan and Survey Symbole (continuied)
H.1-3 Plan and Survey Symbols {contimied)
H.1-4 Drawing Scales
H.1-5 Line and Template Sizes
H.1-6 Metric Clrcular Curve Templates
H.1-6.1 Baslc BRules for SI Symbol Use
H,1-6.2 Basic Rules for SI Symbol Use (continued)
H.1-7 Contour Intervals
H.1-8 Title Block
H.2-1.0 BSample Plan
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H.2-1.8 Amended Drawings
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H.6-1.1 Gravel Quantities and Haul Charts

- Page 4 ~ 88-07

84-06
84-06
84-06
84-08
84-06
84-06
82-11
8707
78-01
85-02

77-08
§3-07
82-11
8§7-07
77-09
83-07
79-05
79-05
83-07
87-01
80-10
83-07
83-07
82-11
77-11
75-12
80-10
80-10
82-04
82-02
87-01

Page 52 0f 335 TRA-2020-03046






Calculation of Stopping Sight Distance, SSD

Design | Running Perception Coeff of| Braking Minimum Stoppind Crest
Speed | Speed | ond Reaction | Friction |Distance| Sight Distance | Curve
km/h km/h Time_|Distance Wet pvt.] (Level) Calc. {Rounded SSD
40 40 | 2.5 | 27.8|0.38|16.5|44.3] 45 45
50 S50 | 2.5 | 34.7]0.36|27.3|62.0| 65 65
60 60 | 2.5 | 41.710.34|41.7|83.4| 85 85
70 70 | 2.5 148.6[0.32|60.3 (108.9{ 110 | 110
80 80 | 2.5 | 55.60.3181.3136.9] 140 | 140
S0 90 | 2.5 | 62.5]0.30 |106.3{168.8| 170 | 190
100 { 98 | 2.5 | 68.1]0.30 |126.0{194.1| 200 | 220
110 1 103 | 2.5 | 71.5 ] 0.28 {144.01215.5] 220 | 245
SSD Adjustments for Grade

Uesign Decrease for Upgrade Increase for Downgrade

Speed — o _ - -

km/h J/6 0/ I/ S7% 6% 9%

40 - - S - - -

S0 S 5 10 - S 10

60 S S 10 S 10 15

70 S 10 15 S 10 20

80 10 15 20 10 15 30

90 10 20 25 10 20 40

100 10 20 - 15 30 -

110 15 25 - 15 35 —

NOTES:

For design speeds of 60-90 km/h and radii not more
than 110% of minimum for the design speed, increase
the SSD by 5% for friction loss (See RTAC X.B.2.2).

On crest curves, it has been observed that perception/
reaction time is greater by as much as one second at
higher speeds; values for Crest Curve SSD are added.

For rationale see X.A.1—1.0
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Stopping Sight Distance, SSD

Minimum stopping sight distance, SSD= Vt/3.6 + v2/254f

Variables:

- assumed initial speed, V, km/h

- perception/reaction time, t, seconds

-~ coefficient of longitudinal friction, £

In earlier editions of this Manual, it was assumed that top speeds were
somewhat lower on wet pavements than on the same pavements in dry weather;
hence the use of a reduced Running Speed. However, observations showed that
many drivers drive just as fast on wet pavements as they do on dry, except on
roads whose design speeds are in the highest end of the range. To allow for
this, the assumed Running Speed, for the purpose of calculating the minimum
stopping sight distance is now taken to be egual to the Design Speed up to 90
km/h, and progressively less for higher design speeds.

For approximately 90% of drivers tested in studies, a perception/reaction time
of 2.5s was found to be adegquate for braking; therefore, 2.5s is used for
calculating minimum stopping sight distance. In the case of Crest Curves
there is evidence that the perception/reaction time can increase by as much as
1l second at higher speeds. For this reason the S.S.D. applied to Crest Curve
Desiqn {A.1-1l.1) uses a value of 3.5 seconds for 80 = 110 km/h.

Braking distance on tangent roadway is based on all longitudinal friection
being available for braking. 1In the case of a horizontal curve, a compcnent
of the available friction is utilized to supply the lateral force producing
centripetal acceleration, leaving reduced friction available for braking. The
sharper the curve, the less friction available for braking. The friction loss
results in a larger braking distance and therefore a larger stopping sight
distance. See RTAC X.B.2.2 for an explanation of the mechanics of this effect.

Sight distance on a horizontal curve is an important parameter in the
calculation of lateral clearance. The formula for calculating the required
lateral clearance 'C' is:

C= Ri(?—cos SSD * 180]) Where: Ry = radius at centre of inner lane
2R4 e S8D = stopping sight distance

A compariscn of calculated C's using the design (tangent) stopping sight
distances and the larger stopping sight distances caused by friction loss,
indicates design clearances to be deficient by up to 11% at speeds of 60 to 90
km/h. Te adjust for this the following procedure is to be used:

For Design Speeds cf 60 through 90 km/h and radii within 110% of the minimum,
Stopping Sight Distance is to be increased by 5%. FPor Design Speeds outside
of this range the correction is not reguired.

For a full discussion and detailed explanation of the above controls, see:
~ RTAC "Manual of Geometric Design Standards for Canadian Roads™, 198&

Appendix A
- ARSHTC 1984 (the Green Book)} Chapters 2 & 3.

July 1988 X.A.1-1.0
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'L (in metres) should not be less than design speed in kilometres per hourn
H1 — height of driver's eye — 1.05m;
H2 — height of object — 0.150 m;
A - tl :braic difference in grades, percent
K =L/
Where L>SS0, K = 5% =__ 8
200(. M1 + /H2)Y J95.745
Where L<SSD, K = 25 _ 200L.M1 + JH2F = 2§ _
Table of K Values when
L >= SSD only
DESIGN [Minimum{Minimum
SPEED SSD Crest
km /h (m) K
40 45 S
50 63 11
60 86 18
70 110 30
80 140 S50
90 190 90
100 220 120
110 245 150
APPROVED MINISTRY OF TRANSPORTATION AND HIGHWAYS DESIGN
ot PROVINCE OF BRITISH COLUMEIA MANUAL
T Ty e CREST VERTICAL CURVE DESIGN CONTROLS Al—1.1
DATE 87-01 FOR MINIMUM STOPPING SIGHT DISTANCE L
REVISED 88-07
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‘L' Length of Vartical Curve

‘L (in metres) should not be less than dexign speed in kilometres per hour;
H3 — headlight height — C.6m:

1" = angle of light beam upward from plane of vehicle;
A = olgebrgic difference in grodes, percent
K = L/A

st = gt
Z00(H3+5[tan '] 120 + 3.49a5

s LSS0, X a2s _ 'mQ(}_-['l..a.Q[rnm']) = 25 _ 120 1 340.5
A A A A

Where L>350, K =

&
-
]
;)
]
N
A
A
o
=
i

Table of K Values when
L >= S50 only

DESIGN [Minimum|_imimum Sag K

SPEED SSD  [Headlight] Comfort
km/h (m) Control | Control
40 45 7 4
S0 ol 12 6
60 85 17 9
70 110 24 13
80 140 32 16
30 170 40 21
100 200 49 26
110 220 S35 31

3 - - .
For use in fully illuminated urben areas only.
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100
%t RS
~OnTm o —_
50 RN I |
7 / 0%
80 / /
70 /// // i | | o/o
..-""""'——-_
"/, 1
/ /// // i
= 60 /
< /
£
—— /""_______ 2 '0/0
D 50 ’ / }r
L /
(18]
Q- 3 9,
U) 40 _’._..—-"'——F——_ °
o o
30 5 %
/ 6 %
7 %
20 //f 8 %
9 %
I 0
0
0 500 1000 1500 2000 2500 3000 3500
DISTANCE (m)
Speed vs. distance chori on uniform up and down grades
for ftrucks with mass:power = 180 g/W (300 Ib/hp).
. A
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Min R 55m

_.’—-\‘ ‘__\\
g g § % 40 km/h 50 km/h 60 km/h 70 km/h 80 km/h a0 km/h 100 km/h 110 km/h
g 1x §R e 12 14 e € 24} € 1214 € L2114l € L2 L4 R
5 o | sooo | NC NC NC NC NC NC 8000
5000 | NC NC NC NC NC RC 60 60 |5000
4 3000 | NC NC NC RC_ S0 50 0.020 S50 60| 0.024 &0 60 |3000
2 2000 | NC RC RC 40 40| 0023 S50 50| 0.027 50 60| 0032 60 60 |2000
g 1500 | NC 0.020 0024 40 50| 0029 S0 50| 0.033 50 60| 0.038 60 70 [1500
1200 | NC 0.023 0.028 40 SO | 0033 50 60| 0.038° 50 70| 0.043_ 60 _ 80 |1200
- 1000 | NC . 0.026 0032 40 50| 0037 50 60| 0.042 50 70| 0.048 60 90 |1000
4 900 | NC . 0.028 0.034 40 50| 0039 S0 60| Q044 §Q BO| 0.050 60 80| 900
» & 800 | NC . 0.031 0.036 40 60| 0042 50 70/ 0.047 50 80| 0.053 60 100 | 800
® @ 700 | NC . 0.033 0039 40 60| 0.0a5 50 70| 0.050 60 90| 0.056 70 100 | 700
L) 650 | RC 30 . 0.035 0041 40 60| 0046 S50 80| 0.052 60 90{ 0.058 80 100 | 650
S @ 600 | RC 30 . | 0.037. _0042 40 60| 0048 50 B8O 0.053 60 90 0 110 ]| 600
550 [ RC 30 . 0.038 0.044 40 70| 0050 50 80| 0.055 70 100 | Min ﬁgtom
) igg Eg gg . g.o:o 0046 40 70| 0052 50 80| 0.057 70 100
. 041 0.047 40 70| 0053 60 90| 0.058 80 100
450 | 0.021 30 . 0.043 0.049 S0 70| 0.054 60 90| 0.059 80 100
% 425 | 0.022 30 . 0.044 0050 50 80| 0055 60 90 [0, 1
M ;gg gggi gg . o.o:s 0051 50 BO| 0057 70 90| Min R 440m
- . . 0.046 0.052 50 80| 0058 70 90
=z A Z| 360|0025 30 . 0.047 0.053 50 80| 0.059__70_100
> M % 3401 0.026 30 . 0.048 0.054 50 80
Xh o3| Blen ¥ | o 8 %) oo @ g Mk Eon
i 0 X . , . 6 9
L5 33 280 | 0:029 30 048 0.057 0028 70 90
Q X ) . 0.058 70 90
% = 210 | 0.030 30 . 0.053 | 0059 70 90
O "‘g 250 | 0031 30 X 0095
o £ & ggg 3.335 gg < . | 0.055 Min R 250m
4 . . 0.056
@Ol 2200034 30 > . 0.057
I & 25| 2i0fo0s 30 Z . 0.058 e Max 0.06m/m
aal 200003 30 . 0.059
oW Io 190 | 0.037 30 . 0,080 70 B0 |
-O-U a® 180 | 0.038 30 . n
— Q . , .
& 0 E% :;g g_g‘;’g ig : e  Superelevation
oxr £_| 150(004 30 .
3 $3 jas g-g:g gg : NC Normal Crown Section
) . )
N | 135(0044 30
3 m % :;zsg g.g:; gg &i RC Remove adverse crown and
% vi 120 g:gg ig superelevate at normal rate
— S :
10 | 0.048 30
T 108 | 0046 30 L2 MINIMUM spiral for two lanes
W J00 | 0.050 30 and ramps
95 | 0,051 30
B | o0as o L4 MINIMUM spiral for four lanes
> £o 80 | 0.054 40 with up to 2.4m median
NG Q 751 0.055 40
| %g ;g gggg :g For 6 Lanes: above dashed line, use L4;
= -z 60 [ 0.058 40 below dashed line use L4 * 1.3 and
- 55 round to the nearest Bageno0 of 335 TRA-2020-03046
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40 km/h | 50 km/h | 60 km/h | 70 km/h | 80 km/h | 90 km/h |100 km/h|110 km/h

R € 214 € 214 € L2 4] € 1214| € L2 L4 € L2 L4l e L2 L4 € L2 L4} R
8000 NC NC NC NC NC NC NC NC 8000
5000 NC NC NC NC NC NC NC RC 60 60 {5000
3000 NC NC NC NC NC RC S0 50| 0022 S50 60| 0.026 &0 60 (3000
2000 NC NC NC RC 40 40] 0.021 40 50| 0026 S50 50| 0.030 50 60| 0.036 60 70 [2000
1500 NC NC RC 40 40| 0021 40 40| 0.027 40 50| 0032 50 50| 0.038 50 _70 [_0.044 60 &0 |1500
1200 NC NC 0.020 40 40| 0026 40 40 0.031 40 50| 0.038 S0 60| 0.044 50 60| 0.051 60 SO |1200
1000 NC RC 30 30( 0023 40 40| 0.029 40 40| 0036 40 60| 0.043_ 50 70| 0050 50 90| 0.057 60 100 |1000
900 | NC RC 30 30| 0025 40 40| 0032 40 S0| 0039 40 60| 0.046 50 80| 0.053 50 90| 0.061 60 110 | 500
800 | NC 0.020 30 30| 0027 40 40| 0035 40 SO0{ 0.042 40 60| 0049 50 BO| 0.057 50 100| 0.065 60 120 | BOO
700 | NC 0023 30 30| 0030 40 40| 0038 40 5S0| 0.046 40 70| 0053 50 90| 0.061 60 110| 0.070 70 130 | 700
650 RC 30 0024 30 30| 0.032 40 40| 0.040 30 60| 0.048 40 70| 0056 S0 90| 0.063 60 110| 0.073 B0 130! 650
600 RC 30 0026 30 30| 0.034 40 50| 0.042 40 60| 0.050 40 BO| 0.058 50 100| 0.066 60 110| 0.076 80 130 | 600
550 RC 30 0.028 30 30| 0036 40_ 50| 0045 40 60} 0053 40 80| 0.061 50 100| 0.068 70 120 | 0079 90 550
500 | 0.021 30 0030 30 40( 0.039 30 50| 0047 40 70} 0056 50 B0 | 0.064 50 100| 0072 70 120 500
475 | 0.022 30 0031 30 40| 0040 40 S0| 0049 40 70| 0058 50 90| 0.066 60 110 | 0.074 80 130 | Min m

450 | 0.023 30 0,032 30 40) 0042 40 50| 0051 40 70) 0052 50 90| 0,068 60 110 ] 0.076 B0 130

425 | 0.024 30 0.033 30 40| 0043 40 60| 0052 40 70| 0.061 50 90| 0.069 60 110} .0.078 80 130

400 | 0.025 30 0035 30 40| 0045 40 60| 0054 40 80| 0.063 50 100 | 0.071 70 120 | 0.078 90 140

380 | 0.026 30 0036 30 40| 0.046 40 60| 0.056 40 80| 0.065 50 100 | 0.073 70 120 [ 0.080 90 140

360 | 0.027 30 0038 30 50| 0.048 40 60| 0.057 40 80| 0,066 50 100 | 0.075 70 120 |  Min R 390m

340 | 0.028 30 0039 30 50| 0049 40 60| 0.059 40 80| 0.068 60 100 | 0.077 B0 120

320 0.030 30 0041 30 50)| 0.051 40 70| 0061 40 90| 0.070 60 110 | 0.0 130

300 | 0.031 30 0042 30 50| 0.053 40 70| 0.063 50 90| 0.072 60 110 1

290 | 0.032 30 0043 30 50| 0054 40 70| 0064 50 90} 0.073 70 110 [ Min R 300m

280 | 0.033 30 0044 30 50| 0055 40 70| 0.065 50 90| 0.074 70 110

270 | 0.034 30 0.045 30 50| 0056 40 70| 0066 50 90| 0.075 70 110

260 | 0.034 30 0046 30 60| 0058 40 70| 0.067 50 90| 0.076 70 110

250 | 0035 30 0.048 30 60| 0059 40 BO| 0.069 50 100 | 0.077 70 120

240 | 0.036 30 0.049 30 60| 0060 40 80| 0.070 50 100] 0079 80 120

230 | 0037 30 < | 0050 40 60| 0.061 40 80| 0.071 60 100 | 0.080 120

220 0039 30 | 0051 40 60| 0.063 40 80| 0072 60 100 Min R 230m

210| 0040 30 Z| 0053 40 60| 0.064 40 80| 0074 60 100 e Max 0.08 m/m

200! 0.041 30 0.054 40 60| 0.066 40 80| 0.075 60 110

190 | 0.043 30 0.056 40 70| 0.067 40 90| 0.077 70 10

180 | 0.044 30 0.057 S0 70| 0069 50 90| 0.078 70 410

170 | 0.046 gg 0.059 sg _7}0 0.070 50 90 [ 0.

160 | 0.047 0.061 5 o| 0072 50 90 Min R 170 u ion

150 | 0.049 30 0.063 50 70| 0.074 50 100 m € Superelevatio

145 0.050 30 0.064 50 80| 0075 60 100 .

140 | 0.051 40 0.065 50 80| 0.076 60 100 NC Normal Crown Section

135 | 0.052 40 0.066 50 80| 0.077 60 100

130 | 0.053 40 0067 50 80| 0.078 60 100

125 | 0.055 40 0.068 50 80| 0079 60 100 RC Remove adverse crown and

120 | 0.056 40 0069 S50 80| QQBQ_ 70 100 superelevate at normal rate

115 g,gg:r 48 g.g;1 50 80 Min R 120m

110] 0.058 4 072 50 90 .

105 | 0.060 40 0.073 50 90 L2 MINIMUM spiral for two lones

100 | 0.061 40 0.075 50 90 .

95 | 0,063 40 0076 60 90 and ramps

90 | 0.064 40 . 0078 60 90 .

gg 8'823 ;g _3.3;9 gO 13%_ L4  MINIMUM spirol for four lanes

25 | 0070 30 Vi T with up to 2.4m median

70| 0072 50

gg g-g;; gg For 6 Lanes: above dashed line, use L4;

55| 0078 50 below dashed line use L4 * 1.3 and

S0 _Qﬁﬂ gg— round t e nearest POmM61 of 335 TRA-2020-03046
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'R'" —~ Radius (m) at centre of inner lane

50

60

70
80

100

200

J0o

400

500

600
700
800
1000

2000

3000

4000

S000
6000

SSD
¢ highway
C innery lane

C
line of sight

% &

sight obstruction

C = R(1—cos 28.658—2[))

For selection of SSD see A.1—-1.0 Tables and Notes.

l@ -
{fﬁ/' J#""—" ____.—-""""—
— —
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/ \r.‘r’gg &’%:,3// '__‘____,..—-—-""""
=
/ N epd — 1 |
pd N 1‘\"9»/‘/ |
/. ~ 1la0 2 AaQ\) —
VA4 A NTZ~—1 . SEL~T
I . prd ] p—
7 v = A= P18
y Z - i T
/ > v MO |7
//// V= design speed, km/h
L = stopping sight distance
/ /ﬂ 5% correction for loss of
friction not applied
/

1 2 3 4 5 6 7 8 9 10 1A 12 13 14

'‘C’ — Lateral Clearance to Sight Obstruction (m)
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The desirable minimum sight distance at driveways is as follows:-—

{a)

(b}

Residential and Farm - 1.7 X Highway Speed in ¥m/h.

Commercial and Industrial - 2.8 x Highway Speed in km/h.

These two figures represent 6 and 10 second gaps, these being the

minimum generally acceptable gaps for making left turns on to the

highway.

The highway speed is an anticipated low volume hour travelled

speed, which may be greater than the posted speed,

The sight distance is measured along the highway from an eye height

of 0.9 m placed 3.1 m from the lane edge, to an object 0.9 m high in

wnichever lane gives the least distance.

The standards are often critical on inside curves in cut.

A
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Nomenclature used in programming the ——1
Texas Instrument TI-59 Calculator.

TI 59 STANDARD

Pl P.L. Point of intersection of’the main tangents ¥

TS T.5. Tangent to Spiral: common point of tangent and spiral - beginning of

BRI A epiral .

5c 5. C. Spiral to Curve: ccmmon?point of spiral and circular curve = beginning
of circular cutrve

C5 C.5. Curve tou Spiral: common point of circular curve and spiral - end of
circular curve

ST 5.T. Spiral to Tangent: commen point of spiral and tangent - end of spiral

5CS S.C.5. Mid-point of a curve which is transitional threoughaut

R R Radius of the circular curve

RS r Radius of a curve at any length on the spiral

L5 Ls Length of spiral between T.S., and 8.C,

L £ Length between any two points on the splral

AD A.D, Tangent distance P.I. to T.8, or S.T.; apex distance

ES Es External distance from P.I. to centre of circular curve portion or to

5.C.8. of a curve transi@ional throughout

A Arec Length of circular curve from §.0. to G.B.

Intersection angle between the tangents of the entire curve

Ac Intersection angle between tangents at the 5.C. and at the C.5., or the
central angle of a circular curve

\\\\\\\\ .
i
e
C
n
<
M
=
_|
T
[

TRANSITION — BOTH ENDS . :
Figure A TH 8s Spiral Angle: The interQection angle between the tangent of the
complete curve and the tangent at the 5.C.

TH =] Intersectlion angle betweén tangent of complete curve and tangent at any
other point on the spirau
FH ¢s Deflection angle from tangent at T.S. to S.C.
PH 4] Deflection angle from tangent at any point on spiral to any other point
on spiral
Bl. A LT L.T. Long tangent distance of spiral only
ST 5.T. Short tangent distance afjspiral only
@ LC L.C, Long chord of the spiral curve; distance from T.S. to S.C.
w P [ Offset distance from the tangent of P.C. of circular curve produced
K k Distance from T.5. to point on tangent opposite the P.C. of the cip~
cular curve produced
3 X5, Y5 XY Coordinates of $.C. from T.S.
X, ¥ X, ¥ Coordinates of any other point on spiral from the T.S.
any T Tc Tangent distance P.I. to B.C. or E.C.
point R + BC B.C. Beginnling of curve
Ul EC E.C. End ol curve _
Arc Length of curve from B.C. ta E.C, Cireular Curve only
D Ac Intersection angle betweeﬁ the tangents
E Fc External distance from P.1. to centre of curve
TS 4 ST Y
CURVE TRANSITIONAL THROUGHQUT :
Figure B APPROYED B.C. MINISTRY ?JE;S!'E:!?"I:!GSPSBS\;I:&Y'SHS:IANCHAND HIGHWAYS aiill?:l- No.
mfm‘ pEsiGH aND SURVEYS TRANSITION AND CIRCULAR CURVE SYMBOLS A2-3.1
DATE 79-02-02
REVISED 80-11-08 :
]. : Page 64'0f 335 TRA-2020-03046



{3357 = L

T denotes radian measurement.

L.C = A/x2+YvZ2 (=

o (55) -
arc tan Xs

s

3

LS
2R
-95 (degrees) = Ls 90
R
_ 2
Sy '(.L) O
Ls
r=LsR
£
s
L.C.
) )
. s '1r--—
w
- /__f/ Pl
o= —
- Kk
LT
X
) g_ q_ {E}q“
X = Ls (I - sr st 7St +___) For any point on the
5x2! 9x4! [3xe6! spiral substitute:
@Z for Ls
3 5 7
Y = Ls ( O _ O | O st +___) @By for Og
IxIt Tx31 {1x5! 15x71
2 4 6
Ls ( OS¢ O O ) _ Y
k= = (| — + - +-=-=] = X =R sin Og LT = X -
2 5x3! 9x5! I13x7! tan S
3 5 7
_ Ls e’s? 'e's? '95? st _ Y
P72 (3:;2! Txal T Tix6!l 15281 )"Y R+ R cos O T2 —&
S

Cs where Cg (in seconds) = 0.0031 ©3

DIRECTOR DESIGN AND SURVEYS
g2-11=-01

DATE
" REVISED

3.C. MINISTRY

OF TRANSPORTATION AND HIGHWAYS
DESIGN AND SURVEYS BRANCH

SPIRAL FORMULAE

DESIGN
MANUAL No.

A.2-3.2
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POLICY:

It is preferable to use a connecting spiral between two curves of
different radii and mandatory when the radius of the flatter curve is
mere than 50% greater than the radius of the sharper curve.

PROCEDURE :

There are two distinct cases where a segmental spiral would be used.
First, where the spiral is used to transition between the superelevation
rates of the two curves. In this case the speed is uniform throughout
the 2lignment. The second case is when the comnecting spiral is
primarily used for & speed-change facility, as between a highway curve
and an interchange lcop.

Case 1: 80 km/h; max. e = 0.080; R1l = 400 m; R2 = 230 m. What is
La length? TFrom superelevation chart 4.2-1.2:; Minimum
Ls for R = 230m is 80 m,

Ls(R1-R2)/R1
49.333 m
50 m #5ee Note

Minimum segmental spiral (lLa)

it

Use 1a

Case 2: 135 m of segmental spiral is required for deceleration from
a highway curve of 250 m at 70 km/h to an interchange loov
of 50 m at 4O km/h. What is the length of the total spiral?

From the above equation, Ls = LaRl/(R1-R2)
= 168.750 m
Note: Whenever a calculated La is rounded, the Ls generated by the

new La length will have to be recalculated for the detailed
calculations of the segmental spiral data.

Example: The new Ls length from Case 1 -

Ls = LaR1/(R1-R2)

= 81,08l mw
APPROVED B.C. MINISTRY OF TRANSPORTATION AND HIGHWAYS DESIGN
f OESIGN 4ND SURVEYS BRAMCH MAMUAL No.
DIRECTOR DESIGH AND SURY QEGMENTAL SPJ:RA_L UQE ,
= i) ,;\_p_\“n:\
paTE 82-11-01 . e m A.2-3.2
REVISED Policy & Procedure
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J.iva

£1-20-64

ONY N3i530 WOL23H10

SA3AWNS

S

77

J3A0HadY

TO FIND SPIRAL DATA

{  From "B.C Melric Curve Tables."

w
o
z
z
= 3
- =<
T [o]
m m
0 -~
c B
> =
-r o gb@
= o3
o 3 £3
2 € %3
a > -3
» 5 &
-
-4 €
- v :Z
[ ==
< 3z
=z M 75
W 5
- o
= =
pr— wm
o
p =3
=z Zz
w o
T
e
S
-
wn
> £ o
| ta
V£
» £ F
. z
o

TABLE 8.
Ls 70m X = 69916
R 320m Y = 2.550
k = 34,986
p = 0,638
, L.T. 46,696
Theto (B} = 6°16 ST = 23.360
Phi  {@s) = 2°05'19" L.C. = 69,963
= Ls (180
Theta (@s) = >R (JT)
= Ls ({80
OR |®s - (I)
- 70 -
= 320 28.6479 = 6.26673°
s H 6° 16’

R 320m
Ac 46°30' 15

Pl. 28+41.

A 59°02' 15"

H o Nn

wono

200

Skelch

noti to scale

GIVEN

Design Speed B0 km/h
Radius 320 m

Ls

7O m

o 59°02"I15"
FIND

Curve Data.

TO CALCULATE CURVE DATA

A-29 a
] " ' ﬂ.ﬂ. = R + tan= +
so:02 157 - (2 616) (Repnd
I AD = 216.533
R x radian 46°30'I15" * R+p
320x 0.8116508 Es = + —R
259.728 cos 2
_ 320638 __
R tan5E = osroiss 320
320 x 0,429677 Es = 48.467
137.497
*
"M ~R NOTE
cos—5 | dagree igg rodion
320 = 0.918777- 320 )
28.289 .. 46°3015" =  46.5041667 (TJ;"O)
= 0,8116508 radian

Page 67 of 335 TRA-2020-0304




Qg3isiadn

I0=-t1~28
90-90-6.

Juvd

SAIANNS ONY NDIS30 HOLI3MIQ

77

)

/7

~7

Q3A04cdY

w
o
x
=z z
3 «n
T 2
=
C

= g
_'

[ o
e QE
> s =
ro z9
cC » ©
- 33
Ir L3
0 £5
b= 2z
— m s
8 a0
- gg
D < T
= Tz
n o
3 5
o S
=z 0
w »
z
L)
X
(]
F3
B
”
> zo
X »m
n zo
ca
| ,Ez

B z

n e

From Table C (Unit Spiral} = 21° 29'09"

T.71 — Theta 21.486° {intarpolate)
pz 0,031094
kz 0.497666
LT.0.671645
S$.1.0,337863

x 75
xT5
x 75
%75

GIVEN: R 100 From B.C. Metric Curve Tables
A 60° T.5. —=+ LS. 40, R 100
Lsl 40 k1 19.973
Ls2 75 Pl 0.666
- o = L.T. 26.723
FIND: A.D.ahd. S.T. 13.384
A.D.back | s 1ez27'3z”
Curve dcio
Ls 75 not given in Tables
os = S os2 - L2 2e.6a70
=21.485917°

2.332 _
37.325 .
50.373 / >
25.340 ‘

N

[ac

b-(0s1 +0s2)|

= 60°-(32°56'42") g «
= 27°03"8"
A
w
METHOD IT
AD back = ki + (R +p2} - (R +p1) cos A
sin A
B 102,332 - 100,666 cos60*
= 19.973 + STh 60°
= 80.016
R -
A.D.oheod = kz (R+p1) i (R+pz) cos A
sinf
100.666 ~102.332 cos60°
= 37
.325 + 5
= 94.483

"

R 10!"%’

100 tan 30°
57.735

29
'@,a

A 60"

S .
elos
X oy

’i.,bo_,

e

METHOD I

Ogn

P 0.666
Q! = {enA = Tun 60°
= 0.385
__P® 2332
92 = %inA * 5in60°
= 2,693

faz -m) = 2.308

b = Pl 0.666

2 7 3ind " sin 60°
= 0.769

ba = pe 2,332

== ~ fanld ~ fan 60
= 1.346

{bz-bi) = 0.577

AD . back = ¥k + t + (az - ai)
= 19.973 4+ 57,735 + 2.308
= 80.016

A.D.chead = kz + 1t -~ {(bz-b1)

= 37.325 + 57.735 - 0.577

= 94,483

Es = V(A.D.bnck -k’ 4+ R+ ml2 - R

———

= V(80.016 ~19.973)%+ (100 + 0.666)? ~100 = 17,213 Pags Baat

FELARF IRt




EXAMPLE |

Proceeding from flatter to sharper curve

GIVEN: Al = 42° 03’

R| = 600

R; = 230

Ls, = 50

Lsp = 80

La = 50 ‘0.:}
FIND: Alt curve data ’

CASE

[l -
141 and 181
[T | [ S |

J

are nol given,

From a preliminary plan showing P.1., Al and
beorings, it was determined that curve (2)

.
s

T.8., te fixed

NOTE :

(R600) has 1o pass through point @:

Symbols ond nomencloture os

shown by Design Man. No A.2-3.,1

For grophical reasons, scale

deliberataly.

and proportions are distorted

CALCULATED CURVE DATA

aglz =
< A > b
= m }m hi
I ENAT.
2 <
m
2 \-\8
2\
z D
N
x
o
w0 ~fwn
(Y] g\
] é &
- :m i N
[ |
o O
—
w
o
—
o o =
0 =
m n
m .
By
4 <
a
&> g%
o = i
2o ey
m3 33
5O °3
r Zz b ]
32
-
pS 24
- v B
c = o
E' g 20
O £z
| C 2
= B
= g
(9]
C 1
o @
<
m -
-
%)

Pyr-2°V
‘ON TYNNTW
N9IS3Q

1] Lsy 50 3] La 50 4| Rp 230
X  49.99] 90 B8°36'54" A t2°0|'2¢"
Y 0.694 Sa1 2°23' 12" Te 24.222
k 24,999 Baz 6°13'42" Arc 48.267
_ P 0.174 pa 0.279 Ec I.272
I. USE B.C. METRIC CURVE TABLES TO L.T. 33.336 Xa 49.850 ch 48,178
FIND SPIRAL DATA FOR Ls, AND Lsg. S.T. 16.669 Yo 3.195 5[ Lsz 80
2. SOLVE SEGMENTAL SPIRAL — La 50, USING L.C. 49.996 T 28,76l X  79.758
PROCEDURE SHOWN ON DES. MAN. No A.2—4.5 \ ©s 2°23 14 Ta 21,329 Y  4.628
\ v 0°47'435" ga 3°40'02 - 39.950
3. CALCULATE CURVE DATA, USING PROCEDURE 2] R1 600 1158
SHOWN ON DESIGN MANUAL No A.2-— 4.6 P y
A 9°03'34" P.1. N. 1000.000 L.T. 53.418
Te 47.534 E. 500.000 S.T. 26.744
Arc 94.870 A N. 924.199 L.C. 79.893
Ec 1.880 E. 5875089 0f B30 aRADBEDH03046
Ch 94,771 @ 3°19' 19"




xé |

Origin of tha {RI- I initial tangant of the simple apiral
asimple wpirel e T ._ 52 vZ Pl T ]

GIVEN: FIND:

Ri1= 600 Lg ond all
R2 =230 segmental
La= 350 data

80 km/h
2L Design
= (X - xg)cos By 4+ (¥ — yz) sin € = 49,849 s¥
Yo = (Y = yg) cos 6p — (X — sin ©f = 3.195 %
(D) Lo = 50 {see A.2-3.3) @ Y 2 xL] sin &y
X, — (R, sin 6}
@) s = La (I+ L) = 81.08| () &q, = arctan | ———2 = = 27 2371"
R — R, R, — [‘r’a + (R cos Gu)]
Ls aQ 1 "
B, = — x == = 10.099° = 10°05'57 . - -
® o, R, * 1 (2) 8, = 8, 04 = 6°13'42"
| | )90 e
- e 4 —} 22 = g 6I5° = 8°36'54 C = R —Rg —
@ ©4 = La (Rz R/ A @ 1 z — Pa
- 4 z z
() L= Ls—Lg = 3108 = /E(g—(az sin 89} + {R.-Erc.+{|a2 cos ea):[}
= 369.72
@ our £r3p - o s raor Y
' T|=xa—}ﬁ~=zs_7eo
(7) From unit Spiral Tobles &5 = 10.099° e
interpolate {or uss spiral formuloe A.2~3.2) @ T, = Ya = 21,330
X =80.829 Y = 4.753 sin 8¢q
Y i
From Unit Spiral Tabies €4 = 1.484° (16) 85 = arctan (ﬁ) = 3°40'02'

interpolate {or use spiral formuice A.2—3.2)

xg = 31,079y = 0.268 (Dica = /x5 + 2 = 49.952

""-"For sufficient occuracy of T, and T;, use at levst 4 decimo! places

APPROVED B.C. MINISTRY OF TRANSFORTATION AND Mi{GHWAYS CESIGN
- B ! BESIGN AND SURVEYS BRANCH MANUAL No.
DIECToN Tedioh Ane SURVEYS
P —— THREE TRANSITION COMPQUND CURVE A.2-45
naTe THes — SEGMENTAL SPIRAL —
REVISED g2=11=01 |
Pase 70 of 336 TRA-2020-03046
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> .2
o= =k
o O o<
cZ w9
o S0
<
38 i
zZ2 = =
T 20
e i
g :
Q o
o
c X
3 g
m ¥
<
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EXAMPLE 1

Proceeding from flatier to
sharper curve,

Al 42°03'

R| = 600

Rz =230

Lesy = 50

Laa = 80

Lo = 50
FIND: All curve data

\ Ceantre
- Rl

FIGURE 2

CALCULATION PROCEDURE

Solve curve dota for La (see Deslgn Manual No A, 2~ 4.5),

From codrdinates of (A): a = 7.0 1, = 75.80I
Centre of Ry and T.S.; become fixed,

) (Ri+p))-a 600.160~T7.0 .
= ol = g°39'35"
Cos € R, = 600 .. 8°39'35
tz = RysineC = 6003sin8°39'35" = 20.340
TS41 = H.o.... 75,801
+15... 90.340
166.141
T.5.) sinAl — (Rz + p2) + (R + p,) con A]
Coslp =
R| - Rg"‘- pa
. 166.141 8ln 42°03' - 231,158 + 600. 174 cos 42°03'
369.7208
I, = 28°13'00"
E::'.] = Iy - (Bae + S42)
= 28°13'D0" - (6"13'42" + 9°57'82")
= 12°01'26"
11 = Al - I;
= 42°03'00" - 28°13'00"
= 13°50'00"
Eﬁ:.] = I) = (€a + &u)
= 13°50'00" — {2°23"12" + 2°23"14")
= 9°03'34"
(Ry + p1) — {(Re + pp)cosAl ~ (R, ~ Rg — pa)coe],
T.s.: =
sind I
_ 600.174 —231.158 cos 42°03' — (369.721) cou 13°30'
sin 42°03'

= 103.807

AD bock = T.Sa+ k; = 166.14] + 24.999 = [9].140

AD ghead = T.S.2 + k2 = 103,807 + 39.960 = 143.767
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LOCAL & MINOR ROADS

3.5 Lane +0.5+-0.6 TERMS:
30 mm AC. -0.02 m/m ‘ A.C.C : ﬁsplﬁunic gpngre'r%
e ABC. sphaltic Binder Course
Em S e &y CBC Crushed Base Course

56.58. O to 450mm in Earth — 150Irnrn_ in Rock (Set ot @ ) SGSB.  Select Granular Sub Base

Subgrade -003m/m \

RESOURCE ROADS

3.6 Lane i 1.0 ‘ 05 i 1.2

150 mm_of 25mm CB.C.
1I50mm of 75mm C.B.C.

/Breuk Polnt

Yo,
SGSB. O to 600mm in Earth = ISOmm in Rock (Set at @) Loy,

Sy,

Subgrode -0.03m/m or —004m/m {on fangent) e
. Note 2.

) MAJOR COLLECTOR & GRID ROAD
¢ * 1.Om Paved Shoulder

36 Lane(s) } | 5% i 05+ 1 for Minor Collector

' I .
~50mmAC.____~SOmm ABC _é’fsgr:j,m 1‘0-41 Y Om for Minor Collecior
1 i ;

: )
i50mm of 25mm CBC. \‘Qa'-',! Break Point
150 mm _of 75mm G.BC. L
SGSB. O to 600mm in Earth — 150mm in Rock (Setot ¢ ) L&”ba,e
S
Subgrade -003m/m or —0.04m/m (on tangent) 2

Nols 2, \

MAJOR HIGHWAYS ferer’

&
i 1 1
1.2 3.6 Lanes e F04] 20 05 1.2

50 mm AC. 100 mm ABC. -0.02 m/m "

_A_+-_-— |
150mm_of 25mm C.BLC. w ~~Break Point
I50mm _of 75mm C.BLC. \““\\__/'/p
5658, 0 to 600mm in Eorth — 150mm in Rock (Setat ¢) %

/,
Subgrade ~0.03m/m or ~004m/m lon tangent } . 2
Nore 2.
NOTE

See B.[-5.0 for Expressway and Freeway details.
- 0.04m/m to be used in Earth(wet conditions) only, or as directed by Geotechnical Branch.

i

2

3 See 'Cut'ond 'Fill' Drawings for slope detoils.

4 Auxiliary lanes on a 4 iane design fo have -0.03 m/m pavement crossfall.

.ﬁF'F'F\‘CNED B.C. MINISTRY :?Ei—w TRANSPORTS.&TION AND HIGHWAYS DESIGN MANUAL No.
P'(;Elg‘l",\ SN AND SURVEYS BRANCH

EXECUTIVE OIRECTOR OF ENGINEERING TYP I C A L S ECTIO NS B‘ I _ l O

oaeADBT01-0T  s6-05-30 PAVEMENT, GRAVEL & SHOULDER DETAIL

REVISED 8701
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TYPICAL ROADWAY

A 10.0-13.2°
_!_ 3.6 —te— 14-30"—
¢ LANE SHOULDER |09
b ehed Grade

Sub Grode—* | \
TRUCK LANE

SHOULDER
- 3.6 0.9—+05+0.9
LANE iished Grode - LANE I
1

SHOULDER DETAIL

SHOULDER'

04~T~— |.2-2.1" 0.5 09 —
F!nlshodsrudo Shg:Eveélmg

Lane Edge

50 mm of 25 mm Crushed Buse Course

I50 mm of 75mm Crushed Base Course

Select Granular Sub Base (Variable Dépth)

! Variable widths. Sub Grada —*

* See 'Typical' cut and fili sections for slopes.
Y For widths 0.5 1o 1.l m use two (2) lifts of asphalt; 1.2 to 2.1 m use one (1) lift.

? 75 mm asphalt paving.

nPPROVED M B.C. MINISTRY E{I;cJE_ﬁIJNSSLFI’EUFéISATJROnﬁc“AND HIGHWAYS 5%5181 "

. 0.
DIRECTOR DESIGN AND SURVEYS -
— TYPICAL ~ SECTIONS B.I- 1.0
REVISED BS ~ 02 (PGV‘ng 8! ShOUlder DBTOIIS)
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Edge

Lane

AH G -

150 mm of 25 mm CBC.

|
|

CRB I1-5P323

/—50 mm Ag

150mm of ?5mm CRC

f/‘Brer_'k Point
I/

8.G6.5.8

S5,

150mm of 2Emm C.B.C. L 0.4 = 25
Sy
150mm of 75mm C.B.C. Break Paini
56 5B \'/V;,.
Jo'dfe
&,
(]
. e o e 1 . : RB “URE
CLASSIFICATION ABCI X
mm Y Z Y zZ
FREE/EXPRESSWAY 100 25 109 |08 ; 0.7 1.0
Mi. FREE /EXPRESSWAY 100 20 109 |08 Q.7 1.0
MAJOR HIGHWAY i00 20 109108 0.7 i.0
- MAJOR COLLECTOR 50 1.5 |09 107 07 09*
MINOR COLLECTORY 50 1.0 |09 07| 07| 09%
RESOURCE ROAD ~ | 100 | 1.0 /09 {08]07 |10
¥ 2.58:] slope is opproximote for collectors
¥ ABC. ends of lone edge for Minor Collector only
APPROVED BC. MINISTRY OF TRANSPORTATION AND HIGHWAYS DESIGN MANUAL Ne.
MGES&\ DESIGh AND SURYEYS BRANCH
EXECUTIVE  DIRECTOR QF EMGINEERING SHOULDER DETAIL WITH B | _I 2
oste 1DBT.0)- 06 87 -0 ROADSIDE BARRIER AND DRAINAGE CURB ] )
REVISED
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WINNGNGNTNY ENGNINTINTN NIRRT

| . ] 25

Pavement
50mm

\ \Construclion Grade
I50 mm of 25mm Crushed Base Course

TYPICAL CUT SECTION

3 a5 } 2.5 s 2.5 [ 0.5 o.

Pavement
50 mm

Const ruction Grade

150 mm of 25 mm Crushed Bose Course

[ ————— A

400 mm @ if required

TYPICAL FILL SECTION

—_— Lane Edge

<= Paved Shoulder Edge
Finished Shoulder

NOTES:

{a) Existing gravel access
pave to end of radius.

{b) Existing paved access

TN

[. DRIVEWAY TO BE PAVED AS FOLLOWS:

all regrading to be paved.
2. FOR CONCRETE SIDEWALK & DRIVEWAY

ENTRANCE DETAIL SEE 26-SP 219,

AP?ROVED ' B.C. MINISTRY OF TRANSPORTATION AND HIGHWAYS DESIGN
DESIGN AND SURVEYS BRANCH MANUAL No.
DIRECTDR DEs:su AND SURVEYS DR'VEWAYS B l—l 3

DATE 77=-01-11
REVISED 87 -0t

Page /o OI 230 1TKA-ZUZU-
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P

MAJOR HIGHWAYS & ROADS

‘T\\-AB.C. 50mm AC
;;;mm of 25 mm Crushed Base Course 3y
150mm_of 75 mm Crushed Base_Course_

Depth set at ¢
or Subgrade Hinge Point

Subgrads Tangant Crossfail ~0.03 or -0.04 m/m

Variable S.G.5.B.

4 Lane Design | NOTE:
S.G.S.B. Subgrade  Crossfall For 2 Lane Design, decrease 'D' by 0.15m
Depth | -0.03 m/m | -0.04 m/m and ‘W'by 0.3m.
(mm) D (mj W(m)| D (m)| W{m) Auxiliary lanes, on a 4Lane Design, to have
0-300 1.05 130 120 | 160 -0.03 m/m pavement crossfall. 4 Lane
'Dl IWI )
301-450 | 120 | 1.60| 1.35 | 1.90 ond W' values fo be used.
-0.04 m/ de i h t diti
451- 600 135 190l 150 | 220 m/m .subgra e in Earth (wet conditions)
only, or as directed by Geotechnical Branch.
Back Slopes

3:1 for up to 2.2m height;

3:1 for up to 2.7m height for less than [0OOm along alignment;
2: for 2.2-3.5m height except as stated above;

2:1 for 2.7-4.0m height far less than |0Om along alignment;

1.5:1 for greater than 3.5m height except as stated above.

Cuf height is the vertical distance from the ouiside ditch point to the top of the cut{toe).

MINOR ROADS

S0 mm A.C.

150 mm of 25mm C.B.C. 1.2 to 2.0
150 mm _of 75mm_C.B.C.

o~ 06 &
Variable S.6.5.B. 0 to 450mm Sef af g& to  \

Subgrade Tangent Crossfail -0.03m/m

Qmm Minimum

APPROVED f % B.C.MINISTRY OF TRANSPORTATION AND HIGHWAYS
f f . DESIGN AN y )
DIRECTOR DESIGN AND SURVEYS E ARTH CUT S ECTIONS B ll-!2.o

DATE 86-05
REVISED BT -0t

Page 77 o133 1TRA-Z020-05
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DITCH DETAIL

( DEEP GRAVEL AND SUPERELEVATION)

’,-—-Construciion Grade
*50 mm C-B.C, el 3 .6 0.55
150mm CB.C.

600mm s6.54

COMMON POINT ACCEPTABLE
FOR 5.6.5.B. = 600 mm

SIDE BORROW

/Cunsirucﬁon Grade i
150 mm CB.C. W
IS50mm C.B.C. \
3:, *
Variable Depth $.6.S.B. D

NOTE: To be used where terrain applicable.

* see D/M N2B.1-2.0 for siopes and ditch widths & depths.

APPROVED 8.C. MINISTRY OF TRANSPORTATION AND HIGHWAYS
{ f DESIGN AND SURVEYS BRAMCH
A TYPICAL CUT SECTIONS

DATE 84-06 (Deep Grqvel a Side BOTrOW)

REVISED B5-02 o = e
rasc TO UL 230

DESIGN
MANUAL No.

B.I-2.1

TRA=2020=03070




— ——
——— ’
e —
Ki—’inished Grode Shoulder
.\ |
— 1.35
\Qf
1S0mm S.GS B Set ot E c;ﬁfub rgi{:ﬁ

ks
~0.03m/m {on tangent)

Ditch Bottom Width:'B'

{.25m — cut height less than 8m;,
1.25m = cut height up to 10m for less than [0Om olong alignment,
2.75m = cut height of 8m aor more except 0s stated above.

MINOR ROADS 4

| !
\t:‘r! : Qs —;](
;

4s above

150mm SGS8 Sarartg

NOTES:

Rock cut height is meosured from the outside ditch paint to the top of the rock face.

3
2. All rock cuts to be excovoted to subgrade line.
3. A geological investigation is to be carried out for all cuts greoter thon 8m.
4. Use verticol bockslope unless flatter slope is required by gealogical investigation.
5. Overburden siope is narmally 1.5:I, but can be varioble, depending on the type of
material.
APPR 4
Oved - ; 3 I MINISTRY OF TRANSPORTATION AND HIGHWAYS DESIGN
{ o TECGN AN uP.ive 30ANCe MANUAL No

DIRELTOR DESIGN AND SURVEYS

55- 0t SOLID ROCK CUT SECTION | B.I-2.2

SEwiSED 37 =07

Page 79 of 335 TRA-2020-03046



e

-0.02 m/m

EARTH

/Elreok Point

(Set at £ or
Vari
driable Depth 5.6.5.B. Subgrade Hinge Point)

~003m/m or ~0.04m/m {on tangent)

—0.02m/m

Toe of Fill
rd

ROCK

/ Break Point

[50mm S.6.5.B.(Setf at £ or Subgrade Hinge Poini)

=0.03m/m {on tangent )

Y e height (H) is the vertical distance from the break point { Battom of Base Course Layers at

the shoulders ) to the toe.

¥ EARTH  3:|
3:
2:1
2+
1.5:1

slope for up to 2.2 m height;

slape for up to 2.7 m height for less than 100 m along
slope for 2.2 — 3.5 m height except as stated above;
slope for up to 4.0 m height for less than 100 m along

slope for greater than 3.5 m height except as stated above.
Minor Roads: 2:1 slope for up to 2.2m height; 1.5:1 slope for 2.2m height or more.

ROCK 1.5:1 slope normally, L25:1 minimum for special cases.

Consideration can be given to using 4:| cut and fill slopes (earth only) in flat country.

alignment;

alignment;

APPROVED ' 7

1/ - x“ ,,,Z

-

DIRECTOR DESIGN AND SURVEYS

B.C. MINISTRY OF TRANSPORTATION AND HIGHWAYS
DESIGN AND SURVEYS BRANCH

DATE 84-06
REVISED B7-01

(Earth & Rock)

TYPICAL FILL SECTIONS B.I-2.3

DESIGN
MANUAL  No.

Page 8001 335 TRA-ZUZI0-05046



BREAST WALL

E
§ 'C' Lateral Clearance for Stopping Sight
3‘6mDisi_:ance (S8D),
To ensure adequate
* Stopping Sight Distance on inside
|.8 min. curves, use the table below to
determine the absolute minimum
radius(R') at the centre of the
R innermost lane:
¢ Design §8D R'!
C = R'(1 - cos(28.65%5)) N Speed (m) (m)
_ 50 56.96 112
Use this formula for solving 60 74.93 194
'c! 70 96.25 321
80 119.41 495
90 145.68 736
100 169.81 1000
110 195.22 1323

RETAINING WALL

Canfiguration as per CRB (See 10 - 5P 323)

*
Desirable width is same as project paved shoulder.

This drawing is for lateral clearance only. Consult
other sources for wall designs.

APPR, B.C. MINISTRY OF TRANSPORTATION AND HIGHWAYS DESIGN
DESIGN AND SURVEYS BRANCH MANUAL.  No.

TYPICAL WALL SECTIONS | B.I-2.4

DATE ar - ol

15
REVISED o Sl e T A AN """QLJG
L Y TINT L Uty




.4-‘-\\

TYPICAL FREEWAY

ole
VARIABLE 1.5 3.7
MEDIAN SHLDR LANE SHOULDER

Construction /’_

Grade Poini

Sub Grade —"

SHOULDER DETAIL

w
)
Q SHOULDER?Y
3 .
3l 0.4-+fe— ~F—0.5—+— 0.9
Shouldering
e Gravel

150 mm of 25mm Crushed Base Coure
150 mm of 75mm Crushed Base Course

Select Granular Sub Base (Variable Depth)

Sub Grode —7

* See 'Typicol' cut ond fill sections for slopes.
yUse two (2) lifts of asphalt for O.4m; one (1) lift for 2.Im; gravel for 0.5m.
9 Asphalt paving; | lift =40mm, 2 lifts =75mm.

APPROVED B.C. MINISTRY OF TRANSPORTATION AND HIGHWAYS

f f DESIGN AND SURVEYS BRANCH

ez vesen e e {TYP|CAL FREEWAY SECTIONS

DATE 85-02

Revise (Laning, Paving & Shoulder Details)

o L

DESIGN
MANUAL No

B.I-3.0

25 TRA2020.0204



rl G+ minlmum

4y

100 mm THICX LAYER OF
SHCULDERING AGGREGATE

3

=

APPROVED TOPSQIL WITHOUT SIDEWALK ALLOWAMCE

TOPSOIL

I-SP 219 ~(Ses Insat}

Py

SLOPE _.I er 2-5P 219 Lope
- EASEMENT APPROVED PROJECT l EASEMENT
|— EXCAVATION FILL SECTION
oP! TAl LANE DETAILS
Whan Slepas Cannot be Ined, C: wall 1. Two woy teft turn lone:
or Obtain A/W Required to Contain Slope ox Follows: =usod whan design wpesd Ix 0 km/ or logs.
=21 whea cat/fhi is O to 5.5 m obove/below top of curk =minimem with 2.6m.
-t """ " var 35w Y -oseon ERalsed madien 4G m.
Topsail all cuts and 1ills, Sincreaee outslle curh lane o 38 m

whan deal od fa TO-BO km/h
=150 mm thick ea slapes 3:1or flatier " cesian spe "

~ 100 mey ¥hich on slopan 2if or sieeper t::jnqu In:lul In:o-': 40m whon
seent to ralaw lan.

B,Parking lane 2.5m,

T2

CONCRETE SIDEWALK

CONCRETE GUAD B QUTTER
o SPECIAL SLOPE

TREATHENT

raf. Gen. Spac.

Dwg. bto. 6-SPF 200

Hisc. {img.)

I9mm SHOULDERING AGGREGATE

CUT SECTION SUB-DRAIN - 98 required

= Dwy. Ke. -3PLEIO

Min. Sidewelk Allowsnca in ol

28mm
CAUSHED DASE COURSE VAR—j—0.4—se-0.2
| sz
_- : e 1)
e .
Base course fim
Tamm select granular sebopary T m— —
Tub- by
EXISTING PAVEMENT {warlabre depty -

}_ret. Des. san. Paga o, 0, (-7.¢
ASPHALT CONCRETE T .

PAVEMENT LEVELLING COURSE
Leme Edge —-1
PAVEMENT OVERLAY

{RMIRE EXISTING STRENGTH PERMITI) —— an,ﬁ
Grode Contrel

HaTES INSET

= GRIND PAVEMENT WHERE APPLICABLE —
—HINIMUBE RESIDUAL PAVEHENWT 33 mm THICK-

— MINIMUR OVEALAY THICKHESS 40 mm.-

—IF THE INTERSECTION OF PAVEMENTS
CAUSE WATER EMTRAPHMENT, REMOVE
ENOUGH EXISTING PAYEMENT TO
PROVIDE DRAINAGE.

ALL DIMENSIONS IN METRES
UNLESS OTHERWISE SPECIFIED

APPROVED BY BRITISH COLUMBIA MINISTRY OF TRANSPORTATION AND HIGHWAYS DESIGN
DESIGH AND SURYEYS BRAMCH MAMUAL Mo.
MG Elstan

fL EXECUTIVE DIRECTOR OF ENGINEERING U RBAN ARTER I AL —
oATE 84-06 TYPICAL SECTIONS B.| 40

REVISED 85 - 02

PAge 03 Ol oo TTRA-Z020-030
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MINIMUM DEPRESSED MEDIAN

&y MEDIAN
- LANE EDGE

Profile Carried on Finished Grade Point

—-0.02 100 mm-25mm Graded-
[ N rushed Base Course
Top Soil (150 mm min. depth

I
/% e Select Granular Sub Base

“Zau orade wwwm

Ditch Grade Point - (0.9 m below Finished Grade.
Increase upto .Im for median drainage. }

Minimum Median ditch grade 0.5%.
Median develapment to € lanes will be assessad at time of need.

MINIMUM RAISED MEDIAN

]

: 10

| 150mm=-25mm Crushed Bose Course

1 150mm~75mm Crushed Base Course
Select Granulor Sub Base | Voriable Depth (0 3890, in Sarth)

150 in ro
=003 m/m or -004m/m
Note 2

Sub Grode Hinge Point

ly
8
3 PAVING & SHOULDER DETAIL
Ly
.3 .
q ~ 2.5m shoulder as o Mountain Stondard
) SHOULDER
—1.2 37 m Lane ———37m Lane ' 3.0 i 1.2
04 05
-002 m/m 4‘ r 50 mm Asphoitic Concrete
" T = Shouldering Gravel
_mm_._snhgluc_ﬁde[ Course ] 100mm-25mm Graded Crushed Base C:
150mm -25mm Crushed Base Course 3 v ¢ ourse
150 mm=75mm Crushed Buse Course
K Select Gronulor Sub Base - Variable Depth (Dlsgc_lﬁ irnaa?nn) measured af Hinge Point
L -
Sub Grade Hinge Point Sub Grade Crossfall ~0G3m/m or —0.04m/m (on Tangent}
Note 2
NOTE:

|. Horizontal and Vertical design is at the median centreline with the elevation
transferred to the Grade Points, 1.2m inside the median lane edges.

2. -0.04m/m to be used in Earth (wet conditions) only, or as directed by Geotechnical Branch.
3. See 'Cut' and 'Fill' Drawings far slope details.
. 4. Auxiliary lanes are to have -0.03m/m pavement crossfall on tangent.

SO0mm Asphaltic Cancrete
100mm Asphaltic Binder Course

: ~————150mm-25mm Crushed Base Course
I —— 1530 mm - 75mm Crushed Base Course

APPROVED
MGE\ rb-\ DESICN AND SURVEYS BRANCH

cxcumve onceron or vencenns FREEWAYS & EXPRESSWAYS | B.I-20

DATE 86-05-30 Median, Pavement and Shoulder Detoils
REVISED 87-cl

B.C. MINISTRY OF TRANSPORTATION AND HIGHWAYS DESIGN MANUAL No.

Fdic 03 UL 2207 TRASUZUSUDY
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Q 10" AT EXAMPLE
BARRIER USUALLY NOT WARRANTED £ _ |, / / DATA:
‘ . & ° T /| Design Speed 100km/h, Radius 380m (Outside Curve)
- When g cut or on o fill wilh fess thon 3m “ ol /T VY Fill height 2.4m above HW.M. Depth of still water 1.2m Fill slope 15:]
N oo o " AVAVAVAVAVIVA Shoulder width 3.0m. S.ADT 7,000vpd. Freezing moderate
2 When overall shoulder width is greater than 6m. & P e e300 v A VA VA _ _ |
3. When fill slope is flatter than 4+tal. < T 77 VA /’ YV 5?7' y SOLUTION: o
4. When Barrier Need Index is less than 90. = 1 9 (;OE 7 ﬁ/ ,,// From Ofnsude Curve tluble ft’ar-—:‘IOOkrr’Vh., f=.127 for 380m radius
Exceptions to these restrictions may be made 8 1 1/ 'S Oqz J‘ j; g Erom Figure |, effective height of fill is 2.4+(8>‘<!.2)= 2m
with opproval of the Highway Safety Engineer. i— N ;“ TT T 7 < &% o *nfer ’:’:I‘Jlmggrﬂp: “fg féo-l?-_"f- Follow' ddushed line through
- 3 ead (ndex o . Barrier warrante
=P v AL TV o |
<L & 2 0 @A / A rl
: T S T T T |
y eI S AT T I Z T A
— ‘§U IQ':} v / / 2 / s . A ; v 210
<[ ﬂ__o Loy d A f [ 7 / - 7 / ; o 4
@ ° 040_55“9 AL NN S /Qcé"l//// A //// AL/ ) //’/// /E/// /L /
po l030—7 /Yo et \ SN | AN VA L 21/ v 5 /] oo
e T Y W V. V.Y,V /777 r- s IO O AUV R AP S/ AV S AR D AV
Use 19 for TANGENTS |°-10I0 / / / /C’,//I//'//;/V ‘-‘000 /// // // f/ / ,/ ’/ ,/ ,’/ / // ‘/ 'f/ /’/ / / 90
%4, s SCaRARYA SA 4V, ARSIy S ARRLY av.E A mE)
/ 0 ¥ L~
OUTSIDE CURVES /// = ;f’/, ?999/ //// // ~ 4 A //; A ’
) . Yt SAAANA & NN N4V /
DESIQFI Speed 50km/h DESIQI"I Speed 60km/h 7 7 Q(‘\ 4 // S e A / / 7 / / - / /
[Rodiuse+f [ e [T Rodusle+f [ e | f / 7 247 - Va4 A 4 A d -
330-[060/ 040020 | | [ 475+ | 0600401020 1% P AW ANN NN /
300 [066].042 |24 360 075 (048 031 7 / o S A A vavara
250 |079|.048[03| 300 |094/053 {04l W, A AL AVID Y
7 - ¢ YAVAWALY. O AVAVA"870 4 160
REme s | |2l / Anny /G P AT L
BlFSE || Raee / dumny o . ‘
130 |- 151 | 067 |.084 150 |. 189(074| 115 774 oy A4 4 AR
SR || 2l - Ve ok %
80 | 246|080/ 166 120 | 236|080 156 A VAD G VOISV T ,I
75 |262| 080|182 110 [ 258[080] 178 NN NAA v "
70 {281 |.080| 201 100 | 283|.080] 203 ////// VYA Y 57 h 11L
//// {’/ ,/ // D‘{,,I/ %o \§,) : Where di<.3m ;ffect:ure height of :in s Hi. .
Desin Speed 70km/h | Design Speed 80km/h WD % a4 S B TR e e v el e
[Radus[e+f [ e | 1 Radusle+f [e [T N 20 SN ¢& 3 effecive Beght ot [0} ineing wotor
630+| 06l [ 041 [020 800+].062 (042 [020 s as s o ST o < Fiovee. |
BiEles| || 9T A T 5 &
270 | 143 1066 | 077 360 |/ 140 | 066 [O74 Z/%Z/ /’7 NaVdVd 00 o
230 |.168|.07! {097 300 |. 68 |Or2 [096 YV 4% V. A/ g_ ¢
190 {203| 0771 126 250 |.202 [077 [ 125 Y 7 7 ks l
BEIe | el - 7 ° I
! - H
150 |.250.080|. 77 i70 |:296 [080[ 216 2 // . . |
A/ 4 |
///"// :tsbperszsv.oddamtaﬂ
///, ! NOTE
! — . )
Design Speed 90 km/h | Desian Speed [00 km/h | Design Speed |10 km/h YN 7 L e e e e 1 1 W1
us e+t e i mgs e+l =] i ROd|U§I e‘f e f / 4 3. Where Wiz=3m affective height of fitl is Ha
10504.061 [.0411.020] | {1 2504.0631043020 | | | 15004064(.044|.020 v/ Wi-<3m eftective hoight of fillis K3 o -
800 _080 _049 _03] |OOO Q7S.050 '029 |OOO .095 056 _039 / /? 4. Where downslope from ftoe exceeds 25 % (4:1) ettective height of fillis H + 3 m
600! 106|.058/048| | | 800(098[057(041 | || 800 [ 1i9| 064|055 ot
4501.142 067|075 | | 600|131 |.067[064 | || 600 | 539|074 (085 P FIGURE. 2
380/.168|.073/.095| | | 450175076099 | || 550 [ 173|077[096 2 °
320 |.199[.078]. 121 || 400 [1971080[117 | ||=500 | 197 [080[ 111 7
k300 |.213 [.080|. 133 | | | 380|207 (080|127 ||| 450 |2i2|080] 122 )% )
250(.255(.080|.175 | | | 340|232]080I52 ||| 380 [25I [080] i7I 7 4o
2502770801 197 200}262},080} 182 360 |265].080} 185 VA APPROVED BC. MINISTRY OF TRANSPORTATION AND HIGHWAYS DESIGN
Z - ' h MANUAL No.
= These curve radii are minimum volues for new highway design . ﬂ/ * MG El st emN o ’
4 5 o T = 1 ROADSIDE BARRIER INDEX WARRANT | B.2-1.
REVISED' 87-06
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[CTE-IE & CBN-IH}

Shoulder K- Seclicn

e o

See Orowing HSE B83-03
for Fiore End Treotmants in
Cut ond Fill, etc,, situations.

{CTB-iE B CBN-IH}

"Xa" STANDARD
-~ APPROACH. FLARE TERMINAL
(See Table for Dimensions) Shoulder widened
LAA£Ed for flare
AL AL AL AL b AL

L i 2.4 units
sl

STANDARD “Xo"
TERMINAL - - - -~ OPPOSING FLARE ————- 4wt ROADSIDE BARRIER NEED - A -
Shoulder widened ! (See Table for Dlrnansions] lmm Werront or Accident record
for fiare | . : {1 Seetoms
\ Y J-""l A J\.A'I‘\ ; _1 r R E
Vo o .ﬁh Yo" L4 4 ,..d;{..i;.;.lk..x.tj..\"..{.fi LluJA,tnL
Ao _,f_“l ‘

Te.lllﬂ;’

0t ma: Shdr Slope
Should -

i o

APPROACH TRAFFIC FLOW

etback freem paind fins vorkes — See ¥ Tectign

B R TR

EII\I'"‘ZJ
Shoutder Width

1ot mox. Snide Siape !

OPPOSING TRAFFIC FLOW =D

LAYOUT PLAN of PC. CONC. BARRIER FLARES

(See Drawing HSE 82-11

LAYOUT DIMENSIONS of FLARES
govel | APPROACH FLARE OPPOSING FLARE
km/he | Xa va | Wone Xo v | W
100 59.9 3.4 24 325 1.8 I3
90 52.4 34 21 30.0 1.8 12 -
a0 474 3.4 19 27.4 1.8 i
70 424 3.3 17 224 1.7 ]
60 349 3.2 14 |74 1.6 T
50 275 3.0 Il 14.9 1.5 6
NOTES cRB-F
i All dimensicns in metres unless otherwise nated, Dwg 115732

2. Toble of layout dimensians is derived from
1977 AASHTQ "Guide for Selecting, Lecoting
and Designing Traffic Barriers."

3 Both Approcch and Opposing Fiores ore required
for roadside barrier on cll undivided highways.
Opposing Flare may not be required on a
divided highway with Medion Barrier in pioce.

4. Number of unils shawn in table moy be

increased but never reduced

Roodside barrier wilt usually be 890 mm high.

In speciat.cases, BIO mm high-CMB units may

be used. In this event, transition - CTB-2 units

will be needed tolink the BIOmm high- CMB

to lhe €30 mm. high - CRB.

€ See Moenual of Policy and Procedure, Chapter |3,
for uses of Troffic Borriers. (198% avneramente 1 e

o

1
“‘Lsnbuk Distanze

& (1.3 matras min
tor new Nnr“

E

e

-,,,.,Im.u

Shoulder Cross Section
{5ee Design Morwal B1-52)

for Assembly Elevations}

(No. of wnits uones)
units. Sn note 5

Flare

Typicely 69

cmm righ

RE-M
frag 10-5P323

DETAILS OF

STANDARD TERMINAL

Fadle e - s = B W T A Ve TR ALY

J. doe OO ol oo sy
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[ Opposing Fiare -
{See Toble for Dimensions)

Std. Terminal -
CTB-IE :
8 CBN:IHY |

Mn{]“l

See Detoils
d below { handed}

||xnl¢

-Approach Flare -
{See Table for Dimensicns)

-------- — Bridge Parapet - -
(Pedestricn Wolkway alse shown)

See cppropriote
8ridge Detoil belaw

...... CBN-IH
AL A di g g bttt it *Lwiﬁl‘éﬁkg

ﬂ Std. ‘I'ern-unar (See Dwg. HSE 82-07)

| - CT
BE Shmfder widaned
for fiore

T—F

Opposing Flow —>

é‘-— aﬂpproodn Flaw Shaulder

. -CRB-F +M {See Note 2)

(13 m min for new work}

”Yﬂ

. .
w.mn.....‘._- |0 I max smnr slope

Flare from Concrete Bridge Parapet

. Cpposing \ "lf Approach
Layout Plan of PC_Conc. Barrier Flares of_Bridges T e =T e e
= AT
Undivided Highway
Opposing Flare ®| see trowing HSE 83-03 for Approach Flare P
: sy o
TRAEC Yo E.."'.‘é’? ‘No. of Units in Flore | ireaiments of Bridge Approaches TRAVEL Xa I Ya [. a?‘f Ne of Urul.s in Flare { { Aggach
K/ { imeives) | (metvest | cwise | CTB-2ICRB-F [CRB-M ot Rock Cuts, Gorges glc, where |[Km/hr { tmetves) tmees) cwe-r ICTB-2 ICRB-F |CRB-M
100 | 3.3 | 1.7 lteach) 8 [ udditional barrier is needed. |100 1 6.2 | 35 i{iesch) ! 2 |2
S0 | 33 19 llecch) 6 ] 920 | st2 33 lecch| 1 1Q 10
80 [ 262 | 17 leac| 1 | 5 5 80 [ 4627 33 flleac| 1 ' 9 I o
70 212 16 Ilenclq i 49 4 70 412 3.2 [{leoch| | 8 g
Wy 60 | A2 9 lileach) 4 L (] 60 362 32 |llecch | 7 ¥ Divided Highway
50 | 162 1.6 jlleach)| | 3 3 50 | 263 ] 30 [lleach] 5 5 N
Application of
® Flare Barrier Treciments
~Fencing os per Dwg. 27-SP2I19 NOTES
\"“’:‘::’:N:;f;":':: o i Soriar oy 1. All dimensions in mm unless otherwise noted.
(1 f t ”.L i l__;__ LJ,LJ_«:J @ 2 Units in flare will nermally be CRB (690 mm}.
BE . JM—‘-‘—L‘ — Tm—— Very high bridges and fill heights may require
more 810 mm high CMB-F B M units between
) CTB-2 ond Bridge Teansition Unit
ey A . 3. Table of layout dimensions is derived from
o o Forson/Cpoasing Fiare : 1977 AASHTO "Guide for Selecling, Locating
= P TS 1 e - ekl ond Designing Troffic Barriers ™
® g Flarg s @ El— Flong oo 4. See Manual of Folicy and Procedure, chaptar 13,
=== Troffic Flow . for uses of Traffic Borriers.:w %un. - ..
=== Trffic Flow 5 Reod with Eridge Cenlract, Design Manual, 8
Plan Plan Highway Scfety Drawings.
t Solid _.15m_j
~ Parapel:Salid or Cembination = See Note 2 . Forpet Soid min
b . -
‘41: ke N ; = T - !
Pt f ‘“=——-?- i !— ] — - ___'_;,,__A G?DA
Baliost, Bridge  ®CMB-F  CTB-2 Bulast  Bridge @ CMBF  CTB-2 CRB.F “CRB-M
Wall < TPmuI:ei Wall Parapet J
ransition Tronsiti A i -
Buidga D 27642 ) ) &-:an::Lg':nqve . Section A-A
Elevation Elevation
Detait 2,
Flare from Concrefe I Bridge Parapet
Defail | with Pedestrian Walkway

Page 87 0f 335 TRA-2020-03
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Hig I'lI Bridge Approach

Extending |

BRI

A High Fill - Soft Cut

S

Florg Termingd
Butted against
™ Rom Foce
= =
"-—-r,;uw.: Grovel > .
e drainage . .
End View Embankment Fill/Bridge to Rock Cut \\ £nd View

Use "X and Y for Opposing o Approach Fiores

T . - from Dwgs, HSE B2-07 ond HSE 83-01
. o= - - - - wel . Tatle of Dimensians.
; Yo o 4o 5 i Ya

= e e cpect TPF.-:—*F&;‘ r__ ix;]_ﬂ:*ﬁ.t\ilem, e

e L o T e
T T e 0 segured tor Xo 5Xa 57

L kgcol deoinoge . " ; Xa i
< ‘;g«,ms,. E Shaukde: . Edge Line R S H

Lo mreee FlOHE =" Gl

T T T T M A i
e T Flore Sefting-Out Geometry
-
Slangord Termingt
butied ogaingt Rock Face,
or burled in bock slope,
— .. when encountered

- Bortir ead- = P e < Sndord Tarnool R e
H i . LU
1Seo note 61 CMB-FBM andior CRB-FBM Units | CREB-FBM Units {CTB-1 CBN-IH Speciot Sioosd Gea
- o - : i I
j e K [ s i I s ity s I "

Elevation

Naotes

b This Drowing muit be reod in conjunction with Stendord Loyesl Dwgs wSE 82-07 or HSE 83-0)

T bue to prosimily of Rack Foce, tull Flore wegeh moy net 00 o-ailzale. insiolt partiol  Flore pius
Termingt o bult ogoinst rack Toce, or bury In back skoe

Wa pedesiian woliwoy occurs on Bridge Apprmach Flare side, shorfar Flace Length Yo fregte space
between rock fote ana barpiar,

Setting aul dimensions for pariial o¢ curved Fiores Serived from Stondord Logoul drowings.
Culvert detoils os per Deslgn and Survays Monucl, section €, when reguired.

CMB yrits ooly vied Tor roodside epplicotion in special coses.

See Maruek of Policy ond Procedure, Chopler 13, for wies of Tralfic Barmers, 't o

w
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BCT Concrete Detail for

| Vorotie Mazont Leng® Median with 10°] slape\
- Roodedy Reighs { ‘jr
ol I - N T i i '] I '! ;l_'{ :{ i /I IR O S A NN N I I R A X T 7] . T oo /
o P Tl - B 1 S o / T S S N 5 N A t EEL_‘ . 0o/
- e W : e
' Elevation - Thrie Beam Median Barrier - MB9 Elevation - W-Beam Medion Barrier - MB4 : .
Trattic &
- ]__,_ - 3 1 — i T ——
! " g:;nl -l ©16.2m - ‘1
{ et S e P b Breohomey Cette Termmt l
i 2ar 1905% Ba 953 % 953% 1905 % 953 ! 6o 953 % 2al 1905% i 18eTy
! - 1m0 - 7 624 - m e =y 7624 — 3810 - -
€ i C%: - _ S - ] . : ~ : o &
; ® ( ‘@5 @E g I Nuﬂb‘ﬂ‘ﬂl blocks required. e T ®" @{ ® ®
M it} St @‘L‘i‘; oot orn” (B % Spics [
4 10 18m Son ot 2 Nate Lop Diection
E ] -
Troffic Plon N .
@ = ® Mez*al Guardrail Parts List
I ~ PortN° % US Port N° Description
s Gr-. L \-__"© 1-4 | See Drawing 1-SP312 for listing and infa (%) notes
. Twesem| ] Woen @ ®- . @| 5 | REI["%)@# ] 73|64 W Beom
oo 1 @| 6 |RE-B3[2L¥I#'}76[ 69 Thrie Beam
T ! 7-9 | See Drawing_1-SP312 for listing ond info () notes
Barrier Height Dimensions for __ | 10| F-3125"1-76 5/8" Button Head Bolt and Recess Nut
Median with 10:1 slope i i | F-arrgtemyo7g " See Hote 2
1Sea Notel ) .
o ' L 12 RE-6-79 W Beam End Section (Rounded)
E0P _ Sroma Snocg i eop ) 13| (local parts) Bt i L aechor Bets ond .
: [ . MB9-Median Thrie Beom Noles
a0 3 e I . Medicn siope offects placement height of barrier. Slopes steeper than 101 will
— € — require heighls greater than shown. Contcct ihe Highway Safety Engineer.

@

) . . .Ficres of 151 match vehicle speeds. Adjust block-out dimensions fo suit this
Barrier Height Dimensions for requirement and widih of hozard by odding shoped pleces. Bolt lengths 1o suit

-~ 2

Flat Median @‘ . i 3. See Drowing 1-5P312 for Metal Barrier {G4 and G9) details.
3

5

®

TN See Drmwing 2-SP312 for BCT detnils.

Al .\D,f’w - = This arrongement for max. hazard width of 670mm. For wider, contoct
Highway Safety Engineer,

-Median may require some greding fo smooth iegularities and prepore site
for beam instaliation,

374" 518" Anchor Beits and |
Hezagen mots wilth LOSk woshers

@

WB4 -Medion W Beam

Barrier to Hazard Connection
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Notes

. This is an clternative fo the rcised island loyoul and Is to be
used where Concrete Medion Borrier is being placed in
fhe highway medion.

2 For detnils of CMB-F &-M, CRB-F &-M, CLB-1,CBN-1H, and
CTB-l ond 2, see Specification Drawings in SP323 series.
Medion Curb deteils are shown in Specification
Drawing 4 - SP219

3 CTB-2 unit is to be positioned at the end of the vehicle
storage lone. Increase/decrease number of CREB units by
F & M pairs Jo malch dimension "C",

4. See Design Manuci No. C1-25 for Intersection orsign guides.

Plan
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[.80 578018001 ; 45 |
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@ denates Control Poiniy

4 LANE DESIGN

m o R e
LEFT TURN o

'd' variable - minimum 5.5m

§
&

LEFT TURN

——

2 LANE DESIGN

a i

DETAIL

APPROVED:
. -~

,/ /
- ¢ .
< AL;&' v

¥

DATE
REVISED

77-09-29
79-H- 15

B.C: MINISTRY OF TRANSPORTATION, COMMUNICATIONS AND HIGHWAYS

DESIGH AMD SURVEYS BRANCH

INTERSECTION DESIGN

WHEEL PATH CONTROL POINTS

2 AND 4 LANE HIGHWAYS

DESIGN

* MANUAL No

Cl-10
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L8m offset for Rurol Highways
and {,2m ofiset frr Urbon Hwys.

SEE DETAIL
S p—— IR A SR TN NN 1!?] € M _...._2‘3 ) o
T ... .23 Aqg Ab %7 o :§ L HNNARA
—_— 4.0 ' 40 —
— ry it Y B 6 —=
PR S = 7. A
i
i
1
i
i
|
|
I
i
i
i
1
I
1
1
i
i
Taper 15:1 \ E
{ use £ 3°49' y |
oy | —
<D I3
:;g;' a2 !
! = : i
EXIT B | - ENTRANCE -
B [ A EER el 4
e iI=] = Lok
INTERSECTION ANGLE 90° !|E i; >°|4 INTERSECTION ANGLE 90“‘\:
I ! '

4 LANE DESIGN

SEE DESIGN MANUAL NO. C.i—1.0 FOR WHEEL PATH CONTROL
% Turning Lane width 'd': use Template WB IS+ 0.6m {(minimum 5.5m)

All curb radii to be 0.5m when using extruded curb on islands

Minimum 13.0 m Arc length (Rz2}
For rodii and ‘e’ see Design Manual No. C.1-2.3 and C.1- 2.5,

0.3 e e
— 1.5 / [:] - 1.6
— .

 r— - &0 ﬂb 0.3 =

———

c‘? Toper 15:1 ~ .
36, Qc-'/ use <k 3°49’ S
(3 T~
EXIT S ENTRANCE e/ a
INTERSECTION ANGLE 70° ¥ INTERSECTION ANGLE 1i0°® T-

2 LANE DESIGN

NOT TO SCALE

APPROVED BY, B.C. MINISTRY OF TRANSPORTATION, COMMUNICATIONS AND HIGHWAYS DESIGN
fzw DESIGN AND SURVEYS BRANCH MANUAL No

DIASGTOR DESIGN AND SURVEYS INTERSECT'ON LAYOQUT DIAGRAM C.t—-1.1

PATE 78-0z-08 2 AND 4 LANE HIGHWAYS

REVISED a7 - 0l
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S i 2 = e = 5
TYPE B URBAN
pe=- A 22 o] C A {
= AP S S —
T e i ——— am—
"—ﬂ o5 w 3¢

TYPE A s METRIC
URBAN RURAL
DESIGN | DIMENSION IDIMENSION A DESIGN DIMENSION]DMENSION DIMENSION
SPEED A *TAPERS SPEED A B A*TAPERS
50km/h 54m 30:1 50 km/h 54m 35m 30:{
60km/h 72m 35m 40:1
TOkm/h Bl m 40m 45:(
BOkm/h S0m 45m 50:4
S0 km/h 99m Om 55:1
I00km/h 08m 55m B60:1

*When designing off-centre turn slots
DIMENSION A is calculated using the
above taper ratios.

DIMENSION C - Length required for
Vahicls Storage.

DIMENSION D~ Length required for
Vehicle Turning Path.

ALL DIMENSIONS ARE IN METRES .

APPROVED

MG-Cista

EXECUTIVE DIRECTOR ENGINEERING

DATE
REVISED

FEB. {§77
81-09-=2i

B.C. MINISTRY OF TRANSPORTATION AND HIGHWAYS DESIGN
DESIGN AND SURVEYS BRANCH MANUAL No.
TYPICAL LEFT TURN LANE LAYOUT C.l1-2.

AT INTERSECTIONS
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m » 3
5 m \r\ §
o N e { A ; 22
@
f i
E J— Py i Ratio se1 on paint line E'Og * 3 h i” 22
- } . . — 36 36 RS .
~ - .o — 4
2z —— o
T i
w n ]
° EXIT TAPER T 1\
FIGURE | | Ri-22 )
1 -
® T
o P
[pEsien H &~
= SPEED| A | Ratio T
m z km/b | - Rz - 50
x » 9 70| B1145:1|65 s
-5z 80| 90150:1}70 OTES e
tl710l smeee e e e — e — 5
= a o A o
» S 50| 99155:1| 75 3
- 2 4 ) L  See Design Manual No, C.l-i.0 for wheeipath confrol points &
0 IE 2 g 100 { 108 :so;i BO | 2. Rt B Rz is variable for Intersections other than S0° -
o 2= When designing off centre Intersections maintain "Ratio” =]
2 T *3 for given design speed z
=.3 =
- [ I-3-]
» £ °%
I 5 o
r 3 50
=< =Z
m o | g
-4 "o f A 22
2 = ng
m = ax |
L | ; a
a< Q
cm s 1.6 -—— 3.6 . =! e TH g
T3 = 3.6 — {3.8) o3 = >
> - ——o T TS A s \-:5--. g S - 6 4 4
= m g 3.6 ‘Rural —/ - Urban
=] w
=
j > - T 4.6
; o g PL t
z 2 =z "_
m ] :
2 i
3 0 BEREN 1 $sshss :
= ECE LERATION LANE FEEOl A [Ratio | T |PRL.IPL.|PL2 X
FIGURE 2 70| 81 i4s:1| 65 | 55)49.1| 66 :
o zg| nIe 80 { 90:50:1| 70 | 70|63.0] B4 ag ;
— z0 . (3 I
| s 2 PL. use for grodes less than 3% . 90 | 99155:1 75 0| 810j108 |
n ; pLy " upgrades aver 3% (PL. X 0.9) 100 | 0B E 60:1) 80 | 110 | 99.0|132 g [
o e PL2 " " downgrodes over 3% ( PL X 1.2) ; %
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Grovel Shouider=-—y

Poveds Shouider

inne Frge —

DESIGN ] EXIT
| A Rete B e - ° ] o [ Ri|Re
: 30 o, Ll C. a E
70 Bl | 45 :4_0 - min 65 T0®-T6 L'{“ WEE{.,W_BO 18 ¢
80 90 | 500 45 g 70 T77°-B3% 16 81° - BT®| 20
90 99 | 551 50 -E 75 B4°- 87°! IS Bg°- 97°; 22 DRAWING NOT TO SCALE
Pt N Bt B~
ICC ! 0B | 60 55 > 80 B8g®- 92°%! i4 98°-100°] 25
DESIGN WVEHICLE: WB 15
93°- 96°%| 5 101° - 103° 37
97°-103°| 16 104°-106°| 39 | ~ | 100°-105° | 40 | - |
104°-110°| 17 107°-110°} 47 - 106°-110° | 45 -
DESIGN NOTES
SPEER] T2 FlLz PARALLEL . f [
LL..71.08 SN RS SN U DECELERATION LANE |. See Design Manuo! No.C.1-1.0 for wheelpath contrel points d.

[Shown 1NUS  c— — ——]

P.L. wuse for grades less than 3%
P.L.t use for upgrades over 3% [(PL x 0.9)

P.l..2 use for downgrodes over 3% (P.L.x 1.2}

B.C. MINISTRY OF TRANSPORTATION & HIGHWAYS

DESIGN AND SURVEYS BRANCH

TYPICAL HIGHWAY INTERSECTION

2 LANE DESIGN-EX!T TAPER AND
PARALLEL DECELERATION LANE

2. When designing off centre Left turn lone, maintain "Ratio"
far given design speed.

3. 'C' Length reguired for vehicle storage.

4. Right turn decelerction fanes (Paoralie} lanes: BL.) should
be providsd on the Highwoy when right turning vehicles exceed
10% of the totol approach volume.

5. Left turn slots {Direct type) should be provided on minar
roods when lefl turning venicies exceed 20 per hour,

6. 1.8Bm offset for Rura! Highways
l.2m offset for Urban Highwoys

7. Design width 'e' is for WB 15 venhicles. For other conditions
use template wheelpath plus 1.Om.
'd" variable - minimum 5.5 m.

9. Min. dimension of island 5.0 m any side.

LEFT TURN SLOT
(DIRECT TYPE)

FOR CURB &
GUTTER SEE C.1-25

APPROVED

EXECUTIVE DIRECTOR ENGINEERING

DESIGN
MANUAL No.

DATE

REVISED

78-10~-10

87-01I

Cl-2.3
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Four Righl-turn islands
are shown ta clarify

A 55m i dimensions. Aclual
.. number will depend
‘ c N Minimum Slorage upon sile needs.
Medion Truck Islond —
e 30— 30— See QDetail ,/
;l alo ‘I_J /
g - B ~Saara-
;: 1 — -~ Mt HW{‘_‘:‘. l:-..gu:.l . A2
h T LTI ----'-A-----4....<DM:,/"__‘_’___ —_— e 10 - '\:_:
o 50 3 3 =
e et e 3] P.L. 55m Storage
' and Deceleration
Lefl--lurn Slot Right—turn Slot .
DE DESKGN }
i | A (Ratio| B |Ratio| ¢ | c1 [ c2 o | T | PL | PLI[PL2 -
70 153 | 45:1 [130.5] 45:1 | 40 40 50 70 65 40 40 50
B0 | 170 | 50:1 [145.04 50:1 | 55 50 70 80 70 55 50 70
90 187 | 55:1 |159.5) 55:1 | 75 65 95 90 75 75 65 95
100 | 204 | 60:1 |174.0f 60:1 | 95 85 115 100 B0 95 85 115
NOTE: NOTE:
C use for up and down grades less thaon 37%; P.L. use for up and down grades less than 3%;
C1 use for upgrodes of 3% or more; P.L.1 use for upgrade of 3% or more;
C2 use for downgrades of 3% or more, P.L.2 use for downgrade of 3% or more.
R 0.6\ 09 ¢
T wey—R 0,75
NOTES: o

1 I S o
. 'd' variable, ee C,1-1.0 _ ]
for Wheel Path Gontrol Peints. Left—turn Truck Island Detail

Use LLT 18/21 Template

2. ‘e’ variable. Use LLT 18/21

Wheelbase Template plus 1.0 .
P P m T—Intersection

3. When truck islands installed they shall be i eft —
laid on top of finished pavement, to Typical Left—turn Layout
agllow for possible future removal. - A I 78—

4. See X.C.1-2.4 for discussion of B e e {;”ﬂ = ——

appropriate island use. T T
See above or C.1-2.3 for Exil ond W
Entrance Details on the Minor Road.
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© Gravel Shoulder ==y
Paved Shoulder ]
' 36 Lone Edge — - 3.6 !
LR — — = L. T T — T Ty
36 Ratip :“':‘_5_)“3_ 30.0\ A ““”\23 AR “‘See note 10 i R K o “'u‘\l'j._h‘..U !
e, e — v e e —=_ 73 A in
: ' —_— a0} v
——— 3_5’}—‘See Design Monual No. C.1-1Li
e E— p— - B r i / =
Lone Edge — - 3.6 —
Paved Shouldes |
Gravel Shoulder-—" ]
i
P.L. :
i
. ) N
EXIT TRANCE
I
R '
o‘h\“xm R :
T~ ]
~ ]
oEsioN _ % | EXIT ENTRANCE |
vl A s T Bo O Bbg | Ri| R b | R | Re |
70 {49.5| 451 | 40 | oo 70°-76°1 17 70°-80° | 18 | 50 | 70°~76°| 18 | 50 |
o] Il S St R SRR O - |
80 | 55 | 501 |45 | =® 77°-83°1 16 81°-~87° | 20 | 50 | 77°-83°; 20 | 50 S~ |
= RN Bt et SRSt ettt il -~ '
N i o_ a 5_ o o o H S.a
20 {605| 551 |50 | ¢ | 84°- 8771 15 88°-97° |22 | 01 8492z | 90 DRAWING NOT TO SCALE e
' > o LH i o, o 1 Rt
100 | 86| 801 | 55 889201 14 ] L 00°| 25 | 50 93°- 9571 25 | 30 DESIGN VEHICLE : WB 15 4 'DETAIL !
93°- 96°! 15 10l°-103° | 37 /
97°-103% 16 104°-106° | 39 40 F 3
104°-110°] 17 | [lo7°-110° | 47 | - 1106°-110°| 45 | - Curb 8 Gutter
Application
DESIGN . Rad.] e NOTES .7 pp
sPeen| T BL. | PLA[RL2 PARALLEL N . -
km/h - DECELERATION LANE I8 | 6.8 I. See Design Manual No.C.i-1.0 for wheeipeth control points d.
70 { 65 | 55 49,1 66 20 | 66 2. When designing off centre Left turn lane, maintain "Rotia"
80 | 70 | 70 |83 Ol 84!, 22 | 65 far given design speed.
90 | 75 | 90 |81.0] 08 25 | &3 3. 'C' Length required for vehicle storage.
o I g 34 | 6.0
{00 | BO | 110 [99.0] 132 37 | 59 4. i.Bm offset for Rurcl Highways.
e - . t for Urbon Highways,
NOTE 23 1 59 1.2m offset for Ur q ¥y
40 | 59 5. Design width 'e' is for WB IS venhicles. For other conditions
P.L. wuse for grodes less than 3% . . .
45 | 58 ose template wheelpath plus LO m.
P.L.. use for upgrodes over 3% (PL.x 0.9) — o
47 | 58 6. 'd' varicble - minimum 5.5m.
P L.2 use for downgrades over 3% [(P.L.x |.2) 50 | 57
i 7. Min. dimension of island 5.0m any side.
8. All curb radii to be 0.5m on islonds.
9. For direct taper see C.1-2.3.
{0. Median barrier moy be used os an alternative to
the raized island. See B.2-1.3.
8.C. MINISTRY OF TRANSPORTATION AND HIGHWAYS ; APPROVED BY DESIGN
DESIGN AND SURVEYS ! _
MANUAL No.
TYPICAL HIGHWAY INTERSECTION MG-Es n
EXECUTIVE DIRECTOR ENGINEERING
4 LANE DESIGN 2.4m MEDIAN C |-2 5
DATE 80-03-04 . .
PARALLEL, DECELERATION LANE
REVISED 870l Dhoe 100 0f335 TRA2020-03046

i 128-1807



DESIGN PARALLEL LANE — P.L. {m)
SPEED T RAMP SPEED  km/h
km/h m STOP 20 30 40 50
80 . 70 i€5 150 135 10 80
90 80 220 210 190 165 135
100 a5 295 280 265 235 195
NOTE :

I. Al grades less than 3% use P.L.

2. Upgrades 3 -5% use PL.x 1.4

3. Upgrades over 5% use P.L.x 1.6

4. Downgrades over 3% use PL.x Q0.6

a
APPROVED 8.C. MINISTRY OF TRANSPORTATION AND HIGHWAYS DESIGN
DESIGN AND SURVEYS BRANGH MANUAL No.

DIRECTGR DESIGN AND SURVEYS TYP'C AL HIGHWAY |NTERSECT|ON Cl-26
ot 22:03-29)  PARALLEL ACCELERATION LANE e
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0-31\ Paint_fine
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30°00' 00" 5 ] TS ) e
2.3 o"ﬁo PN i3 NP — 23 0.3~ i
S ! I 30 ——f
— Q‘S'd;;@ ) — §
q.‘\\h@
%
MOTE : Al beorings to be set out in the full circle system.
{ clockwise from Meorih)
INTERSECTION ; CURVES :
~> — —T : - DESIGN SPEED 90km/h
o urve H . .
el
R 125 R 9 A 25 R 28 R TS R 25 Dasign Vehicle WBI2
ac 12°24'24" fac 122108 | ar 65744277 [ae 547277137 [ ac 108715'57" [ ac 27°3527"
Te 13587  [Tc 16299 Te 16155 Te 12.863 | Te 10566 |Tc 6.38
Are 27067 | Arc 19,193 Arc 28585 Are 23,760 | Arc 14303 | Arc 12.039
Ec 0.736 £c 9.618 Ec 4.765 Ee 3.115 Ec 5.458 Ec 0743
ROC. 5-00 [BC. 0-00 JEC 0+47878 [8C, 000 |PCC Q-25760|6C 050102 i
N I042.000[N 1037240 {N 1003 900N 1013.500 [N 1023965 [N ;035041 i
£ . SO00D0JE 483259 |E 469913 [E 528239 |E 507898 |[E 523 808
|
|
|
|
i
APPROVED B.C. MINISTRY OF TRANSPORTATIOMN AMND HIGHWAYS DESIGN
iDESIGN AND  SURVEYS BRANCH MA N UA L ND,
EXECUTIVE DIRECTOR ENGINEERING i
FRONTAGE ROAD — BULB DESIGN c.1-2.7
DATE 80-03-04 H
REVISEQ 81-p3-2% | Page 102 of $§35 TRA-2020-0304
1 |

5



) 25
Yarighle  Median
2 1B 1A = TS
EN 3.7 L — . 3".7_. . L . _ ____.3__:? L o L — | — N
A = 37 . _ — — 37
2.5 2.5 - e T 32;6 —_— S
2.0 ]
! Lcs I PP ‘ Loy
T. 70 —— P.L iy Ls
; f | 035 required
] {see BC. Metric Curve Tables) i
- J
€3]
t ! o __lo
DETAIL
RAME PARALLEL LANE PL.
SPEED All Grades Up Grades Oown  Gredes
kmh | <3% | 3105% | >9% | 3l5% | >5%
30 120 [03 . 86 154 188
40 1o 94 | 7B 142 174
50 | 100 | 85 | 7D | 130 | 180
60 90 76 1 82 s 146
g
70 80 68 5;6 {04 128
BO 70 60 50 90 1§10
BASED ON HIGHWAY
DESIGN SPEED] 110 km/h
| l . |
Curb & Gutfer Applications ¢
06| Gutter
0.3 Curb
‘R 1L2R Faor curb B guiler specifications t
seg 2 5P 219 '
AFPROVED B.C. |'\-'1IINI|S'|'Fi‘L_j QOF TRANSPORTATION AND HIGHWAYS DESIGHN

EXCCUTIVEO BIHECTOR ENGINEERING

OATE 8] -¢I-3g

FEVISED 87 -0

DECéLERATlON LANE

FOR F:REEWAYS AND EXPRESSWAYS
!

DESIGN  aMD  SURVEYS BHANIH
T

Page 103 of 33
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¢ (3
VARIABLE MEDIAN
T Pavad Shoulder 1.5 .5
— _ . — _ _ _ _ L _ a7 _ . - _ _ — . _ I S _ —_— —T
_ — _ a7 — — - 3,7
LT s - T 3.6 Z3
— = — % Z%g Z
: /”’—::”j ‘Z.T_O.s L0.5 : s
. f '—b.b E
" | L 5 T 90
Ls 50 120 T + T :
or as Required i ,
o z
¥ (see B.C. Metric Curve Tables) {
;
2.5 Paint Line
Edge of Pavement —
V0D el Y _
i P.L. for 100 km/h ' RAMP P.L. far 110 km/h
b Al Grades Up Grode Down Grode jf SPEED All Grades Up Grads Down Grade
/b | 3% [3~5%] >5% | =>3% km/h | «<23% |3=5%[>5%| >3%
30 135 280 415 80 30 225 400 590 80
40 115 275 405 80 40 195 390 585 BO
50 T5 230 370 60 50 165 360 o275 80
80 60 155 290 60 1 60 HO 325 550 BO
70 80 60 145 60 70 BO 210 440 80
B8O | 60 60 60 | 60 | B0 | 8O 80 | 265 80
i
For>10% trucks, truck speed rather ihan
ramp speed may control PL.,
|
BRITISH COLUMBIA MINISTRY OF TRANSPORTATION AND HIGHWAYS i APPROVED BY DESIGN
DESIGN AND SURVEYS BRANCH . MANUAL No.
ACCELERATION LANE : MC-E\GL"..,
) ¢ § EXECUTIVE DIRECTOR ENGINEERING
FOR FREEWAYS AND EXPRESSWAYS i C 2-..' 2
. i {oate 1981-01-30 . .
| | Revisep B7-0l
o104 2248 20720)-
o =R 202003046







Province of British Golumbia
Ministry of Transportation and Highways

——ELECTORAL DISTRICT
PROJECT NO,
—HIGHWAY NO,
(RE)CONSTRUCTION; 10

SCHEDULE OF APPROXIMATE QUANTITIES AND UNIT FPRIC

ITEM RATE DUR
NO. DESCRIPTION OF WORK UNIT QUANTITY IN
DOLLARS S
1. Mobilizatiop
(See Special Provisions, Clause 3
Move in and Move out L.S.
PAR - GRAD
2. Clearing and Grubbing
(See Special Provisions, Clause b
(a) Clearing he
(b) Grubbing ha
3.+ Roadwavy Drain Excavatjion 300 m_Freehsa
[ (See Special Provisions, Clause h]
] (a) Type uAll m3
(b) Type "B" m3
(¢) Type “C" o3
(d) Type "D" o3
I
f " 1 3
: (¢) Type "D", Borrow m
" (f) Organic Stripping (and Waste Material) m3
(g) Topsoil m3
4.| Overhaul on Excavation 1000
(See Special Provisions, Clause__ __ ) Sta. m
5. Bavement Ripping
(See Special Provisions, Clause h] m?
87-07 .l1=-1.0
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ITEM RATE || AMOUNT
NO. DESCRIPTION OF WORK UNIT QUANTITY IN

DOLLARS S ¢

6. Increasing Compaction and Watering

(See Special Provisions, Clause )

(a) Increasing Compaction of Top 0.3 m
of Subgrade, Section 201.22 m2

(b) Watering in Accordance With |
Section 201.23 kL

7. - Base Gourse & Sub-Base Aggregates {

Section 202

. (See Special Provisions, Clause )
‘ (a) Select Granular Sub-Base
; 100% to Pass 75mm Square Mesh Screen t

. (b) [Well Graded, ]

: [Intermediate Graded, ] Crushed Base

! [or Open Graded ] Course
! 100% to Pass 75mm Square Mesh Screen t

(e¢) {Well Graded, ] Crushed Base
[Intermediate Graded, ] Course, From
[or Open Graded ] Stockpile
100% to Pass 75mm Square Mesh Sc:reen t

(d) [Well Graded, ]
[Intermediate Graded, ] Crushed Base
[or Open Graded ] Course
100% to Pass 25mm Square Mesh Screen t

| (e) [Well Graded, ] Crushed Base !
X [Intermediate Graded, ] Course, From i
{or Open Graded ] Stockpile , ;
100% to Pass 25mm Square Mesh Screen t '

(f) Crushed Granular Surfacing
100% to Pass 19mm Square Mesh Screen t !

I (g) Crushed Granular Surfacing, From :
| Stockpile, 100% to Pass 19mm Square f
= Mesh Screen t

8. i Gravel Blanket '
* (See Special Provisions, Clause ) i

9. | Rock Blanket ‘
(See Special Provisions, Clause )

10.| Gravel Facing
(See Special Provisions, Clause )
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ITEM

RATE OUN

NO. DESCRIFTION GF WORK UNIT QUANTITY IN
DOLLARS $ ¢
11. | Bridge End
(See Special Provisions, Clause____ ) t
12.
(See Special Provisions, Clause___ ) t
(a) First Kilometre t
(b) Second Kilometre t
t
(1) Twelfth Kilometre t i
13.| Fenc nd s i
(See Special Provisions, Clause___ ) t
(a) Fencing, Type "__",
(Dwg. No.__ -SP203) m
(b) Gates,__m Opening i
(Dwg. No.__-SP203) Each
14.| Foundation Excavation
(a) Type "A" 3
(b) Type "B" m3
(c) Type "C" m3
(d) Type "D" m3
15.{ Culverts i
(See Special Provisions, Clause___ ) [t
(a) m
(b) m
(c) m
(d) m
(e) m
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ITEM

RATE || AMOUNT

NO. DESCRIPTION OF WORK UNIT QUANTITY IN
DOLIARS 5 ¢
15. |Culverts (continued)
(f) ]
(8> m
¢h) Each*
Each* 1s used for Elbows, &tc.
(1) Each*
(Delivery to site and installation in
accordance with Section 210. Foundation
Excavation to be paid under Item
All pipe to be supplied to Contractor,
f.o0.b. , B.C. !
i
16. | Structursl Steel Plate Pipe
(See Special Provisions, Clause )
(a) m
(b) m
(e) m
(d) m :
(Pelivery to site and installation in i
accordance with Section 210, Foundation {
Excavation to be paid under Item ___ f
All pipe to be supplied to Contractor,
f.o.h. , B.C.
17. | Precast Concrete Catch Basins aphole
and Catech Basin Manholes
i (See Special Provisions, Clause )
(a) Catech Basins (Dwg. No._ -5P219) Each
(b) __ Manholes (Dwg. No.__-5P219; Each
(i) 0-2m Each
(11 2 -3 m Each ]
(1ii) 3 - 4w Each
(c) __ Catch Basin Manholes
(Dwg. No.__-SP219) Each
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ITEM RATE OUNT
NO. DESCRIFTION OF WORK UNIT QUANTITY IN
DOLLARS $ ¢
18. [Storm Drains
(a) m
(b) m
(c) m
(d) m
(e) m
(£) m
| () Each¥
: Each* is used for Tees, Wyes, etc.
;(h) Each*
i
' (1) Bedding and Backfill m3
| (Delivery to site and installation in
!accordance with Section 219. Foundation
|Excavation to be paid under Item ___.
! A1l pipe to be supplied to Contractor,
| f.o.b. , B.C.
19. | Metal Bin Wall
i (See Special Provisions, Clause__ )
|
!
‘ (a) Delivery to Site and Erection. All
; Materials to be Supplied to the
Contractor, f.o.b. , B.C. w?
| (b) Structural Backfill t
20. ; Concrete Crib Retaining Wall
(See Special Provisions, Clause__)
(a) Delivery to Site and Erection. All
Materials to be Supplied to the
Contractor, f.o.b. , B.C. n?
(b) Structural Backfill t
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——

ITEM RATE || AMOUNT
NO. DESCRIPTION OF WORK UNIT QUANTITY IN

DOLLARS $ ¢

*21. | C te
(See Special Provisions, Clause__ )

{(a) Class"__" Concrate, Supplied in Place a3
(b) Supply and Place Reinforcing Steel kg

*When a "CONCRETE CONSTRUCTIOQN" section is included in the Schedule,
include this item in that section.

22. | Riprap
(See Speclal Provisions, Clause__)

(a) Hand Laid m3
(b) Loose o3

23. | Sandbegs, Supplied in Place Each
(See Special Provisions, Clause___)

24 .| chain Lipk Mesh, Supply and Install w?
(See Special Provisions, Clause__ )

25. ] Shotcreting, Supplied in Place o’
(See Special Provisions, Clause____)

26. Rock Bolts, Supply and Install @
(See Special Provisions, Clause__)

27.| Accommodation Gover t es
(See Special Provisions, Clause_ ) Month
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ITEM RATE AMOUNT
NO. DESCRIPTION OF WORK UNIT QUANTITY IN
DOLLARS S ¢
28, nt e d t e
(See Special Provisions, Clause )
(a) Cement Treated Base Course,
Supplied in Place t
(b) Spray Bituminous Seal L
{c) Sand Cover t
29. { Asphaltic Plant Mixed Stabilized Base
{See Special Provisions, Clause 3
(a) Class"__", Medium Mix,
Supplied in Place t
{(b) Integral Curb (Dwg.No. 5-5P223) m
30. | Spray Primer
(See Special Provisions, Clause ) L
11. | Asphalt velling Course
Class"____ ", Medium Mix,
Supplied in Place t
32, ! Asphalt Concrete Pavement
(See Special Provisions, Clause ) L
(a) Class"__", Medium Mix,
Supplied in Place t
(b) Class'__", Medium Mix, f.o.b. Plant t
33, | Extruded Asphalt Curb
(See Specizl Provisions, Clause )
Type”___ " (Dwg.No. 6-5P223) m
34.| Extruded Concrete Curb
(See Special Provislons, Clause__ )
(a) Drawing No. 17-SP219 m
() Type"__" (Dwg.No. 6-8P223) m
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ITEM

RATE AMOUNT

NO. DESCRIPTION OF WORK UNIT QUANTITY IN
DOLLARS $ ¢
35. n utlet
(In Accordance with Section 226)
(a) 200mm Diameter Corrugated Metal Pipe m
(b) Cast Iron Catch Basin
(Dwg.No. 1-SP226) Each
36. | Shouldering Aggregate, Supplied in Place t
37. ulder W km
38. recast Reinforced Conc e No Pos
(a) 18" Type "B" (Dwg.No.1l-SP323) m
(b) 27" Type "A" (Dwg.No.2-SP323) m
(¢) CTB-3 (Dwg.No.8-SP323) m
(d) CTB-1 (Dwg.No.9-SP323) m
(e) CRB-M&F (Dwg.Nos.10&11-SP323) m
(f) CTB-2 (Dwg.No.l12-SP323) m
(g) CMB-M&F (Dwg.Nos.13&l4-SP323) m
(h) CPB-M&F (Dwg.No.15-SP323) m
(i) CDB-1 (Dwg.No.l6-SP323) m
Taking delivery, hauling to the site and
installation. All barrier to be supplied
to Contractor, f.o0.b. , B.C.
39, | Allowance for Adjust t ul
(See Special Provisions, Clause ) Prov.
Sum
40.| Allowance for Payments Under Specifications
Section 223.43
(See Special Provisions, Clause ) Prov.
Sum
41.1 Allowance_for Handwork
(See Special Provisions, Clause ) Prov.
Sum
42 .1 Px rato Work at Rajlw and d
Crossings
(See Special Provisions, Clause ) Prov.
Sum
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Province of British Columbia
Ministry of Transportation and Highways

ELECTORAL DISTRICT
—.EROJECT NQ,

. HIGHVWAY NO,
(REYCONSTRUCTION: TO
STATION TO_STATION BK, =
STATION AH, TO STATION
_ km
I ORY - SEG
km TO km

SCHEDULE OF APPROXIMATE OQUANTITIES AND UNIT PRICE

ITEM RATE AMOUNRT
NO. | DESCRIPTION OF WORK UNIT QUANTITY IN

DOLLARS $ C

1. Mobilization
(See Special Provisions, Clause )
Move in and Move out L.S.

T I - GRADING

2. Clearinpg and Grubhing

(See Special Provislions, Clause b

' (a) Clearing ha
(b} CGrubbing ha

3.{ Roadwa i e Excavation 300 m_Freehaul
{See Special Provisions, Clause )
(a) Ty.pe AW m3
(b) Type "B" !II3
(c) Type "C" m3
(d) T}"pe Mo m3
!

(e) Type "D", Borrow w3

(f) Organic Stripping (and Waste Material)| m?

(g) Topsoil m3
4, Overhaut]l on Excavation 1000
(See Special Provisions, Clause ) Sta. m
5. Pavement Ripping
(See Special Provisions, Clause } m3

§7-07 D.1-1.0
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)

(See Special Provisions, Clause

ITEM | RATE AMOUNT
NO. | DESCRIPTION OF WORK UNIT QUANTITY IN
DOLLARS ) ¢
6. ereasing Compactio t
(See Special Provisioms, Clause_ )
(a) Increasing Compaction of Top 0.3 m
of Subgrade, Section 201.22 w2 !
! (b) Watering in Accordance With |
Sectiom 201,23 kL ;
7. - Base Course & Sub-Base Aggregpates :
Section 202
~ (See Special Provisions, Clause__ )
: (a) Select Granular Sub-Base f
; 100% to Pass 75mm Square Mesh Screen t
. (b) [Well Graded, )
; [Intermediate Graded, ] Crushed Base |
[ [or Open Graded ] Course '
! 100% to Pass 75mm Square Mesh Screen t
- (c) [Well Graded, } Crushed Base
[Intermediate Graded, | Course, From
[or Open Graded } Stockplle
i 100% to Pass 75mm Square Mesh Screen t
|
! (d) [Well Graded, }
f [Intermediate Graded, ] Crushed Base ; !
§ [or Open Graded } Course ; i
i 100% to Pass 25mm Square Mesh Screen t
f . |
. (e) [Well Graded, } Crushed Base }
; [Intermediate Graded, | Course, From i i
; [or Open Graded } Stockpile ¢ !
i 100% ta Pass 25mm Square Mesh Screen t ! |
: E ]
: (£) Crushed Granular Surfaeing :
; 100% to Pass 19mm Square Mesh Screen t ! I
i
© (g) Crushed Granular Surfacing, From
| Stockpile, 100% to Pass 19mm Square !
| Mesh Screen t é
8. | Gravel Blamket ?
; (See Special Provisions, Clause_ ) ; !
! : i
9. % Rock Blanket ; |
| (See Special Provisions, Clause ) E |
10.‘ Gravel Facing :
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ITEM

RATE || AMOUNT

NO. DESCRIPTION OF WORK UNIT QUANTITY IN
DOLIARS S o
11. | Bridge End Fill
(See Special Provisions, Clause ) t
12. | Baul on Granular Base, Gravel Blankets,
Facing and Bridge End Fills
(See Special Provisions, Clause ) t
(a) First Kilometre t
(b) Second Kilometre t
t
t ;
(1) Twelfth Kilometre £ |
13.| Fencing and Farm Gates
(See Specidl Provisions, Clause ) t
(a) Fencing, Type "__",
(Dwg. No.__-SP203) m
(b) Gates,_m Opening ;
(Dwg. No.__-SP203) Each
14.| Foundation Excavation
(a> Ty.pe AT Ill3
(b) Type "B" : w3
|
(c) Type "C" ; m3
(d) Type "D" m3
15.{ Culverts i
(See Special Provisions, Clause___ ) It
(a) P m
(b) m
(e) m l
i
(d) m
(e) m
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ITEM RATE | AMOUNT
NO. DESCRIPTION OF WORK UNIT QUANTITY IN
DOLIARS $ ¢
15, [Culverts (continued)
(£) m
(g) m
(h) Each*
Each* is used for Elbows, etc,
(i) Each#*
(Delivery to site and installation in
accordance with Section 210. Foundation
Excavation to be paid under Item ____ !
All pipe to be supplied to Contractor,
f.o0.b. , B.C.
16. c e
(See Special Provisions, Clause____ )
(a) m
(b) m
(e) m
(d) m
(Delivery to site and installation in
accordance with Section 210. Foundation
Excavation to be paid under Item ___
All pipe to be supplied to Contractor,
f.o.b. , B.C.
17. | Precast Concrete Catch Basins., Manholes
and Catch Basin Manholes
;i (See Special Provisions, Clause___ )
{(a) Catch Basins (Dwg. No.__-SP219) Each
(b) __ Manholes (Dwg. No.__-SP219) Each
(i) 0 -2 m Each
(ii) 2 - 3 m Each
(1ii) 3 - 4 m Each
(c¢) ___Catch Basin Manholes
(Dwg. No.__-SP219) Each

Page 117 0of 335 TRA-2020-03046



—
y

ITEM RATE AMOUNT
NO. DESCRIPTION OF WORK UNIT QUANTITY IN
DOLIARS S ¢
18. |Storm Drains
(a) n
(b) m
(e) m
(d) m
(e) m
(£) m
(g) Each*
; Each* is used for Tees, Wyes, etc.
(h) Each*
{
. (1) Bedding and Backfill w3
| (Delivery to site and installation in
! accordance with Section 219. Foundation
[Excavation to be paid under Item ____
{ A1l pipe to be supplied to Contractor,
| £.0.b. , B.C.
19, | Bin Wall
. (See Special Provisions, Clause__ )
|
' (a) Delivery to Site and Erection. All
i Materials to be Supplied to the
Contractor, f.0.b. , B.C. m
(b) Structural Backfill t
20. ; Concrete Crib Retaining Wall
(See Special Provisions, Clause__ )
(a) Delivery to Site and Erection. All
' Materials to be Supplied to the
Contractor, f.o.b. , B.C. m?
(b) Structural Backfill t
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ITEM RATE AMOUNT
RO, DESCRIPTiON OF WORK UNiT QUANTITY IN
DOLLARS s ¢
%21, | Con tain W
{See Special Provisions, Clause )]
{a) Class"__" Conerete, Supplied in Place m?
(b) Supply and Place Reinforcing Steel kg
*When a "CONCRETE CONSTRUCTION" section is included in the Sc¢

include this item in that section.

22,

23.

24.

25.

26.

27.

Riprap

(See Special Provisions, Clause__ )
(a) Hand Laid
(b) Loose

Sandbags, Supplied Iin Place
(See Special Provisions, Clause__ )

Chain link Mesh, Supply and Install
(See Special Provisions, Clause_ )

Shatereting, Supplied in Place
(See Special Provisions, Clause__ )

Rock Bolts, Supply and Install
(See Special Provisions, Clause )

Accommodation of Govermment Emplovees
(See Special Provisions, Clause )]

Month

hedule,
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ITEM

RATE AMOUNT

NO. DESCRIPTION OF WORK UNIT QUANTITY IN
DOLIARS g ¢
28, ed Po
(See Special Provisions, Clause )
(a) Cement Treated Base Course,
Supplied in Place t
(b) Spray Bituminous Seal L
{c) Sand Cover t
29, pc xe e
{See Special Provisions, Clause 3y
{a) Class"_ ", Medium Mix,
Supplied in Place t
(b} Integral Curb (Dwg.No. 5-SP223) m
30. | Spray Primer
(See Special Provisions, Clause ) L
31. | Aspha ve c
Class"___", Medium Mix,
Supplied in Place t
32.} Asphal oncret av t
(See Special Provisions, Clause ) L
(ay Class"__ ", Medium Mix,
Supplied in Place t
(b) Class"__", Hedium Mix, f.0.b. Plant t
33. truded As Curb
(See Special Provisions, Clause )
Type"____" (Dwg.No. 6-SP223) m
34.| Extruded Concrete Curb
{See Special Provisions, Clause____)
(a) Drawing No. 17-5P219 m
{(b) Type"_" (Dwg.No. 6-SP223) m
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ITEM

RATE |l AMOUNT

NO. DESCRIPTION OF WORK UNIT QUANTITY IN
DOLLARS $ c
35. | Drainage Qutlets
{(In Accordance with Section 226)
(a) 200mm Diemeter Corrugated Metal Pipe m
{(b) Cast Irom Catch Basin
(Dwg.No. 1-8P226) Each
36. | Shouldering Aggregate, Supplied in Place t
37.| Shoulder Work km
38.; Precast Reinforced Concrete No Post Barrier
i .
{ (a) 18" Type "B" (Dwg.No.1-SP323) m
(b) 27" Type "A" (Dwg.No.2-5P223) m
{c) CTB-3 (Dwg.No.8-5P323) m
(d) CTB-1 (Dwg.No.,9-SP323) m
(e) CRB-M&F (Dwg.Nos.l0&11-SP323) m
(f) CTB-2 (Dwg.No.12-5P323) m
(g) CMB-M&F (Dwg.Nos,13&14-SP323) m
(h) CPB-M&F (Dwg.No.l5-S5P323) m
(1) CDB-1 (Dwg.No.l16-SP323) m
Taking delivery, hauling to the site and
installation. All barrier to be supplied
to Contractor, f.0.b, , B.C.
39.{ Allowance for Adjustment ¢f Haul
(See Special Provisions, Clause h] Prov.
Sum
40, Allowance for Payments Under Specifications
Section 223 .43
(See Special Provisions, Clause ) Prov,
Sum
41.1 Allowance for Headwork
(See Special Provisions, Clause___ ) Prov,
Sum
42 .| Preparatory Work at angd Bridge
Crossings
(See Special Provisions, Glause )] Prov.
Sum
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In order to provide sufficient space for placing of unsuitable material
during comnstruction, additional Right-of-Way width is to be pro;rided
beyond the slope stake point to contain the wasted material piled 1.2 m
high. Genezally, this material is pushed each way from centre line.
In built up areas where (1) is not possible, definite areas must be

allocated, and noted in the Special Provisions.

LRFRCVED

77

B B.C. MiNiSTRY CF TRANSPORTATION, COMMUNICATIONS AND HIGHWNAYS .

DESIGHN AWD SuRVETS IRANEH MANGA. Yo

77-11-2¢
1172 STRIPPING AND WASTE D.1-2.0

FEv:SED

Doge Jo2 ol i35 T el el R RTINS




For short projects where the 150 mm depth of

75 men Crushed Base Course is in the region of 20 000 tonnes

or less, it 1is likely it will not be economical te include

this item unless there is a ready source available, i.e.

from Ministry crusher, stockpile, er by purchase.

Thus if the quantity of Crushed
small and not readily available, it shall
replaced by Select Granular Sub Base. In
Select Granular Sub Base is predominantly

Crushed Base Course shall be increased to

Base Course is
be deleted and
this case if the
sand, the 25 mm

225 om depth.

4PPROVES

D:HEﬁES]EN

£

DESIGM AMD SURVEYS BRANMCH

GRANULAR BASE

0aTE
SEVISED

B8.C. MINISTRY OF TRANSPORTATION AND MIGHWAYS DESIGN

MANUAL No.

D.1-7.4
Page 123 of 335 TRA-2020-03046




-

Include installation of drainage curb and outlets for paved
surfaces for 0.M. fills if:~

1. 0.M, fill is over 3 m high.
2. Grade is over 4%.
3. Superelevation is over 6%.

4, Any superelevated pavement is wider than 15 m.

NOTE:
- Asphalt curbs for rural projects.
- Concrete curbs for urban projects and other areas
where there is considerable development.
APPROVED 8.C. MINISTRY OF TRANSPORTATION AND HIGHWAYS DESIGN
DESIGN AND SUAVEYS BRAWCH MANUAL Ne.

CIRECTOR OESIGN AND SURVEYS WARRANTS FOR DRAINAGE CURB D.1-33.1
BATE 79-01-05
REVISED §2-04-30 Page 124 of 33§ TRA-2020-03046




1. Te prevent unsightly and excessive humping in the centre

of raised traffic islands, the folloewing note should appear

on the drawings or in the Special Provisions:-

"Curbed island surfaces to be paved shall lie in a plane

parallel to road superelevation and/or grade."

All of the note may not apply, and thus only the applicable

portions need be shown.

2. Extruded concrete curb shall be used for traffiec islands.

Small protecter islands used with 2 way left turn lanes

shall be s¢lid coucrete.

3. Guidelines for surfacing traffic islands are given in

Circular G56/79. Policy Guidelines for Landscape Design.

The altermnatives are:-

a.

Asphalt paving invelving backfill with 19 mm crushed

gravel and capping with a 50 mm lift of asphalt.
Grouted stone paving using available cobbles or
shot rock.

Concrete paving where island ramps are required
(see Design Manual No, C.1-1.3).

Grass or low growth planting where islands are

unusually large.

~ )
APPROVED
f?/ . JETIGN END SURVEYS HRAWCH

DIRECTOR DESIGM AKD SURAVEYS

CURBED ISLANDS

OaTE

eevisen  1380~046-15

B.C. MINISTRY OF TRANSPORTATION, COMMUNICATIONS AND HIGHWAYS

DESIGN
MANUAL Me.

D.1.34.1

TM@-&&&%




Where a Contractor's Work Camp is required, it shall generally be
left to the Contractor to select a site, and it will be his
responsibility to make application to the appropriate agencies.
If a Camp is required in an area of special interest such as a park
or reserve, then the designer shall determine where camps would be
acceptable and refer to the site{s) in the Special Provisions.
Formal application would still be the responsibility of the
Contractor.
3ome guidelines for the choice of work camp sites are as follows:-
l. The prime reguirement is a good water source,
2. B8ize: (a) Minimum 1.2 hectares, preferably 2 hectares.

(b} Minimum width 60 metres.
3. As close to the middle of job as possible,.
Y., A minimum of grading or clearing, AND WITH GOOD NATURAL DRAINAGE.

5. Access Lo the site by private automchile,

Items 3, Y4 and 5 have to be adjusted to actual conditions.

Pl o
APRROVED / B.C. MINISTRY OF TRANSPORTATION AND HIGHWAYS
QESIGN anD SUAVEYS BRANGH MANUAL NO.
alv\{; EStGN  4MD SURVEYS 8 .
Py Contractor's Work Camp Sites D..-39.1
RE\;‘TSED 1961-02-27
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to include a crusher and stockpile site.

1. When designating a gravel pit, assure that the area shown is sufficient

If the gravel pit report

indicates a crusher and stockpile site, show this on the plan drawing.

el

e
dats 78-06-02

RAEVISED

B.C MINISTRY QF TRANSPORTATION, COMMUNICATIONS ANDT HIGHWAYS
DESIGNH AND SUAVETS BRAMNCH

CRUSHER AND STOCKPILE SITES

Page 127 of 335
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1. One complete set of plan prints showing slope points (working

These will allow a gquick check of right-of-way requirements,
and are also of interest to the Construction Project Superviseor

especially where utility poles have to be relocated.

drawings acceptable) are to be submitted with all design projects.

/
Py a

pa-s 78-05=-31

REVISED

B.2. MINISTRY OF TRANSFORTATION, COMMUNICAT GNS AND RIGHWAYS
RESIGH AN GSURYETS BRaNLH

TRAWDIGS SHOATNG TOES OF CUT AND FILL
SLOPES
Page 128 of 335
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l. Pre-tender meetings shall be arranged with the Director of
Construction and/or Regional Manager of Construction for each
Contract project prior to submittal to the Executive Director
Engineering for approval.

2. Half-size prints of all the project drawings, copy of the draft
Special Provisions and an unpriced Schedule should be forwarded
to the Construction Project Supervisor at least two weeks in
advance of the meeting.

3. Notes shall be made of all desirable changes. Some items may
require further discussion with the Director of Highway Design
and Surveys, or the Senior Highway Design Engineer prior to
acceptance.

L. TFor Urban curb and gutter design, meetings shall be arranged
with either the Director of Construction or the Director of
Paving depending on which Branch will supervise construction.

APPROVED  / B.C. MINISTRY OF TRANSPORTATION AND HIGHWAYS DESIGN
( e / ft DESIGN AMD SURVEYS BRANCH WANUAL Na.
C 4
DIRECTOR DESIGN aND 5S5URVEYS PBE—TENDH{ MT DIGS : ] —__3 C . .-_L
OATE TR=CL-17
REVISED 83-07 Page 129 of 335 TRA-2020-03046
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1. A1l design information is to be included in design folders

using available H forms. (See D.1-39.7)

2. All items on estimete (including materials) must have the guantity
substantiated by entry in design folders. Figures used for
estimate must be boxed in red and clearly dencted by the term

'Estimatet.

3. All Design ¥older information shall be forwarded to the Regionzl
Manager of Corstruction or the Construction Branch Project
Supervisor; or to the Regional Director or District Highways

Manager if the Project is to be constructed by Day labour.

Fi

APPROVED . B.C. MINISTRY QF TRANSPORTATION AND HIGHWAYS CESIGN
/Ag DESIGN AND SURVEYS HRANCH MANUAL No.
m%c' DESIGN AND SURVEYS DES IGN FOIDERS = v A 6
A PRI R
oaTE Te8_OLel7
REVISEC 83-C7 Page 130 of 331 TRA-2020-03046




All design information is to be included in design folders

using available 'H' forms as below:

FCRM TITLE NUMBER

APPROXIMATE ESTIMATE OF GRADING &

FOLDER

EMBANKMENT QUANTITIES H 756 3
ASPHALT PAVEMENT H 754 2
CLASSIFICATION REPORT H 740 4
CLEARING, GRUBBING & RIGHT-OF-WAY AREAS H 749 1
CLEARING & GRUBBING SUMMARY H 750 1
COMPACTION OF SUBGRADE H 755 2
CONCRETE CULVERTS H 743 l
CONCRETE RETAINING WALLS H 746 1
C.5.P. CULVERTS H 741 1
CULVERT SUMMARY H 742 1
FENCING & GATES H 745 1
FOUNDATION EXCAVATION SUMMARY H 744 1
GRADE SHEET H 78 2
GRAVEL PIT H 761 4
GRAVEL QUANTITIES & HAUL H 733 2
GUIDE RAILS & BRARRIERS H 748 1
MATERIAL QUANTITY SUMMARY H 757 3
METAL BIN WALLS & CONCRETE CRIB WALLS H 747 1
OVERHATUL H 758 3
PARTY CHIEF'S FIELD REPORT H 762 4
QUANTITY CHECK H 758 3 :
SCILS CLASSIFICATION & DESIGN SUMMARY H 760 4 é
STREAM FLOW CALCULATIONS H 751 l ;
TRAVERSE TABLE H 101 2
UTILITY POLES TO BE MOVED E 96 1
APPROVED 8.C. MINISTRY OF TRANSPORTATION AND RIGHWAYS DESIGN :
DESIGN 4ND SURVEYS BRANCH MANUAL No i
DIRECTOR DESIGN IND SURVEVS W' F O R M & D.1-39.7 S
DiTE §2-05-05
REVISED 87-07 Page 131 of 335] TRA-2020-03046




ROADWAY DEFINITIONS - R.T.A.C.

1. Freeway:

2. Expressway:

3. Arterial:

4. Collector:

5. Local

OVERPASS :
UNDERPASS :

FLYOVER:

INTERCHANGE :

A divided highway for through traffic with full
control of access by grade separations at
intersections.

A divided highway for through traffic with access
only at intersections.

Some intersections may be grade separated.
A street or highway usually on a centinuous route,

primarily for through traffic with land access a
secondary consideration. )

A street or road performing the dual function of
land access and the distribution of traffic
between arterials and local roads.

A street or road providing land access with little
or no provision for through traffic.

Structure carrying highway over road or railway.

Structure carrying road or railway over highway.

Structure carrying one way traffic of highway over
same highway.

Temporary railway diversion used during the
construction of a highway underpass.

Grade separated intersection.

For other definitions see "Glossary" in R.T.A.C. Manual

/

APPRQVED B

-

REVISED

B.C. MINISTRY QOF TRﬂNSPORTATION, COMMUNICATIONS AND HIGHWAYS
DESIGN AND SURVEYS BRANCH

)7 bl -
/< Y] deer | DEFINITIONS
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l. An estimate for seeding costs is to be included in
the Schedule of Approximate Quantities and Unit Prices
under 'Additional Materials' as a lump sum price.

2. The following prices are to be applied on a per hectare
basis for all Regions:-

Seeding and Fertilizing Mulching
$ 740/ ha $1,750/ ha

The Mulching cost includes Seeding and Fertilizing.

3. Solid rock areas are not to be included.
4. Mulching is to be applied on earth slopes steeper than
2:1 or where erosion could be a problem. Mulching is

not required on gravel areas as this prevents seed
from being washed into voids between the gravel.

5. 0.5 hectares per kilometre are to be added to the

estimate to allow for areas between toes and the
Right-of-Way boundaries.

A/

AP?VED it 8.C. MINISTRY OF TRANSPORTATION AND HIGHWATS DESIGN
DESIGN AND SURVEYS BRANCH MANUAL No.

JIRECTOR DESIGN AND SURVEYS S EEDIN NG D.1-40.1

DATE 79-05~08

AEVIEEE 87-07

o v

= 2 I3 R R .|
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An estimate for legal survey costs is to be included in

'The Schedule of Approximate Quantities and Unit Prices'! under

'Miscellaneous® as a lump sum price.

The following prices are to be applied on a per kilometre basis:-

1. Urban subdivision area

2. TRural subdivision area

4. Townships anc/or District Lots

4. Unsurveyed crown land

If existiing

legel survey posting is s

prices should be increased by 20%.

$ 6,000
$ 4,000
$ 2,900
$ 2,10C

parse, the above

APPROVED M

D!RECTGR QESIGN aWD SURVEYS

DATE TCLT D=2

REVISED Qr_r7

=

B.C. MINISTRY

OF TRANSPORTATION
DESIGH ANO SURVEYS BRAMCH

ZZCGAT ZURVETDS
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FLECTORAL DISTRICT

PROJECT NO,

EIGHWAY

(RE-)CONSTRUCTION

Enquiries

Requests for clarification of the Special Provisions, Specifications and/or
Drawings should be addressed to the Director of Construction, Ministry of
Transportation and Highways, 940 Blanshard Street, Victoria, British Columbia,
VBW 3E6 ~ Telephone Numbers 387-3276 or 387-3278.

SPECIAL PROVISIONS

. Location of Project

NOTE

The issue of typical/standard Special Provision clauses is restrieted to
concerned Ministry Branches and actual consultants. However, individual
requests will be considered upon receipt of a written request to:-

Ministry of Transportation and Highwazs
Design and Surveys Branch

940 Blanshard Street

Victoria, British Columbia

V8W 3E6

ATTENTION: Standards Branch

For convenience and easy reference the following three pages list the
Specifications Sections and Standard SP/Miscellaneous Drawings contained in
the General Specifications for Highway Construction available for the sum of
$25.00 from the Contract Documents Office at the above address.

Design Manual
#D.2(i)

(83-11)
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GENERAL SPECIFICATIONS SECTIONS

190 - General Requirements - 300 ~ Wire Rope
Highway Construction 301 - Structural Steelwork
191 - Preliminary and General - 302 - Reinforcing
Bridge Construction 303 ~ Timber - Materials
192 ~ Preliminary and General -~ 304 - Timber - Fabrication
Ferry Terminals 305 - Timber - Glued Laminated
194 - Traffie Control 306 ~ Round Timber Piles
195 - Protection of the Environment 307 = Preservative Treatment
200 - Clearing and Grubbing 308 - paint
201 - Roadway and Drainage Excavation 309 - 3teel and Iron
202 - Granular Surfacing, Base 310 - Paortland Cement
and Sub-bases 311 - Asphalt Materials for Highway Use
203 - Wire Fence and Farm Gates 312 - Guard Rail {See Temporary
204 - Guard Rail Specification Notes on Dwg.
205 - Riprap 1-5P312}
206 - Stone Paving 313 -
207 - Foundation Excavation 314 - Admixtures for Portland
208 -~ Dry Masonry Walls Cement Concrete
209 - Mortar Rubble Masonry Walls 315 - Treated Wood Fence Pgsts
210 - Culverts 316 - Galvanized Steel and Wire Fencing
211 - Concrete for Highway Bridges 317 -
and Major Structures 318 - Plastic Drainage Pipe
212 ~ Reinforcing Steel for 319 -~ Calcium Cnloride and Sodium
Concrete Structures Chloride
213 - Timber Bridges - Construction 320 -~ Corrugated Steel Pipe
214 - Timber Piling - Construction 321 - Traffic Paint
215 -~ Bridges 322 - Plastic Traffic Cones
216 - Painting of Steel 3tructures 323 - Precast Reinforced Concrete
217 - Barriers

218 - Concrete for Minor Works

219 - Concrete Curb and Gutter
and Storm DPralnage

220 - Asphalt Stabilized Base
Course Mixed in Place

221 -

222 - Plant Mixed Portland Cement
Treated Base Course

223 - Asphalt Concrete Paving

221 - Bituminous Seal Coat

225 - Production and Stockpiling
of Asphalt Mix

226 - Standard Highway Drainage Outlets

227 -

228 -

229 - Chain Link Mesh {(Slope Protection)

230 -~ Landscaping

231 ~

232 - Metal Bin Walls

233 -~ Conerete Crib Retaining Wall

234 -~

235 - Traffic 8ignals and Roadway
Lighting Installation

(ii)
(82:04)
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STANDARD DRAWINGS

MISC. DWG. # STD. {SP) #
ex 186-6 to 186-11 Culverts: . See SP210 series
186-12 Mortar Rubble Masonry Retaining Wall
186-13 Typica) Highway Section - Dry Masonry Walls
ex 186-15 Guardrail: See SP312 series
ex 186-16F to 186-16K No Post: See SP323 series for concrete traffic barriers
ex 186-17 Standard Wire Fence Type “ﬂ“} See 1-5P203 and
gx 186-21 Standard Wire Fence Type "B") Special Provisions
ex 186-28 Standard Wire Fence Type “C") for Modifications
186-22 Standard Farm Gate with Wood Posts
ex,186-27, -32, -34 Cattleguards: Frefabricated Steel Units to be Used
186-35 (hajn Link Mesh Imstallation - Slope Protection
ex 186-37 Asphalt Curb: See S5P226 series
186-38 Standard 24 Foot Cattle Guard
186-39 Standard Wire Fence with S$teel T-Bar Posts
186-40 Standard Farm Gate for Steel T-Bar Fencing
1-5P190 Scale House
1-5P194 Contractor's Name Tab (Rev. 82:07)
2-5P194 Standard Temporary Highway Oelineator
1-5P20) Typical Sidehill Rock Section and Rock Cut
2-5P201% Typical] Section Side Borrow {ex 316-4)
3-SPz01 Typical Section Earth Cut {ex 316-6)
4-5p201 Typical Retainina Wall Section
5-5P201 Typical Section Rock or Earth Fill and Shoulder Paving
Detail {ex 376-8}
6-SP201 Special Slope Treatment {ex 316-9)
1-5P203 Standard Wire Fences (A, B and Revised C)
1-5P210 End Walls for 450 mm to 1050 mm Pipe {ex ]86—6}
2-5P210 End Walis for 1200 mm to 1650 mm Pipe (ex 186-7)
3-5P210 Pipe Culvert Layouts for End Walls (ex 186-8)
4-Sp210 End Wall for Skewed Culvert (ex 186-10)
5-SP210 Concrete Cradle for Culvert Pipe [ex 186-11)
214-1 Pile Point
1-5P219 Combined curb and gutter [ex 275-1A & 1B)
2-5P219 Mountable curb and gutter {new
3-5p219 Valiley curb and autter {ex 370
4-5P219 Island or Median Curb {ex 17-5P219 of 1978)
6-SP219 Concrete Catch Basin (ex 275-3)
7-5P219 Precast Reinforced Concrete Catch Basin {ex 275-5)
8-5P219 Corrugated Steel Catch Basin {new)
10-5P219 Catch Basin Grate ?ex 289-4}
11-SP219 Catch Basin Frame {ex 289}
12-5pP219 Twin-Inlet Catch Basin Frame ([new)
13-5P219 Grate Installation Depressed Gutter {(ex 275-4)
14-5P219 Prefabricated Curb Inlet {new)
165-5P218 Trapping Hood {ex 289-5)
17-5P219 Combined Concrete Catch Basin and Manhole
Lex 275-2A & 354-2) .
18-5P219 recast Concrete combined Catch Basin and Manhole
ex 354-3
19.5P219 oncrete Manhole {ex 354)
20-5P219 Precast Reinforced Concrete Manhole (ex 354-1)
21-5P219 Prefabricated Concrete Tee Manholes {new)
22-5P219 Corrugated Steel Marhole - main smaller than riser (new)
23-5P219 Corrugated Steel Manhole - main larger than riser {new)
24-5P219 Marhole Frame #12 {ex 289-4)
25-5P219 Manhole Cover #1 (ex 289-3)
26-5P219 Concrete Sidewalk and Driveway Entrance (new)
27-5P219 Sidewalk Fence (ex 344 and 344.1)
28-SP219 Typical Reinforced Concrete Steps (ex 371)

(i1}
{82:04)
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STANDARD DRAWINGS {continued)

MISC, DWG. #

224-10

57D, (5P} #

1-SP223
2-5p223

3-5P223

1-5P226
2-5P226

J-5P226
4-5P226
5-5P226

40.1-5P235
40.2-5P235
40.3-SP235
41 -sp235
42.1-3P235
42,2-5P235
42,3-5P235
43 -5p235
44.1-5P235
44.2-3p235
45 -5p235
46 -SP235
47.1-5P235
47.2-5P235
47.3-SP235

48 -5P235
49 -Sp235
50.1-5P235
50.2-SP235
51 -5p235
52 -3P235

ex 275-14 to 275-5
and 289 to 289-5

ax

ex 316-9

ex 326
ex 327
ex 344 & 334-1
347
34B
ex 354 tg 354-3
E ex 370 & 371

1-SP311
1-5P312
2-5P312
3-5P312

1-5P323 (Imperial
NOTE: ¥-SP323 {lmp
2~SP323 {Imperial
§-5P323
9-5P323
10-5P323 & 11-5P323
12-SP323
13-8P323 & 14-SP323

Diagrammatic ; - Drum Mix Plants ex
Asphalt Circulating - Batch type 223/18
& Praportioning Systems } - Continuous Mix Plants (series

Grading Chart for Seal Coat Cover Aggregate

Cast [ron Catch Basin (ex 226-1A

Installation of Curb, Barriers, Catch Basin and Drainage
Qutlets (ex 226-2)

Integral Asphalt Curb (ex 327}

Drainage Curbs (ex 186-37)

Asphalt Curb Drainage Outlet {Rural) ({new)

Concrete Pedestal [Formed)

Concrete Pedestal for Special Davit and Signal Pole (Formed)
Concrete Pedestal {Sonotube)

Conduit Entrance - Cahinet to Pole

Junction Box Details (Plastic)

Junction Box Details fPTastic}

dunction Box Details (Concrete)

Post Mounted Flasher

Signal Head Mounting Details

Signal Head Mounting Details

Pedestrian Pushbuttan

Pole Mounting Clamp

Frangible Base Details - 9.2 & 10.7 m luminaire poles
Frangible Base Details for 13.7 m Tuminaire poles
Frangible Base Details for 13.7 m luminaire pales Safe-T-Base
installation instructians

Overhead Lamp Standard Wiring

Controller Pedestal Details

ITtuminated Davit Sign

IMuminated Davit Sign

Fire Signal Details

Details of Backguyinc of Standards

Concrete Curb and Gutter, Catch Basin See SP 219 series
and Manholes

Asphalt Truck Tank Sampling Valve

Guardrail - Steel W-Beam with installation notes
BCT - Breakaway Cable Terminal Assembly

THRIE - Beam Steel Guardraii

Typical Concrete Retqinin% Wall
Typical Sections - Sidenili, cut, side borrow ; see SP201
earth cut, retaining wall, rock or earth fill } series

Special Siope Treatment: see 6-SP201 (82:08)

18" x 10'Q" No-Post Barrier, Type B (ex 186-16F)
includes CBN-1, 457 mm Bullnose end

27" x B'0" No-Post Barrier, Type A [ex 186-16K)
27" to 690 mm CTB - 3 (£ & H) Transition

690 mm to 457 mm CTE - 1 Transition

690 mm CRB-M & (RB-F Roadside Barrier

B10 to 690 mm CTB-2 Transition

B10 mm CMB-M & CRB-F Median Barrier

Typical Cross Section - Required Shouldering: see 5-SP201
Asphalt Curb: See 5P226 series

Sidewalk Fence: See SP219 series

Standard Metal Bin Wall

Standard Concrete Crib RTtaining Wall

Concrete Curb & Gutter, -

Catch Basin and Manholes) See SP219 series
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ELECTORAL DISTRICT

PROJECT NO.

HIGHWAY

(RE-)CONSTRUCTION

Enquiries

Requests for clarification of the Special Provisions, Speeifications and/or
Drawings should be addressed to the Director of Construction, Ministry of
Transportation and Highways, 940 Blanshard Street, Victoria, British Columbila,
V8W 3E6 -~ Telephone Numbers 3B7-3276 or 387-3278.

SPECTIAL PHOVISIONS

. Location of Project

Scope of Project

. Work by Qthers

Project No. ?gélou)
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. Drawings

The drawings accompanying these Special Provisions and forming the basis
of this Contract are hereinafter referred to as the Drawings and are
listed in detail as follows:-

INQTE: Standard Specifications (SP) or Miscellaneous Drawing Numbers are to
be referenced in the #0rder of Contents?” [the Index)!

. Cross Sections

Cross sections of the Project are available for inspeetion at the office
of the Ministry of Transportation and Highways at

L L R N N R N N N N N N N N N LR R Y]

INQOTE: In some cases It may be necessary to include the cross sections as
project drawings.!

. Reference Information

The following reference information is available for examination at the
office of the Ministry of Transportation and Highways at

LA R R R O R O I I R I I I T R T R T VT

!Such As Geotechnical Investigation - plans, seismic profiles and
sections (but not reports), drill logs, drill cores and samples
and gravel pit investigation,!

No responsibility will be assumed by the Ministry for any interpretation
which the Contractor may make in using the above information.

Project HNo. SP.2
(82:04)
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Specifications and Requirements

These Special Provisions, together with the Contract Drawings, shall be
read and construed in conjunction with, and shall take precedence cver the
listed and otherwise applicable "General Specifications for Highway
Construction” and associated Standard Specifications (SP) Drawings.

Otherwise all work shall be in accordance with the "General Specifications

for Highway Construction" issued by the Ministry as referred to in the
Tender Notice.

However any section of the General Specifications bound herein may contain

revisions which shall apply to this Contract and shall take precedence
over a similarly numbered section issued previously. Sections printed on

pink paper have been converted to metric measure, by either a hard or soft
conversion.,

The Contractor's attentlion is drawn to the units of size and quantity
generally used in the documentation of the Projeect. If any material
required in the metric or imperial measure is suggested for use by the
Contractor in the other measure, then, provided that the change will not
unfavourably affect the design, size, mass or strength of the item, the
substitution may be approved by the Engineer upon written submission by
the Contractor. No variation in the Contract unit price or amount will
normally be permitted for such substitution.

. Contract Completion Date and Program

The whele of the Work as specified shall be completed neot later than

LR R I R R e R R R I I R I I I R R N R R N R A N R

The Contractor shall submit to the Engineer for the pre-construction
meeting or acceptance of the Tender, whichever is the sconer, a detailed
list of equipment and program showing the order in which, and the methods
by which, it 1s proposed to carry out the Works. Adeguate particulars
shall be furnished of the arrangements, methods, materials, construction
plans of temporary works which the Contractor propeses to supply, use or
construct. The following items shall be included in the program:-

(a) Clearing, grubbing and burning;

(b} Sub-grade excavation and embankments;

()

()

( ) Clean-up and vacate site.

Works not included in this Contract may be performed by others
concurrently with this Contract and scheduled in accordance with the
above-mentioned completion time.

Time is of the essence of this Contract.
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. Materials Supplied by the Ministry

The Ministry will supply the materials as listed hereunder, f.o.b. truck
the Contractors job site yard (or) . . . .. ... ..... , (ar rail}:
Corrugated Steel Pipe (culvert - storm sewer).

Structural Steel Plate Culvert Materials.

Storm Sewer Pipe.

Manhole Frames and Covers.,

Catch Basin Frames and Gratings.

Catch Basins (Cast Iron - Corrugated Steel).

Precast Concrete Catch Basins and Lids.

Precast Concrete Manhole Sections and Lids.

Binwzll Material.

Portland Cement.

Asphalt Primer, Asphalt Cement.

Guard Rail.

Precast Concrete Barriers.

e T R R T ey

The Contractor's attention is drawn to Clause 190.9 and in particular to
his responsibility for unloading materials (except where specifically part
of the Supplier's responsibility by the originating Purchase Order) and
the acceptance and any rejection of materials supplied by the Ministry.

INOTE Optional Paragraph Following!

Owing to the length of the project and the time for completion, the
Ministry will not be crdering all materials immediately to avoid storage
problems. The Contractor shall therefore keep the Engineer advised two
manths in advance of his proposed construction schedule to allow
sufficient time to procure materials for various phases of the work. It
shall be the Contractor's responsibility to satisfy himself that materials

will be available before commencing any phase of the work.

 Utilities

The Contractor's attention is drawn to the relocation and/or proximity of
the

and te the general requirements of Clause 190.19.

Utility Representative Telephone No.
I{NOTE ; List all lines, poles, pipes or conduits, etc. akove, Also name each

Utility and the utility’s responsible representative's name and
telephone number.!

Praject No. SP.Y
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. Protection of the Environment

INOTE: Use either the non-fish bearing or fish-bearing clause{s} following

as is applicable!

o fish-bearing streams, lakes or other bodies of water, or other

sensitive or special use areas are designated for this Project but the
general restraints in regard to the protection of any water or drainage

course shall be as set out in Clauses 1 {a) through 1 (d) of Section 195.

ORI

Fish-bearing streams, lakes or other bodies of water listed as follows,
and all referred to as "designated streams" which are subject to the
restraints set out in Section 195 are as follows:-

1
2

3

INOTE: List the name of streams, lakes etc. and stations above!

Any activity within the wetted perimeter of any "designated stream”
shall be carried out only between,
and .

-----------------

LR R U N S N I )

Sensitive or potential problem areas subject to the restraints set out

in Section 195 are as follows:-

The following officials shall be notified at least 5 working days prior

to commencement of any activity within the wetted perimeter of any of
the above designated streams.

Federal; Fisheries & Oceans Canada:

Name-o.-c--to-- ------ LR RN R L T I I I Title.q--ot-oo.c-ottroquQq
adress e Teleshone
Provinciéi; Fiéh & Wildlifé Branch, Ministry of the Environment

Name - . - e a -n s - .. aan o Title-o-o ------ LI a s u 4 rn
Addré;;‘....'.. . . R ' Telephone # . '

----------- PRI I BN R B A N R R} L A N N YR

INOTE: Where applicable add the following:!

Additional restraints are:-

Project Ho. SP.5
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. Protection of Railway Property

INOTE : Where applicable use the following:!

In addition to the general requirements of Clause 190.32 for the
protection of railway property the Contractor shall be responsible for the
following procedures and protective measures:-—

( ) Prior to commencement of any works, field inspection with the
Contractor's Superintendent, the Ministry's Engineer and the
Railway's Division Engineer and/or his representative will be
necessary in order to obtain a schedule of work and relative
information regarding work metheds, etc., in the area, and to
familiarize the Contractor with equipment, planking and other
protective measures necessary to the Railway's safe operation,
including action to be taken to move additional equipment to the site
immediately should any major slide take place as a result of
unforeseen circumstances.

{ ) Work at locations where trees, rocks, slides, etc., are liable to be
disturbed and foul Railway track, is to be programmed so that no mare
than two leocations, each covering a distance no greater than 300 m on
the track, are worked at one time,

( ) Work is tec be carried out in such a manner as to keep the quantity of
rock or other material falling on the track to a minimum. No rock or
other material is to be purposely handled in such a manner that it
would land on or be sufficiently close to the track, where it might
be a hazard to the operation of trains or other railway forces or
equipment .

Although it is virtually impossible te prevent some rock fallimg on
or close to the track during blasting and clearing, the following is
required to protect railway operations:-

( ) The Railway will provide men on the track to protect train
movemant or other operations.

( ) The Highway Contractor shall keep sufficient equipment of size
suiltable to Railway's Division Engineer available at the track
to immediately remove any material fouling the track. In the
event of track being rendered impassable for any reason as a
result of highway operations, the Contractor's machinery and/or
men are to be used as required to restore the line.

( ) The Contractor shall blanket the track with planks and/or gravel
subject to the approval of the Railway Company.

( ) The Contractor shall provide at his expense a flagperson with
radio equipment at each temporary raillway crossing. Lf any
additional flagperscns are required for advance communication
the costs will be borne by the Ministry.

Project No. SP.6
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. Protection of Railway Property (continued)

( ) Blasting or other work which might endanger the railway track,
operation or personnel, shall not proceed without specific
coordination with the Rallway GCompany and its schedule and shall
have the approval of the Engineer.

The above protection conditions are incidental to the ¢ost of
Excavation.

INOTE: Review Sections 180 and 194 and include here {before "Insurance™ and
"Mobilization" special provisions) any necessary amplifiecation or
requirements such as for:-

Engineers Office and telephone.
Construction Camp, etc.
Closing the Aighway.

Detours.

Haul route crossing of highway.!

Sp.7
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. Insurzance

The Contractor shall comply with the requirements of the Insurance
Specification H.619 (or) P

No separate payment will be made for insurance coverage, the cost thereof
is to be included in the bid prices.

INOTE 1: Where unusual conditions of risk occur especially in built-up areas,
canyons and the like have the General Liability insurance coverage of
$1,000,000. checked with the Director of Construction as to any
increase to $2,000,000., $5,000,000. or moré and where necessary
include the following as a new 2nd paragraph to the above:-

The coverage under Clause 3 of the Insurance Specifications for Third
Party Insurance comprehensive general liability including non-owned
auto-insurance shall be increased to inclusive limits of not less
than § et

INGTE 2: Change Insurance Specification number from H.619 above and in YOrder
of Contents" to H.620 when C.N. Railway is involved and to H.621 for
C.P. Railway!

INOTE 3: If B.C. Railway is involved use H.619 and state the following:-

The Named Insured under (lause 2 shall also include the British
Columbia Railway and any of its employees, servants or agents,

Under Clause 9 Evidence of (Coverage, the Contractor shall also
forward a certified copy of the policies to the Real Estate Agent
Mr. i iiiee..s Be Co Rallway, 1200 - 1177 West Hastings
Street, Vancouver, B, C., VBE 2N6.!

INOTE 4: Use similiar worded clause to Note 3 where B. C. Hydro {or other
authority) requires protection and note any increased protection
requirements. !

INOTE 5: Where a bridge or other major structure is included as a separate
PART of the Contract, change the Insurance Specifications above from
H.619 to A.61€6 (H.620 to H.617 or H.621 to H.618)} and add the
following as a new next-to-last paragraph above:-

Direct Damage/Bulilders Risk insurance shall be in accordance with

Clause 4 of the Insurance Specifications but for the full value of
PART i iieseaaan? seaanrsianesrananant {Bridge or Structure)

of the Contract with an additional amount of & , . . . .
included to cover the value of materials supplied by the Ministry.!
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. Mobilization

Payment in the amount of 75% of the lump sum bid under the Schedule Item
for Mobilization will be authorized on the progress estimate after the
Contractor's camp (if applicable), shop, office and equipment are on the
site and work has commenced on the Project. The remaining 25% will be
authorized, provided the equipment has been removed from the Project and
the camp cleaned up to the satisfaction of the Engineer, within 60 days of
completion or with the final progress estimate, whichever comes first.

The lump sum bid under this item may not exceed 5% of the total tender.
Should the tender show a sum in excess of 5% of the total tender, the
Ministry will reduce the amount to the maximum allowable, and the new

figure shall prevail both for the purpose of determining low tender and
for payment to the Contractor.

INOTE: Alternative for Urban Curb and Gutter Work all as follows:-

Payment in the amount of 50% of the lump sum bid under the Schedule Item
for Mobilization will be authorized on the progress estimate arter the
road equipment starts working on the Project. A further 25% will be
authorized when the asphalt plant starts producing asphalt mix and the
remaining 25% will be authorized on the final progress estimate,

The lump sum bid under this item may not exceed 5% of the total tender.

Should the tender show q sum in excess of 5% of the total tender, the
Ministry will reduce the amount to the maximum allowable, and the new
figure shall prevail both For the purpose of determining low tender and
for payment to the Contractor.!
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Clearing and Grubbing

{2

()

()

Payment Areas Generally

( ) Clearing and Grubbing shall be carried out and paid for over the
entire area within the clearing and grubbing boundaries and/or
the right-of-way boundaries as shown on the Drawings, or as
directed by the Engineer,

) A total of _ . . . . hectares {acres) has been inecluded in
Schedule Items we.., and for clearing and grubbing the
e and . gravel (and borrow) pits.

) No payment will be made for clearing and grubbing for the areas
where the grade is constructed in the bed of the
River {or) Lake.

LR B BN WY

LU B R N ]

"Special Clearing"

Special Clearing shall be carried out on the following areas, shown
hatched on the Drawings, or where directed by the Engineer:-

St‘d. - Sta.
Sta. - Sta.

Through these areas all trees and stumps shall be "eclose-cut™ at
ground level, and all logs removed. No grubbing shall be carried out.

Care shall be taken to avoid breaking the "surface mat" of the peat.

The Contractor is therefore advised that it may not be permissible to
utilize heavy construction eguipment on the areas for piling and

burning or for removal of the logs.

The Contractor will be paid his unit price bid for Schedule Item

_____ Clearing. In addition, although no grubbing is to be done,
to compensate the Contractor for piling, burning, and removal of the

logs in a manner suitable to the Engineer, he will be paid his price
bid for Item | Grubbing. Such payment shall be accepted as

full compensafion in connection with this "Special Clearing™.

Disposal Areas

Clearing only shall be carried dut on the Following areas, shown
hatched and designated "Disposal Area" on the Drawings or where
directed by the Engineer:-

Sta. - Sta.
Sta. - Sta.

Through these areas all trees and stumps shall be "close-cut! at
ground level, and all logs removed. No grubbing shall be carried out.

The price bid for Schedule Item shall be accepted as full

compensation to clear disposal areas.
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. Clearing and Grubbing {continued)

INOTE:

¢

()

()

Right-of-Way and Notice to Proceed

Right-of-way purchases have not heen completed. The Contractor's
attention is therefore drawn to the fact that the project can only be
opened up on the direction and where directed by the Engineer.

Forest Fire Prevention

The Contractor is advised that he is required to comply with all
Regulations covering Forest Fire Prevention as issued by the Ministry
of Forests. Copiles of these regulations may be obtained from the
local Regional or District Manager, Ministry of Forests.

Merchantable Timber

For the purpose of this Contract, merchantable timber shall be as
defined by the Ministry of Forests for the various species in the
areas involvad.

All merchantable timber in areas designated for clearing !see note
below! shall become the property of the Contractor and will be for
the Contractor's disposal.

Clearing in Indian Reserves, add the following phrase to second
paragraph above where noted:- T"excepting arsas in Indilan Reservest
and the following third paragraph:-

Within the Indian Reserys all merchantable timber shall be cold
decked along the edge of the right-of-way for disposition by the
Indian Band.!

Merchantable timber shall be marked, prior to removal, with
registered timber marks. The Contractor shall obtain from the
Ministry of Forests a cutting permit and a timber mark before
commencilng his cperations. It shall be the Contractor's
responsibility to comply with the forestry regulations and directives
in this regard.

Timber from all areas owned by the Crown or areas under timber lease
or licence shall be subject to payment of applicable royalty and/or
stumpage rates by the Contractor, and he shall allow for all such
costs in his tender. The applicable rates may be obtained from the
local Manager, Ministry of Forests.

The Contractor is advised that he can be charged by the Ministry of
Forests for any merchantable timber willfully damaged or destroyed
during the construction operations.

The Contractor shall make all necessary arrangements for areas he may
require for cold decking merchantable timber. No ¢ompensation will
be allowed for clearing any areas required for such cold decking.
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Roadway and Drainage Excavation

Roadway and Drainage Excavation shall be carried out according to
Section 261 of the General Specifications and all elauses of that Seeticn
shall apply unless ctherwise specified in these Special Provisions.

INOTE Use the following if special excavation is required:-
{ ) Rock Types

The Contractor shall note that the Type "A" (Solid Rock} material has

been separated into two groups, namely, Type "A-~1* and Type a-2-,

Type "A-2 represents the gquantity 1n the rock cut between Station-
and {Drawing ) which is tgo be

---------------- LRC ] s vaaa

pipe line. Type "A-1" represents all remaining solid.féék excavation
on the project,!

LNOTE : Reduce Spacing if known to be required by using the following
paragraph.

{ ) Rock Cuts

Reference is made to the 750 mm spacing referred to under Drilling
for Smoocth Blasting in Clause 201.5 (Page 201-6). For this Contract
the figure is hereby reduced to mm inches).!

LR I e A ]

{( } Rock Protection and Dykes

Construction of rock protection fills and creek channel dykes shall
be considered ordinary embankments and the price bid under Schedule

Item _ , . for excavation of the material required shall be
accepted as full compensation fer everything done in connection

therewith. Overhaul, if applicable, will be paid for under Item

.
ERC I

In constructing the rock fills, the larger rock shall be placed on
the outer or channel side.

Project No. ?g.leu)
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Roadway and Drainage Excavation (continued)

.

(

1NOTE

)

Organic Stripping

Organic material shall be removed from the roadway cut and fill
areas, as indicated on the Drawings (and c¢ross sections) or where
directed by the Engineer. Upon completicn of grading of the roadways
this material shall be regraded onto roadway slepes and trimmed to
generally blend in with the surrounding ground, or disposed of as
directed by the Engineer. Care shall be taken that proper drainage
is maintained.

The price bid for Schedule Item _, , ,, shall be accepted as full
compensation for excavation and placing of stripped material as
described above, except that Overhaul, if applicable, will be paid
far under Ttem

& quantity of | cubic metres (cubic yards) has been included in

Schedule Item __ ., for stripping in the designated gravel (and
borrow) pits.

A5 an alternative paragraph to that immediately above use the
following paragraph if stripping quantity is small and included with
Type D7,

The quantity of cubic metres fcubic yards) has been included
in Schedule ITtem for stripping organic materials from the

roadway prism and a further quantity of | cubic metres (cubic

yards) included for stripping in the designated gravel (and borrow)
pits.!

Where the Engineer directs that stripped organic material is to be
stockpiled for further use in specific areas after completion of the
roadways, the Contractor will be paid the price bid for Schedule Item
to remove from stockpile and place where directed by the

.
“asasw

Any stripping remaining in stockpile after the project requirements
are fulfilled shall be levelled and trimmed and no additional payment
will be made.
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. Roadway and Drainage Excavation {continued)

INOTE:; Use the Clause following for depths greater thanm 0.6 m {2 feet)!

{ } Organic Excavation

Organic material shall be removed from the rcadway areas as indicated
on the Drawings (and cross sections) or where directed by the
Engineer. Proposed disposal areas are shown on Drawings

and . The excavated material

shall.be'ﬁlaced to generally biend in with the surrounding ground or
as directed by the Engineer,

INOTE: Typical Section or Contocur Detail may be reguired!
Care shall be taken that proper drainage is maintained.

The price bid for Schedule Item ,,  ,, shall be accepted as full
compensation to excavate, place and trim this material. Overhaul, if

applicable, will be paid for under Item | .

LI

A quantity of = cubic metres (cubic yards) has been included in
Schedule Item vev.. For stripping the designated gravel (and
borrow) pits.

Where the Engineer directs that excavated organic material is to be
stockpiled for further use in specific areas after completion of the
roadways, the Contractor will be paid the price bid for Schedule Item

_____ to remove from stockpile and place where directed by the
Engineer, and Overhaul, if applicable, will be paid for under Item

Any material remaining in stockpile after the project requirements
are fulfilled shall be levelled and trimmed and no additional payment
will be made.
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Roadway and Drainage Execavation (continued)

INOTE: Consider combining with Organic Excavation!

{ } Waste Material

The soil survey has indicated that (__ _ % all or part} of the
excavated material between the following stations is unuseable for
embankment construction.

% Unuseable

Sta, - Sta. -
Sta. - Sta. -
Sta- - Stao -

Since conditions at the time of construction may vary, designation of
the above stationing does not restrict the Engineer from requesting
the use of all or a portion of the material or extending the
stationing. Proposed disposal areas are shown on Drawings

_____ , and . The excavated material
shall be placed £o generally blend in‘with the surrounding ground or
as directed by the Engineer. Care shall be taken that proper
drainage is maintained.

The price bid for Schedule Item shall be accepted as full
compensation to excavate, place and £rim this material. Cverhaul, if

applicable, will be paid for under Item v

( } Landscaping

Organic stripping or excavation shall be removed from the roadway
between Stations | and or uwhere ordered by

e s s anau 7T sesarmrEa L]

the Engineer and placed in stockpile for further use for landscaping
after completion of the roadways. Location of the stockpile sites
shall be the responsibility of the Contractor, subject to approval by
the Engineer.

Upon completion of the roadways the organic material shall be placed
as indicated on Drawings _,_ . ......and . ......, Or on any

other area designated by the nnglneer

The price bid for Item , __  shall be accepted as full compensation
for excavation, stockpiling, removal from stockpile and placing as
described above. Overhaul, if applicable, will be paid for under
Item

Any organic material remaining in stockpile after the project
requirements are fulfilled shall be levelled and trimmed and no
additional payment will be made.
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Roadway and Drainage Excavation (continued)

() Surcharging

In accordance with the Drawings teveven...  and Clause 201.25 or as
directed by the Engineer, pre-consolidation by surcharging shall be
carried out over the following sections:

Sta., - Sta.
Sta. - Sta.
Sta. - Sta.
3ta. - Sta.
Sta. - Sta.
Sta. - Sta.
Sta. - Sta.

Because of its height, the embankment and surcharge hetween the
following stations must be constructed in stages:

Sta. - Sta.
Sta. - Sta.
Sta. - Sta.
Sta. - Sta.
3ta. - Sta.

There will be a waiting period as directed by the Engineer,
{estimated to be between and weeks),

between the stages of construction and the Coatractor shall not
proceed with the next stage until advised by the Engineer. The
height of embankment in the first stage must not exceed

metre (feet) but may be less if directed by the Engineer.

The roadway embankment and surcharge shall be constructed as shown on
Dr.awj-ng ..l.l.l!t"
The following embankment sections shall be constructed below grade as

indicated on the Drawings and the excess surcharge material, when
removed, shall be utilized to bring these sections to design grade:

Sta. - Sta.
Sta. - Sta.
Sta. - Sta.
Sta. - Sta.

Remcval of surcharge material will be paid for under Schedule Item

vv.., and Overhaul, if applicable, under Item vevs.s A quantity
of cubic metre (cubic yards) has been included in Item

for surcharge removal.
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. Removal and Stockpiling of Existing Asphaltic Pavement

Existing asphaltic pavement within the right-of-way shown on the drawings,
which is undercut or not required for base strength for the proposed
roadway, and all temporary paved detours not incorporated into the final
paving, shall be excavated and removed to stockpile as directed by the
Engineer at |, ..... teeannent

Pavement materials which are significantly different shall be stockpiled
separately.

Care shall be exercised to prevent contamination of pavement materials in

both the excavaticn and stockpiling operations. If required, 150 mm of
aceeptable granular material shall be placed for the stockpile base.

The existing pavement adjoining that to be removed shall be cut and the
salvable pavement remcved in a manner that leaves the remaining pavement
with a neat uniform line.

Payment for the ripping, removal and stockpiling asphaltic pavement for
the areas and thickness authorized by the Engineer will be paid for by the
cubic metre, in place, at the price bid under Schedule Item _ _, -
Cverhaul, if applicable, will be paid for under Item .....+ Payment for
the stockpile bhase if applicable, will be at the unit price bid for
similar material in the Schedule. If no unit price exists, pavement will
be by Order for Extra Work.

The area outside the roadway prism where pavement is removed shall be
trimmed and graded to ensure proper drainage, and then covered with a
minimum 15C mm of stripped material. Any required trimming and placement
of the stripped material will be paid for under 3chedule Item . and
Overhaul, if applicable, under Item _ _ .

. Increased Compaction (Item of the Schedule)

The Contractor's attention is drawn to Clause 201.22 of the General
Specifications. The Contactor may also be requested to carry out
compaction of excavated areas.

. Construction and Compaction of Bridge End Fills

A portion of the approach fills back of each abutment of the proposed
br‘idge(S) over‘ the LI B B R I O B R A R L L B * P F S E B S FEEEE L] and
* 4 & B §F 4BV AEw & A a B Ed Rk as Shown On Dranngs - & 4 & L] 4 & 4 4 % 4 and

, shall be ¢onstructed of granular mater ial'in accordance
wlth the requirements of Clause 201.1% of the General Specifications.
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» Granular Materials

( )} BSources
The designated gravel sources and their use are as follows:

Pit Name Location Designated Use

The Ministry reserves the right to change the source of supply if
other suitable material can be obtained more economically.

INOTE: Ang pits that have been tested in area and rejected are to be listed
by the following paragraph!
(Name of Pits)

------ L L I I I I I I I R I I T T T L

Located

( ) Select Granular Sub-Base

INOTE : Cansider if reject (over 75 mm (3")) exceeds 10% of material in pit!

The Contractor is advised that the Select Granular Sub-base
designated as being obtained from the

L R R R I A R R R R R I I O T

tive.., Gravel Pit is to

be crushed £o the ‘gradation of 75 mm (37 Crished Granular Base and
will be paid for under Schedule Item ,, . Haul will be paid for
under Item . It will not be necessary to stockpile this

material - the Contractor will be allowed to place it directly on the
road from the crusher belt.
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. Granular Materials {continued)

(

INOTE:

(

INOTE':

)

)

Gravel Blankets

Gravel Blankets shall be placed with minimum compaction as shown on
Drawings and y or as ordered by the Engineer.

LR BRI N A | LI R RN 'Y

The gradation of the material shall be as follows:

Sieve Size % Passing

7% mm - 3" 100
4,75 mm - #4 20 - 60
0.075 mm - #200 0- 5

In addition the Ministry will conduct tests to ensure the material is
acceptable for filter suitability in comparison with the contact
soils. In the event the material is not suitable in this regard, the
Contractor will be paid by an Order for Extra Work as compensation
for the additional work to reduce the fines content.

Except as outlined in the above paragraph, the price bid for Schedule
Item shall be full compensation to produce and place this

L ]

material, Haul will be paid for under Item

Consider if reject fover 75 mm (3")) exceeds 10% of material in pit!

The Contractor is advised that the material to be used for Gravel
Blankets designated as being obtained from the _ , . ... ... cc''vueee.
4 B B R & b T Y k¥ e s e S R A O F S A FE RS .._'.._Gl"aVEl Pit is tob
crushed to the above gradation and will be paid for under Schedule
Ttem . Haul will be paid for under Item .

----- LR

Gravel Filter Layers

Gravel Filter Layers shall be placed in embankments asz shown on
Drawing(s) .» or as ordered by the Engineer.

The gradation of the material shall be the same as for Select

Granular Sub-base (Clause 202.7), and placement shall be with minimum
compaction.

Payment for the filter layers shall be at the price bid for Select
Granular Sub-Base. A quantity of _ ,, ...,.. tonnes (tons) has been
included in Schedule Item  for gravel filter layers,

Consider 1f reject (over 75 mm (3%"}) exceeds 10% of material in pit!

The Contractor is advised that the material to be used for gravel
filter layvers, cbtained from the designated source above is to be
crushed to the gradation of ., . ..... and will be pald for under
Schedule Item . Haul will be paid for under Item
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. Granular Materials {(econtinued)

{ )} Gravel Facing

This item shall be for producing the gravel and placing a gravel
facing on cut slcpes as directed by the Engineer wWhere seepage and
sloughing is a problem. Placement shall be as shown on Drawing

.
LR R I

INOTE: Optional Paragraph!

The stationing on the typical sections are meant as a guide only, and
are tentative areas which were indicated during the solls survey.
This stationing does not restrict the Engineer to eliminating these
facings or adding others.

The gradation for Gravel Facing material shall be as follows:

Sieve Size f Passing
75 mm - 3" 100
¥,75 mm - #4 20 - b0
0.07% mm - #200 0- 5

In addition the Ministry will conduct tests to ensure the material is
acceptable for filter suitability in c¢omparison with the contact
solls. In the event the material is not suitable in this regard, the
Contractor will be paid by an Order for Extra Work as compensation
for the additicnal work to reduce the fines content.

Except as outlined in the above paragraph, the price bid for Schedule
Item ,, , ,, shall be full compensation to produce and place this

material., Haul will be paid for under Item

INOTE:  (Consider if reject (over 75 mm {3%")) exceeds 10% of material in pit!

The Contractor is advised that the material to be used for Gravel
Facing, obtained from the designated source above is to be crushed to
the above gradation and will be paild for under Schedule Item

. Haul will be paid for under Item _ .,
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« Standard Wire Fences and Gates

Standard wire Type "A" and {(or) "B" and (or) "CY Fences with wood and
Steel posts shall generally be in accordance with Seection 203 and Standard
Drawing 1-SP203 but with material, spacing and installation modifieations
and additional requirements as follows:-—

INOTE: The following clauses shall be used or may be detailed on the
Drawings until the new Standard Drawings for standard wire fences
subsequent to 1-5P203 and a revised Section 203 are finalized!

Wood posts and round braces shall be Lodge Pole Pine or pre-approved
alternative, clean peeled, trimmed, cut to length and with line posts
pointed before preservative treatment. Pressure treatment of posts, drop
post and braces shall be with 95/5 hydrocarbon-borne preservative with a
minimum retention of 4.0 kg m3 of pentachlorophenol preservative.

Line posts for Type fences shall be _ , long with
depth of bury and spaced . apart, and for Type _ _ fences.....
INOTE: See details on 1-SP203 for post lengths, etc., depending on soil

conditions!

INOTE: Property cowner agreements or local regulations may permit the
specification of variations in height and/or spacing of wire and line
posts of Type *C" fences but 9 m is the maximum spacing permitted for
line posts next highways and the height and spacing of barbed wire
shown 1s approved by the Provincial Wildlife Branch and the
Cattlemen's Association!

Line posts may be driven provided no damage is caused to the posts.

Fence posts generally shall be set plumb and firm but posts for fenicing an
curves shall be set 50 mm off plumb away from the curve centre. Fence

posts on rock or with minimum overburden depth shall be steel as specified
in Section 203.2 and 203.3.

Fernce stabilization panels shall be provided at each end of fencing runs

including gates, corners and intersections tc restrain the tensioning
applied to the fence fabriec and/or barbed wire.

Straining post panels are required between end, corner, intersection and
gate posts every 200 m (two fabriec roll lengths) for Type "A" and "B
fences and every 400 m (one spool length of barbed wire) for Type "Cv
fences, (See also Brace Panels below).

Panels normally shall consist of an end, corner, intersection, gate or
straining post and adjoining pair(s) of brace posts, connecting wood
braces and tensioning diagonal wire braces.
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. Standard Wire Fences and Gates (continued)

Vertical posts, other than line posts and gates posts, shall be 120 mm
minimum diameter and 400 mm longer than the specified line post lengths
for the required extra buried depth.

Wood braces shall be 80 mm diameter and 2.4 m long or 100 mm diameter and
2.0 m long for horizontal braces (or 100 mm diameter and 3.0 m long for
diagonal braces where required (see note below)). Connections shall be
made with a 9.5 mm diameter mild steel dowel 100 mm long bored 60 mm into
each end of the brace and 40 mm into the side of posts 200 mm from top
(and from ground level on adjoining post for diagonal braces).

tNOTE: Soft, marsh and/or peat soil conditions may warrant diagonal wood
braces (included in brackets above), in place of horizontal braces in
addition to longer posts for increased depth of bury!

Diagonal wire braces to resist the stretch of the fencing fabric or barbed
wire shall each consist of two double strands of 3.5 mm nominal diameter
(9 gauge) galvanized wire looped one and one half times around and
securely stapled to posts and the four wires twisted until taut and the
panel is rigid. Wire braces shall generally be installed one way from

100 mm below the top of each panel posts to 100 mm above ground level of
the preceeding posts. Diagonal wire braces are required both ways on each
side of straining posts between panel posts.

Brace panels shall be installed at abrupt changes in vertical alignment
and where the change of horizontal alignment is between 10 deg. and

20 deg: corner post panel is required for a change over 30 deg. in
horizontal alignment. Brace panels shall each consist of two regular line
posts connected with an 80 mm horizontal wood brace and diagonal wire
braces both ways.

INOTE: Brace panels may be included as an optional or mandatory substitutiocn
for the straining post panel requirements Included above, as
follows:—~ Brace panels —- may be substituted for straining post
panels above but -- shall be at 100 m spacing for Type "R" and "gB"
fences and 200 m spacing for Type "C%!

Fabric and/or barbed wire normally required on the side of posts away from
the highway shall be sc installed on curved fences that the fencing pulls
against the posts and not on the staples. Where livestock adjoins, the
top line wire of fabric or barbed wire shall be securely wire tied in
addition to stapling.

INQTE: where the property owner's agreement reguires fencing to be on the
property side throughout, such curves with the fericing not bearing on
the posts shall have every line wire of fabric or barbed wire
securely wire tied to the posts!
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. Standard Wire Fences and Gates {continued)

Gates shall be of the type(s) and width(s) stated in the Schedule of
Quantities, generally to the stoock sizes, hinged, single or double as
shown on the Drawings or directed by the Engineer.

Gates shall be hung on 180 mm diameter treated wood gate posts with steel

or malleable iron hinges securely clamped and/or bolted to gate and posts,
and with approved locking device, drop bolt and centre rest as necessary,

all hardware with galvanized finish. Any necessary welds shall be sound,

smooth and coated with a heavy application of zinc rich paint.

Payment

The price bid for the Schedule Item(s) _ shall be full compensation
for the supply of all fence materials and complete erection.

INOTE: Two optional paragraphs following:-

The Contractor should note from the Drawings that clearing and grubbing is
not always for the total right-of-way, and thus It may be necessary to
carry out additional clearing for fence construction.

The price bid for Schedule Item shall be Ffull compensation for the
supply of all materials, clearing of anv necessary additional right-of-way
and erection of the fencing where indicated on the Drawings or as ordered

by the Engineer.!

s

The price bid for gates of the various types, widths and heights indicated
shall be full compensation for the supply and installation complete with
required hardware.

INOTE: Vary wording of paragraph abovs where gates are supplied bu the
Ministry.!
Project No. Sp.22
(82:0u)

Page 161 of 335 TRA-2020-03046



. Chain Link Fencing and Gate(s)

Chain Link Type "D" Fencing shall be constructed with material in
accordance with Section 3186 of the General Specifications but with
modifications to same and additional material, spacing and installation
requirements as follows:

Chain link fabric shall be according to the requirements of CGSB
Specification 138-GP-1 for 50 mm square mesh (medium) nominal 3.5 mm
diameter (9 gauge) galvanized wire fabrie but with a zinc coating of not
less that 365 g/m2 (1.2 oz/sq.ft.). Residential height fabric shall be
{(light) nominal 3.0 mm diameter {11 gauge) galvanized wire fabric.

INOTE : Plastic coated mesh falso covered by CGSB 138-GP-1} and matching
paintad pipe posts and rails may be used only with special permission!

Security fences shall have 1.8 m, 2.1 m {or) 2.4 m {as required) high
fabric with 3 lines of 2-strand barbed wire over on extension arms and to
brace bands arcund 300 mm extra height end, gate and straining posts.

Pipe sizes in Clause 316.6 shall be modified to the following:
Residential Fence Standard Height Security Fence

1.0m& 1.2 m high Fence 1.5m & 1.8 m2.1m& 2.4 m
and Securlty Fence

1.8 m high

mm (inen) OD mm (inch) OD mm (inch) OD
Line Posts 41 (1 5/8) 47 (1 7/8) 60 (2 3/8)
End,Gate,corner )]
and straining posts) 47 (1 7/8) 73 (2 7/8) 89 (3 1/2)}
- for gate over 1.2 m)
to 3.0 m single width) 60 (2 3/8) 73 (2 7/8) 89 (3 1/2)
- for gate over 3.0m  ———-== -~gonsider sliding gate-—-
Top rail 35 (1 3/8) 35 (1 3/8) 41 (1 5/8)
Brace rail = =0 —————- 35 (1 3/8) 41 (1 5/8)
INOTE : The following may be listed here or detailed on Drawings until

Standard 5P203 series Drawings and a revised Section 203 are
finalized.!

Additicnal requirements are as follows:

Tension wire: nominal 5.0 mm diameter (6 gauge) galvanized wire: nominal
3.5 mm diameter (9 gauge)} for Residential height fences.

Tie wire: nominal 3.5 mm diameter (9 gauge) aluminum wire to maximum
spacing of 300 mm on line posts and 450 mm along top rails,

Hog ring clips: nominal 3.5 mm diameter (9 gauge) galvanized wire clips
to 450 mm maximum spacing along tension wire.

Project No. 3p.23
{82:04)

Page 162 of 335 TRA-2020-03046



Chain Link Fencing and Gate{s) (continued)

Additicnal reguirements (continued)

Tension bars: minimum S mm x 16 mm galvanized mild steel flat bars.

Tensicn and brace bands: minimum 3 mm x 16 mm galvanized formed mild
steel flat with bolts, ete. for all rail end caps and to maximum spacing
of 380 mm for tension bars.

Line posts shall be regularly spaced not more than 3 m apart between end,
gate and c<orner posts with all posts set plumb to the required height and
depth of bury in footings of minimum 18 MPa standard mix concrete to the
sizes specified (or detailed) as follows:-

Pipe bury Concrete footing size

Depth Diameter Depth

mim min mm
Residential height posts 600 200 750
Standard, line posts 600 250 750
Standard, other posts 900 300 1050
Security, line posts 750 300 900
Security, other posts 900 350 1050
Double gate drop=bolt & centre-rest 200 600
INOTE: The following optional clause for residential height Fences depending

on s50il conditions:

Line posts of Residential height fences may be driven-in to a minimum
840 mm provided all are firm and damage free at completion.!

Minor ground undulations between posts shall be trimmed to obtain a
uniform grade 25 mm to 75 mm below bottom wire but with appreciable grade
depressions backfilled only where directed by the Engineer.

End, gate and corner posts, except for Residential heieght fenees, shall be
braced to the adjoining line post(s) and with the ends of toprails, all
shall be rigidly fixed with end caps bolted to brace bands around the
posts. Toprails which pass continuous through the line post tops, shall
be sleeve joined in the lengths.

Horizontally brace all end, gate and corner posts less than 100 m apart,

and where more than 100 m, intersperce straining panel(s} at not exceeding
100 m spacing composed of straining post and horizontal brace rails to
both adjoining line posts.

Alternatively, diagonally brace all end, gate and corner posts less than
150 m apart, and where more than 150 m, intersperce straining panel(s) at
not exceeding 150 m spacing composed of straining post and diagonal brace
rails to the adjoining line posts.

Tension wire at bottom (and where reguired) -- and top in place of normal
top rails -- shall be looped around end, gate, corner and straining posts
and, with adequate tension, twisted securely back on itself,
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. Chain Link Fencing and Gate(s) (continued)

Additional reguirements (continued)}

Fence fabric snall be stretched with proper equipment, fastened to end,
gate, corner and straining posts with tension bars and tension bands and
tied or clipped at top and bottom and to every line post with the
indicated wire or clip at the regquired spacings. Barbed wire strands
shall engage the extension arms of security fences and shall be stretched
and securely fastened to posts,

Gates shall be of the type{s) and width(s) stated in the Schedule of
Quantities, generally to the stock sizes, hinged, single or double as
shown on the Drawings or directed by the Engineer.

Unless indicated as sliding, the gates shall be hung on steel or malleable
iron hinges securely clamped and/or bolted to gate and posts, and with
approved locking device, drop bolt and centre rest as necessary, all with
galvanized finish. Welds shall be sound, smooth and coated with a heavy
application of zinc rich paint.

Pavment

The price bid for the Schedule Item(s) shall be full compensation

for the supply of all fence materials and complete erection.
INOTE : Two optional paragraphs following:-

The Contractor should note from the Drawings that clearing and grubbing is
not alwavs for the total right-of-way, and thus it mav be necessary to
carry out additional clearing for fence construction,

The price bid for Schedule Item | shall be full compensation for the
supply of all materials, clearing of any necessarv additional right-of-waw
and erection of the fencing where indicated on the Drawings or as ordered
bu the Engineer.!

The price bid for gates of the various types, widths and heights indicated
shall be full compensation for the supply and installation complete with
required hardware.
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. Mechanical Tampebrs

Tne Contractor's attention is drawn to Section 210.6 of the General
Specifications "Culvert Backfilling". The use of Mechanical Tampers will
be mandatery. The type and size of tampers shall be included in the list
of equipment submitted with the tender.

. Structural Plate Corrugated Steel Pipe (Field Assembled)

INOTE': Use all the following under this heading in accordance with Design
Manual Instruction No. E.3-3.6.!

Clause 210.10 of the General Specifications is cancelled and replaced with
the following:-

(a) General

Special care shall be taken in the installation of all structural
steel plate pipes.

No equipment shall be allowed to operate over the pipe structure

until backfilling operations have been completed to a minimum depth
of cover of 600 mm.

(b) Assembly

The assembly of the pipe structure shall be done in accordance with

the drawings and instructions provided. All bolts placed shall be
tightened to a torgue of not less than 200 N.m (150 ft/lbs.) nor

more than 340 N.m (250 ft/lbs.}.

No distortion of the true shape of the pipe structure greater than

5% of the diameter for round pipes, or 2% of the span or rise for
otner shapes, shall be allowed during assembly and backfilling.
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. Structural Plate Corrugated Steel Pipe (Field Assembled) (continued)

(c) Bedding

INOTE : gdit the following to suit and/or show on Drawings!

Undesirable materials shall be removed from below the bottom
elevation of the pipe and replaced with select granular material.

The depth of the excavation may vary and shall amount to 300 mm for
bedrock or dry hardpan, 450 mm for loose rock, and up to 1 m for soft
plastic or organic material.

INOTE : A depth of organic material greater than 1 m constitutes a special
design which will be detailed on the drawings!

The bedding width shall extend a minimum distance of half a diameter
or span beyond the outer edges of each side of the structure, with
the exception that where dense material already exists ocutside the
structure limits, then the bedding width may be reduced to the width
of the structure plus 600 mm.

The top 150 mm of the bedding backfill within one quarter of the
diameter or span each side of the leongitudinal centreline of the pipe
shall be loosely placed, Outside these limits compaction shall be to
at least 95% of the laboratory density as determined by the
applicable method of current ASTM Standard D668,

In the case of multiple installations bedding shall be continucus
across the site and shall extend to a distance of one half of the
diameter or span beyond the outside vertical spring line of the
outside pipe on each side of the installation., Pipes shall not be
spaced c¢loser than 1 m apart.

{(d) Structure Backfill

INOTE : BEdit the following to sult and/or show on Drawings.!

The backfill and compaction zone around the pipe structure shall
extend to a width ¢f 3 m each side and to a minimum depth of 1 m (if
grade allows) of cover over the pipe structure. If existing creek
banks of solid rock or dense material are closer than 3 m to the pipe

structure, then the outer 1limits of the zone may reduce to a minimum
1 m on each side . This same zone reduction also applies for a
trench condition in solid rock or dense material.

Placing of backfill and compaction shall be done in horizontal layers

not exceeding 200 mm in loose thickness by equipment operating
parallel to the longitudinal dimension of the pipe structure.

Backfilling shall be carried out so that the difference in elevation
between both sides of the pipe structure is not more than B50 mm.
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. Structural Plate Corrugated Steel Pipe (Field Assembled) (econtinued)

{d) Structure Backfill {(continued)

Compaction of backfill within the compaction zone shall be to at
least 95% of the laboratory density as determined by the applicable
method of the current ASTM Standard DE98. Haunch areas shall be
compacted to the specified density using hand tamping equipment,
jetting, or any other means acceptable to the Engineer, and in such a

manner as to ensure firm contact with the bottom surface of the pipe
structure.

Cobbles and/or boulders of a size greater than 75 mm shall not be
placed within the compacticn zone.

(e} Bedding and Structure Backfill Material

Material for bedding and structure backfill shall be well graded
granular with a maximum size of 75 mm and not more than 8% passing a
0.075 mm (#200) Sieva.

(f) Quantities and Payment

The price bid shall be full compensation for installation as shown on
the Drawings, and shall iInclude taking delivery of the material,
hauling to the sites, and complete assembly and installation of the
pipe structure.

Foundation excavation will be paid for under the Item "Foundation

Excavation", with measurement being to vertical lines at the outer
limits of the bedding width as defined in (c) above or as shown on

the Drawings. All materials excavated for inlet and outlet ditches
and for channel work will be paid for under the Item YRoadway and
Drainage Excavation".

Bedding and backfill will be paid for under the Item "Structure

Backfill"™. The price bid shall be full compensation for producing
placing and compacting in accordance with (¢} and (d} above. Haul

will be paid separately under the prices bid for Gravel Haul.
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. Riprap

Loose riprap, (hand laid riprap) {grouted riprap) of the rock
classification(s) indicated on the Drawings shall be placed as embankment
and channel protection at the following locations:-

Name or Stationing Type Drawing No.

Placing and payment for this item shall be in ac¢ordance with Section 205
of the General Specifications.

INOTE: Add where applicable the feollowing additional phrasefs}:-

except that in addition to placing, the price bid shall include the supply
and haul of the rock for riprap.

and {or) except that the price bid shall be for measurement in cubic yards
{for Imperial projects).!
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. Metal Bin Wall

Metal Bin Wall shall be installed to the line and grade as shown on
Drawings Nos. _, and ...3 and in accordance with

[} . L) LR B A

Section 232 of the General Specifications.

The backfill material shall be placed as wall foundation, backfill inside
the bins, and for 0.6 m behind the wall unless otherwise shown on the
Drawings. It shall be spread in layers not exceeding 150 mm thickness and
compacted to a minimum of 95% of the laboratory density as determined by
the applicable method of the ASTM Standard DE98.

. Concrete Retaining Wall

{( ) Conecrete Retaining Walls shall be constructed to the line and grade
as shown on Drawings Nos. _ and ... .,.., all generally

in accordance with Section 2lé'f6}.éll).

{ ) The Contractor shall provide an approved air entraining agent and
shall incorporate such agent in the mix in accordance with the
manufacturer's instructions in order te produce the degree of air
entrainment required.

) Conerete shall be Class " " (with M.0.H., Class " _ _ "
Finish).

-~

INOTE : Consider Ministry supply of cement Iif quantity is large!

{ ) Payment shall be in accordance with Sub=Clause 218.13. Foundation
Excavation will be paid for under Schedule Item
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. Concrete Sandbags

Concrete filled sandbags shall be constructed as head walls and (or) end
walls at culvert inlet, outlets, storm drain outlets, ditch blocks, at the
locations shown on Drawing _ .. ..,,,., or as directed by the Engineer.
Heavy quality jute standard sandbag sacks of 700 mm minimum length shall
contain not less than 30 kg of dry cement and sand (minimum Class "C",

10 MPa) concrete premix. The top of each sack shall be folded over at its
three gquarter capacity length before setting in place, except where
proprietry stitch closed jute bags 550 mm long are used.

The sacks shall be set in place arcund the pipe and to the slopes
detailed, with Jjoints staggered in succeeding courses. The walls shall be
constructed in close contact with the trimmed excavation and/or with
succeeding layers of backfill well consolidated as the work proceeds.
Dirt and debris shall be removed from the top of sacks before the next
course is laid thereon. Each course of sacks shall be lightly sprinkled
Wwith water before placement of next course. Not more than 4 vertical
courses of sacks, unless otherwise permitted by the Engineer, shall be
placed in a tier until initial set has taken place in the first course of
that tier. Walls shall be protected from heavy rainfall and from
contacting water for a pericd of at least 24 hours after placing.

Alternatively, low slump Class "C" or better concrete may be used but
spraying with water is not required.

INOTE When Class "C" aor better, concrete is available on site for other
purposes, dry mix sandbags should not be specified.!

Payment will be made at the price bid per bag whic¢h shall include
incidental excavation, slope shaping and backfill.
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INOTE:  Concrete Generally: For Imperial projects the measurement and
payment of concrete and reinforcement, except for curbs and the like
in linear measure, should be in the Metric measure but may remain in
cubic yards for concrete but kg per foot for reinforcement!

. Patching and Pavement Cuts

In areas not scheduled for common excavation where cutting of the existing
pavement or concrete sidewalk is required for trenching, the surface shall
be cut by hand or mechani¢al means to provide an even uniform line. The
limits of the cut surface shall be the minimum necessary to accommodate
the work.

The cut areas shall be repaired using the same thickness of gravels and
asphalt as the existing roadway unless otherwise directed by the Engineer.

Cutting of the asphalt pavement or concrete sidewalk will be paid from the
Provisional Sum set aside under Item . Payment for imported

gravels will be at the rate bid for the type of material used. Payment
for the asphalt mix shall be at the rate bid for Asphalt Pavement in Place
with an additional payment for Extra Handwork (refer to Section 223 -
Appendix "C"). Payment for concrete repair will be at the unit price bid
for Miscellaneous Concrete.

Project No. SP.32
(82:04)

Page 171 of 335 TRA-2020-03046



. Foundation Excavation (For Urban Projects)

Foundation excavation shall be in accordance with Section 207 of the
General Specificaticns.

The unit price bid for Item of the Schedule of Approximate

LI ]

Quantities shall include the excavation, trench shoring as required, and
disposal of unsuitable or excess material, as directed, including haul and
provision of disposal site if required.

The quantity of foundation excavation will be based on measurements taken
from the subgrade elevation or existing ground line, whichever is lower,

. Storm Drain Installation

411 pipe shall utilize watertight gaskets. Installation shall be in
accordance with Section 219 of the General Specifications.

The laying length of fittings (tees, bends, connections, ete.) is inecluded
in the lineal measure of Schedule Items ,,_ ., and ,,,... MNo otaher
payment will be made.

Cutting existing and new pipes to amend the lengths shall be incidental to
the installation of storm drains. No additional payment will be made.

INOTE : For C5p include the following:!

All cut ends and exposed metal shall be repaired by the applicaftion of two
coats of zinc rich paint supplied by the Contractor.

Breaking and Entering

When breaking and entering existing structures or pipes, care must be
taken to prevent excessive damage due to over breaking and weakening the
structure, A1l rough edges are to be grouted and steel troweled to a
smooth surface.

Payment for each "Break and Enter"” will be made at the unit price bid for
this item in the Schedule of Approximate Quantities and Unit Prices. The
price shall include evervthing furnished and done as described including
the supply of grout.
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Sterm Drain Bedding and Backfilling

The following shall replace (Clause 219.13 of the General Specification.

{

INOTE:

)

Bedding

Bedding shall be defined as that material surrounding the pipe.

The material shall consist of 19 mm crushed granular surfacing
aggregate and shall extend 150 mm under and 150 mm over the pipe, to
a width no greater than that detailed for payment of foundation
excavation in General Specification 207.4.

For Corrugated Steel Pipe Include the feollowing clause:-

The material shall consist of 75 mm minus Select Granular sub-base
aggregate extending from 150 mm under (250 mm in solid rock) and
300 mm over the pipe, to a width po greater than that detailed Ffor
pavment of Foundation Excavation in CGeneral Specification 207.4.1

Trenches shall be dry when the bedding is placed.

The bedding shall be spread in layers not exceeding 150 mm thickness
and compacted to a minimum of 95% of the laboratory density as
determined by the applicable method of the ASTM Standard D698,

Bedding will be paid for at the unit price bid in the Schedule of

Approximate Quantities and shall be for supply and construction in
place.

Backfill

Backfill shall be placed on top of the bedding and extend to the
existing ground line or to the sub-grade level, as applicable. It
shall be placed in layers not exceeding 200 mm and compacted te a
minimum of 95% of the laboratory density as determined by the
applicable method of the ASTM Standard D6GE.

Puddling or flceding for compaction of backfill material will not be
permitted.
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. Storm Drain Bedding and Backfilling (continued)

()

. urb

Backfill (continued)

Backfill shall normally be with approved materials obtained from
project excavation and shall be considered incidental to the
foundation excavation work. When repair of existing pavement
strueture is required, the backfill shall match the existing
materials and thicknesses.

Soil with high veoid content, frozen material, scils with high water
absorption, debris and any other objectionable material shall not be
used for backfill, and shall be replaced with material as directed by
the Engineer.

Payment for imported materials will be made from the applicable items
in the Schedule of Approximate Quantities.

and Gutter Work Generally

INOTE 1:

INOTE 2:

Consider the new details of Standard SP Drawings 2-SpP219, 8, 12, i4,
21, 22, 23 and especially 26-50219 (Sidewalks)!

Until revisions are made to Specificaticon Section 219 inciude the
following!

Section 219 of the General Specifications shall be modified as to
Miscellaneous Drawings listed now replaced with Standard (SP) Drawings as

follows: -
Clause Mise. Drawing # SP Drawing #
219.3 27%-18  ee———
275-1B 1 and 2-8P219
219.4 275=-3 b-SP219
275-5 7-SP219
219.5 354 19-8P219
354-1 20-5SP219
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. Precast Concrete Cateh Basinsg, Cateh Basin-Manholes and Manholes

( ) Precast concrete catch basins shall be installed where shown on the

Drawings or as the Engineer may direct in accordance with the intent

of Standard Drawing

{ ) Precast concrete manholes and catch basin-marnholes shall be installed

at the locations and to invert levels as shown on the Drawings or as
the Engineer may direct in accordance with the intent of Standard
Drawings
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Contrary to Clause 219.5, there will be no depth adjustment allowance

for construction of manholes.

The installation of precast concrete manholes will be grouped into
depth ranges for payment, viz., up to 2 m and then increasing depths

of 1 m intervals as applicable thereafter, The unit price(s) bid for

the pertinent Schedule Item(s} shall be full compensation for the
installation of each entire manhole structure and shall include
everything furnished and done.

Installing the tee section of tee riser manholes will be included in
the unit price bid for laying and joining pipe. Subsequent sections
of the riser will be paid for at the unit price bid for Item

v.v..v The price bid shall include installation of lids, frames

and covers.

. Prefabricated Corrugated Steel Catch Basins and Manholes

{ ) Prefabricated corrugated steel catch basins shall be installed where
shown on Drawings or as the Engineer may direct in accordance with
the intent of Standard Drawing _ . ...... .

{ ) Prefabricated steel manholes shall be installed at the locations and
to the invert levels as shown on the Drawings or as the Engineer may
direct in accordance with the intent of Standard Drawings

.
RSN BRI A W

The unit price(s) bid for the Schedule Item(s) and

shall be full compensation for everything supplied and the érection
of the entire manhole structure.

. Conecrete Curb and Gutter

Extruded or cast-in-place concrete combined curb and gutter shdll be
constructed in the locations designated on the Drawings and shall conform
to the shape(s) shown on Standard Drawing{s} _, .

CRE R I NI

The unit price(s) bid for Schedule Item{s) __  _ and .. shall be
full payment for curb and gutter work in accordance with Seetion 219.

Project No. 3P.36
(82:04)
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PAVING

. Materials

For materials supplied by the Ministry refer to General Special Provision
Clause above. [See 5P.4!

Spray Primer {(and Tack Coat)

All properly prepared crushed granular surfaces shall be primed with RM20
liquid asphalt tec a width 0.3 m wider than the proposed asphalt concrete
pavement, at such rates of application as the Engineer shall direct.

INOTE : wWhere applicable add the following:-

Existing paved surfaces shall be primed with a 1light tack coat with RM20
ligquid asphalt.!

. Asphalt Levelling Course

Levelling Course shall be Class _ ,, ., ..... Mix placed at locations
and at rates of application as dlrected by the Engineer.

. Asphalt Cone¢rete Pavement

( ) Asphalt Concrete Pavement shall be Class . Mix.

s et

INOTE - Refer to Section 223.3 for Class 1, 2 or 3. Use Medium Mix for

standard 1ifts, fine for thin lifts, coarse for thick Iifts!

{ ) The pavement shall be constructed generally in two 1ifts at a total
average application of 180 kg per square metre or .
Shoulder paving shall be as shown on Drawing _ with

kg/m2 application rate.

LR N ]

INOTE: Two optional paragraphs following:-

{ ) The Contractor is advised that not more than 8CC m of completed
gravel grade is to be left without paving of the first 1lift, unless
otherwise directed by the Engineer.

{ ) No top lift paving will be permitted after
without the written approval of the Engineer.!

INOTE : Asphalt Paving Generally: For Imperial projects the measurement and

payment of asphalt paving work shall be in the Metric measure:
223 - Appendix "C" will therefore maintain when applicable!l

Project No. SP.37

{B2:04)
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PAVING (continued)

. Traffic Islands

(a) Extruded Curb

Extruded concrete curb for traffic islands shall be constructed in
the locations designated on the Drawing and shall be in accordance
with Standard Drawing

The unit price bid for Schedule Item No. _ , shall be full
payment for the supply of and placing of the air entrained concrete,

the cutting of contraction joints, finishing and curing.

(b)Y Crushed Granular Aggregate

Crushed Granular Shouldering Aggregate shall be placed and compacted
behind curbs in traffic islands to within 50 mm of the top of the
curb and crowned at 2% or as directed by the Engineer.

Payment will be made at the price bid under Item
Apgregate,

.+ Shouldering

(c) Asphalt Concrete Pavement

Asphalt Concrete Pavement for capping traffic islands shall be the
normal class and mix specified above, placed at an average
application rate of 120 kg per square metre, shaped and compacted as
directed by the Engineer. Payment will be made at the price bid
under Item , Asphalt Concrete Pavement, plus the cost

-----

adjustment per square metre for "Extra Handwork™ contained in Section
2232 - Appendix "C",

Asphaltic Curb

(a} Extruded machine laid asphaltic curb shall be constructed to the
shape as shown on Standard Drawing 4-SP226 (or) Intergal Asphaltic
curb shall be constructed to the shape shown on Standard Drawing
3-8P226 at the locations as shown on Drawing(s) , ,,,....., and at
any other locations directed by the Engineer.

(b) The construction of asphaltic curb shall be paid for at the rate bid
under Item __, , for the actual length of curb constructed.

(¢) All asphaltic mix used in the construction of the curbs shall be paid
for under Item .+ Asphalt Concrete Pavement,

. Drainage Outlets

Drainage cutlets shall be constructed as and where shown on Drawing(s)
vueuuov...y or as directed by the Engineer. Installation shall be in
accordance with Section 226 and/or Standard SP Drawings 1-SP226 (or Rural
only 5=-5P226) and 2-SP226.

Project No. 3P.38
(82:04)
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PAVING (continued)

. Drainage Outlets {(continued)

INOTE 1: Until revisions are made to Specification Section 226 include the
following!

Section 226 of the General Specifications shall be modified as to
Miscellaneous Drawings listed now replaced with Standard (SP) Drawings as

follows:=-
226,1 22614 1-3p226
2262 2-8P226
226.2a( 1) 289 10 & 11-SP219
226.20(ii) )
225.6 ) 226-2 2-5P226
226.7 )
INOTE 2: Where metric version of Section 226 is used, use onlu the following!
226.2(a){i) 8-SP219 10 & 11-8P21¢

. Gravel Shoulders

Shouldering aggregate shall be placed in accordance with Sechtion 223.25% of
the General Specifications te the widths as shown on the drawings.

INOTE - Review separate bid item for Shouldering Work!

Concrete Barriers

Precast reinforced traffic barriers shall be installed where shown on the
Drawings or as the Engineer may direct as supplied in accordance with
Standard SP323 Series Prawings.

INOTE : Options permitted for grouting holes, weephole slots and antiglare
screen fixing by Standard Drawings Section 323 to be noted where
reguired especially on material lists for supply bu the Ministry.!

INOTE : Grouting option paragraph following:=-

Where barriers are reguired to resist lateral movement, form a depression

in paving under barrier, Fill completely with cement mortar and finish
grouting holes of units where provided neatly flush and smooth.!

The unit price(s) bid shall include all equipment and labour for
accurately setting the barrier units in place without damage to surfaces
and edges.

INOTE : For Urban projects with general paving work only, include below
Clause(s) 1 and/or 2 of the "Surfacing Paving Addendum® - see the
page following - but the full Addendum as such is for inclusion only
with Paving Branch Project {S-XXxX surfacing requirements. Seg also

"Mobilization® alternative included on SP.2.!¢

Project Ho. S®.30

(82:04)
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INOTE : This Addendum is for inclusion only with Paving Branch Project
45-XxxX surfacing regquirements.!

SURFACING
PAVING ADDENDUM

1 . Change of Pit

further to the provision of Secticn 202.235, should the Contractor be
instructed to move out from a gravel pit of his choosing due to reasons
other than the ones mentioned in said clause, he will be paid, on
completion of the move, a lump sum of $2,500.00 for a normal crushing
complex and a further sum of $500.00 if any additional primary unit is
involved, which will be deemed to be full compensation for all costs and
expenses inecurred by the Contractor as a result of the authorized move.

If the Contracter moves his erushing plant without first securing a
written order to do so from the Engineer, it will be considered sufficient
proff that the move was unnecessary, and no allowance of compensation will
be made to cover such a move.

2. Advance Payment for Crushed Aggregates in Stockpile

Contrary to Section 202.45, the advanced payment for crushed aggregates
placed in stockpile will be at the rate of $2.00 per cubic metre. The
gquantity in stockpile is to be determined by cross sectioning, end area
volume caleculations, and deducting 10% for stockpile loss.

3. Mobilization

Payment in the amount of 25% of the lump sum bid for Mobilization will be
authorized on the first progress estimate after the Contractor's crushing
plant is set up and producing crushed aggregate in stockpile. An

additional 50% will be authorized when the asphalt mixing plant is set up
and producing asphalt mix for the project. The remaining 25% will be

authorized when the work on the project has been completed and clean-up is
finished to the satisfaction of the Engineer.

The lump sum bid under this item may not exceed 5% of the total tender.
4, Hours cof Work

Contractors are advised that the hours of work on the project will be
limited to a maximum of 10 hours per day.

Any extension in hours beyond the 10 hours per day will require the

written approval of the Engineer's representative at least 15 days in
advance.

5. Engineer's Instructions

Where in accordance with Section 190.6, the Contracter has an objection to
an "Engineer's Instruction” and intends to prepare a claim for the work he
must submit Form M=203 "Contractors Declaration® within 10 days {rom the
date of the Engineer's Instructions. The actual claim must be presented
within 30 days following completion of the work in questions.

SF. 40
Effective on all contracts called after May 14, 13882 (82:05)
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1. Ensure that fish are resident in the stream or that anadromous fish use
stream area upstream of the culvert site,

2. Enquire if bridging is a practical alternative, if not,

3. Recommend that the following criteria be acknowledged prior to and
during all phases of culvert installation:-

(2) Minimum water depth of 0.2 m be maintained in the culvert
during critical fish migration periods;

(b) Water velocity not greater than 1.2 m/s in culverts under
24 m in length, and not to exceed 0.9 m/s in culverts over
24 m in length;

(c) Gradient of 2 percent or less (i.e. 2 m rise in 100 m of
culverting);

(d) Water surface drop of not more than 0.3 m at the culvert's
outlet. The approach to the culvert intake should be
gradual, not a direct drop.

Advocated by Environment Canada — Fisheries and Marine Service.

APPROVED : B.C. MINISTRY OF TRANSPORTATION, COMMUNMICATICNS AND A1ERWATS £ 206n
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CULVERT PLACED IN EMBANKMENT.
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EXAMPLE 3.
CULVERT PLACED IN PROPOSED CUT.

FILL PLACED TO HERE \
AND TRENCH EXCAVATED
FOR CULVERT. \
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‘\ |
| |/
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\—.-|o_3 0_3:.._/ FORCASSPEESCIAL

N

L __?___l/
EXAMPLE 2.
CULVERT PLACED BELOW ORIGINAL
GROUND LINE.

/

GENERAL NOTE:
SPECIAL CONDITIONS APPLY FOR STRUCTURAL
STEEL PLATE CULVERTS OVER 3.6 DIAMETER,.

SUBGRADE

GROUMD LINE

NOTE:

TO BE USED ONLY WHERE
IT IS NOT PRACTICAL TO

PLACE FiLL. AND EXCAVATE ,
TRENCH FOR CULVERT | h i |
AS EXAMPLE I.

EXAMPLE 4.
CULVERT PLACED IN NATURAL STREAM BED
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1. Designate recorrugated culvert ends with annular ccouplers for
helical €C.S5.P. culvertis where the installation will be on a

gradient greater than 15%.

2. Ammular couplers to be indicated on the drawings, the additional

materials list, and the H 741 and H 742 forms.

3. Culvert to extend approximately 0.5 m - 0.7 m beyond toe of slope.

L. Total culvert length to ke to nearest 1.0 m.

i
N el
TR

C.7n
4
ARFROVED B.C. MINISTRY- OF TRANSFORTATION AND HIGHWAYS DESIGN
fy f DESIGH AWD SURVEYS BRANCH MANUAL N3
DIRECTOR DESIGM ANO SURVETS C[—L—LVERT :NQTALLATION (C S P LY o oo on
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1. Culverts should ideally be placed slightly steeper than the
critical grade for the size and type of pipe used. This will
usually be between 1.0 and 2.2 percent. The desirable minimum
gradient is 0.57%7 to prevent sedimentation. .

2. A skew number shall be designated for any installation not
normal to the highway centreline. The skew number is the angle
measured from the centreline of the highway ahead to the centre-
line of the culvert, measured in a clockwise direction. The
normal range is from 45 to 135 degrees. ‘

3. A cross culvert from a highway ditch in cut shall be installed
on a skew. The minimum cover requirement will provide a sump
at the inlet (see sketch).

When the ditch gradient is greater than 2%, more positive inlet
control is required. In this case include a ditch block on the
lower side of the culvert inlet. Concrete filled sandbags

are effective for this purpose.

1 ELEVATION

f Finished Grade Shoulder 50°-60°/
7~
0.450 min. Cover -
o -
-_— = e
Ditch Grade <2%
PLAN
T Ditch Grade > 2%
APPROVED B.C. MINISTRY* OF TRANSPORTATION AND HIGHWAYS DESIGN
DESIGN AND SURVEYS BRANCH MANUAL No.
DIRECTOR DESIGN AND SURVEYS CULVERT INSTALLATIONS E.3-3.2
DATE 78-09-27 .
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DESIGN DATA:

H2% $20 Loading

Live Load 9.07 fonnes on Assumed Area of 95 mm x
impact 25°%  of Live Load '

Dead Lood 1.92 tonnes/m’

Young‘s Modulus Es = 200 kN/mm?

Max, Flexibitity Factor 0.245mm/N

Compoction 85% Stondard Density

Locad Factor = O.B6 when h=d

Buckling Stress F,0.5 = 2

o 1 Miniman MAXIMUM COVER IN METRES
'?::': l Cover 1.6 mm wzc.]cialnm Thicz[.‘aenffn 35mm
300 70 9§
400 53 68
500 42 54
I so00 35 45
700 30 39
goo | 0450 m 26 34 50
900 Einits%e'd 3Q 44
looo | Grede 27 | 40 50
1200 33 42
1400 27 35
1600 22 28
1800 17 22
2000 17
2200 13

NOTE : Recommended Wali Thickness Above Solid Line.

105 mm

Those bejow the line for wuse when durability

is not a factor.

£
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g i9mm Crushed
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I550“"II
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NOTE: '
Use Two (2) i1Smm © ASTM. A-449 Boits
With ASTM. A-563 Grade C° Nuts Per Corrugation
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H25 $20 Loading

_ TOP OF PAVEMENT
50.mm
jin. Cover
E
E Neutral Axis

-2 404

28N
I52mm x 5Slmm
Corrugations -
30, Wall
For up to
23m Cover
E E
E E
e o'
o D
N —
L
QE Select Granular Sub-Base
c}.l (759 mm minus)
et , 2070mm
NOTE:

Use Two {(2) 1I9mm @ ASTM A-449 Bolts
With ASTM. A-563 Grade "C" Nuts Per Corrugation.

MANUAL NE,

BC. MINISTRY _OF TRANSPORTATION AND HIGHWAYS

AFPRO\JEMJ . .
2070 mm x 2290mm STRUCTURAL £3-35
é:mu DESISN  AND SMVEYS STEEL PLATE CATTLE UNDERPASS
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Structural Plate pipes over 3650 mm in diameter or span
require installation and the use of Structural Backfill

as outlined in the Special Provisions (D2).

Structural Plate pipes 3650 mm and under in diameter or

span shall be installed in accordance with General
Specification Clause 210.10.

If there are both over and under 3650 mm diameter or
span culverts on the same project, No. 1 above shall

apply for all sizes of Structural Plate pipe.

When depth of cover is considerable - bedding and

backfill may have to be as outlined in No. 1 above even
if the diameter or span of the pipe is less than 3650 mm.

APPROVED B.C. MINISTRY« OF TRANSPCRTATION AND HIGHWAYS
DESIGHN AMO SURYEYS BRAMCH
OIRECTOR DESIGH AND SURVEYS . Structural P]_ate Steel p‘lpe
DATE 81-02-27 Bedding and Backfill
REVISED 84-06 . Page 192 of 33
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o

CONCRETE PIPE BEODING En AT N

Pipe Bedding {9 mm_Crush Volume m3

PIPE SIZE| WALL | OUTSIDE | Height (h)| Width (w) Area Area Areq Volume Mass per m depth

7] THICKNESS| DIAM. m m m? m2 m? m? fonnes per lin. meire

[ E s
mm mm mm A B {AxB) D (c-0) per linear metre F

200 32 264 0.564 0.864 0.487 0.055 0.433 0.433 0.908 0.B64
250 37 324 0.624 0.924 0.577 0.0B2 0.494 0.494 1.038 0.924
300 51 402 0.702 1.002 0.703 0.127 0.576 0.576 1.2H 1.002
3T 57 489 0.789 1.089 0.859 0.188 0.67I1 0.671 1.410 .08
450 64 578 0.878 1.178 1.034 0.262 0.772 0.772 1.621 t.178
525 70 665 0.965 |.265 I.221 0.347 0.873 0.873 1.834 1.265
600 95 7%0 1.090 1.390 1.515 0.490 1.025 1.025 2.152 1.390
675 102 879 1179 1.479 1.744 0.607 1,137 1137 2.388 1.479
750 108 966 [.266 1.566 1.983 0.733 1.250 1.250 2.624 1.566
200 12! 1142 1.442 |.742 2.512 1.024 1.488 1.488 3.124 1.742
1050 133 1316 1.616 1.916 3.096 | 360 1.736 |.736 3.646 1.916
1200 146 1492 1.792 2.092 3.749 1.748 2.001 2.001 4.201 2.092

Ground line L _
@Wﬂk‘@‘ AV A4
-———lmeH OF TRENCH (W) £

/_ / P
* Muitiply Trench Height (H) by ////// /(/V:';d‘;ly

pr T

Column 'F" to get TRENCH
EXCAVATION VOLUME J
per linsor metre //B}CK/FIW;/EyL
l
0.5 m
19mm CRUSHED
BEDDING AREA BEDDING GRANULAR

AGGREGATE
0.30m —=

=(hxw]-'{':lﬁal

COMP. GRAN, AGGREGATE
Mass per m? = 2.1000 tonnes

~— 0.30m eight

0l5m

VITI VI I I BN IS E NI T BT EIT T4

o HEIGHT OF TRENCH (H)

SRR R R RRACRRN - T T e L R

rrEE PPl rrdrer? PP 77 077 iderirssd

width
(w)

-
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——

FOUNDATION
GORR. STEEL PIPE BEDDING EX CAVATION
' Pipe Bedding 75 mm Agqg. Volume m?3
PIPESIZE | WALL | OUTSIDE | Haight{h) |Width (w) | Ared Areq Araa [Volume | Mase P“;Pd@nih
@  |THICKNESS| DIAM. m m m? m? m? m® | tonnes | | POr inmei
mm mm mm A B “f,, D (c.zo, per linear matre F
200 - 200 | 0.650 | 0.B0O | 0.520 { 0.03I 0.489 | 0.489 1.026 0.800
250 - 250 0.700 | 0.850 | 0.595 | 0.049 | 0.546 | 0.546 | l.146 0.850
300 - 300 | 0.750 | 0.900 | 0.675 | 0.07I 0.604 | 0.604 | 1269 0.900
400 - 400 | 0.850 | 1.000 | 0.850 | ©0.126 | 0.724 | 0.724 | l.521 1.000
500 - 500 | 0.950 | 1.100 1.045 | 0.196 | 0.849 | 0.849 | 1.782 1.100
600 — 600 1.056 | 1.200 | 1.260 | 0.283 | 0.977 | 0.977 | 2.052 1.200
700 — 700 1.150 1.300 | t.495 | 0.385 | 1.110 .10 2.331 1,300
800 - 800 1.250 1.400 1.750 | 0.503 | 1.247 | 1.247 | 2.8!3 1.400
900 - 900 1.350 1.500 | 2.025 | 0.636 | 1.389 1.389 | 2.917 1.500
1000 - 1000 1.450 | 1.600 | 2.320 | 0.785 | 1.535 1.635 | 3.223 1.600
1200 - 1200 1.650 1.800 | 2.970 1.131 1.839 I.839 | 3.862 1.800
Ground line _7 /_7_ ____7 _
SIS 7 77 7
§/_'7/W|DTH OF TRENCH (W=D+
% Multiply Trench Height (M by X/ 7.7 /. 7/ / 7/ [/ 7/
e TRENC N BACKFILL MATERIAL -
Column F to gat TRENCH Q P ANY, -
EXCAVATION VOLUME N ~
per linear metre Q T S
"\\ =
E 0.30 m E
Q | ol
N BEDDING P
N 75mm SELECT
BEDDING AREA N GRANULAR helght -
= (hxw)-(Z0%) N AGGREGATE (h) z
Y- 0.30 . w
COMP. GRAN. AGGREGATE N m 0.-30m w
Mass par m> =2.1000 tonnes §1
N
N
N
N
N *0.d5m
N
FPPL PR PP LRSI ISP AL P h s
#{n Soilid Rock use 0.3 m E—— width I !
— Increase bedding accordingly. (w)
P 1
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DIAMETER | WALL | OUTSIDE |EXCAVATION| AREA VOLUME per m TYPE
TH. | DIAMETER | DIAMETER [EXCAVATION| of depth OF
mm mm LJE_"I_"RES METRES |SQ. METRES{CUBIC METRES| MATERIALS
900 2.8 0.930 2.130 3.563 3.563 Corr. Steel
100 1.100 2.300 4,155 4.155 Concrete
1000 2.8 1.030 2.230 3.906 3.906 Corr. Steel
1050 115 1.280 2.480 4.831 4.831 Concrete
1200 2.8 1.230 2.430 4.638 4.638 Corr. Steel
125 1.450 2.650 5.515 5.515 Concrete
1350 - 165 1.680 2.880 6.514 6.514 Concreie
1400 2.8 1.430 2.630 5.433 5.433 Corr. Steel
1500 170 1.840 3.040 7.258 7.258 Concrete
18600 2.8 1.630 2.830 6.290 6.290 Corr. Steel
1650 185 2.020 3.220 8.143 8.143 Concrete
1800 2.8 1.830 3.030 7.211 7.211 Corr. Steel
195 2.190 3.390 9.026 9.026 Concrete
SuB GRADE—\ SUB GRADE
Z _ e 'L:_

! M T
-] R 3
—T: AL JH:“JS
L225 _E!;.SO
CONCRETE CONCRETE CORRUGATED
A BASE B BASE STEEL
20 -SP 219 22—-SP 219

NOTES:
-~ TOP LIMIT FOR FOUNDATION EXCAVATION
CALCULATION IS SUB GRADE OR GROUND
LINE, WHICHEVER IS LOWER.
— NO FOUNDATION EXCAVATION WHEN RISER 1S
SMALLER THAN SEWER.

APPROVED ) B.C. MINISTRY OF TRANSPORTATION AND HIGHWAYS DESIGN

* DESIGN AND SURVEYS BRANCH MANUAL No.
g; N s FOUNDATION EXCAVATION VOLUMES
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shall be

] The minimum size opeén culvert installation under a highway or main road

6C0 mmn diameter.

2. The minimum size frontage rcad culvert shall be 500 mm diameter,

3. The minimum size driveway culvert shall be AOC mm diameter.

L. Culverts
200 year

Examples

50 wvear

5. A culvert

snall be designed to be of a size to carry flow in the 50 to
return period range ponded to the crown.

of when the various return periods should be used are as follows:-
For low volume roads with shallow fill in undeveloped areas.

Normal design except when the conditions stated for the 50 or
200 year return period are aprclicable.

{(a) TFor highways in developed areas where flood damage is a
possibility. (In some instances where the upstream flood
levels are critical, it may be necessary to deslign the
culvert so as not to increase the upstream water levels).

(k) Wnen requested by Ministry of Znvironment.

list and summary shall be made on forms ¥ 741 and H 742 For

each project.

When submittirg a project for Contract, a copy of the list and summary

shall be

forwarded to the Contract Decuments Officer.

For nelical pipe the length breakdown in multiples of 4, 5 or 7 m must
be listed.

APPRQVED / B.C. MINISTRY. OF TRANSPORTATION AND HIGHWAYS DESIGN
f / / DESIGH ANMD SUAVEYS BRANCH MANUAL No.

DiRECTOR OEStGN AND SURVEYS

REVISED 22—
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CULVERT SIZE, LISTING E.3-3.8
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1

The inlets of corrugated steel culverts are susceptable to
hydrostatic uplift and may collapse due to this effect. To
prevent uplift,; a concrete (or sheet metal) cut off wall shall
he constructed at the inlet of culverts equal or greater than

3050 mm diameter or 2590 mm span.

yd
APPROVED B.C. MINISTRY- OF TRANSPORTATION AND HIGHWAYS DESIGN
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"COVER IN- METRES
<. REINF "REINF. . REINF. o |
CocTE—1lIl ¢ 76— e 76V N
MAX. MIN. MAX, MIN. MAX MIN, [ “mem | =
200 6.4 .\6.'3_ - - - ~ - - 200
250 5.2 0.4 - - - - ~ - 250
306 4.2 0.4 - - 4.9 0.4 6.1 0.3 300
375 3.8 0.4 - - 5.0 0.4 6.2 0.3 375
450 | 3.7 | o4 - - 5.1, 0.4 6.3 03 | aso |-
528 3.7 0.4 3.4 0.5 5.1 0.3 6.3 0.2 525
600 3.8 0.4 3.8 0.5 5.2 . 0.3 6.4 02 | €ao
_’-fﬁ_ efs 36 0.4. | 3.8 0.5 _5.2;_' 0.2 6.5 0.2 | 675
750 34 £ '_.'0.4 | 35 0.4 5.3 0.2 6.6 0.2 750
900 .3_L.o_ 0.4 3.6 0.3 53 | 0.2 6.6 0.2 900
1050 - - 3.6 0.2 5.4 oz | &7 0.2 1050
1200 - - 3.6 0.2 5.4 0.2 6.7 0.2 1200
1350 - - 3.7 0.2 5.4 | o2 6.7 0.2 | 1350
1500 - - 3.7 0.2 5.5 . 0.2 6.7 0.2 1500
1650 - - 3.5 0.2 5.5 0.2 6.7 0.2 1650
yeoo” - - 3.9 0.2 5.5 - 0.2 6.7 0.2 1800
. . ,!"'i
_ REFERENCE: -
. CONCRETE PIPE DESIGN MANUAL - by the Am. Conc. Pipe Ass'n '70
B.C. MINISTRY, OF TRANSPORTATION AND HIGHWAYS DESIGN
a . DESIGH ARD sumraf; BRANC! MANUAL Na.
E 3 3 10
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NOMINAL THICKNESS OF RIPRAP LAYER (mm)

. SIZE OF ROCK AND THICKNESS OF
. PROTECTION BLANKET THAT WILL

RESIST DISPLACEMENT FOR VARIOUS
VELOCITIES AND BANKSIDE SLOPES.

=~ 2500 4000

(LTI R

'k 2000 2000

=, 15600 1000 =t

}
T
HIE R

NOTES:

—~ 1200 500 SRR

'|. ADAPTED FROM REPORT OF SUB-COMMITEE ON
SLOPE PROTECTION, AM. 50C. CIVIL ENGINEERS
PROC, JUNE 1948.

H
H
]
§
i
Hit

I}
iepil

H
I
HEH I

2. DENSITY OF STONE ASSUMED AT 2640kg/m3.

= 1000 250

3. ENTER GRAPH AT KNOWN VELOCITY TO

: INTERSECTION WITH DESIRED SLOPE CURVE,
! MOVE HORIZONTALLY TO REQUIRED RIPRAP
: CLASS AND THICKNESS,

HiR

— 700 100 -ttt L e L N O

il

4. VM = MEAN STREAM VELOGITY.

i [iH3

FOR PARALLEL FLOW ALONG TANGENT BANK;
Vs= Z/3VN.

1 |100] [t
h

I

SR 5 FOR |MPINGING FLOW AGAINST CURVED BANK;
V= /3 VM,

- 550 50 =it

M
1
H11F;
ik Ml
R 1ED M RALE

|
]
TP HI
i
]
[
!
n IRIIH
L (L [

== 7. FOR DIRECT IMPINGEMENT ON THE BANK;
i Vs= 2Vu,

- 450 25 ESHE

=15 *®8, THE RIPRAP CLASS No. 1S THE MASS (kg) OF
. THE 50% ROCK SIZE (ie AT LEAST HALF OF
5 e o O o It I . ' THE RIPRAP MUST BE HEAVIER THAN ITS
A i e ] CLASS MASS). FOR DETAILS REGARDING

- | THE ROCK GRADATION SEE GENERAL
SNNEE . . ' SPECIFICATIONS - SECTION 205.2

T
H
]
T
P

T
.\'j
.Y
N,
1

- 350

o
2}
i
|
i
|
I
]
i
1
I

|
T

i)

i
gl i

it

;

SEEs === EES= = = i =EEE = = 9. DO NOT INTERPOLATE BETWEEN RIPRAP GLASSES.
L 5 £ Se=E = =k . USE THE NEXT HIGHEST CLASS.

|

|

i
NI
I

1]

i

Il

[
1LY

M
N

™

RIPRAP CLASS (kg)*
Jil

APPROVED ’ B.C. MINISTRY OF TRANSPORTATION ANDO HIGHWAYS
DESIAON AND SURVEYS BRANCH
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* SEE NOTE No.8 = OCITY AGAINST B - DATE 1980-10-10 | . '
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Dimensions for culverts shall be shown in the following form:

20 m - 300 @ CSP 1.6 WT

The complete information should be shown on the plan and

profile, although showing of the WT on the plan is optional.

Abbreviations for steel pipe are:

CSP - Corrugated steel pipe

ACCSP - Asphalt-coated corrugated steel pipe
SPCSP - Structural plate corrugated steel pipe
WT - Wall thickness

)
”’PR?D /i { f B.C. MINISTRY OF TRANSPORTATION AND HIGHWAYS
{ DESIGN AND SURVEYS BRANCH

DIRECTOAR aND SURVEYS

DATE
REVISED
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M3 250-77
MS 225-77
M5 200-77
M5 150-77

50 kN 200 &N 200 kN
45 kN 180 kN IBQ XN
40 kN 160 kN 160 kN
30 kN 120 kN 120 kN

3| x| 3

1] -] .

ol 4-0" o oA di

[ (4.267, - —

_m__i__-____ D4 W|—

ot —fo e - — i)
]

1

10~¢" [3.04E8 m)

CLEARANCE AND
LOAD LANE WIDTH

[l

6-0"
{LE3am)

a 4
ieg/ /&

CIAECTOR DESIGN ANMD SURVEYS

DATE a5 - 02
REVISED
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H VW/ M VB/M VT/™

HEIGHT |VOLUME™ VOLUME™ TOTAL
OF WALL| OF OF | VOLUME*
INCLUDES| WALL | BASE PER
PARAPET jper LIN-m|per UN-m | LIN.- m __{ )._0_35
m m? m? m? —i_ TOP OF PARAPET -
0.7 0298 | 0.600 | o0.898 0.7 :
1.0 0.466 | 0.675 | 1.141 Foog SE OF PARAPET
1.5 0.831 0.800 1.631
2.0 1.300 | 0.925 | 2.225
2.5 1.873 | 1.050 | 2.923
3.0 2.650 | 1.175 | 3.725
3.5 3.331 | 1.300 | 4.63
4.0 4.216 | 1.425 | 5.641 ;
4.5 5.206 | 1.550 | 6.756
5.0 6.300 | 1.675 | 7.975 ,
5.5 | 7.498 | 1.800 | 9.298 : N
6.0 8.800 | 1.925 | 10.725 i
6.5 |10.206 | 2.050 | 12.256 2917 — - — _
7.0 11.716 | 2.175 |13.891 12 3125 — — — 12 z
7.5 13.331 2.300 | 15.831 -3,333 — — _ — b
8.0 |15.050 | 2.425 | 17.475 §42— — — — — =
8.5 |16.873 | 2.550 | 19.423 750 — — — — — -
9.0 |18.800 | 2.675 | 21.475 958 — — — — — .
9.5 |20.831 | 2.800 |23.63! 187 - - — — — g
10.0 22.966 2.925 | 25.891 AT — = - — - T
10.5 |25.206 | 3.050 |28.256 883 — — — — — —
1.0 |27.550 | 3.175 | 30.725 792 = — - — —
11.5 |29.998 | 3.300 | 33.298 000 = — — — — — -
12.0 |32.550 | 3.425 | 35.975 208 = — — — = m — — |
12,5 |35.206 | 3.550 | 38,756 41T = — — — — o — _L
13.0 |37.966 | 3.675 | 41.641 5625
0.6
¥ END ARER IS EQUAL TO ThE 0.25 4| fm—— WIOTH OF WALL (W) ——=l =025
: WIDTH + 0.5 ——orrmm
NOTE :
INTERMEDIATE VOLUMES CAN BE CALCULATED AS FOLLOWS:
eg. WALL HEIGHT 5.35m
W=05+ ("'—07) = 0.5+ (M) = 2,438 m
2.4 2.4
VW/M = 0.2975 + (H - 0.7](W+2—M) = 0.2975 + 4.65 (ﬂ%ﬁ) : 7128 m*/m
VB/M =06 (wW+05)= 06(2.938) = 1.763 m3/m
VT/M = VW/M + VB/M = 7128 + 1.763 = 8.891m*/m
APPROVED ﬁ : : B.C. MINISTRY OF TRANSPORTATION AND HIGHWAYS DESIGN
( f *  DESIGN AND SURVEYS BRAMCH MANUAL No.
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H VW/M VB/M VT/M

HEIGHT |VOLUME® VOLUME® TOTAL

19.302 2.725 | 22.027 . —_———

w00 |
olufjo|nio|un|o|v|folu]|lo|u|ojvuic|v|lolulolulolulo|lulo]|n

23.552 2.975 | 26.527 . —__——

30.708 3350 | 34.058 . — -

OF oF oF VOLUMEX

WALL | WALL BASE PER -
per LIN-m|per LIN-m LIN,—.m ._.lo‘sl“

" m3 m? m3 TOP OF WALL
0 0.302 | 0.725 | 1.027

I 0.708 | 0.850 | 1.558

I 1.219 | 0.975 | 2.194
2 1.833 | 1.100 | 2.933
2 2.652 | 1.225 | 3.777
3 3.375 1.350 | 4.725
3 4302 | 1.475| 5.777
4 5.333 1.600 | 6.933
4 6.469 | 1.725 | 8.194
5. 7.708 | 1.850 | 9.558
5. 5.052 | 1.975 | 11.027 : 4
6. 10.500 | 2.100 | t12.600 3.000- — - —
6. 12.052 | 2.225 | 14.277 3.208 — — — — -
7. 13.708 | 2.350 | 16.058 2 34T~ — — = —
7 15.469 | 2.475 | 17.944 625 = — — — —

17.233 | 2.600 | 19.933 833 - - — — —

21.375 | 2.850 | 24.225 250 — — — - - —

25.833 3.100 | 28.933 BBT = m = - — —
28.219 3.225 | 31.444 BT = = = = = — —

33,302 | 3.475 | 36.777 297 o m e —

t2. 36.000 3.600 | 39.600 . - - =
2. 38.807 3.725 | 42.527
13, 41.708 3.850 | 45.558

HEIGHT OF wWALL (H)

0.6

% END AREA 1S EQUAL TO THE
VOLUME EXPRESSED IN m’.

; 0.25»{ je——— WIDTH OF WALL (W) —n-l ]- 0.25
i

}4_ WIDTH + 0.5 ————-F}

NOTE:

INTERMEDIATE VOLUMES CAN BE CALCULATED AS FOLLOWS:
eg. WALL HEIGHT &.67m

H 6.67
= = 0.5 = 3.
W=05=+ (2.4) 0.5+ = 32mem
VW/M = H (__w +2°'5) = 6.67 (—————3‘2?9; 0‘5) = 12.603 m¥m

VB/M =06 (W=+05) = 06(3.779) = 2.267 m*/m

VT/M = VW/M + VB/M = 12,603 + 2.267 = 14,870 m*/m

A

APPROVED EZ : f 8.C. MINISTRY OF TRANSPORTATION AND HIGHWAYS
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Attempts should be made to avoid Railwsy Encroachment, but if encroazchment is

absolutely necessary three prints of each of.the applicable project plan drawings

and cross sections must be forwarded to the Railway agency for their comments

or approval.

The drawing requirements are as faollows:

1. The encroachment area to be represented by a plot of the toves of cut and/or
fill. Shesde the area in red omn the prints.

2. Show the greas in hectares.

3. If the encroachment is less than 100 m long show the railway kilometre near the

mid-point; if longer than 100 m show the kilometre at the beginning and end.

=

4. Show drainage relevant to the railway. &

W ~ -

L2l [l ~t

™ o Proposed Highway ¢ — N
Railway R/W Bdy —,

S 0.2954 ha _ -7

e e e
~ “"“"—-\_f/
Reilway—\

{ !

L4l uT

a2} o

~ ~

U= um

& £

e A

CROSS-SECTTIONS

1. To be drawn on reproducible cross-section paper, preferably at a scale of 1:100.
2. Show both the highway and railway prisms, and include one section hefore and
after the encroachment area.
3. Show position of the railway R/W boundary, the railway centre-line, and base
of rail elevations on each section.
4. Show cross-section at relevant culvert locations.

5, The cross-sections to be referenced to the railway kilometre shown on the

plans.
4 4 _
AFPROVED B.C. MINISTRY JF TRANSPORTATION, COMMUNICATIONS AND HIGAWAYS DESIGN
zﬂ{ . DESIGY AND SUAVEYS BRANCH NMANUAL Ne.
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1. Approximate minimum vertical clearances for design, from construction
arade to base of rail, are as follows:
B.535 m for a highway coverpass,
6.70 m for 2 highway underpass.
2. The finished clearances required are:
7.175 m for a highway overpass,
4.90 m for a highwav underpass.
3. It is no longer necessary to provide increased clearance for
electrification.
4. Mipimum horizontal clearances are as shown below. Distances could
increase if railway on curve - obtainable from Bridge Branch.
Clearance Line
— —_— e e M ITEII A . N
r | L,_]
J H
[ Main Main Passing |
| Track Track Track [
| |
f
o 335 ol 3,975 4.275 3.35 —
R !
~ | £ g ¢ |
I
’ |
| |
I
! |
| - il e . = e I
—1.435 -
5. Gite plans are to be forwarded to headquarters as soon as possible,
for submittal to the Bridge Branch to enable them to check the
clearance requirements and proceed with structure design.
APPROVED B.C. MINISTRY QF TRANSPORTATION, COMMUNICATIONS AND HIGHWATS | prsigy
2 { SE5I5N AND SURVETS BRANCH MANUAL No.
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A specilal drawing must be prepared to accompany an
application for new at-grade railway crossings. This zlso applies

for temporary crossings which may be reguired during highway
construction, or if reconstruction is proposed at an existing

crossing,

Drawing information and crossing requirements shall be
in accordance with the section on Railway Crossings in Chapter 8
of the Ministry®s Manual of Policy and Procedure., No. F.1-2.3 is
& sample drawing.

Cuide lines on sight distances are as foilows:-

Where the maximum speed of a vehicle approaching the
crossing is 5Q km/h, there should be clear wvision of approaching
trains from all points on the road on both sides of the crossing
for a distance of approximately 60 m back from the crossing. Where
the maxdmum speed of vehicles may be 70 km/h, there should be cleax
vision Zor a distance of 9C m back from the crossing. The distance
of clear vision along the track from all peints on the road, as
specified above, shouid be at least 150 m where the meximmur speed
of trains appreaching the crossing does not exceed 50 km/h.
Distances for nigher train speeds are as follows:-

200 m for 70 km/h
310 m for 1CC km/h
LOO m for 130 km/h
The final drawing should be submitted to the Director

of Bridge Engineering, Attention: C.T.C. Liaison Engineer, for
the zssignment of a number and processing of the application.

APPROVED

8. C. MINISTRY" OF TRANSPORTATION AND HIGHWAYS DESIGN
f —f DESIGN 4ND SURVEYS BRANCH MANUAL No
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For Projects On The Active List:

1.

4.

5.

It is desirable to contact each Utility Authority during

the

design stage, advising that highway improvements are proposed,

and discuss the affects of the design on the utility.

As soon as plans showing location of proposed streets, limits
of cuts and fills, and proposed right-of-way are available,
supply a set of prints to each Utility Authority, indicating

the poles to be relocated.

A copy of the following legend shall be affixed to the first

sheet (key plan) of each set of prints showing the poles
be relocated.

Qi;. Blue Circle Transformer Pole
e
F;? Blue Circle Power Pole
M
ng Blue Circle Power Guy Pole
R
f:ﬁ; Red Circle § Combination Power
Nl Blue Circle and Telephone Pole
Red Circle Telephone Pole
Red Circle Telephone Guy Pole

.

Green Circle Lamp Standard

DEOG@O®(

Blue Circle High Tension Power Tower
Correspondence to the Utility Authority should:-

(a) Give a general project description.

to

Black Circle Telegraph or Telecommunications Pole

Black Circle Telegraph or Telecomm. Guy Pole

(b} Query the accuracy of the utility locations as shown and

ask to be advised of any errors or omissions.

(c] Indicate minimum acceptable distance from face of curb

to face of pole on curb and gutter projects.

(d) For telephone pole relocatioms, request an estimate of
the number of spliced sheath metres involved (F.2-1.3).

(e} State construction scheduling if known - check with Design

and Surveys Headquarters.

1f the project is to be a Contract, send a copy of each Utility
Authority's accompanying letter with a copy of the Pole Relocation

List (H-96) to the Contract Documents Officer.
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Recommended Guidelines For Pole Relcocation:-

1. Desirable minimum offsets for utility poles are as follows:-

(a) Curb and Gutter Projects behind the sidewalk or 1.7 m
from face of curb to face of
pole, whichever is greatest.

(b} Open Shoulder Projects beyond limits of the roadway
prism; usually 1.8 m from edge
of right-of-way. Preferably
minimum 9 m from outer lane edge.

2. Under no circumstance shall poles be installed within traffic
islands.

3. As street lighting is a possibility on all arterial highwavs
through urban areas, electrical wires must be high enough to
safely clear luminaires by 3.3 m. Therefore, where proposed
electrical lines are above potential luminaire locations, the
minimum vertical clearances from the roadway shall be:

12.5 m for 2-lane highwavs
14 m for 4-lane highways
17 m for highways wider than 4-lanes
For standard clearances, see Design Manual No. F.2-1.2

4, There shall be no diagonal crossing of Hydro lines and telephone
lines at intersections.

APPROVED B.C. MINISTRY- OF TRANSPORTATION AND HIGHWAYS DESIGN
: f DESIGM AHD SURVEYS BRANCH MANUAL No.
]
DIRECTOR OESIGN anD SuRves POLE RELQCATION GUIDELINES F.2-1.1
OATE 84 - 06 .
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3.

Minimum clearances between g high voltage transmissicn line and

any part of the

Voltage

138 kV
230 kV
345 kv

500 kV

travelled roadway are as follows:

Minimum Clearance Minimum Clearance
"{secondary road) (main road)
7.3 m 13 m
7.9 13.6
9.5 4.6
14.5 15.2

The minimum clearances for a lower voltage distribution line are

as follows:

Voltage Minimum Clearance
0 to 750 V 4,9 m

750 to 38 000 V 4.9

38 000 to 86 000 V 5.5

The minimum clearance for c¢ommunication wires and guy wires is 4,9 m.

L, Z
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The following cancels all previous agreements:-

Where the Ministry requests relocaticn of 3.C. Eydrc cr E.C.
Telephone peole lines,

the Ministry contribution regardless of line

detail is:-—
Power - £400. per pcle
Telephone - $400. per pole plus $350. per 100 sheath metres.

Reimbursement
will
line is invelved.

of $350. per 100 sheath metres
apply only when at least one splice ¢f a

100 sheath metres is an enclosed telephone

cable 100 metres long regardless of the
number of pairs in the cable. Where
1s mere than one cable,
for separately.
arg open wire, any number of open wires

considered the equivalent of one cable.

joint ownership, $400. plus
There will be no Ministry

Where there are power poles with
per 100 sheath meires will apply.
contributisn tc remove guy poles.

MNote the above c¢osts relate cnly to aerizl relocations.

there
they will be paid
Where telephone circuits
is

$3%0.

Am”°“°3 B.C. MINISTRY OF TRANSPORTATION AND HIGHWAYS
// DESIGN ANMD SURVETS BRANCH
alﬂEC'UR DES|GN aHD SURVYETYS
1101 POLE LINE RELOCATION COSTS
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Measure P-Line and L-Line angles to the nearest 10 seconds.

Standard staking and cross section interval to be 20 m,
and 10 m for Curb and Gutter surveys. Curves of 135 m
radius and less to be staked at 10 m intervals,

Cross Section elevations and distances tg be measured to
the nearest 0.01 m (1 cm).

Benchmarks to be established to the nearest 0.001 m (1 mm).

rd
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78-01-01

METRES - FEET FEET - METRES
M FT M FT FT M FT M
0.1 0.,3281 Sl 16.7323 0.1 0.0305 Sel 1.53545
0.2 0.6562 T2 17.0604 0,2 0.,0610 T2 1.5850
0.3 0.9843 o3 17,3885 0.3 0.0914 5.3 1.46154
0.4 1.3123 Se4 17.7165 Q.4 0.,1219 Se4 1.46459
0.5 1.6404 S5 18,0444 0.5 0.1524 Seo 1.6764
0.6 1.,968%5 Teb 18,3727 0.6 0.1829 Y- 1.7069
0,7 2.2966 S7 18.7008 0.7 0.2134 Se7 1.7374
0.8 2.6247 5.8 19,0289 0.8 " 0.,2438 5.8 1.74678
0.9 2.9528 Te? 19,3570 0.9 0.,2743 .9 1.7983
1.0 3.2808 6.0 19,6850 1.0 0.,3048 4.0 1.8288
1.1 3.6089 4.1 20,0131 1.1 00,3353 6.1 1.8993
1,2 3.9370 4.2 20,3412 1.2 00,3658 6.2 1.8898
1.4 4,3932 644 20,9974 1.4 0.4267 b+4 1.9507
1.3 4,9213 6.9 21,3255 1.5 0.,43572 b¢5 1.9812
1.6 55,2493 6+6 21,6533 1.6 0.4877 bvb 2.0117
1.7 S.5774 6.7 21,9816 1.7 0.5182 b6¢7 2.0422
1.8 S.92035 6.8 22.3097 1.8 0.5486 6.8 2.0726
1.9 b6.,2336 5.9 22.6378 1.9 0.5791 5.9 2.1031
2.0 6545617 7.0 22,2659 | 2.0 0.6096 7.0 2.1334
2.1 6.86898 7.1 23,2940 2.1 0.46401 7l 2.,1641
2.2 7.2178 7.2 23,6220 2.2 0.46706 7+2 219244
2,3 7+5439 7.3 23,9501 2.3 0.7010 743 2422350
2.4 7.8740 7+4 24,2782 2.4 0.7315 74+4 2,23595
2.9 8.2021 749 24,6063 249 0.7620 7.5 2.28460
246 8.9302 744 24,9344 2.6 0.7925 76 2+.3165
2.7 8.8583 747 23+2625 247 0.8230 747 2.3470
2.8 ?.1864 7.8 29,5906 2.8 0.8534 7.8 2.3774
2.9 ?.5144 7.9 25.9186 2,9 0.8839 749 2.4079
3.0 ?.8425 8.0 26,2447 3.0 0.92144 B.0 2.4384
3.1 10,1706 8.1 26,5748 3.1 0.2449 8.1 2.44689
3.2 10.4987 8.2 26,2029 3.2 0.,92724 8.2 2:.4994
3.3 10,8248 8.3 27.2310 3.3 1.0058 8.3 2,9298
3.4 11,1549 8.4 27.39591 34 1.,0363 8.4 2.95603
3.9 11,4829 8.5 27.8871 3.5 1,0668 845 2.5908
3.6 11,8110 8.6 28.2152 3.6 1.0973 8.6 2.6213
3.7 12,1391 8.7 28.9433 3.7 1.,1278 8.7 2.6518
3.8 24672 8.8 28.8714 3.8 1.1582 8.8 2.6822
3.9 12.7953 8.9 29,1995 3.9 1.1887 8.9 2,7127
4.0 13.1234 2.0 29.52746 4.0 1.2192 2.0 2.7432
4,1 13.4514 Pel 29.8556 4,1 1,2497 ?.1 2:7737
4,2 13.7793 .2 30,1837 4,2 1,2802 Q42 2.8042
4,3 14,1076 ?.3 30.5118 4,3 1.3106 2.3 2.8346
4.4 14,4357 2.4 30,8399 4,4 1.3411 P4 2.8651
4.5 14,7438 FeS 31,1680 4.3 1.3716 .5 2.8956
4,46 |" 15.0919 ?.6 . 31.49461 4,6 1.4021 .6 2.9261
4,7 15.4199 9,7 31.8241 4,7 1.4326 ?.7 2.9566
4,8 15.+.7480 ?.8 32,1522 4.8 1.4630 2.8 2.9870
4,9 16,0761 9.9 32.4803 4,9 1.,4935 .7 3.017%
5.0 16,4042 10,0 32.8084 9.0 1.5240 10.0 3.0480
APPROVED: B.C. MINISTRY OF TRANSPORTATION, COMMUNICATIONS AND HIGHWAYS DESLEN
GESIGN AND SURVEYS BRANCH M ANUAL No
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SQUARE INCHES TO HECTARES (ha)

Multiply planimeter reading (square inches) by the relevant factor
below to obtain hectares. :

Plan Scale Factor

1 : 100 0.000 645 16
1 : 200 0.002 580 64
1 :+ 250 0.004 032 25
1 400 0.010 322 56
1 500 0.016 129

1 : 1 000 0.064 516

1 : 10 000 6.451 6

To obtain ha: factor = (scale)?-x (6.451 6 x 10-8)

To obtain m?: factor (scale)? x (6.451:6 x 10~%)

SQUARE INCHES TO SQUARE METRES (m?) FOR CROSS SECTIONS

Multiply planimeter reading (square inches) by the relevant factor
below to obtain m?2.

Cross Section Scale Factor
R TR
LI | e
LIRS | s
B BN
To obtain m?: factor = (horiz. x vert.) x (6.451 6 x 10™%)

VOLUME OVERHAUL DIAGRAM

Multiply planimeter reading (square inches) by 6.451 6 to obtain cm?2.
(1 square inch = 6.451 6 cm?)

For Volume Overhaul see Design Manual No. H.5-1.0

2 /
APPROVED B.C. MINISTRY, OF TRANSPORTATION AND HIGHWAYS DESIGN
DESIGN AND SURVEYS BRAMCH MANUAL No.
0IRECTOR DESIGN AND SURVEYS > .
DaTE 78-08~22 PLANIMETER CONVERSION TAEBLES G.T. 4

REVISED 85-02
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Environmental agency contact snaell be as stated on the
YAgency Listing!. Copy of the current list is available

from:

Environmental Co-ordinator

Ministry of Transportation & Highways
Pesdign & Surveys Branch

940 Blanshard Street

Vietoria, B.C.

VeW 3E6

Telephons:  387-575L

AFFROVED M B.C. MINISTRY. OF TRANSPORTATION AND HIGHWAYS
Z Z DESIGN AKD SURVEYS BRANCH
DIR OR £ ane” SURVEYS

0aTE
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FEBRUARY 1987
CHAPTER 10

FIELD SURVEYS AND PLANS

10.01 HIGHWAY FUNCTIONAL STUDIES

1.

b2

% Amendment

Functional studies are carried out to determine the feasibility
and/or approximate costs of alternates in order that survey and
design time and costs can be kept to a minimum.

These investigations are carried cut with the aid of aerial
photography and aerial mapping of varying scales and accuracy.

Photography

Aerial photo coverage over our Province is very extensive and all
areas of interest can usually be viewed with either 20 or 40 chain
photography (Metric equivalent is 1:15 000 to 1:20 000 and

1:25 000 to 1:45 000, respectively). The 20 chain photography is
normally taken with a 12 inch (metric equivalent is 3095 mm) focal
length camera. Air photos are no longer available for loan. A
quick print photo "Iteck" is available for viewing from the air
photo library but they will only supply a maximum of 10 prints at
one time. They are available from Air Photo Sales, Mapping
Section, Surveys and Mapping Branch, Ministry of Environment,
Parliament Buildings, Victoria. Another source worthy of
consideration is the office of the District Forester, who has
photo coverage of his diestrict; these photos cannot be removed
from his office but could be viewed to confirm photo orders to
ensure proper coverage,

Indexes of coverage are available and are ordered by the standard
geographic grid reference, e.g. 92 m (E} or (W) for 20 chain and
92 m for 40 chain.

Many areas of the Province are covered by Special Projects which
are usually covered with low level photography. Specific enquiry
regarding coverage should be made directly to the Air Photo Sales
Office.

For certain Functional Studies new photography is obtained from
either the Ministry of the Environment, or Aerial Mapping
Consultants who have aircraft equipped to obtain the desired
photos. Scale of the photography is set depending on its required
usage.

Generally, 1:5 000 photo scale will be used to produce 1:500
mapping and 2 metre contours; 1:10 000 will produce 1:1 000
mapping and 2 metre centours; photo scales greater than this are
usually used to produce recce type uncontrolled mapping, at a
scale of 1:50 000 with 5 metre contours.

Design Man.
No.

G.4

87-07

Page 222 of 335 TRA-2020-03046



10.01 - Cont'd JUNE 1937

3,

Mappin

Mapping at various scales can be obtained photogrammetrically.
Particular care should be taken to select a scale which is
suitable for the required use as costs vary terrifically for the
different types, ranging from $2.00/ha to as much as $90.

Caution should also be exercised in expecting accuracy under dense
trae cover. The machine operator drawing the contours camrot plot
what he cannot see, In such cases, average tree heights are
deducted from the instrument readings and the results are at most
approximations. Areas of greatest concern are those of undulating
terrain and varying soil types. In the first instance drainage in
the depressions causes greater growth than the drier areas on the
heights of land; and in the second, growth could be more vigarous
in soil than on adjacent rack out-croppings.

Mapping is available in manuscript or fairdrawn format.

Manuseript mapping is prepared at the machine, usually on mylar
with a minimal amount of drafting. Fairdrawn mapping is traced by
draftsmen from the manuscript sheets and presented in a finished
form. Fairdrawing doubles production time and cost.

Mapping Usage

Large areas of terrain can be mapped cheaply at 1:5 000 scale with
5 m contours and this base serves as an ideal aid for route
comparisons and analysis. No prior survey is required to
establish control. Generally, it is best to investigate
alternmates on stereo pairs of photos indicating all possible
alternates; then eliminate the obvious, and outline a mapping area
which covers the remainder, for closer study.

Mapping of 1:2 000 to 1:500 is known as *high order” mapping and
must be controlled mathematically to ensure accuracy. This
requires the establishment of a survey control line and fixing
predetermined controls prior to commencement of the mapping.

The 1:1 000 scale would serve as plan base in rural undeveloped
areas, the 1:500 being selected for areas of greater planimetric
detail. The same applies for urban or semi-urban areas. If the
amount of detail to be added to the sheets is excessive, a larger
scale map is required to provide space for the detail, e.g. an
urban street with gas, power, telephone, water, storm and sanitary
utilities plotted would show very cluttered on a 1:1 000 plan but
not so cluttered on a 1:500 plan. There must be room to show mew
design detail.

Economic Evaluation

In order to determine the preferred route considerable work is
involved. Sometimes the obvious route can be selected by simply
comparing projected alignments and plotted profiles. Other times
sophisticated cost comparisons are required - extracting necessary
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data can be tedious and time-consuming. A digital terrain program
has been developed as an aid for the computer. This enables the
engineer to select an infinite number of routes and by supplying
the required parameters will provide profiles and quantities for
each alignment.

To augment this program, we have also developed a cost analysis
program which utilizes the alignment and grades to simulate
vehicle operating costs, .

By combining these two outputs the choice of routing is simplified.

Left to be considered by the engineer is the social, eceological,
economic and environmental impact on the adjacent envirenment.

Environmental Agencies

Work on all aligrment and grade changes, must be coordinated with
numerous Provincial and Federal Agencies to ensure that a minimum
impact occurs on the agencies' field of interest,

Direct contact should be made to the parties listed on Appendix
"H" as early as possible in the planning stage in order that the
agency may assign a person to your particular preject,

Your initial submittal should be as simple as possible, such as a
line on an aerial photo, mosaic, or key map.

10.02 HIGHWAY 1.0CATION SURVEYS

1.

Need

A location survey is required when a new highway is to be
constructed, or when an existing highway is to be reconstructed to
new herizontal or vertical alignment, requiring excavation and
embanlment of earthworks, special construction to correct
stability problems, control of surface or sub-surface water,
changes to utilitles, services or traffic patterns, or to the
purchase of additional right-of-way. Significant changes to the
highway system require the measurement and evaluation of material
quantities, costs and alternatives. A location survey provides
the information that makes proper estimating and economy of design
possible.

Preliminary

The first requirement of a successful location survey is the
development of accurate mapping on which to project the highway
centreline. There are two commonly used methods. The first is
the old original transit and chain survey where a preliminary base
line is set out as a series of tangents, with the angles between
turned with a transit and stakes set on even stations each hundred
metres, All elevations, contours, and detail are tied in manually
to this base line and the information is compiled on a2 vellum plan
at an appropriate scale. This method is used both for surveys in
rural bush areas, and for urban street work.
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The second, and usually the more economical method is by
photogrammetric survey., These surveys are carried out utilizing
the services of private mapping contractors. The procedures for a
photogrammetric mapping survey are as follows:

A contrel base line is run on the ground along the general
area of the route, The traverse line is similar te that
established for a transit and chain survey except that the
line is staked only at intersection points of the tangents
(P.I1.'s). Because only the P.I1.'s are recorded this method
is most adaptable to the use of electronic measuring
instruments which preclude manual chaining and its multitude
of errors. A line of hench marks for vertical control is
alse established along the route.

One major advantage of the aerial mapping survey is that the base
line can be laid out along existing roads and streets and the
detail and topographic information obtained without alarming
property owners.

When the base line and the line of bench marks have been
established and checked, co-ordinates of the survey points
(P.I.'s) are calculated on traverse sheets and sent along with a
list of the bench marks to the mapping contractor. The mapping
contractor in turn, after receiving the mapping boundaries for the
preject, sends the surveyor a set of control air photos on which
horizontal and vertical control points have been pin-pricked. He
also sends a list with a description of each horizontal and
vertical control point. The surveyor then manually ties in the
control peints to the base line and bench marks. He ties the
horizontal contrel points both herizentally and vertically, the
vertical control points vertically only. He them calculates
co-ordinates for the horizontal points and sends them to the
contractor with the elevations for each horizontal and vertical
point.

The contractor uses this information to compile the mapping sheets
at the desired scale. By use of highly technical plotting
machines he plots direct from models of the stereoc air photo
pairs, all contour and spot elevations as well as all detail such
as roads, streets, ditches, poles, streams, buildings, etc. When
plotting is complete the sheets are returned to the surveyor for
checking and plotting of cadastral. The sheets are then ready for
the prejection of the location centreline.

3. Location Line

After completion of preliminary line survey or photogrammetric
mapping, the final designed location centre line, the L line, is
run in the field. All points of intersection of tangents
beginnings and ends of curves, and the curves themselves, both
spiral and circular, are located; accurate chainage is marked out
and detailed cross sections taken at suitable intervals so that
accurate earthwork quantities can be calculated. On simple
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prejects the L line can be run as soom as P line data is plotted;
on more complex ones, a great deal of office analysis must be
carried out using the P line topography to estimate preliminary
quantities on several trial centre lines. Computer programs are
available for this purpose.

4, Miscellaneous Surveys

Elements of the location survey are applied to minor projects
involving bridge or culvert replacements, intersection
improvements, passing lanes, rallway and pipeline crossings, grade
separations, retaining wall installations, property acquisition,
gazette requirements, and preventative maintenance operations of
various kinds.

5. Field Books

The use of proper form and order in entering survey Iinformation in
the field books is important because the information is uged by
the field draftsmen preparing the topographic detail plan, by the
highway designer preparing contract drawings and estimates, and by
the construction supervisor directing the work of the contractor.

The notes must be neat and legible and in a form clearly
understood by all concerned. Examples of standard field notes are
contained in the Design and Surveys Manual.

10.03 HIGHWAY DESIGN

1. Earthwork Propram

After the L line is run in the field, the second group of programs
is used. This group, the Earthwork System, is based on cross
sections taken on the ground, as previously described. These
sections are punched on cards, checked for error, and then stored
on magnetic tape, from which they can be recalled in whole or in
part for processing. Roadway widths, sleopes and ditches,
superelevation, berms, stripping, shrinkage and swell factors and
vertical geometry can all be varied as the designer wishes, but
once the initial earthwork run has been processed, it is usually
the vertical geometry which is modified to obtain satisfactory
balances and haul distances.

The printed output includes excavation and fill volumes, a volume
overhaul diagram, toe-to-toe roadway templates, plus various
options - gravel and stripping quantities, plan and profile plots,
and cross sections and template plots - any or all of which may be
asked for. Where necessary, rock and Type "C" stratum sections
may be added to the ground cross sections; line shifts are also
allowed for,
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*%* 2. Standards

The main design reference is the "Design and Surveys Manual of
Standards and Instructions™ which includes design standards,
detail drawings and charts to assist the designer. This Manual
also contains a number of Design Instructions to familiarize the
designer with the policy and procedure in preparing a project,

Additional references used are the Roads and Transportation
Association of Canada, "Manual of Geometric Design Standards for
Canadian Reads 1986" and the American Association of State Highway
and Transportation Officials, "A Policy on Geometric Design of
Highways and Streets 1984",

3. Drawings

*ik A Preliminary Plan

Whenever aerial mapping is not available or is difficult teo
obtain, the results of field surveys are drawn on vellum
paper. If possible, the grid shall be orientated to azimuths
derived from Legal Survey Plans,

A preliminary traverse (P-line) of the approximate proposed
highway route is plotted, and existing roads, fences,
railways, water courses, existing culverts, manholes,
telephone and hydro poles, houses, structures, underground
services, etc., are shown. Recommended symb>ils to be used
are shown on three sheets under Appendix "A™.

Contours are drawn at 1 or 2 metre intervals.

All cadastral information (Township, Section or District Lot
Lines, Subdivision plans, Rights-of-way, etec.) is shown from
the field tie information.

Kk B. Location Plan

After the final location has been chosen and all plotting
checked, the information from the preliminary plan {(excluding
the P-line} is traced onto standard Al size sheets. The
scales to be used are 1:1000 or 1:500. For urban street
designs a scale of 1:250 is to be used.

All the horizontal alignment information shall be shown, i.e.
P.1.'s, stationing, curve and spiral data, and azimuths in
the direction of the stationing. Also to be shown are
proposed right-of-way boundaries, clearing and grubbing lines
and areas in hectares.

Other design information, such as laning, proposed culverts,
minor scructures and creek diversions should be shown.

** Amendment
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ke C. Key Plan

This plan shows the relationship of the Project to the
nearest town, and should also show the major Land
Subdivisions. If available, the Landmark Inventory reference
with Segment should be given.

*k D. Profiles

These drawings show centreline ground line, design (finished)
grades with vertical curves, bench marks, culvert elevations
and structures. Preferred scales are Horizontal 1:2000,
Vertical 1:200 for Rural Designs and Horizontal 1:250,
Vertical 1:50 for Urban Design.

A typical sections drawing must accompany the profile showing
lanes and shoulder widths, crossfall, curbing and sidewalk
{(where applicable). Also shown are the various depths of
gravel, asphalt binder and pavement, side slopes, and ditch
slopes.

Aok E, Volume Overhaul Diaspram

This drawing 1s a plot from the mass ordinate sheets and
shows freehaul limits, overhaul and balance points,
Preferred sceles are Horizontal 1:5000 and Vertical lcm =
5,000m3

F. Gravel Haul Charts

This chart shows the amount and haul distance for the various
types of pgravel on a Project.

Wi G. Cross Sections

These drawings show the required cut and fill. The cross
sections with roadway template can be plotted manually or by
computer., Preferred scales are Horizontal and Vertical 1:230
(or 1:100) for Rural Design and Horizontal 1:100, Vertical
1:50 (or 1:25) for Urban Design.

*k H. Detail Drawings

Additional drawings are required when there is not room to
show details on the Location Plan, e.g., Intersection layout,
laning, underground drainage, large culvert site plan,
curbing, roadside barrier, retaining wall details, etec.

A number of special drawings are required for interchanges
and these show geometric layout, landscaping, curbing,
drainage, spot elevations and profiles.

*% Amendment
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10.04

I. Drafting Guidelines

As most drawings will be reduced to half size and/or put on
microfilm, it is preferable to use Ink to ensure clarity,
Also the use of lettering templates provides unifermity in
lettering style. The minimum letter height should be 1.8mm
(18 template with O0.18mm pen) or 2.5mm (25 template with
0.25mm pen) if half sizing 1s proposed. "Rub On" symbols may
be obtained for greater efficiency. ’

& Quantity Schedule and Estimate

Appendix "B" list the basic items required for a highway project,
Depending on the type of project, there are many other items such
as Manheles, Catch Basins, Curbing, Roadside Barrier, etec., which
wmay be added.

If the work is to be by Contract, Special Provisions wmust be
written for any of the items where the work or method of payment
deviates from that described in the General Specifications.

Te complete an estimate it is necessary to prepare an additional
sheet listing all materials to be purchased by the Ministry. This
sheet should also include any work item not included in the
Schedule and to be done by Others.

SURVEYS AND PIANS FOR BRIDGE SITES

The survey of a bridge site, being one of the fundamental operations in
bridge comstruction, should be given close attention and

consideration. Complete and accurate field data should be obtained so
that a complete and accurate site plan may be prepared.

Site plans shall be drawn on standard Al size tracing sheets to a
natural scale of 1:250. Each sheet shall have a title at the lower
right corner together with a date, name of surveyor and name of
draftsperson. Datum used should be noted and location and elevation of
the nearest construction bench mark given.

1. General Reguirements for Site Plansg

(a) 0.5m contours of site extending at least 35m either side of
the centreline and 35m along the highway centreline beyond
the probable limits of the structure.

{b) Profile at centreline showing ground line and proposed grade
line and stating finished grade (i.e. bridge deck grade).

(¢) ©Nature of terrain, i.e. swamp, solid rock, other material,
boulders, etc., and locale of each.

{(d) Description of vegetation.

w4 Amendment
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(e) Location of power, telephone, and telegraph poles, the number
of wires on each line and names of owners,.

(f) Location and general description of existing structure
including all available foundation data.

(g) Width of finished roadway, number and width of lanes.
(h) Vertical and horizontal clearances required.
(1) Number and location of sidewalks required.

*% (j) Alignment showing azimuths, curve and spiral data with rate
of superelevation.

(k) Property lines, buildings, municipal or village sidewalks,
ete.

(1) Highway right-of-way.
(m) Location of probable detour, if required.

(n) Location and depth of underground services and names of
owners.

2. Rivers and Streams Requirements

The following additional data should be shown in connection with
site plans for river or stream crossings:

(a) Profile of stream bed for 60m upstream and downstream of the
highway centreline.

(b) Key map at 1:1000 showing stream alignment 150m upstream and
downstream of the highway centreline.

{c) Velocity of the stream in metres per second.
(d) Elevation of extreme high water and the date,
(e) Elevation of normal high water,

(£} Elevation of water on the date of survey.

(g) Elevation of low water.

(h) Description of drift, logs, debris or log jams.
(1} Description of scouring and silting.

(j) Description of shift in channel.

(k) Description of ice flow.

*% Amendment
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(1) Description of river bed, i.e. silt, sand, boulders, etc,
(m) Location of flood plains.
(n) Effect of tides.

(o) Location and general description of any bridge owned by
others within 150m upstream or downstream of highway
centreline; plus minimum vertical clearance at extreme high
wvater with elevation on structure of point of minimum
clearance, evidence of scour, drift or ice.

{(p} Centreline profile to be carried across river bottom, where
possible.

(q) Location spawning grounds, whether fish-producing river or
stream.

(r) A ground survey tie between the proposed bridge centreline at

one high water line and an established point on a registered
land subdivision.

{s) The Land Regilstry Office Property description of the parcel
of land used for the reference point in (r) above,

ok (t) Any evidence of occupancy of water lots or booming ground
leases within 35m either side of the centreline.

3. Rajlway Crossings

The following additional data shall be shown in connection with
site plans for railway crossings:

{(a) Complete alignment of all railroad tracks showing degree of
curvature, location of points on spirals and circular curves,
distance centre to centre of tracks and superelevation of
tracks.

(b) Angle between centreline of highway and centreline of each
track; if railway on curve, angles shall be measured between
highway centreline and 30m chords to centreline on each track
on both sides ¢f highway centreline.

(c) Elevation of base of rails on highway centreline.

(d) Chainages of rails on highway centreline,

(e) Profile base of rail along railway for 60m either side of
highway centreline.

(f) ZLocation of railroad right-of-way.
(g) Location of railrocad culverts, ditches, etc.

*% Amendment
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Ty

10.05

10.06

{(h) Leocation of sidings.
(i) Location of switches or railway installations,

(j) Distance along track to nearest mile or km post,

LAYOUT PIANS FOR RATLWAY CROSSINGS

Please refer to the following appropriate Appendix for data required
covering site plans at railway crossings:

Construction of Overpass - Appendix "C"
Reconstruction of Overpass - Appendix "D"
Construction of Subway - Appendix "E"
Reconstruction of Subway - Appendix "F"
Gonstruction of At Grade Crossing - Appendix "G"
Environmental Agencies - Appendix "H"

5071 SURVEYS

1.

General (8ee also related sections 12.16, 12.17, 13.45 to 12.53

and 14.37 to 14.43)

Adequate s0ils and rock information is a prerequisite for the
accurate and safe design of new highways and their attendance
structures. Ideally, a soil survey will identify the type and
condition of all materials along the proposed route; establish to
location, quality and quantity of borrow and gravel materials: and
give design information affecting the estimating, construction and
future performance of the proposed highway and structures.

Because of the variable conditions usually prevailing in British
Golumbia, complete soil and rock information can rarely be
obtained without excessive costs. Soil survey practice therefore
concentrates on the recognition and investigation of specific
elements, such as large cuts, poor foundation areas, existing or
potential slide areas, gravel and borrow pit prospecting and
pavement design conditions,

The recognitien of areas to be investigated not only requires
knowledge of the proposed design and a general familiarity with
the soil types and their relevant behaviour characteristics, but
also an appreciation of the consequences of errors or omissions in
the investigation. For example, bridge foundation areas are
always checked intensively because of the large cost and hazard of
failure; wrong assumptions for large rocks or soil cuts can
drastically change the design; marginal fill foundations, though
frequently used in undeveloped areas, must be thoroughly
investigated if there are houses located in the possible slide
path.

Page 232 of 335 TRA-2020-03046



10.06 - Cont'd

JUNE 1981

The Geotechnical and Materials Branch use different methods to

carry out soll surveys,

The methods vary greatly in cost,

effectiveness, and in the kind of information they yield.

2. Spil Survey Methods and Characteristics
Name Kind of Information

Relative Cost &
Effectiveness

Visual Field
Identification

Airphoto
Interpretation

Seismic
Refraction
Survey

**¥Electro-magnetic
Conductivity
Survey

Electrical
Resistivity
Survey

Sounding with
Rods

Swedish Vane
Shear Field
Testing

Preliminary recognition of

surface soil types and condition.

In bedrock areas this may take
the form of rock mapping for
cut slope design.

Broad identification of soil
types and conditions through
recognition of landforms.

Gives approximate solid rock
profiles under overburden and
may identify other strata.

Identifies electro-magnetic
conductivity without direct
ground contact; used to
delineate soil deposits,

Identifies anomalies in electri-
resistivity. Mostly used for
prospecting and the delineation
of large gravel deposits.

Determination cf depth
to firm material.

Measurements of the in situ
undrained shear strength
of soft seoils.

Very cheap, falrly
effective only in open
terrain.

Large area coverage at low
cost; used te identify
major problem areas and

as a preliminary to

gravel prospecting.

Moderate cost for large
possible coverage.
Accuracy of information
variahle, correlation
drilling required.

Very fast and cheap.
Results used to optimize
drilling program.

Mecderate cost for broad
possible coverage. Aids
in setting up of test
pitting and drilling
program.

Very cheap and rapid. No
identification of soil
types but very effective
in conjunction with HPA
or other drilling.

Moderate cost, rapid
production, semiportable
into poorly accessible
areas. No identification
of soil types. Very
effective with HPA or
other drilling.
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Relative Cost &

Name Kind of Information Effectiveness
Static Cone and Measurement of In-situ density, Moderate to fairly high
Pressure Meter strength and pressure; mostly cost because of special-
testing in sandy soils. ized testing. Mostly for

problem areas and
detailed foundation

testing,
Hand Power Identification of type and Moderate cost, rapid pro-
Auger (H.P.A.) moisture condition of soft and duction, limited to soft
Drilling loose soils. or loose soil. MHostly

disturbed samples only.

Truck-mounted Identification of type and Fairly expensive but rapid
Machine Auger condition of all but dense and Mostly disturbed but can
(A.R.) bouldery soils, be fitted for undisturbed
Drilling sampling. Effective for

general soil survey and
most gravel pit
investigations but
requires goed access

Rotary (Diamond) Identification of type and Relatively expensive. Most
Drilling (D.D.) condition of all soils and rock. versatile for disturbed
and undisturbed sampling
and field tests,
Requires good access for
a large truck.

In additien, backhoes are frequently used for test pitting, especially
in gravel prospecting work, It may be noted that the listing above is
ranked from methods that are relatively inexpensive, giving broad
general coverage to those that are expensive but producing specific and
detailed information for a small area.

3. Reporting

Soil survey reports are usually requested by and submitted to the
Survey and Design Branch. A preliminary visual field soil
identification along the proposed route Is done by the Design and
Surveys Branch on Form H.740. Subsequent reporting by the
Geotechnical and Materials Branch is by letter reports if the
investigations are few and far between; when a more thorough soil
survey is done, a soills profile is prepared on standard sized
sheets showing all drill logs, test results, probes, etc., as well
as typed notes on material suitability, slope design, gravel pits,
pavement structure design, etc. Such soil profiles are for use
only within the Ministry; another copy without the typed notes is
made part of the contract documents for information to the
Contractors,
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Legal Survey plans are required to define lands aecquired for the
following:

{a) Statutory Right-of-Way for Highways
{(b) Statutory Right-of-Way for Easements
(c¢) Yard Sites

{(d) Gravel and Borrow Pits

(e) Foreshore Lots

These surveys must be carried out by a commissioned British Columbia
Land Surveyor.

Legal Surveys are administered from Headquarters by the Lands Survey
Cfficer and paid under the Legal Survey and Construction Project
Votes. The Construction Project Vote covers the cost of defining the
right-of-way and other works within the limits of the construction
project, and the Legal Survey Vote covers the cost of undertaking all
surveys of other highways and any legal survey requirements of the
Ministry.

District offices may submit regquest for surveys to the Lands Survey
Officer, providing the area to be surveyed has been acquired by the
Property Services Branch or is established under the Highways Act.

The surveys will be undertaken providing sufficient funds are
available, Requests should be accompanied by two paper prints of the
plan showing the are:z to be surveyed in a red outline.

Upon completion of the survey, plans are forwarded to the Property
Services Branch for deposit. The District Official is advised by means
of a form letter that the plan has been prepared for deposit in the
Land Registry Office.

10.08 PRESERVATION OF MONUMENTS

HMonuments refer to highway right-of-way, pipe posts, concrete
monuments, rock posts, iron pins, monuments for triangulation stations,
control surveys, district lot section cormers, geodetic bench marks,
tidal surveys, etc.

Prior referencing should be carried out in order to avoid future
unnecessary work and expense to the Ministry. When it is apparent that
a monument is to be disturbed, arrangements can be made to have it
referenced by providing the Lands Survey Officer at Headquarters with a
complete detailed description.

Proper care must be taken during read construction to prevent the loss

or removal of valuable survey evidence. The destruction or
unauthorized removal of monuments is an offence and bears a penalty.
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Province of British Columbia
Ministry of Transportation and Highways

ELECTORAL DISTRICT

PROJECT NO.
HIGHWAY NG,
(REYCONSTRUGTION ; TO
STATION TO STATION BK =
STATION AH, TO STATICN
km
D INVENTO - SEGMENT
km TQ km

SCHEDULE QF APPROXIMATE QUANTITIES AND UNIT_PRICES

ITEM RATE || AMOUNT
NO. DESCRIPTION OF WORK UNIT QUANTITY IN

DOLLARS $ ¢

1. Mobilizatjion
{See Special Provisions, Clause )
Move in and Move out L.S.

PART I - GRADING

2. Clearing and Grubbing

(See Special Provisions, Clause )

{a) Clearing ha
(b) Grubbing. ha

3. Roadway Drainage Excavation 300 m Freehaul

(See Special Provisions, Clause )]

(a) T}'Pe nAM m3
(b) Type "B" o
(c) Type "C" m3
(d)} Type "D" w3
{e} Type "D", Borrow _ m>

(f) Organic Stripping (and Waste Material) m?

(g) Topsoil m3
4. Overhaul on Excavation 1000
{See Special Provisions, Clause b} Sta. m
5. Pavement Ripping
(See Special Provisions, Clause ) m3
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Appendix '"B-2"

June 1987
ITEM RATE AMOUNT
NO. DESCRIPTION OF WORK UNIT QUARTITY IN
DOLLARS 8 o
6, Increasing Compaction and Watering
{See Special Provisions, Clause )
(a) Increasing Compaction of Top 0.3 m
of Subgrade, Section 201.22 m2
{(b) Watering in Accordance With
Section 201.23 kL
7. Bage Course & Sub-Base Apgregates
Section 202
(See Special Provisions, Clause )
(a) Select Granular Sub-Base ;
100% to Pass 75mm Square Mesh Screen t '
(b) [Well Graded, ]
[Intermediate Graded, | Crushed Base
[or Open Graded ] Course
100% to Pass 75mm Square Mesh Screen t
(c) [Well Graded, ] Crushed Base
[Intermediate Graded, | Course, From J
[or Open Graded ] Stockpile !
100% to Pass 75mm Square Mesh Screen t _
(d) [Well Graded, 1 i
[Intermediate Graded, ] Crushed Base '
[or Open Graded ] Course {
100% to Pass 25mm Sgquare Mesh Screen t
(e) [Well Graded, } Crushed Base
[Intermediate Graded, ] Course, From
[or Open Graded ] Stockpile 1 l
100% to Pass 25mm Square Mesh Screen t
(£) Crushed Granular Surfacing
100% to Pass 19mm Square Mesh Screen t
(g} Crushed Granular Surfacing, From
Stockpile, 100% to Pass 1%mm Square
ﬂpsh Screen t
8, Gravel B
{See Speclal Provisions, Clause )
g. Rock Blanket
(See Special Provisions, Clause 3
10.| Grav Fac

)

{See Special Provisions, Clause
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Appendix "B-3"

June 1987
ITEM RATE | AMOUNT
NO. DESCRIPTION OF WORK UNIT QUANTITY IN
DOLLARS S ¢
11.| Bridge End Fill
(See Special Provisions, Clause___ ) t
12. | Hau Gra ar Base, Gravel Blankets
Faci and B 2 d 11s
(See Special Provisions, Clause ) t
(a) First Kilometre t
(b) Second Kilometre t
t
: [
(1) Twelfth Kilometre t | ;
! :
13.| Fencing and Farm Gates I ;
(See Special Provisions, Clause ) t i
(a) Fencing, Type "__", ;
(Dwg. No.__-SP203) m :
(b) Gates,__m Opening
(Dwg. No.__-SP203) Each
14.| Foundation Excavation
(a) Type "A" m3
(b) Type "B" m3
(C) Type non m3
(d) Type "D" m3
15.] Culverts
(See Special Provisions, Clause ) t
- (a) o
(b) m
(e) m
(d) m
(e) m

Page 241 of 335 TRA-2020-03046



Appendix "B-4"

June 1987
ITEM RATE AMOUNT
NO. DESCRIPTION OF WORK UNIT QUANTITY IN
DOLLARS S ¢
15. |Culverts (continued)
(£) m
(8) m
(h) Each*
Each* is used for Elbows, etc.
(1) Each*
(Delivery to site and installation in
accordance with Section 210, Foundation
Excavation to be paid under Item .
All pipe to be supplied to Contractor,
f.o.b. , B.C. i |
16, | Structurasl Steel Plate Pipe E
(See Special Provisions, Clause ) |
(a) m '
(b) m
() m
(d) m
(Delivery to site and installation in :
accordance with Section 210. Foundation
Excavation to be paid under Item i
All pipe to be supplied to Contractor,
f.o.b.. , B.C.
17. | Precast Concrete Catch Basins, Manholes
and Catch Basin Manholes
(See Special Provisions, Clause___ )
(a) Catch Basins (Dwg. No.__-SP219) Each
(b) Manholes (Dwg. No.__-SP219) Each
(i) 0 -2m Each
(ii) 2 -3 m Each
(1ii) 3 - 4 m Each
(¢) __ Catch Basin Manholes
(Dwg. No.__-SP219) Each
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Appendix "B-5"

June 1987
ITEM RATE || AMOUNT
NO. DESCRIPTION OF WORK UNIT QUANTITY IN
DOLLARS $ ¢
18. [ Storm Drains
(a) m
(b) m
(e) m
(d) m
(e) m
(£) m
“(g) Each* i
? Each* is used for Tees, Wyes, etc. !
+ (h) Each*
i
: (i) Bedding and Backfill m3
(Delivery to site and installation in
! accordance with Section 219. Foundation
Excavation to be paid under Item
All pipe to be supplied to Contractor,
| f.0.b. , B.C.
19, | Metal Bin Wall
(See Special Provisions, Clause__ )
' (a) Delivery to Site and Erection. All
E Materials to be Supplied to the
! Contractor, f.o.b,. , B.C. m2
; (b) Structural Backfill t
20. | Concrete Crib Retaining Wall
(See Special Provisions, Clause__)
(a) Delivery to Site and Erection. All
Materials to be Supplied to the
Contractor, f.o.b. , B.C. m?
(b) Structural Backfill t
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Appendix "B=-6"

June 1987
ITEM RATE || AMOUNT
NO. DESCRIPTION OF WORK UNIT QUANTITY IN
DOLLARS g ¢

*21. | Conerete Retaining Wall

(See Special Provisions, Clause )

(a} Class"__" Concrete, Supplied in Place m?

(b} Supply and Place Reinforcing Steel kg

*When a "CONCRETE CONSTRUCTION" section is included in

include this item in that section.

22.

23.

24,

26.

27.

(a)
()

Riprap
(See Special Provisions, Clause 3

Hand Laid

Loose

Sandbags, Supplied in Place
(See Special Provisions, Clause )]

Chain Link Mesh, Supply and Install
| (See Special Provisions, Clause___)
|

.| Shotereting, Supplied in Place
| (See Special Provisions, Clause ).

|
{ Rock Bolts, Supply and Install
1

(See Special Provisions, Clause 3}

Accommodation of Government Employvees
(See Special Provisions, Clause )]

the Schedule,

Month
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Appendix "B-7"

June 1987
ITEM RATE || AMOUNT
NO, DESCRIPTION OF WORK UNIT QUANTITY IN
DOLIARS $ ¢
28. | Plant Mixed Portland Cement Treated Base Course
(See Special Provisions, Clause )
(a) Cement Treated Base Course,
Supplied in Place t
(b) Spray Bituminous Seal L
(c) Sand Cover t
29. | Asphalt Plant Mixed Stab{liz Bas
{See Special Provisions, Clause }
(a) Class"__ ", Medium Mix,
Supplied in Place t
(b) Integral Curb {Dwg. No. 5-SP223} o
30. | Spray Primer
(See Special Provisions, Clause )] L
31. | Asphalt Llevelling Course
Class" *, Medium Mix,
Supplied in Place t
32. | Asphalt Copncrete Pavement
(See Special Provisions, Clause ) L
[
(a) Class®__", Medium Mix, i
Supplied in Place t
(b) Class"__", Medium Mix, f.o.b. Plant t
33, | Extruded Asphalt Curb
{See Special Provisions, Clause )
Type®___" (Dwg.No. 6-5P223) m
34, |. Extruded Concrete Curb
(See Special Provisions, Clause )
{(a) Drawing No. 17-SP21% m
(b} Type" " (Dwg.No. 6-5P223) m
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Appendix "B-8"

June 1987
ITEM RATE OUNT
NO. DESCRIPTION OF WORK UNIT QUANTITY IN
DOLLARS 8 ¢
35. | Drainage Outlets
(In Accordance with Section 226)
(a) 200mm Diameter Corrugated Metal Pipe m
(b) Cast Iron Catch Basin
(Dwg.No. 1-SP226) Each
36. | Shouldering Aggregate, Supplied in Place t
37.| Shoulder Work km
38. | Precast Reinforced Concrete No Post Barrie
(a) 18" Type "B" (Dwg.No.l-SP323) m
{(b) 27" Type "A" (Dwg.No.2-SP323) m
(e) CTB-3 (Dwg.No.8-SP323) m
(d) CTB-1 (Dwg.No.9-SP323) m
(e) CRB-M&F (Dwg.Nos.10&11-SP323) m
() CTB-2 (Dwg.No,12-SP323) m
(g) CMB-M&F (Dwg.Nos.13&14-SP323) m
(h) CPB-M&F (Dwg.No.15-SP323) n
(i) CDB-1 (Dwg.No.16-SP323) m
Taking délivery, hauling to the site and
installation. All barrier to be supplied
to Contractor, f.o.b. , B.C.
39.| Allowance for Adjustment of Hau
(See Special Provisions, Clause ) Prov
Sum
40. llowan U r ecif o
Secti 3.4
(See Special Provisions, Clause___ ) Prov
- Sum
41.| Allowance for Handwork
(See Special Provisions, Clause ) Prov
' Sum
42 .| Preparatory W a i and Bridge
Crossings
(See Special Provisions, Clause ) Prov
Sum
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B "

BISHIETS - FLEICH 1 - 1967-04

Person [ontacted

Rpoendix “H" - 1

furction of Pgancy

fathag of Tontact

PERISCIAL BEERCIES

TPy AF ERUTROMIENT § PARXS

I
PRIE - 3ER Sureed

Surcew, £.5., HIR TF8

Uater Hanagement Branch

Fish & Usldlife Branch

daste Hanapement Branch

Farks § Dutdocr Pec, Div.
1618 Tadian Raver Or,
horth Yancquver, 0.0,

R

Parks & lutdogr Kec, Duv,
#are Prooraes Branch

Id Flzor, #00 Cevmpur £1,

drcterza, B0, U8% 143

Dor Hehn
fegronal Director
{504-86827)

Jim feCracken
Regicnal Manager
(G+-ga2

Toer Ucad
Pegicnal Manager
(591-062)

Hike lang
Peqional Marager
{594-5222)

zearpe Trachub
feginal Dyrecior
525-1291)

Leray Theapsen
Manager Planning &
Ecaingical Raserves
(ZB3-15%0)

Hydraulic Studres
Tentrol and Licancing
of all Tlowing Later

Uridlife Protection
{fencingt and Fish
Protectron (Fresh Yater)

Control of ail Yaste
Discharge to Land, fir
e Nater

Jurisdicticn fuer
Provincial Parkg, Canp-
grounds, ete,

Jurrsdiction on
Ecologucal Reserves

Major effsct an rivers ar sireans
Disryotion af private uorks, Hays
throuzh Lrrigation and Fire
Pratection Diste, | erncr stream
diversion and bank pratection

{onstruction of bridges, instal-
lation of culverts, diversion of
all spawning streams, riprap aenk
protection

Conpliance with Pollution Control
fct, 197, Requires that all
uzsie discharpes to envirornsat
mst e coversd by Permt or
fipproval from Direstor

Highuays through and servicing
parks, sany sites, ebc. Lookqut
s1tes

fonflicts of highuay alignrents on
Feaiogical Reserves

Lateer

Letier, Hppiicatien
Fora for Pernii
Fian (in tripiicatel

Letter mth Plan

iaiter sheuing
proposel witk
snphasis on fne
eryironmenial tnpact
and subsequant
agplication for
pernit or zparowal
17 11 13 deternined
thal such 13
required by the fct

Letter with flans

Letter itk Plans

HMINTCTRY GF FOPECTS AKD LAMDS

Jeqneral Duw.
{695 Tarafa Uay -
Burnaby, &,[,, US6 4i9

Rich Scarrou
kegional Birector
{b60-7626)

Geseral [auzraneertal
Loordznation
{Prov. fov't.}

[sfermation for Provincial
Bavernrent Coordination
Furposes

Letter cith Plans,
List of Roercies
cantacizd

HIb[STRY OF TOLRISH, RECREATION RSO (WLTUPE

Inpart Rssessment Section

Yer1tage Conservation Branch

133 Quebec Street
Victoria, 8.L,, UBU 1¥4

Brian fpland
Head
{35h-143)

Preservalion and
Excavation of
Yrehaeology and
Heritage Sitss

Confiicts of Mighway Alignuents
gn firchaeslagical and Kistoric
ites

tetter and Koy Maps

HENISIRY 8F EHERGY, WINES AND PETROLEUN PESOURCES

Nineral Resources Oiv.
becipsiral Branch

§1? Eoverrnent Street
Victoria, B.L., DGV 134

fnn Ratel
Land Use

Ceordinalor
{387-5375)

Lrgineering & Ensgeetion

Location of fiine Shafts, Areas of
Betive Mining Retivity, Miceral
Status, Reserves

Letter avd Mosatc
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HIGWIS - BEEIOK | - T3R7-04
coniinued)

Persor Contacted

Appendix "H* - ¢

Functzon of Rgency

Reazan for Centact

flethod of Captart

AINTS I8y 81 RERICULTIPE AMD TISHERTES

Segth Coasiel Region
2G5 - 33780 Laurs! Street
fAtsetsford, B.C,, UZ5 144

Cormercial Fisherzes Branch
Marine Resovrces Section
308 ficunias Straet
dretoria, B0, VW 727

Layre Vickens
Fegional firector
(852-5211)

Gordon dalsey
Hanager

(347380

Jurtediction Qyer
larrland Resources

Pratection of Harine
Pesources (Oysters,
Clans, ete.)

fiffects on Rgriculteral Bperations

Effect en ayster beds, Rquaculiyre

Lettar uith Flans

Letter with Plans

3, €. RERICULTHRAL CPMA CORIISSION

3940 [anada Uay
Surnaby, B.E., U5 4K6

lan Faten
Chazrnan
{6a0-7000}

Enforzement af the
fand Conmiszion Act
(Rgricuitural Land)

Check om ALK to be alienated.
If none, do not subnit plans,
Corpliance wiih the Aot

Latter with Plans

FEOEPRL REEMCIES

FISHERTES 3 GCEAHS TRKAOR
Fapiiat danagerent dnet

fraser fr, Herthern 8O, Yokon Opu

0 - atn Sirest
Hew lizeiminster,

- {.:;: -

L, 03 58

Jaurth foast Division
Habitat Hanagament Unit

fanamme, B.L., UST ER3

Otto Langer
Senfer
Habitat
folocist
(EEE-N315)

Rick Higgins
Ssnror Habitet
Eiolngrst
£156-7i34)

Salnan Protecticr and
any Marine Life for
coastal areas and river
sustens

Lenstruction of bridges,
instaliation of culuerts and
divarsion of salmon spauning
streans and riprap ank
pratection

Letler uith Plass
(Refer to LT 96 -
{1975-04-091)

THUTROMHENT CANADS

Fanadan Uildlife Seryice
Yabitel & Eealeqical Assessment
597t Eoherisan Koad

P. 0. Box 340

Belia, B.L., 4K 33

taszlo Retfalvi
Head
{946-3546)

[znadian Yildlife
Protection in Northers
Rzg1ons and Higratary
Bird Sanctuaries

ffect on Hildlife and Rigratory

1rds

Lettar with Plass

TRRHSPOR] CAHADA

{znadian Coasl tuard

£24 1) [splanade Street

Harth Bancouyer, B.C,, U W7

Jnhn (ugusan
Senicr ffficer
(3p+3731)

Hauigable Yaters
Pretection fAcl

Compliance with 8t

Letier with flans
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HAHUAYS - SERION 2 - 19R7-04

Perzon Contacted

fppendix "H* - 3

lunction of Agency

feason for Contact

Kethed of Contact

FOLINCIAL AGCHCIES
HINESTEY LF EHOTPAMNENE & PRRKS
1759 Datha.icze Or.
kamloops, B.C., V20 524

(FOR TEIAPSON-HICALY REGION}

Uater Mamagement Branch
V255 Nelkousie Or,
Kinloags, B.C., V20 55

Fish and Dildlife Branch
1¢59 Bathouste Or.
Eawlaaps, B,C,, U2 525

Usste Manacement Branch
1289 ligtrausie Or,
IR

Faaloops, &.0,, #0 3

- ﬂi‘ -—

(PR 20UTH IH:ERIOR:

Sub-Begional Gffice:
1547 Shaha Lake Read
Penticton, 8.2, 428 W2

Bill Kastelen
Regional Diregtor
3D

Al Zackadnik
Pegional Manager
(3349117

2eke Urthler
Hzgional Manager
(39D

Heward Henderson
Reqronal Hanager
(37497172

Hydraulic Studies
fontral and Licencing
of all Flowirg Uater

Uildlife Pratection
Cfencing? and Fish
Pratection (Fresh Water)

{ontrol of all Uaste
{lischarge to land, Rir
ang Yater

_— ]]la -

Hajor effect on rivers or streans,
Dusreptaon of private works, Huys

through irrigation and fire
Protection Bists., ainor strean
diversion and bank protecticn

Construction of bridges, instal-
lation of colverts, diversion af
all spauning streans, riprap bank
pratection

Compliance with Pollution [onirol
fer 1976, Pequiras that all

vaste discharges to envirament

rugt he coversd by Pernit or

Fpproval from Director

¢FlR CARTRABO PEGIOM

Sub-Regional ffice:
&40 Borlard Street
Uiliians Lake, B.C., Y26 178

Letter

Letter, Bppiicalicn
Fora for Pernit
Pian {in triplicate)

Letier with Plan

Letisr outiining
gropasal with
eaphasis oo Lhe
suiranmantal iapsel
and subsequent
apalication for
pernit er 2pproval
if it is dater=ined
that sech 1s
required by the Zct.

later Naragenent Branch eil Banera Head, Uater Vater Hanzgament Branch Brain Symornds Head, Hater

-(493-§261) fitlaeaticn {398-4576) fllocaizon
fish & Wiid}ife Branch Chris Bull Repioral Fizh & Wildlife Eranch Marty Bests Habitat
(4920261 {isheries (390455 Fratecticn
Brologist Biolagist
fish B UiTdlifa Branch Boly Lincaln Regional Haste Mznagenent Branch B Staghens fssistant
{193-4267} Mildlife (398-4643; Pegional
Biolagist tfarager
Haste Monagenent Eill Henilion fssistant
(493-8261) Regional
Hanager

Highuays through and serrcing Letter with Plans
parks, camp sites, etc. Lovkout

sites

Jurisdiction Guer
Provincial Parks, Canp-
grounds, ete,

Hilt Goddard
Pegional Director
{B26-43013

Parks & Qutdoer Rec. Div
101 - 1050 . Lolumbia G4,
Kamdaops, 8.C,, V2C 1L4

Parks & Qutdaor Rec. Div, Derek Thompson Jurisdictien on Eonfliets of highway aligments on  Letter with Plans

Park Prograns Branch Hanager Fianring & fcological Reserves Ecological Resarues
ard Flecr, 4000 Sepmaur P1, (387-4599) fcolagical
Victora, 3.C., VB XS Reserves
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o

HL3diAYs - FESTEN 2 - 1967-04

(zanflnyed?

Person Contacted

Bppendix "H* - 4

Funclicn of Bgency

Aegson fer Lontact

Hethod af Lontact

HINISTRY OF FORESTS AHO LAKDS

Renional Div,
510 Colar2iz Streef
Kanioops, B.C,, W20 217

Peter Lauy
Fegionz] firecter
(3z8-4121)

kenaral Eavironaental
Conrdination
Prav. Bou't))

Information for Proviacial
Eovermment Coordination
purposes

Lettar uzth Plans,
L1st of Rgencies
contacted

MIKESFRY OF 1OURTGH. PECREATION AHO CLLTHRE

Inpact Assessment Section

Herrtzge Conserzatien Branch

332 Juehec Siraet

tictorta, B.C,, Gl 194

Brian Aplamd
Head
(356-1438)

Preservalicn ard
txcavation of
Rrchaealagy and
Her1tage Sites

Eonflicts of Fighuay Rligarents
untﬂrchaeulngical and Fistoric
Sites

Latier and Key Maps

MINTSIRY OF CHERGY. HEMES @KD PETROLEUH RESOURCES

Hnsral fesaurces Niv,
Eeelogical Branch

17 Gouerrmerd Sirest
lictoria, 2.0., JBU 184

Ran fatel
Land dse
Coerdinater
{387-5974}

Engineering & Inspection

Lacation of fine Shafis, Hining
Refiuity and Hineral Status,
Reseryzs

Letter and Hosalc

HIKISTRY OF ASRICULTHAE GiD FISHERIES

Thongson-{ar1hao Regian
162 driale Road
Eanbcppe, .0, Y2 4H7

{kanaaan-Keotenay Region
1872 Spall Reag

Ribert Isfeld
Peqieral Oirector
(828-4552;

- GE -

Brian Baehr
Regional firécter

Jurisdictzon luer
Farmlard Resourtes

Rffeet on Rgrculivral Bperafions

Letter pith Plans

kelouna, B.C., WY 9RZ {BRI-7211)
B. £, ABPICULTURAL LAM0 SOHHISSION
2940} {anada Uay {an Faton Enforcement of the Check on ALR to be alrenated. tetier with Plang
Burnaby, B.L., UD6 K6 Chairman fand Compission fet If none, do nat sutmit plans
{£60-7000) {Aorrcutfural Land} Compliance with the Rct

TECZPAL AGERCIES
FIGHERTES & OCEAN¥S CARADR

Fraser R1, Horthern BC, Yuken Diy

Hahytat Hanagement Unit
80 - Gth Street

Hew Hestminster, B,C., V3L 583

Bita Langer
Senior
fabitat
Brologst
(6ob-031%)

Salnna Pratection and
any Narine Life For
coastal areas and river
systens

Constructian of bridges,
installation of culverts and
diversion af salnon spawning
streans and riprap bank
pratection

Lettar with Plans
{Refer to LT G6 -
{1579-04-09>)

FHUIROKIERT CRAADA
Fanadian W1ldlife Seryice

Babitat & Ecological Rssessment

C421 Robertson Road
P, ©. Box 340
[zlta, B.C., U3k 3Y3

laszlo Relfalui
Head
945-8516)

(anadian Hildlife
Frotection in Horthern
Regions and Higratary
RBird Sanctiaries

Réfect on Hildiife and Higratory
Birds

Letter with Plans
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HiEEAYS - REi0Y 3 - 1447-04

Ferson Cantacted

Appendin "A" - 5

Function of Aoancy

Boasan for Contact

fizthod of [oniact

P iRt ESFHLTES

HIRISTRY OF EMUTREWMENT B PARKS

310 Uard Sirest
fielsen, B.C,, UIL 584

Uater Manzgerent Branch

Fish & Uildlife Braach

tiaste Managenant Branch

v R -
iFap SU PORTION OF BECI(Y D)
Gun-Reqional Dffieel

3547 Skaha Lake Read
Fantictor, £.0., V24 M2

Ustsr Haragenent Branch

Fish & Uildlife Braneh

Fzsh & Wildlife Branch

Uasis Hanagerent

farks B Outdoor Rec. v,
10% - 1050 4. Coluebia Street
Kanloaps, B.[., U2 14

Ferks 8 Ouidoor Rec. Div.
Fark Prograss Branch

ard Floor, 4000 Segmour PL
Uictoria, B.C., QY 185

lenms Helenals

Regicnal Director
{304-6341)

John Dyek
Rezienal Hanager
{334-637)

ian Reberison

Regional Hanager
(354-p344}

Matrrce Baillargean
Regigral Manager
¢354-6355)

Heii Barera
{493-8212

Chris Sell
(493-8281)

Bob Lincoln
(493-8261)

Bill Hanilion
(133-8261)

ifilt Gaddard
RFegional (irector
(923-4501)

{lerzk Thenpson
Hanager
(397-9594)

Rudraviic Studies
Cortrol and Licencing
of all flowinq tater

Hildlife Protection
{fencing) and Fish
Profection (Fresh Uater)

tontrol of all Uaste
fischarge to land, Air
and Hater

Head, datar
dllocation

Pegipral
fisheries
Bologist

Pegional
Witdlife
Biclonist

Rssistant
#egional
Hanager

Jurisdiction Quer
Provincial Parks, Canp-
grounds, etc,

Jurisdictian an
Flanning &
Ccologacal
Reserves

Major effect on rivers or streans.
Misruption of private works, Huys
through irrigation and Fire
Pratection fists,, sinor strean
diversion and bask protecticn

Lorstruction of bridnes, instal-
latior of culverts, drversion of
all spauning streams, riprap bank

Compliance wiih Poltution Contred
fict, 1976, Fagunres that all
waste discharges to anviroment
rust be covered by Permit or
fpproval from Director

Higtways thraugh and servicing
parks, conp sites, ete, Lookaut
sites

Coaflict of highway aligmments on
Ecological Reseryes

Letter

Latter, foplizatica
fera for Permi
Pian tin friplicated

Letler wrth Plam

tetter outlining
roposal with
eaphasis

on epulrgfnenial
1spart

and subsenuent
anebication for
rareit proanpreval
if 1f 15 petarmined
that such is
reautred by the det.

Letter uith Plans

Letter with Plans
Ecologieal Reseryes
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P

K[GRIYS - BETON 3 - 195704

iccnt1nies)

Persen {ontacted

Rapendic “H' - &

Finetion ot Agency

Peasan for Dontact

Hathad of Tontact

HIHISTRY 7 FOPESTS RHO LARDS

Reqional Div,
TI6 Lake Street
Relson, &L, UL 4C6

Bgss Tpzer
Regignal Director
{354-£203)

Seneral Enwireneental
{eardination
Prov, Bou't.}

information for Pravincial
boverrment Loordiration
[uragses

Letter uith Plans,
List of Agencies
cantacied

PIKESIRY OF TOMRISH, RESREATION AN CHtTLRE

Inpact Assesznent Sectian
Heritage Lonservation Branch
133 Gusbee Street

Victeria, 8,0, , UBY 1}4

brizn Agland
Head
{356-1438)

Presaryation and
Lxcavation of
Frehaeolcqy and
keriiage Sites

fanflicts of Highuay Aligmments
on Archaeslogical and Hisfaric
Cites

Latter and Koy Maps

HIMISERY OF CHERGY, MINLG ZHD PETROLEL RESOURCES

Mineral F2scurces D,
Geadngical Eranch

3it Gorernnent Sireet
ictora, B.C,, VB 134

finr katel
Land Vse
{cordinator
(3§7-5975)

Ergirsering § Inspaction

tocation of Mine Snaits, Mineral
Staivs, Mining Rclivity

fetiar ang Hosatc

MZNTST2Y OF ASKICULIORE 40 FISHERIES

(*anana»-Kooteray Region
373 Spall Bead
teiguna, B.C., UIY 402

Brian Baehr
Regisnal Birectar
{BA1-7211}

Turysdiction Ouer
farntand Rescurces

Affact on Rgricuitural Operatioas

Letter wrth Plans

£ (. SoRTCHLTUERL LAKD COMMESSION

4940 Carade Yap
Burnaby, 8.L., 456 4K6

Tan Paton
Chairman
{b&0-7000>

Enfarcenent of the
land Cermissaon Agt
Agriculivral Lard)

[heck on FLE ta he alienated,
If nore, do not subnit plans
{onpliance with the fict

{atier with Pians

FEOERAL A6EHETES

EHUHROAMENT CANADA

fanadian Vildlife Service
Habitat & Ecolpgical Assessrent
5921 Pakertsan Poad

P 0 Box 340

Belta, B.L., 4K 3¥3

taszlo Petfalui
Head
{946-854h)

tanadian Uildlife
Pratection in Karthera
Reoions and Hegratary
Bird Sanctuaries

fitfect on Hildlife and Migratory
Birds

fetter with Plans
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HIGHURYS - ERTON 9 - 1967-8%

Person Lontacted

fippendiz "H" - 7

function of Agancy

Peason for Contact

Hethod of {ontact

PROJINEERL ASENETES

MENTSIWY 3F ERUTROMHERE § PARES

181 Faurth Buenue
Prince Ceorge, 8.0, UIL 3HD

Uster Hanacesznt Branch

fish and Uildlife Branch

Yasgte Maragement Branch

- [lE -
T3 TARISE0 PESIIN

Sub-Regivnal Bffige:
540 Horland Street
Jifdeans iake, 3.0, 426 1P

datar Hapagenasl Branch

F1zh § Wildiife Branch

izs1s Hanagerent Branch

farks & Outdoor Rec. Div,
11 - 4th Ruenue
Prince George, 8,0., V2L 219

Parks & Dutdaor Péc, Div.
Park Programs Branch
rd flaar, 08 Seymaur PL.

Earl Uarnock
“egioral Birector
{565-6400)

Uenaig Reberts
Regional Hanager
{5E5-§432)

Steve Uillett
Renional Hanager
{565-6421)

Fon Briedger
Ragignal Hanager
{565-6943)

fBrian Sesonds
{398-4576)

Mariy Beats
(138-45562)

81 Stephens
{398-4543)

Tom Hoore
Regronal [Hireetor
(5£5-6270}

Deret ihonpson
Har. Plannirg 4

teological Feserves

Mydraolic Sivdies
Control and Licencing
of all Floding Water

Uildlife Pratection
{fansirg? and Fish
Protection (Fresh Uater}

Control af all Haste
Bischarne to Land, Hir
and Uater

Head, Nzfer
filtaeatien

Yahritat
Protection
Hiolamst

Assistant
Regioral
Narager

Jurisdiction Dver
Prouincial Farks, Camp-
grounds, etc.

Jurisdictien on
Ecological Reserves

Hajor ~ffeet on rivers or streans,
Misruplion of private works, Fays
through irrigation and Fira
Prctection Tists., minor stream
diversien ang bank orotecticn

Construction of bridges, instal-
lation of colverts, diversian of
all spawning streans, riprap bank

{ampliance with Pollition Control
fct, 1076, Pequires that ell
waste discharges Yo enviromment
rust be covered by Pernit or
Rnoravel from Director

Hichuays through and seruicing
parks, camp sites, eic. Lookout
sites

Conflict of highuay aligrments on
fcolegical Reserves

Letier

Letler, Fpplication
Tars for Parmit
fiz1 {in irupitcated

Letier with Flan

Letter outlining
proposal with
avphasis

on snurremental
iMpact and
subsenuent
applrcalion for
pereit gr approual
if tt s setarmineg
that such 1s
required by the dct,

Letter uith Plans

Lettar wath Plans

Victaria, B,4., 43U 145 (367-4594)

HINISIRY Gr FORESTS ANG LE4DS

Pequcnal Oiv, fred Bexter General Enviromnental Information for Provincial Letter with Plans
i01% - Fourth Ruenue Regional Director  Coordination bovernment Cocrdznation List of Agencies
Prince C=orge, B.C., V2L M9 (585-61062) {Prov. fov't.) purgoses contacted
Regional v, John Szauer General Envirgmentsl Information for Pravincial Letter with Plans.
Czriboo Region Regioral Director  Coordination Goverment Coardination List of Rgenciss
540 Borland Sireet {398-4339) (Prov. Gou't) pur poses contacted

Yillians Lake, B.C., U26 154

MINISTRY OF TOURTSH, RECIEATION AHB CULIIRE

mpact Assessnent Section
Heritage Lorservation Branch
133 uebec Strest

Uicioria, B.L,, YEU ¥4

Brian Rpland
Head
(3561448}

Preservation and
Excavation of
RArchaealogy and
Heritage Sites

Conflicts of Righuay Aligowents
gn firchazolcgical and Mistoric
Ites

Letter and Yey Maps
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RIGRUAYS - wEGIOH 4 - 1987-D4

frontanyect

Parsan Laniacted

Hopendix "R" - &

Furetipn of Poercy

Reasan fer Lontact

Hathad of Contact

HENTSTRY GF FHERGY, HIHES R4D PETRGLES BESGLRECS

Hineral Reswurces Div,
Seological Branch

217 Boveravent Streat
Uictoria, 0.C., UBU 184

fon Ratel
land Y=
Caor d1nater
{397-5975)

Eagineering 8 Inspection

Location of Hing Shafis, Mineral
Status, Hining Activity

tetter and Bosatc

HEKISTRY BF MGRICULTHRE AND FESHERIES

Expertaental Farn Sife
R.F. 48, R0 7

Frince bearge, B.L., UZH 4H6

_— [}E -
([OR CARIIAD REBION:

62 Drialz Foad
Fatloops, B.L., U2 4407

Copmercial Fisheries Beanch

Marine Besetwees Section
808 Ocuglas Strset
distaria, B.C,, U 227

Robert Xohlert
fegional Direster
{565-h448)

fltbert tsf=ld
Pepional Directar
{020-455¢7

bordon haisey

{347-56ET

Jurisdiction Dver
Farniand Beseurces

Protsction of farine
Reseurces {lysiers,

Flans, ete.}

Rffect on Roricultural dperations

Etfact on oyster heds, ete.

Lettar with Plans

Letrer uith Plars

d. {. AGRICULTURAL LAKD COMMESSEON

1940 Lanada thy
Burnaty, B.C., 1'5G 4EE

Ian Faton
Chairman
{GE0-70803

Enforcenent af the
Land Commisston fct
{ericultira! Land)

Eheck on ALR tc be 3lienated,
if none, do not sutmit plaes
Compliance with the Act

Letter qith Plans

FEBERAL RGENCIES
FISHERTCS & OCEANS CRHADH

fraser ¥i, Horthern BC, ‘Yokon Div

tabitat Managesent Unit
B0 - G6th Street

hew Uesininsier, B.C., V3L B3

—_— HR -

Horth Coast Uivision
Pabrtat Managenent nit
108 - 417 Znd fue. , Uest

Prince Pupert, B.C., USE 1GR

giiu Langer
Senior
Habitat
$iclogist
{606-0315)

Qenis Powse
Senior Habitat
Bislogist
{h4-93R5}

Salwan Protection and
any Harine Life for
coastal areas and river
systemg

{onstraction of bridoes,
instatlation of colverts and
diversion of saltor spawning
streans and riprap bank
pratection

Letier wrfh "lans
tRafer te LT 56 -
(1975-04-09)

[HUTRORHENT CRYA0A

laszlo Retfalui

Canadian Uildlife

Affect on Vilalife and Migratory

tetter with Plang

Canadiar Uildlife Service Head Protection in Harthern Jirds

Habiiat § [cological Rssessment  {946-8546) Regians an¢ figatary

5421 Robertsen Road Bird Sanctuaries

P, 0. 8ox 340

Oelta, B.C., 94K 23

TRANSPORI CAHADA John Duduman Havigable Waters Larpliance with Act letter with Plans

Canadian Coast Guard
229 W Eaplanade Stree!

Horth tancouver, B.(., UTHE 247

Sznigr Officer
(984-3731)

Protecticn fict
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HIGHIRYS - PERIOH 5 - 1987-04

Person Contacted

Appendix “H" - 9

Functian of Agency

Dzasen for fontact

Hethod of Contact

PROUINCIAL AGEHCIES

HINYSTRY F CHULROMHERT & PRRKS
101 - 3tk fuenue
Prince George, B.C., VL 309

Hater Managemest Branch
3736 Blfred Sirset

Eag 5007

Smrthers, 8.0, , U0) ZHO

Fish & Uildlite Branch
3% Alfred Strest

43 500

tnithers, B.C,, V0J 240

Hasta Hanageneat Jranch
3726 Klfred Street
Hag =000

tmthacs, £.0., WOJ 24

Barks & Juidoor fac. Dig.
1011 - Feurth fvenve
Prince beorge, 8.0, Y20 3K9

Parks & Dutdaor Rec. Jiv,
Pary Programs Eranch

Ird Flaar, 4000 Seymour 1.
thotarea, B.0,, UBU 155

farl Varnock
Fegional Birectar
(565-6400)

Uilfred Dreher
Hezd, Eagireering
Seciicn
(8477275

filan Edie

Head, Habitat
(947-7288)

Ben (an Orirmelen
Head, tildlafe
(017-7298)

Brian Uilkes
Head,
Enwrroment
Soctian
R47-735)

Ten Hoore
Regiconal Diractor
{EES-EZ?G)

Berek Thoapson
Hanager
(387-459%)

Hydraulic Studies
Control and Liceacing
of ali fiowing Uater

Fish Protection (Fresh
Later?

Wildtife Frotection
{fencing)

fontrol of all aste
Dizcharge to Land, fir
and Uater

Jurisdiciion Quer
trovincial Parks,. Camp-
grounds, etc.

Jurisdiction on
Ecelogical Reserves

Hajor effect on rivers or streams.
Disrupiion of private works, HKuys
through irrigation and Fire
Protection Dists., minor stremn
diversion and bank protection

Canstruciion of bridges, instal-
latian of culverts, diversion of
all spauning streaes, riprap bank

{anpliznce with Poilution Centrol
Ret, 1976, Reowares that all
uasta dizcharces te enviranment
nast be covered by Pomit o

Rogroval fran drrector

dighuays through and serwcing
parks, canp sites, ete, Loakout
sifes

Conflicts of highway aligmnents on
Fepigoice] Reserves

Letter

Letler, fisplication
Forn for Pereit
Plan (in triplicate}

Letter with Plan

Letter putlining

propesal uith
eMphasis ti the

PP T IR |
cVETOTNCNTL iMpElL

and subsequent
gepircation for
pereri o appravel
if it 13 getarmpned
that such i
required by the Bzt

Letter with Plans

Letter with Plans

HIK[STRY §F FOBESTS AND LAMOS

Fegianal Oiv,

Bag 5000

I35 Alfred Aueque
Smathers, B.L., UBJ 2K0

Ken [ngran
Reting Reg'l Oir.
(B47-7545)

beneral Envirommental
Coordrnation
{Prov. bov't,)

Information for Provincial
bouerneent Cogrdinetion
purgoses

Letter pith Plans
List of figencies
contacted

AIHESTRY O TOURTSM, RECREHTTON AMD CHLTURE

Inpact Rssessment Section
Heritage Conservalion franch
333 Queber Street

Uictorza, 8.0, VAU 1#4

Brian fipland
Head
(356-1438)

Preservation and
Excavation of
firchasology and
Heritage Sites

Confliets of Highway Aligowents
gntﬁrchaeulugical and Historic
iles

Letter and Key Mzas

HEHISTRY OF CHERGY. MINES AHO PETRGLELM RESOURCES

Hineral Eesources Biu,
Geological Branch

617 bovermment Street
Victeria, B.C., VY Tx4

fAnr Fatal
land lfse
Coordinator
£387-5975)

Engineering & Inspection

Location of Hine Shafts

lLetter and Mosaic
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UTGHUAYS - AECIGR S - 1937-14
{continyed)

Persan £ontacted

frpendex “H* - 16

Function of Anercy

®eason for Lontact

Nethed of Cantact

HINLSTRY OF AGRTCJLTAIRE BHD FISHERIES

Eabzrt Kahiert
Kegional Director
{5RE-6466)

Experinental Farm Site
2.8, 6B, BHO 7
fringe heorge, B.0., U20 45

Cormercial Fisheries Branch Gardon Haisey

Jurisdiction Quer
Farmlard fesources

Protection of Harine
Pesnirees (Qysters,
Clans, eic,)

fifect on fgricuitural Qperations

[ifect on opster beds, Rquaculture

Letter with Plans

Letter with Flans

Marine Resmurces Section Hanzger
808 Oouglas Street (387-9687
tictoria, B.{,, U8 227
8. [ ABRICUTURAL LRHD CRMISSION
1590 Tanada Uay Tan Paton
Purnaby, B.T., US6 K6 Chayrsan

' (650-7200)

Enfarcenzat of {he
tand fomnission Act
fgricuitural Land}

Chack on BLR %o be alienated
If nane, do et subwmit plans
Conpliance tatn the Act

Letter with Plans

[EOCRAL AGEWCTES

FTSHERIES B OCERHS CRNADR Beniz Hovse

Harth Cpast Nivrsinn Semar
Fabitat Hanagement Unyt Habitat
109-417 2rd Fve,, Uest Biclogist

Prince Rupert, B.C., VAT 168 (624-3205)

- GR -

fraser Bi, Horthern BT, Yukon Biv
Hahitat Hanagement Umif

90 - Bth Street

Hew Uestminster, B.C., U3L 5683

Ottc Langer
Senior Habitat
Rialogist
{h6E-0315)

53lnon Fratecticn and
any Marine Life for
casstal 3-zas and river
systens

Lonstructon of bridges,
iastallation of culuerts and
drverzion of saluan spauning
straars and rigrap barh
profection

Letter with Plans
tB2far 45 1F G5 -

oA L

{1370-04-09))

ESITRIMERT CRNAGA Laszlo Retfalui
tanadian Hiidiife Service Haad

Habitat 8 [cological Assessment  (346-8546)

2421 Rober tson Road

P. 0. Pox 340

Gelta, B.C., Y% I3

fanahian Uildh:fe
Proteciion in Northern
Regions. and Magrataory
Bird Sanctuaries

Rffect an Uiidlife and ftigratory
firds

Letter with Plans

1EANSPORY CRHADA

Caradian Cesst buard

224 U Esptanade Sireet

North Uancowver, 8.C., UM 3W7

John Duduman
Seaior Dfficer
1984-3731}

Havigable Uzters
Protection Act

Lompliance with fct

Letter with Plans
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HIERUEYS - REGEDN & - 1997-04

Person fontacted

Rppendix “H* - 1%

function of Rgercy

Foason for Contact

Hethad of [ontact

TPOUINCEAL RSENCIES

HTHISTQY 07 FHUTROMMENT 8 PARKS
567 kenunr th Fuad
Nanaima, 5.0, 497 407

Hater Hanapenent Branch

Fish & Yiidisfe Sranch

Waste Manaceneat Branch

Farks & (utdoor Rer, D,
1510 Tngan fiver Jrive
Horth Dancouver , £.0,, 470 113

Parks & Guidoor Pec. Oiv,
Park Prograss franch

Ird Flsor, 4000 Seymour FI
Urctor1a, 8.0., VAU 1x5

for {xland
kegional Director
(756-3951)

Bill Hollingshead
PRagianal Manager
(758-3951;

Nike Uhately
Regional Manager
(758-32951)

Tad Dldhan
hegional Mapager
(759-3%1}

feorge frachuk
Reaional Director
{529-1291)

Derek Thospeon
Hanager, Planning

tcological Reserves

(387-1559)

Hudraulic Studies
[ontro} 2nd Licencing
of all fFloving dater

Uildlife Protectron
ifencing) and Fish
Pratection {fresh Water)

Control of all Haste
Discharge 1o Land, Air
end Water

jurisdiction Oyer
Provincial Parks, {asp-
grounds, ete,

lurisgiction an
Ecological Keserves

Najor effect on rivers or ‘strasms,
Bisruption of private warks, Huys
through irrigation and Fire
Protection Dists., #inor sireas
diversion and bank protection

fonstruction of bridges, inslal-
tation of culverts, diversicn of
all spauring straaes, riprag bank

Conpliance with Pellvtion Centrel
fet, 1976, Reguires that all
vaste discharges to enviromment
rust he caverad by Permit ar
Appraval from Director

Highwags through and servicing
parks, sawp sites, efc.  Lookout
sites

Conflict of higway aiignaents oo
Eeolagical Reserves

Lettar

Letter, Applicatran
Fara far Permit
Plzn {in tripiicated

tetter with Plan

Letter gutlining
proposal with
smphasis on
enyrranngmial tnpact
and Subsequent
aaplication for
pagmet ar appraval
If 14 25 deternined
*hat such 1z
required by the Aet,

Lebzer uath Plaes

Letier with Plans

PMIRESTRY GF FORESTS A2 LANDS -

Pegionai Oiv.
4595 Canada Uay
Burpaby, 6.C,, USh 419

Rich Scarrou
flcting Reg'} Dir,
(BhO-7626

general Enmirgnmentsl
Coordination
Prov, Sou't.)

Informaticn for Provincial
Govermment Coordination
pUrposes

Letter with Plans.
List of fgencies
contacted

MIHIETRY OF TERESM, BECREFIION ARB CULTIRE

[epact Assessment Sectian
Heritage Eonservation Branch
333 Quabec Street

Uictaria, B.L., U3V 1R4

Brian fpland
Head
{356-1436)

Preseruation and
Dxcavation of
frchazelogy and
Heritage Siles

Conflicts of Highway Rlignments
qu frchaeological and Historic
11es

Lelter and Key Mans

HERISIRY OF ENERGY. MINES & PEFROLEE! RESOUREES

Hireral Resqurces (iv,
beological Branch

517 Goverrnent Street
$ictoria, 3.C., UBU 1H4

finn Fatel
Land Usz
Loordinatar
{307-597%)

Engineering  Inspection

Lecation of Rine Shafts, Mining
Retivity, Hineral Clains, Reserves

Letter and Mosac
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RIGAIRS - ZIS10N 6 - 1°87-]4

Ccortanue)

Person Contacied

fppendix "H* - 12

function of Asency

Beasen Tor fentact

Hethod of Centact

MINISIRY OF RGRICULTURE AND FISHERTES

Sauth Coastal Pegion

205 - 33780 Laure] Strest
fibhotsford, B.C., U25 144

{amrercial Fisheries Branch

Harina Pesources Sectian
08 Douglas Strest
Victoria, 8,0, V8 277

Uayne Wickens
Pegicnal Director
(B52-3211}

Gordan Halsey
Harager
£387-9687)

Jurisdiciion Guer
Faraland Resources

Profectien of Harine
Rezources {Dysters,
{lans, ate,?

Affect on Pgrizultursl
Jparations

Effect an oyster beds,
Rauaculture

Latter with flans

Letter with Plans

B, L. AGRICILTUPRL LEHD COMMESSION

1940 (anada Way
Burnaby, 8.C., U5R 4KE

Tan Paton
{hairman
{660-70003

Enforcement of the
Land femrassion fict
{Agricuteral Land}

Check an ALR te he alienated.
if nonz, do nat submit plans.

Compliance urlh the Acl

Letter with Plans

FEICRAL SBFHCIES

[ISHERTES & OCEAHS CAHRTA

Sauin Coast Diwision
aditat Hanagenent lnit
1725 Stephensen P, Foad
Manawee, B.C., V9T 1K3

Fick Higgins
Senior Habitat
Biologist
{756-7284)

Salmon Protection and
any Marine Life For
coastal areas and river
SYEtEns

Construction of bridges,
installation of svlverts and
civersion of salmon spauning
s{rezts and riprap bank
protaciian

Letter uith Plang
Refer ta LV 56 -
{1975-04-090

LHYIROKHINT CRivADR

taradian Uildiife Service
Hat1tat & Feological Assessment

£421 Rohertszen Foad
PO, B0 340
Deita, 3.0., 4K 3¥3

Laszle Retfalul

2ad
(994-B546)

Canadian Uildiafe
Pratection in Horthern
Paginns and Nigratory
Hird Sanctusries

Affect on Hildlafe 2nd
Higralory Birds

tetter with Plans

TPAKSPERT CANADR
fanadran Crast Guard
423 U Espiznade Streat

harih fancauver, B.C., UTH 3K7

Jain Duduman
Senior Officer

(983-3731)

Navigabie Waters

Protection fct

Loraliance wzth fict

letier with Mans
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METRIC
PEN SIZES
International Boundary LOO = L
Section Lines & District Lot Bdy, 1.00 e - e EREREN
Quarfer Section Line 0.70
Subdivision Boundary 0.35
Old Road R/W (surveyed) 0.3%
Proposed Highway R/W .00 - o= P
Eosement {state type) 0.35
Control Lines ) 0.25 P-Lilne 2;5 0.50 L-Line 78
¢ Plan 8 Grade Line (.00
learing & Grubbing Q.50
PEN EXISTING PEN PROPOSED
SIZE SI2ZE
— GRAVEL SHOULDER-—=y __ __ __
Road (paved) 0.35 _PAVEMENT EQGE ——% 0.5
Road (gravel) 0.38 _BRAVELEDSE =3~ " o5 — p—
Guard Rail 0.35 _ane o Steel 0.5 Jimber - Steel
No Post Guard Raii  ©0-35 =008 —fphalt, Mg N —.
Drainage Ditches 035 4 £l 24| — 238 — 235 O o 735 —— w725
Starm Drains & Sewers 0.3% S s — s — 05 5 5 $
Sanitary Sewer 0.35 SAN SAN .5 SAN SAN
Retaining Wall 0.35 Timber Meta) Bin Conc. 100 Metal Bin Conc.
. W W . PO e e ___—_—_—_mn-
Approved by ctor of Pra S, | BL MINISTRY OF TRANSPORTATION, COMMUNICATIONS AND HiGHWAYS DESIGN
7 7 DESIGN AND SURVEYS BRANCH MANUAL Na,
2
— — PLAN AND SURVEY SYMBOLS Hi= |
Ravised ’




Water Main . W 200 mm_A.C. w100 mm_Piostic W

.pen 0.25 —
Gas Main \ ) 6150 mm L., 1 PIH.P. ' 6 i
Oil Line \ on SO0mm T M.PL oiL GiL
Underground Electric Cable U.E U.E U.E—
Underground Telephqne Cable uT uT. UT, ——

PROPOSED RELOCATIONS TO BE NOTED AS SUCH

. show type eq.:
Fence with Gate x —3.51. B. W. N — ‘__CL .
Fence along Lot lines Type "
C. P. R. C. N. R.

Railway

|-20 rnm-|-— 20mm~]

Telephone Poles how N of i O Fire Hydrant QFH.
show N= of wires
on PTans
Power Poles -0 Hydre - Gas Valve R 6.
Power Pole with Transformer @ Water Valve @w.v.
Power Pole ¢ Tel. Pole combined - Water Meter Rw.m.
High Tension Power Poles -0 Catch Basin existing c8.
High Tension Power Tower -ET- )
proposed P cs.
Telephone Booth
Telephone Guy Poles o— Manhole  existing
Dead man o ' proposed
Combined Catch Basin
Power Guy Pole - and Manhole
Lamp Standard T Traffic Signal 5
Road Sign P Tratfic Signal >

Control Box

Appoved by Directof of D.8S. 8.C. MINISTRY OF TRANSPORTATION AND HIGHWAYS DESIGN
2{ j _ » DESIGN AND SURVEYS BRANCH MANUAL No.

Date 77-08-~19
Revised 83-07
|+

PLAN AND SURVEY SYMBOLS- H.l-2
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<

< 7
Qate T7T—0B8-19
Revised 82 —1 1-01

PLAN AND SURVEY SYMBOLS

Culverts existing t2m 3008 CEh SURVEY SYMBOLS
Culverts proposed ¥ d kel 1IN Witness Post O WiR
Hub A
» r”'
Bridge Langth
Deck amldth
N Wooden Post a WP
WD, Ql%
& Iron Post ..
Curb Cane. Asphalt Monument
!SlCll'Id Curbinq PIIVIIVIIIIIIRIIIINIIN I VIIIIIIY, Sketch showing
Lond description
i.e. Tps., D.L., Secs.
Sidewalk —Wedd B3oRaH.
Sid ewalk 4 et s Concrete. ot Lond tiag Ammmm ;4:_0_6‘_ — g ip
Shown on Hordshatl anly i20.344
Rock wail
Hedge D QD QDT
Wooded grea M
Trees LCx]
. ABBREVIATIONS
Buildings H House H.
Shed $H.
Garage G.
Chicken H, Ch.H,
Borm B.
Show Buziness Names
on Commarciol Bldgs,
T —
‘Swamp _— % .
w0
Appraved by Directog of D.-&S. | e miNisTRY OF TRANSPORTATION, COMMUNICATIONS AND HIGHWAYS DESIGN
. DESIGN AND SURVEYS BRANCH MANUAL Na.

H.l=3
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PLAN: 1:500

or 1:1000
RECCE MAPPING: 1:5000
FROFILE: Horiz. 1:2000
Vert. 1:200
CROSS SECTION: 1:250
or 1:100
MASS DIAGRAM: Horiz, 1:5000
Vert. Variable, usually lem = 50003
BRIDGE SITE PLAN: 1:250
FOR URBAN DESIGN:
PLAN: 1:230
PROFILE: Horiz. 1:250
Vert. 1:50

CROSS SECTION: Horiz. 1:100
Vert. 1:50
1:25 {(optional)

0 I0C m 0 I+ 250 [C m
™ e ™ e T T s ™ s
OP""'-—_'_—T-_-—_-’—-!so 0 Horiz. 1 : 250 [Q m

_:_:—

0 vert, !: 50 2 m
0 25
D e =t

0 Horiz. | : 100 4 m
QO  oto———
I ey Pv— O vert. {: 50 2m

Wheelbase Templates are available at scales of 1:250, 1:500 and
1:10Q00 for:
SU9, WB12, WB1l5 and WB18 Design Vehicles

ARPROVED 8.C. MINISTRY, OF TRANSPORTATION ANO HIGHWAYS DESIGN
DESIGN AND SURVEYS BRARCH MANUAL Na.
DIAECTOR DESIGN AND SURVEYS DRAWING SCALTES H.1-4
DATE 78-10-19
REVISED 87-07 -
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ACTUAL SIZE

Largy Pan
Templata Width
13 HETRIC Stondord Leray Pens {978 = [97% — 1960 = | 98/ 0.13mm
18 METRIC Standord Leroy Psna [978—1579—(9 0.18
25 METRIC Standard Lercy Pens (978 Q.25
35 METRIC Standard Leroy Pens 0.35
B M p——p N F % ] ] ]
so  METRIC Standard Ler o.s0
o METRIC Standar o7
177 b ] I %Y F o' 1 il ¥ F A
- METR Stand —
HALF SIZE REDUCTICN
i3 WP fladue Lemr e dtp-aneagann O 03mm ———
16 WETAIL Sturdérd Lacayr FadL p§TH= | 8T5=.4 d,18
=5 METARIC Standard Leroy Pens 1976 O 25
15 METRIC Standard Laray Pens ©.35
0 METRIC Standard Ler .50
© METRIC Standar o
- METR Stand ——
Approved BC. MINISTRY OF TRANSPORTATION, COMMUNICATIONS AND HIGHWAYS] DESIGN
* DESIGN AND SURVEYS BRANCH MANUAL MNo.
pIRECTOA OESIGH AWD SUAYETS
e e LINE AND TEMPLATE SIZES H.l-5
Reviaad:

Thnn e S SN S e X
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o

RTAC  (T.R.) Radius (m) Represented at Scales: ETac  (T.R.) Radius (m) Reprosemted at Scales:
T. Radius T. Radius
¥a. = 1:200 1:250 1:500 1:1000 1:2000 1:5000 Ne. mn 1:200 1:250 1:500 1:1000 1:2000 1:5000
5 1 ) 18 22.5 L5 %0 180 L50 50 575 115 143.95 287.5 575 1150 2 875
= 2 %5 19 23.75 L7.5 93 1%0 L75 # 51 600 120 150 300 600 1200 3 000
+ 3 100 20 25 50 100 200 500 52 625 125 156.25 12,5 €25 1250 3125
& 5 105 21 26.25 52.5 205 210 525 53 &L0 128 160 320 6,0 1280 3200
% 5 110 22 27.5 55 110 220 550 ® 54 650 130 1é2.5 325 65c 1300 3 250
= & 115 23 28.75 57.5 115 230 575 55 680 136 170 340 680 1340 3 Lo0
® 7 120 24 30 &0 120 240 600 ® 86 700 1L0 175 350 700 1400 3 500
# g 125 25 31.25  62.5 125 250 625 57 750 150 187.5 375 750 1500 3750
5= 9 130 26 32.5 85 130 260 650 58 760 152 190 380 760 152¢ 3 @0
» 135 27 33.75 67.5 135 270 675 ® 59 200 160 200 400 800 1600 4 CC
+10 10 28 15 70 10 280 700 &0 840 168 210 420 840 1680 L 200
® 5 29 16,25 72.5 5 260 725 61 850 170 212,58 425 850 1 70C 4L 250
# 11 150 30 7.5 15 150 300 750 # 62 900 180 225 L50 900 1 800 LS00
%12 160 32 Lo 80 160 320 800 &3 950 190 237.5 L75 %50 1900 4 750
& 13 170 L L2.5 a5 170 L0 B50 LN 1 0oa 200 250 500 1 Qoa 2 000 5 000
175 35 L3.75 87.5 175 350 a7s &5 1 050 240 262.5 525 1 050 2 100 5 25¢
# 15 180 36 L5 %0 180 360 00 &4 1 100 220 275 550 1 100 2 200 5 500
# 16 1% 38 L7.5 95 190 380 950 67 1 150 230 287.5 575 1150 2 300 5 750
#17 200 L0 50 100 200 L00 1000 =68 1200 2L0 300 600 1200 2400 6 CCC
#18 210 Lz 52.5 105 210 L20 1 050 69 1250 250 312.5 625 1250 2500 6 2%0
£ 19 220 aL 55 110 220 L0 1200 70 1300 260 325 650 1300 2600 6500
20 225 45 56,25  112.5 225 L50 1 125 TL 1 &00 280 350 700 1L00 2800 7000
=21 230 ub 57.5 11 230 L& 1150 ® 72 1500 300 375 750 1500 3000 7500
22 237.5  47.5  59.375 11B.75  237.5 475 11875 73 1600 320 400 800 1600 3200 &0C0
# 23 240 L8 40 120 240 480 1 200 7 1 700 L0 L25 850 1700 3 L0 8 500
* 2L 250 50 62.5 125 250 500 1 250 75 1 750 350 437.5 875 1 750 3 500 B 750
= 25 260 52 65 130 260 520 1 300 76 1 BOO 360 LSO 900 1 800 3 600 900G
26 262.5  52.5 65,625 131.25  262,5 525 1 312.5 77 1 %00 380 L75 950 1900 3800 9500
= 270 54 47.5 135 270 540 1350 478 2000 LOO 500 1000 2000 4000 1C 000
27 275 55 £8.75  137.5 275 550 1375 79 2 100 120 525 1 050 2100 5200 10 500
= 28 280 56 70 L0 280 560 1 400 80 2 200 LLO 550 1 100 2 200 b 400 11 000
29 287.5 £7.5 T1.875 143.75 287.5 575 1 L37.5 8l 2 250 L50 562.5 1125 2 350 L 500 11 250
A 290 58 72.5 145 290 580 1 L50 g2 2 300 L60 575 1150 2300 L 600 11500
=30 300 &0 75 150 300 600 1 500 B3 2 400 180 600 1 200 2400 L BOO 12 00G
#31 320 9% 80 160 320 6L0 1 600 8, 2500 500 625 1 250 2500 5000 12 50C
32 325 65 81.25 162.5 325 650 1 625 85 2 600 520 £50 1 300 2600 5200 13 000
#3330 88 a5 170 340 680 1 700 86 2 800 560 700 1400 2800 5600 1L 000
i 350 70 87.5 175 350 700 1 750 +87 3000 600 750 1 500 3000 6000 15900
%35 380 72 w0 180 360 720 1 800 g8 3 200 &40 200 1 600 1200 6 LOO 16 00O
36 375 75 93,75  187.5 375 750 1 875 89 3 LOO 680 as50 1 700 3400 6800 17 0O
%37 380 7% 95 190. 380 766 1 S00 % 3500 700 875 1 750 3500 7000 17 500
=38 40O &0 100 200 L0C 800 2 000 51 3 600 720 500 1 800 3600 7200 1B 0OC
19 120 8l 105 210 420 8B40 2 100 92 L 00O 8OO 1 000 2 000 L OOD B OOC 20 000
#* L0 L25 85 106,25  212.5 425 850 2 125 93 4 400 B30 1100 2 200 L 40D B 80C 22 00O
41 LLO 83 110 220 WLD 880 2 200 Sk b 500 500 1125 2 250 L 500 9000 22500
42 450 %0 112.5 225 L50 900 2 250 ® g5 5000 1000 1250 2 500 5000 10000 25 000
L3 460 92 115 230 L60 920 2 300 9% 6000 1200 1500 3 000 5000 12 000 30 000
L4 LTS 95 18.75  237.5 475 950 2 375 97 7000 1400 1750 3 500 7 000 14 000 35 000
L5 48O % 120 240 LEO 960 2 LOO 268 BO000 1600 2000 L 000 8000 16000 LG 00C
= 46 500 100 125 250 500 1000 2500 $9 S 000 1800 2250 4 500 9 000 18 Q00 A5 000
L7 525 105 131.25  262.5 525 1050 2 625 100 10 000 2 000 2500 5 000 10 000 20 000 5C 000
= L8 550 110 137.5 275 550 1100 2750 1cL 12 000 2 L0 3 000 6 000 12 000 24 000 60 000
L9 560 12 U0 280 560 1120 2800 12 1, 000 2800 3 500 7 000 1L 000 28 000 70 000
This table gives template radil for various scale ratios. If the radius in the field (m) is entered under the represented plan
ratio, the Template Radivs (mm) and the Template Number (T.No.) can be read off to the left of the table.
_ B.f. x 1000 T.R. = Temxplate Radius in m
1) T.R. = acale ratio R.f. = Radius in the field (m)
T.No. = Template Huzber
_ T.R. x scale ratic
2) R.f. = &
Exaople 1 Exanple 2 Exmple 3
Siven: H.7. =200 = Given: R.f. = LOCm Given: T.No. 5§
Plan ratlo 1:30C Flan ratioc 1:1000 T.R. = 800 mm
Fird: T.R. and T.No, Fird: T.R. ard T.No. Plan ratio 1:250
Soltn: from (1) T.R. = 200 x 1000 Sol'n: frem (1) T.R. = 400 x 1000 Fima:  R.I.
£ 1000 Seltn: frem (2) R.f, = 800 x 250
T.R. = LOO mm T.R. = 400 m lacc
Z.No.= 38 T.No.= 38 Rf. =200m
APPROVED B.C. MINISTRY OF TRANSPORTATION AND HIGHWAYS DESIGN
f 2’ « DESIGN AND SURVEYS BRANCH MANUAL No.
DIRECTOR DESIGN AND SUN\FEYS. -
METRIC CIRCULAR CURVE TEMPLATES H.I-6
DATE 83-07 B .
REVISED . oo .
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I. Symbols are printed in roman (upright) type:
m g °C s L ha

2. Symbois are printed in lower-case letters:
g for gram m for metre

Exception: When the unit is derived from o proper name:
N for newton A for ampere
Note: When proper name units are written out in full, only
Celsius takes a capital.

3. For prefix symbols use roman (upright) type without spacing
between the prefix symbol and the unit symbol:

kg for kilogram mL for millilitre
4. Symbols are never pluralized:
| g, 45 g (not 45 gs) [ km, 123 km (not 123 kms)

5. Never use a period after .a symbol, except when the
symbol occurs at the end of a sentence:

The length of the rcom is [2 m.
6. Use a full space between the quantity and the symbol:
35 g {not 35g) 50 m 1.59 ha

Exception: When the first character of a symbol is not
a letter, no space is left -
37°C 78°14'30"

7 Use symbols instead of writing out unit names:
12t (not 12 tonnes) 6.7 m2 {not 16.7 sq. metres)

Exception: When quaniity is also written out -

The train travelled sixty kilometres in ¢ne hour.

APPHROYED ' b ."J B.C. MINISTRY OF TRANSPORTATION, COMMUNICATIONS AND HIGHWAYS
f’/ BESIGN  AND SUAVEYS BRANCH
2 2}

DIRECTOR CESIGM AND SURVEYS

—— 79-N5-07 BASIC RULES FOR SI SYMBOL USE

REVISED
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8. Use decimals, not common fractions:
0.25 g (not 1/4 g) 4.75 m {not 4 3/4 m)

9. Use a zero in front of a decimal point:
0.433 ha {not .433 ha)

10. For division, use a solidus (/):
km/h {not kmph or km per h) m/ g2 kg/m>

1. Use spaces to separaie groups of three digits with respect
to the decimal point:
32 485.446 075 2 450 600.374 12
Exceptions: i) A space is unnecessary if there are only four

digits to the left or right of the decimal,
unless such numerals are listed in a column with

other numerais of five digits or more.

ii) A comma is used for monetary values
$10,000 $39,406.24

2. The product of two or more units in symbolic form is indicated
by a dot: N-m Pa-s J/{kg °C) kgrm/s2

QPTIONAL _ADOPTIONS

All Numeric Dates:
Instead of July |,1979 |, write 1979-07-0I
or 1979 07 0Ol

All Numeric Times *
Instead of 12°30 a.m., write 00:30 zero thirty

7:15 a.m. Q7:15 seven fifteen

12:20 p.m, 12:20 i{welve twenty

4:00 p.m. 16:00 sixteen (hours)

10:30 p.m. 2230 twenty-two thirty

B.C. MINISTRY 0OF TRANSPORTATION AND HIGHWAYS DESIGN

. DESIGH ANQ JURYETS BRAMCH MANUAL Na.
bSlRECTOR DESIGN  AND  SURVEYS
— Sy BASIC RULES FOR SI SYMBOL USE H.1-6.2
REVISED al -O?_ |5 ' e Fa T FATN AW AT, F 4




SITE PLAN

Use O.5m contour intervals.

PLAN I: 500

Use 2m contour intervals,

accentuate |Om cantours.

NOTE : Metric Leroy Lettering Templates

Template number
Pen size

used.

o

n u

PLAN

Use 2m contour intervals, gccentuate IOm contours.

MAPPING RECCE TYPE

For 5m contour intervals, accentuote 25m contours.

For IOm contour intervals, accentuate 50m contours.

KEY PLANS: Variable Scales

Use 2m, 5m, or [Om contours.

APPROVED B.C. MINISTRY OF TRANSPORTATION AND HIGHWAYS DESIGN
! . DESIGN AND SURVEYS BRAMCH MANUAL No.
mﬂ AND SURVEYS CONTOUR !NTERVALS H t - 7
DATE 79-09-24
REVISED 83-07
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" PROVINCE OF BRITISH COLUMBIA
MINISTRY OF TRANSPORTATION AND HIGHWAYS

‘DESIGN AND SURVEYS BRANCH

PROJECT NAME

( to be on all drawings and part of all correspondence)

PREPARED UNDER THE DIRECTION OF RECOMMENDED ACCEPTED FOR CONSTRUCTION
DIRECTOR OF HIGHWAY DESIGN AND SURVEYS |  EXECUTIVE DIRECTOR ENGINEERING .
DATE DATE DATE
INDEX NEG. Nao. FILE No. PROJECT No. REGION DRAWING No.
Note 1. Note 2. Note 3.
NOTES:
1. This .is the Design and Surveys Headquarters correspondence

file number. Quote this number and the project name on all
correspondence with the Branch.

This number is issued only after funds have been allocated

for the construction of the project. This is an identification
and book-keeping number. After issue, quote this number, the
correspondence number and the project mame for all correspondence
with this Branch.

This is the Project Drawings designation number for each
project. This number indicates the Region encompassing all
or most of the project, the drawing series, and the sheet
number within that series.

EXAMPLE: 'R6-16-01"

'R6-16"' -indicates Region 6, drawing series 16 and is
unique to this project.

o1’ -indicates that this is drawing number on in
the series. This is usually the Key Map
Title Page.

APPROVED

B.C. MINISTRY. OF TRANSPORTATION AND HIGHWAYS DESIGN
DESIGM AND SURVEYS BRANCH MANUAL No.

DIRECTOR OESIGN AND SURVEYS T I TLE B LOCK H.1-8

DATE.
REVISED

85-02
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= 2 .
b s ,
2 e " o
i - Pt
] o ‘ g E ]
LANE EDGE o :
/91,‘ . ?
.ﬁ‘\// : 2 —— J -
>, ; 5 e
W :_ — :
INSET - TRUCK LANE TAPER n
o 25m . \ FINISHED SHOULDER -
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Closa cut Waes
A .
CONSTRUCTION GRADE i % v this rae A"E

GRADE

CONSTRUCTION
This area Io be

timmad to droin —

T

o

/—(35]—\

A
© R 320
© [CAST IRON CATCH BASIN A 59*02' 15" /
¥ |owe 1 -sp 28 J9 T
2 |sem L sTA 26460 Ac 46*30'I5
12m - 200 # CAP 16 W A.D 216.533
= a 52 mLY. STA. 29480

—12-30* ELBOWS
e Are  259.728 96m-200 B CIPISWT

*n 0.0 Ec 48.467 = lz-30’€ieo
Psn 1,00 SPHALT CURS-TYPE B
~ - -/ DWG, 6 - 5P 22

CAST IRDM CATCH BASIN
Dwa, 1-8SP 226

Si- oo LiWE

[
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Or all existing highway design projects, the Landmark Inventory
reference must be shown on the Title - Key Plan Drawing and on the
title of the Schedule of Approxdmate Quantities and Unit Prices as

Follows :

LANDMARK INVENTORY — SEGMENT

| TO KM

NCOTE: This Zs the distance along the existing road and is likaly
to be longer than the length of project defined by the

IC-Survey.

Fi
APPROVED B.C. MINISTRY- OF TRANSPORTATION AND HIGHWAYS DESIGN
DESIGN AND SURVEYS BRAMCH MANUAL Mo,
DIRECTOR DESIGN AND SURVEYS TANDMARK TNVENTORY R
1\ - PR S
BATE 72-01-164 .
REVISED g22-07 . Page 277 of 335 TRA-2020-03046




1. Prior to the finalization of a design project, a sst of
preliminary plans thall be submitted to the RKegional Approving
Officer with a copy of the memo to the Regional Director
requesting assessment of access. The plans shall show all
cadastral and existing entrances, together with the proposed

treatment of access.

2. A summary listing of all accesses znd their proposed treatment
shall accompany the zbove plans. State whether each individusl
entrznce is retained, relocated,; or closed and comnected to an

existing or proposed access roac.

3. A copy of the final summary shalil be sent to the Director of
Property Services at the time the plans are submitted to ths

Executive Director, Engineering Division for approval.
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1. Any area less than 1 hectare to be shown to the nearest 00,0001 ha.

2. All areas larger than 1 hectare to be shown to the nearest 0.001 ha.

3. On plans, hectares to be shown between the join lines.

4. Hectares to be shown as required in subdivided areas, but not summarized
except for clearing and grubbing.

5. Hectares to be shown as required in all other areas, and surmarized

using the following format if applicable:

New R/W required - 1.211 ha
0ld R/W inside - 0.8232 ha
Project R/W - 2.034 ha
01d R/W outside - 2.113 ha

Clearing and Grubbing 2.034 ha

6. Areas to be shown when the remainder of a severed large parcel is less
than 1 hectare.

7. TFor Urban Street Design Projects, all right-of-way areas to be shown
to the nearest 0.1 of a square metre. Areas are to be calculated

using applicable geometry. Do NOT use planimeter.

For planimeter conversion factors see G.T. &

AppqouED B.C. MIMISTRY OF Tmﬁ‘\ISPf“RT,ﬂTiOI\ COMMUNCATIONS AND HIGHWAYS JESIGN
TEZ 4% INI GURWEYS JRARCH MAaMUAL Nao.
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There has been some confusion regarding the method of handling

old road areas on cur plans in the cases where the old road does not have

a surveyed right of way, or its boundary has not been established by

ad jacent subdivision.

The following procedure shall be followed:

A1l old roads are to be checked with the Regional Office for
possible M"Gazette notice". If a Gazette notice is in existence,
then the Gazgetted width shall be indicated on the plans with a
symbol similar to that used for MClearing and Grubbing! and

labelled as "R/W established by B.C. Cazette dated ",

If a Gazette notice is not in existence, then the area of
existing roads shall be that of the M"travelled way". The
travelled way is defined as the width between the outer edges

of the road shoulders. It is necessary, therefore, to show on
the plans the plotted pesition of the edege of shoulders obtained
by occasional measurement. The area shall be calculated by

estimating the average width within each lot.

ARPRCSEC, 91 B.C. MINISTRY OF TRANSFORTATION, COMMUNICATIONS AND HIGHWAYS oEgian
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1, All project drawings are to be traced with the chainage

running from left to right,

2. It is preferable to have the north arrow up, and thus when a
survey is assigned the direction of chainage shall be set

accordingly. (e.g. west to east)

3. All bearings shown on plans should be set out in the full-

circle system, clockwise from North,

4. Property Services must have the approved project plan for
right-of-way purchase, but if the design details are not
complete, then the following should be added to the project

m —_

plan as an interim step.

APPROVED FOR R/W ACQUISITION
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1. Once a project drawing has been approved by the Executive
Director Engineering any further alterations or amendments

must be recorded in the space provided.

2. I1f an approved project plan is amended, either the original
or seven prints are to be submitted to the Pirectar of

Property Services.

3, A major revision which completely alters the intent of the

original approved drawing must be reapproved.

4. When a project plan drawing is amended to show right-of-way
as purchased, do not remove the original boundary or area.
Show the amended righteof-way boundary with a glightly

heavier line and note the increase or decrease in area.
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Form H 759

OVERHAUL

MINISTRY OF HIGHWAYS AND PUBLIC WORKS
DESIGN AND SURVEYS BRANCH

Made by: M.E. Date: 77—06 —30
Checked by: J.AC. Sheet __| __of I _
A B Cc . D E F
STATIONS STATIONS {AcRmEaA | S?:;E iﬁﬁg;{ Mffsg\ UeacTor vag':‘éi"msgt}a‘m
3400 5+00|17+20'17+50| 63.6 | 2500 |100%A4|0.833] 132 447
5+00 7+00| $+50 /9.2 2500 |r0o%01.20) 57 s00
12+50 15+50| 1 7+20 49.2| 2500 |30%4\0.833 30738
12+50 15+50|17+20 49.2| 2500 |70%01.20] 103 320
| | 1~ 324 105 |

I I

/7+5C;/8+00 22+5C;23+/0 182 2500 |100%0 1.20 54 600
I I

i |

29410 29+70| 33+0036+10| 39.0| 2500 |100%d1.20\ 117 000
29+70'30+60 33+00 /4.5 2500 |100%40.8633 30196

| | 147 196
i |

i NOTE: Scales for this example

I Horiz.: 1 c¢cm = 0.5 Sta.
Vert. : 1 em = 5000 m3
I .. Scale Factor = 0.5 x 5000
= 2500

TOTAL 525 90/
rl

v
i T .

i | £l

NOTE: To be used in conjunction with Design Manual No. H.5-1.1 o
On SCHEDULE we show overhaul quantities in 1000 Sta.m b

therefore, divide above Sta.m by 1000 and show: 526 <§E;;J
APPROVED S.C. MINISTRY OF TRANSPORTATION, COMMUNICATIONS AND HIGHWAYS DESIGN
)/{ . DESIGN IND SURVEYS SRANCH MANUAL No.
DIRECTOR OCESIGN AND SURVEYS OVERHAUL H.5-1.0
OATE 77-06-30
REVISED - -
82-04-26 Dage 284 of 235 TR A_2020-03044
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The following materials are to have their own quantity and
haul#% charts:-
1., High Fines 25 mm Surfacing Aggregate

Crushed Base Course Aggregates;
~Nominal maximum sizes camn be 25, 50 or 75 mm.
-Specified as Well, Intermediate or Open Graded.

Select Granular Sub-Base
Gravel Facing

Gravel Blankets

Gravel Filter Layers

+ Bridge End Fiils

0 -~ v b B

. Structural Backfill for Bim Walls and Structural

Steel Plate Culverts over 3650 mm diameter

*Haul not applicable if the material(s) to be supplied in place.

APPROVED B.C. MINISTRY, OF TRANSPORTATION AND HIGHWAYS DESIGN

QESIGN &HD SURVEYS HRANCH Mﬂ-NUAL No.
DIRECTOR DESIGH AND SURVEYS GRAVEL QUANTITY AND HAUL CHARTS H.6-1.1
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CHAPTER C
CROSS SECTION ELEMENTS

CA INTRODUCTION ... .. i iiieriasanacsansasssasanasansasonsassnsanmeansanensnnns c9
c1.1 Generalconsiderations ............c.ivviiinnrirrenstosacasasssanaassnans Cc9
Cc.1.2 DiMeNSIONS" ... i iiiiiiensnnsnannansnsassasasasasasssnsnsssasnnnnnnnns c9
Cc.1.3 Stageconstruction . .........ccciiiiiiiiiiiriiiiiaran sttt aaranaras c9
C1.4 Chapterformat .......ovuuiiunriennneronaasnssossnsasonsasonansnnnssns cio0
C.1.5 £ - c10
c.2 LANEWIDTH ........... CheEsEsNEEEssseTsaasAsAlEssAEAARASAEs A Emansuanaas c10
c.21 INtrOdUCHION ... .oiiiiiiienrnesasecnnnsssnasenassssncanaessanencnssns c10
c.2.2 Through lanes ..........ciuieieennunnnansnscesanasssssnnnsnsnsssanss c10
c.23 Auxiliary lanes ............cccieiiineitniiarerttttataanansasesannnanans c1
C.231 Tuminglanes ...........c.cccivvnnnnnnss visnessn cenesranna N c1i
C.2.3.2 Speed-changelanes ...........cceerereesesneccsannnnasassanannns Leees CN
C.23.3 Weavinglanes ..........covvununs Cersesasaasasasasasasaacarasnaannans c12
C.2.3.4 Truckclimbinglanes ...........c..ouiieiunnnnrnssesnsnsassasasnsnnnnnns c12
C.23.5 Passinglanes ..........ccivvnunrnsssscnesasansrsssssssossasssssnanssan c12
C.24 Ramp andtransferlanes .............cccvuvuivnennnss Chssssrersssesensnan c12
c.25 Parkinglanes ...........covevnenennnancnnnnss Cersissssssaescarananans c12
C.3 PAVEMENT WIDENINGONGCURVES ..... . cciiiuitiannnnnorassossssessannnnnrens C13
c.3.1 Basisofdesign .............c000nenian cesareens sesesenans Ceararaaaans c13
c.3.2 DeSIgN VAIUES .......oiiiinnerinionneruanereansersasssossssasessnnssas C13
C.3.3 L 1 T Cc13
C.33.1 Undividedroads .........couiveuinninnnarnnssneacnsrnsnsccassnannaenesns c13
C.3.3.2 Dividedroads .......c.cvveintnrnrntsssnnsassssssassssssssnsnnansnsnnns Cc13
C333 Ramps ........covviennnnnnnns g c13
C.34  Application .........ciiiiriieinsnrnanassasssssssssassssssssssessnsens c13
c4 PAVEMENT CROSS SLOPE AND SUPERELEVATION ........coivirerunnnnnnernnannns c18
c.41 NOrmMAal Cross SIOPe ... .cvvvevieanireriansanaassssstsassnssssnnssnnsasnss c18
C.4.2 Superelevation .........c.coiutiisnnanasannornsannsstrrsansnesssnnnnssss c18
C.4.2.1 Superelevationrequirements ..............cc.ivrerennnonnsannanassnsnnns c18
C.4.2.2 Applicationof superelevation ................ciiiiiiinieniesrsnsnnnnsnes c19
CA.221 Rate of ChABNGE ......iviiirianrnrotostoransnsnssosanasnsasnananasassns c19
C.4.2.2.2 Difference in pavementCross SloPe .........ccuviinvnrnrsonncnsnnrnannens Cc20
C.4223 Undividedroads ...........c0nvsnnncansnnanannas Sersssesessnrruanannase Cc20
C4.2.24DIvIdedroBdS .......ovuriiurensuncnannosasacanassssssssacsnsnssaneanas Cc20
C5 SHOULDERS .......iiiiiiiititnnnnrananssncanannnnnns tetsdsasseresasteasansne c22
C.5.1 =TT - T c22
C.5.2 Shoulderwidth ...........cc0iiiiiiireeiiirrensrorinsssnsnnsssssnsnnns c22
C.5.3 Shoulder cross slope and superelevation ..............ccoviverenrnrnrnnss c23
Cc54 Shoulderrounding ........cicviietitinensrsrosanensnssssannnnsnsansnns C24
C.6 MEDIANS ANDOUTERSEPARATIONS ... ....civiieirnnnrnnnnnssnsonnssnsonnnnnns c24
C.6.1 General ..........c0000ns e Cc24
C.6.2 Freewaymedians ...........c.ivieniennannnssnssnsnsasassasnsssansnnns C24
C.6.2.1 Ruralfreewaymedians .........cciieiunrvussersosnossosantsnssansannns Cc24
C.6.22 Urbanfreewaymedians ............cuuuuenensnnnrnnsnssanronsanannsnns C25
C.6.23 Outerseparations .........couoeiteeenrosssesansssssnssnasroseassansnss C25
C.6.3 Arterial rOAAS . ......coviiiteereesssssnresesatsssssssnseasssonnannssas C25
C.6.3.1 Ruralarterialmedians ............ccititiieuiennnrrnnronnssrarsnsnncnnrsns C25
C.6.3.2 Urbanarterialmedians ...........ccviiiuinrnnennrrnnsnssoesannasansnns c25
C6.4 Median CrOSSOVErS .. .....cvveesonsrerssnansassantssnansnsssnssnanensns C25
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CHAPTER C

)
(Continued)
c.7 CURBANDGUTTER ........c0vevennnes T Cersraeasanarans c27
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CHAPTER C

CROSS SECTION
ELEMENTS

C.1 INTRODUCTION

C.1.1 General considerations

For driver safety and convenience, wide traffic lanes,
shoulders and gently sloping unobstructed border
areas are desirable as they add forgiving qualities for
minor errors of driver judgement and promote ease of
operation. Ideally, for two-lane highways, 3.7 m lanes
and 3.0 m shoulders are desirable. The cross section
of a street or highway provides accommodation for
moving and parked vehicles, pedestrians, drainage
and public utilities. The factors that determine the
cross section follow:

+ Type, volume and mode of operation of the vehicles
using the road

» Volume of pedestrians
» Topography traversed by the route

« Materials used in construction and the native mate-
rials of the site

» Local climatological conditions, in particular, ex-
posed roads susceptible to drifting snow

+ Adjacent sections of road (including sight distances,
proximity of intersections, bridges and connecting
roadways)

» Safety

= Aesthetic considerations
» Maintenance procedures
» Construction practice.

A set of cross section standards is presented in Fig-
ures C13.1 to C13.13. Alternatives to the standards
might be appropriate to accommodate particular con-
ditions, and variations should tend to improve the
quality of the road. For this reason, careful considera-
tion should be given to the function of the cross sec-
tion element before lowering the standard.

Where economically feasible, as in flat terrain, or
where large truck combinations are prevalent, the 7.4-
m width of surface for two-lane roads is desirable.
Alternatively, on local roads with design speeds of 80
km/h or less, on severe terrain and where the volume
of trucks is low, the lower surface widths, as shownon
the standards, are appropriate.

Overall right-of-way dimensions are not shown in the
Manual. In addition to providing sufficient right-of-way
to accommodate the road elements, consideration
should be given to allowing right-of-way for future
road expansion, utilities, landscaping and provision of
environmental features such as noise barriers. Right-
of-way width is, therefore, a planning dimension
rather than a design dimension.

C.1.2 Dimensions*

All cross section dimensions are stated in metres or
millimetres. In general, horizontal dimensions are
stated in metres and vertical dimensions are stated in

metres where they are greater than one metre and in
millimetres where they are less than one metre. Cross
slope and superelevation are normally stated in terms
of vertical rise in metres over a horizontal distance of
one metre, for example, 0.02 m/m. However, it is the
practice of some road authorities to state cross slope
and superelevation as a percentage to simplify plans
and to minimize drafting time.

It is advantageous to maintain the dimensions of hori-
zontal cross section elements as a multiple of a stan-
dard increment, to facilitate design practice and con-
struction layout. In this Manual the dimensions of
horizontal cross section elements are multiples of 0.1
m, and all standards are given on this basis. An incre-
ment of 0.25 m is used by some road authorities.

There might be occasions where a standard design
element has a cross section element dimension other
than a multiple of 0.1 m, for example a gutter width or
median barrier width. In such cases it is useful to
select an adjacent element dimension of increment
other than 0.1 m so that the overall dimensions are
maintained at multiples of 0.1 m. For example, if a
standard concrete median barrier had a width of 0.65
m the adjacent shoulder width may be selected so that
the median width made up of two shoulders and the
barrier is a multiple of 0.1 m.

Subsurface dimensions are not shown, as they are
beyond the scope of this Manual.

C.1.3 Stage construction

It is good design practice to consider the need for
future expansion of a road facility to provide additional
capacity or, perhaps, to convert a road to a different
classification. This is particularly important in the de-
sign of a cross section and selection of cross section
elements and their dimensions.

Change in land use of the area during the foreseeable
life of the road, that might affect its classification, is
recognized; for example, a road may be classified as
rural initially but may become urban several years
later.

Iin selecting cross section elements it is prudent to
approach the design in two ways:

a)

b)

Determine the ultimate requirements of the road
in terms of classification, design speed, level of
service and service volumes, and design a suita-
ble cross section. For the first and any intermedi-
ate stages, the cross section consists only of
those elements of the cross section that are re-
quired to meet immediate needs. Additional ele-
ments can then be added in the future as required
without wasting capital expenditures made
initially.

Determine initial requirements and adjust the di-
mensions so as to allow for future expansion
should it be required.
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Approach (a) is the better approach, but depends on
knowing what the ultimate requirements will be at the
outset. This is often not known or might be known in
general terms only, in which case Approach (b) might
be appropriate. Often in practice, knowledge of future
requirements is limited and the designer may consider
both approaches in selecting cross section elements.

To illustrate the above by an example, the design of a
4-lane rural freeway is considered. If the road is to be
built in an area that is rural and could never conceiva-
bly become urban, the appropriate design is a 4-lane
rural freeway cross section. Alternatively, if the area is
presently rural but is on the fringe of a major metro-
politan area, a different planning approach is appro-
priate. If sufficientright-of-way is being protected for a
future urban freeway the ultimate design is that of an
urban freeway, providing the appropriate number of
lanes for the ultimate requirement. For the first stage
all but four lanes are omitted and the cross section
may well be similar to that of a rural freeway. Cross
section considerations for the first and subsequent
stages of a facility are dependent on the expected
growth of traffic demands in each time frame.

In some cases it may be economical to provide the
earth grading for the ultimate cross section at the first
stage of construction.

Most urban freeways will ultimately require 6 or more
lanes and 4-lane urban freeways are rare.

Widening of 2-lane rural arterial roads to multi-lane
undivided or divided highways usually takes place on
the outside and culverts are extended at the time of
the widening. Bridges at underpasses may be built to
the ultimate design in the initial stage. Sometimes a 2-
lane rural arterial is converted to a 4-lane divided ar-
terial or rural freeway by twinning the existing 2-lane
roadway. In this case the dimensions of the future
cross section are determined so that the initial road-
way can be properly located within the right-of-way to
accommodate future expansion.

Freeways are usually widened in the median so that
ramps and bridge structures are unaffected at later
stages. In this way the critical dimensions in the cross
section to allow for future expansion are lane width,
shoulder width, and median width.

In the case of urban arterial roads, provision for future
lanes is usually made in the median. Existing arterial
roads for which provision was not made are normally
widened on the outsides.

C.1.4 Chapter format

In the following sections of the chapter, each cross
section element is discussed and standard dimen-
sions are presented, in many cases using tables and
figures interspersed with the text. At the end of the
chapter, Figures C.13.1 to C.13.13 present a com-
posite of typical cross section dimensions for each
road classification.

C.1.5 Safety

Safety is a fundamental consideration in cross section
design and influences the selection of dimensions of
most cross section elements. The safety aspect is
discussed in the following sections, and reference
may also be made to Chapter F, Traffic Barriers in
cross section design.
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C.2 LANE WIDTH

C.2.1 Introduction

Lane width and condition of the road surface have a
significant influence on the safety and comfort of the
travelling public.

Studies on 2-lane two-way highways have shown that
inadequate vehicle lateral clearance and edge-of-
pavement clearance occur on lanes less than 3.5 m
wide when carrying even moderate volumes of mixed
traffic. To provide desirable clearance between
trucks, lane widths of 3.7 m might be required. It is
generally desirable to maintain this width on higher
speed 2-lane roads. Traffic volumes and composition
are also considerations.

The capacity of a road is markedly affected by lane
width. For example, the capacity of a 2-lane rural road
is reduced by 23% if the lane width is 3.0 m instead of
3.7 m; and for a 4-lane undivided highway the capacity
is similarly reduced by 12%. In terms of capacity the
effective width is further reduced by lateral obstruc-
tions less than 2.0 m from the edge of pavement or
narrow shoulders. )

In general, safety increases with wider lanes up to a
width of 3.7 m. Lane width greater than 3.7 m does not
offer further increased safety.

C.2.2 Through lanes

Standard through lane widths shown in this Manual
increase in increments of 0.2 m, with one exception,
as follows:3.0m, 3.1m, 3.3 m, 3.5m, 3.7 m. Values for
lane widths for various classifications of roads are set
out in the following paragraphs and are also shown
together with other cross section elements in Figures
C.13.1 to C.13.13. Variations of the desirable design
standards might be appropriate as outlined below:

Higher design speeds warrant wider lanes. In addition
wider lanes are normally appropriate:

« for major highways which typically carry high vol-
umes over long distances between important re-
gional centres

» where warranted by type, size and volume of com- )
mercial traffic

« inrugged terrain narrower lanes may be appropriate
by reason of cost and this consideration is reflected
in the selection of design speed.

Lane widths for 2-lane rural roads are shown in Table
C.2.2a by classification for a range of design speeds
and design hour volumes.

Lane widths for undivided rural multi-lane roads; and
for all divided rural roads are related to design speed
as in Table C.2.2b.

Lane widths for undivided urban roads vary with de-
sign speed and classification, and are shown in Table
C.22c.

Lane widths for divided urban roads having two or

more lanes in each direction are related to design

speed and are shown in Table C.2.2d. For divided

urban roads such as a collector in a residential subur- )
ban area, roads having one lane in each direction, lane

width is 4.6 m.
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Table C.2.2a
Lane width for 2-lane rural roads

classification and design hour volume

RLU RCU RAU
design design hour design hour
speed volume volume
km/h <250 250-450 >450 <450 =450

50 3.0

60 3.0 3.0 33 35

70 3.0 3.0 33 3.5

80 3.0 33 3.5 3.7 35 3.7
90 3.3 3.5 35 37 35 3.7
100 33 3.5 35 37 35 37
110 3.7 3.7
120 3.7 3.7
130 37 3.7

Table C.2.2b

Lane width for multi-lane and divided
rural roads

design speed lane width
less than 100 km/h 3.5m
100 km/h and greater 37m
Table C.2.2¢
Lane width for undivided urban roads
design classification
speed
km/h ULy ucu UAU
30 3.0
40 3.0
50 3.0 3.3 35
60 35 3.5
70 3.5 3.7
80 3.7 3.7
Table C.2.2d
Lane width for divided urban roads
design speed lane width
less than 80 km/h 35m
80 km/h and greater 3.7m

C.2.3 Auxiliary lanes

Auxiliary lanes are traffic lanes provided in addition to
those which are intended for normal through travel.
They are usually relatively short, and each auxiliary
lane is introduced for a specific function. Auxiliary
lanes may be divided into the following groups:

= right-turn lanes

« left-turn lanes

« continuous left-turn lanes

« acceleration and deceleration lanes
« weaving lanes

= truck-climbing lanes

= passing lanes

» left-turn slip-around lanes

Standard widths for auxiliary lanes are the same for all
classifications of road and are summarized in Table
c.23.

C.2.3.1 Turning lanes

Right-turn lanes added to the right of through lanes
ahead of intersections allow right-turning traffic to
slow down before making the turn, without interfering
with following through traffic, and provide additional
capacity at intersections. The lane may or may not
lead directly into a right-turning roadway. The stan-
dard widths are either the same as the adjacent lane
width or 0.2 m less, but not less than 3.3 m.

Left-turn lanes added to the left of through traffic lanes
provide a refuge for left- turning traffic waiting to make
the turn and limit interference with following through
traffic. Left-turning traffic typically moves into the left-
turning lane, slows down and wait for a suitable gap in
oncoming traffic to make the turn. Left-turn lanes are
used with and without medians.

The standard widths of left-turn lanes not adjacentto a
median are either the same as the adjacent lane width
or 0.2 m less, but not less than 3.3 m. Left-turn lanes
adjacent to a raised median without a gutter normally
have the curb offset by 500 mm. Left-turn lanes adja-
cent to a raised or painted median are either the same
width as the adjacent lane or 0.2 m less, but not less
than 3.0 m wide.

Continuous left-turn lanes are introduced between
through lanes in opposite directions to provide stor-
age for left-turning vehicles arriving from either direc-
tion and are usually designated for left turns only
throughout their length. This form of operation is well
suited to multi-lane urban arterial roads where operat-
ing speeds are relatively low, inthe range of 40 km/h to
70 km/h.

Standard width for continuous left-turn lanes is 4.0 m.
The additional width over the adjacent through lane
recognizes that vehicles are making turning man-
eouvres from both directions simultaneously, and
adds a measure of safety. Lesser widths are accept-
able where operating speeds are less than 60 km/h.

Left-turn slip-around lanes may be used on 2-lane
highways at "T"' intersections, where the left-turning
traffic volumes do not warrant the standard left-turn-
ing treatment, but may pose a threat to the safety of
through traffic, and where by-passing vehicles throw
gravel from the shoulder onto the highway. Standard
widths are the same as the adjacent lane width or 0.2
m less, but not less than 3.3 m.

C.2.3.2 Speed-change lanes

Acceleration and deceleration lanes are auxiliary
lanes adjacent to through lanes on arterial roads and
freeways at intersections and interchanges for vehi-
cles changing speed. Standard widths of these auxili-
ary lanes are the same as the adjacent lane width or
0.2 m less, but not less than 3.3 m.
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Table C.2.3

Auxiliary lane width Y,
auxiliary lane standard width
right-turn lane - same as adjacent lane or 0.2 m less
but not less than 3.3 m
left-turn lane not adjacent to - same as adjacent lane or 0.2 m less
a median but not less than 3.3 m
left-turn lane adjacent to a - same as adjacent lane or 0.2 m less
median but not less than 3.0 m
continuous two-way left-turn lane - 4.0 m where design speed is greater than 60 km/h
- 3.5 m to 4.0 m where design speed is equal to or less
than 60 km/h
left-turn slip-around lane - same as adjacent lane or 0.2 m less
but not less than 3.3 m
acceleration and deceleration - same as adjacent lane or 0.2 m less
lanes but not less than 3.3 m
weaving lane - same as adjacent lane or 0.2 m less
but not less than 3.5 m
truck-climbing lane - same as adjacent lane or 0.2 m less
but not less than 3.3 m )
passing lane - same as adjacent lane or 0.2 m less
but not less than 3.3 m
C.2.3.3 Weaving lanes The lane width for single-lane ramps and transfer
: - . bet lanes is 4.8 m. This is based on the premise that
::‘e::'t?gr:gﬁg;&:‘éﬁ?ﬁg’;ﬁ?&gﬂ:cﬁw o ss:)ann interchanges carry sufficient single unit and semi-
usually less than 1000 m, to minimize turbulence in the‘ trailer vehicles to govern design requirements. It also
traffic stream and to maintain adequate capacit provides for widening on curves of radius greater than
: quate capacity. 50 m. For smaller radii the width should be increased
Standard widths are the same as the adjacent lane . h
width or 0.2 m less. but not less than 3.5 m according to Table D.8.4. Lane widths for ramps of
’ ' T two or more lanes should be 3.7 m and adjusted for
o curvature according to the above-noted table.
C.2.3.4 Truck-climbing lanes
Truck-climbing lanes are introduced on steep up- C.2.5 Parking lanes
grades to provide a lane for trucks and other slow- . . . - )
moving vehicles whose speed drops because of the Cross section design may include provision for park
grade. The through uphill lanes are kept free for faster ing, normally only on urban roads. Parking facilities
traific' Truck-climbing lanes increase capacity, im- should offer safe and convenient access for parking
orove travel times, and reduce accident rates. Stan- users and at the same time maintain safe and conven- )

dard widths are the same as the adjacent lane width or
0.2 m less, but not less than 3.3 m.

C.2.3.5 Passing lanes

Passing lanes are similar to truck-climbing lanes, but
are not necessarily located on upgrades. Passing
lanes are applied to 2-lane roads carrying large vol-
umes of slow-moving vehicles (for example, recrea-
tional routes). A slow moving vehicle will cause a
queue to form because of lack of passing opportunity,
sight distance restrictions or large volumes of oppos-
ing traffic. Passing lanes are introduced at intervals to
allow following vehicles to overtake. Standard widths
are the same as the adjacent lane width or 0.2 m less
but not less than 3.3 m.

C.2.4 Ramp and transfer lanes

An interchange is an intersection of two (or more)
roadways separated vertically, with at least one road-
way for travel between them. These interconnecting
roadways are called ramps. Transfer lanes are road-
ways to provide for travel between freeway express
lanes and collector roadways or service roads.
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ient operation for other traffic.

Parking dimensions depend on the vehicle dimen-
sions and steering geometry of vehicles to be parked,
and on the form of parking provided. Although there is
a marked trend toward smaller cars in recent years
which would suggest smaller parking dimensions,
parking facilities should be able to accommodate
most cars, with adequate dimensions for all but the
larger passenger vehicles.

On-street parking is normally parallel or angled to the
alignment of the roadway. Parking at right angles to
the alignment offers the most efficient use in terms of
parking area, but is seldom considered for on-street
parking since it calls for a very wide cross section and
is interruptive to the flow of through traffic.

Parking lanes are used on lower design speed roads,

normally local and collector urban streets, and gener-

ally are not applied to roads having design speeds of

70 km/h or over. Onlocal streets, a parking lane width

of 2.4 mis used. Parking lane width for all other streets

is 2.8 m. Parking lane widths do not include gutter

allowances or set-backs which in practice may be )
used for parking. The length of a typical parallel park-

ing stallis 7.0 m to 8.0 m.
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C.3 PAVEMENT WIDENING ON
CURVES

C.3.1 Basis of design

Pavement widening on curves is carried out to provide
for the off-tracking characteristics of vehicles on
curves.

Vehicles travelling on a curve occupy a greater width
of roadway than they do on tangent sections as a
result of the rear wheels tracking inside the front
wheel path. The amount of this increase in roadway
occupation is dependent on the curve radius and the
length and type of vehicle. For the range of radii used
on open highways, this additional amount is negligible
for passenger cars. However, for trucks it is signifi-
cant and some road authorities provide an additional
width of pavement to ensure adequate clearance be-
tween opposing trucks on curves.

Maintaining a vehicle centrally located on the lane is
more difficult on a curve than on a tangent section. To
compensate for this, an additional clearance is
provided on curves to reduce driver apprehension,
should a vehicle deviate from the centre of its lane.
This amount is dependent on the vehicle speed and
curve radius.

The amount of widening required is the difference
between the width required when two trucks meet on
the curve and the approach width. The basis of deter-
mining the amount of widening is illustrated in Figure
C.3.1. Design vehicles are shown in Figure D.6.1.

Pavement widening should not be confused with par-
tially paved shoulders which are not intended for nor-
mal travel.

C.3.2 Design values

Tables C.3.2a, C.3.2b and C.3.2¢ indicate values of
pavement widening for single unit trucks (SU) and
semi-trailer combinations (WB-15 and WB-17). The
range of values for curve widening extends to curve
radii corresponding to 30 km/h less than the design
speed indicated. This provides widening values for
conditions where the overall design speed and operat-
ing speed are known to exceed the operating speed of
an isolated curve, as determined by its geometry.

C.3.3 Warrants

The need for widening the pavement on a curve is
dependent upon one truck meeting another on a
curve, the frequency of which is dependent on truck
volumes and distribution, curve radius and design
speed. Failure to provide widening on a curve will
result in a higher degree of concentration required by
the driver and possible reduction in speed.

On acurvilinear section of road in which the majority of
the alignment is on curve, the probability that two
trucks will meet on a curve is greater than the case
where most of the alignment is on tangent. However,
the probability that two trucks will meet on any par-
ticular curve is independent of the configuration of the
alignment on either side of the curve. The need for
pavement widening on a curve is not dependent on the
frequency of curves.

C.3.3.1 Undivided roads

For 2-lane roads where the number of trucks in both
directions is less than 15/h, pavement widening is not
required. Where the number of trucks is 15/h or more
pavement widening might be appropriate.

Theoretically, widening of a 4-lane undivided road
should consist of the additional clearance required for
the difficulty of negotiating the curve (Z) plus twice
that required for the physical occupation of the road-
way. Since the additional clearance is required to
compensate for opposing vehicles only, this compo-
nent need not be included twice for a 4-lane road
where some of the vehicles are travelling in the same
direction. The possibility of trucks occupying all lanes
at a given location on a curve is so remote that the
absence of the small amount of widening required to
compensate for the physical roadway occupation of
the extra vehicles is not significant.

Where there is a requirement for pavement widening
on undivided roads, suggested values for widening
aregivenin Tables C.3.2a, C.3.2b and C.3.2¢ for three
standard design vehicles for design speeds of 50 km/
h to 130 km/h. These tables are not intended for di-
vided highways or ramps.

C.3.3.2 Divided roads

On divided roads vehicles only encounter other vehi-
cles moving in the same direction. The relative speeds
are such that the additional clearance (Z) is not re-
quired. Furthermore, due to the relatively flat curves
utilized on highways of this type, the effects of vehic-
ular off-tracking are usually sufficiently small to be
insignificant. Pavement widening on divided highways
therefore is not required.

C.3.3.3 Ramps

Ramp lane widths for channelized intersections and
interchange ramps are based on vehicle off-tracking
and clearance requirements similar to the pavement
widening considerations for open highways.
However, due to the relatively small radius curves
associated with this type of design the width require-
ments are considerably larger. Lane widths of 4.8 m
on single lane ramps do not require widening to ac-
commodate off-tracking.

Design considerations include provision for pas-
senger cars, single unitand tractor semi- trailer design
vehicles, together with operating conditions which as-
sume one-way traffic with no provision for passing,
one- way traffic with provision for passing stalled vehi-
cles and two-way traffic.

Design values for ramp lane widths are indicated in
C.2.4 and values for widening are given in Chapter D.

C.3.4 Application

The pavement widening values givenin Tables C.3.2a,
C.3.2b, and C.3.2c represent the total amount of wi-
dening required.

For new construction and reconstruction projects,
curve widening is applied by adding half of the total
requirement to each side of the highway. Equal divi-
sion of the widening is not practical, however, with
values which are not a multiple of 0.2 m. A preferred
treatment is to round the total widening value to a
higher value which is a multiple of 0.2 m. The normal
shoulder width is maintained over the length of curve
widening,

An exception to the minimum shoulder width require-
ment may be considered in the application of resurfac-
ing and curve widening to roads with low traffic vol-
umes. Where the required curve widening closely
approaches or exceeds the existing shoulder width,
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Table C.3.2a
Pavement widening values on curves for single unit (SU) vehicles

design speed km/h
50 60 70 80 90 100 110 120
R w R w R w A w R w R w R w R w
pavement width 7.4m
50 12 50-55 1.3 55-65 1.3
55-65 1.0 60-70 1.0 70-80 1.0
70-85 08 75-95 08 85-110 0.7 90-125 0.8 130-140 0.7
90-120 05 100-140 05 115-160 0.5 130-190 05 150-210 05 190-240 05 250-280 04
125-200 0.2 150-240 0.2 170-280 0.3 200-320 0.3 220-380 0.3  250-450 0.3  300-500 0.2 340-550 0.2
pavement width 7.0m
50 1.5 50-55 1.5 55-60 1.5
55-60 1.3 60-70 1.3 65-75 1.2
65-80 1.0 75-90 1.0 80-105 1.0 90-115 1.0 130 0.9
85-110 07 95-130 08 110-150 0.8 120-170 0.8 140-190 0.7 190-220 0.7 250 0.6
115-170 0.5 140-200 05 160-240 05 180-280 0.5 200-320 06 230-380 05 280-420 05
180-350 0.3 210-450 0.3 250-500 0.3 300-650 0.2 340-750 0.2 400-900 0.3 450-1050 0.2
pavement width 8.6m
50 1.7 55-60 1.7
50-55 1.5 55-65 1.5 65-75 1.4
60-75 1.3 70-85 1.2 80-95 1.2 90-110 1.3
80-100 1.0 90-115 1.0 100-130 1.0 115-150 1.0 130-170 09  190-200 0.9
105-150 0.8 120-180 08 140-210 08 160-250 0.7 180-280 07 210-320 0.7
160-280 05 190-350 05 220-420 0.5 280-500 0.5 300-600 0.5 340-700 05
300-1050 0.3  380-1300 0.2 450-1700 0.2 525-2000 0.3 650-2500 0.2 750-2500 0.2
pavement width 6.0m
55 1.6 55-60 1.7
60-70 1.5 65-80 1.5 90 1.5 130
75-95 1.2 85-110 1.2 95-125 1.2 130-140 1.2
100-140 1.0  115-160 1.0 130-190 1.0 150-220 1.0 170-250 1.0
150-250 0.7 170-300 0.7 200-350 0.7 230-420 08 280-500 0.8
280-700 0.4  320-850 05 380-1100 0.5 450-1300 05 525-1600 0.5
750-10000 0.2 900-10000 0.3 1150-10000 0.2 1400-10000 0.2 1700-10000 0.3

NOTES: (1) Widening values, W(m) are based on SU
design vehicles travelling at the design
speed

(2) R denotes centreline radius in metres
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Table C.3.2b
Pavement widening values on curves for tractor-semi-trailer (WB-15) vehicles

design speed km/h
50 60 70 80 90 100 110 120
R W R W R w R W R w R W R w R
pavement width 7.4m
65-70 20 75 2.0 75-80 2.0
75-80 1.8 80-85 1.8 85-90 1.8 90-95 1.8
85-90 15 90-95 15 95-105 1.5 100-110 15
95-105 1.2 100-115 1.3 110-125 1.2 115130 1.3 130-140 1.3
110-130 1.0 120-140 1.0 130-150 1.0 140-170 1.0 150-180 1.0 190-200 1.0
140-170 08 150-180 0.8 160-200 0.8 180-220 0.8 190-240 0.8 210-250 0.8  250-280 0.8
180-230 0.5 190-250 0.5 210-280 05  230-300 5 250-340 0.5 280-380 0.5 300-400 0.5  340-450
240-350 0.3  280-400 0.3  300-450 0.3  320-525 0.3  350-575 0.3 400-650 0.3  420-700 0.3  475-800
pavement width 7.0m
75 20 75-80 2.0 75-85 2.0
80-85 1.8 85-95 1.8 90-100 1.8 90-105 18
90-105 1.5 100-110 15 105-120 1.5 110-130 1.5 130-140 1.5
110-125 1.3 115-130 1.3 125-140 1.3 140-160 1.3 150-170 1.3
130-160 1.0 140-170 1.0 150-190 1.0 170-210 1.0 180-230 1.0 190-240 1.0 250 1.0
170-210 0.8 180-240 0.8  200-250 08  220-280 0.8  240-300 08 250-340 0.8 280-380 08
220-320 0.5  250-350 0.5 280-400 0.5 300-450 05  320-500 05 350-550 0.5 400-600 0.5
340-600 0.3  380-700 0.3 420-800 0.3 475-950 03 525-1050 0.3 575-1200 0.2 650-1300 0.2
pavement width 6.6m
80-85 20 85-90 2.0 90-95 2.0 90-105 20
90-100 1.7 95-105 1.8 100-115 1.8 110-125 18 130 1.8
105-120 1.5 110-130 1.5 120-140 1.5 130-150 1.5 140-160 1.5
125-150 1.2 140-160 1.2 150-180 1.3 160-190 1.2 170-210 1.2 190-230 1.2
160-200 1.0 170-220 1.0 190-240 1.0 200-250 1.0  220-280 1.0 240-320 1.0
210-280 0.8 230-320 0.8 250-350 0.8 280-400 0.8  300-450 0.8 340-450 0.8
300-500 0.5  340-575 0.5 380-650 0.5 420-750 05  475-850 05 475-950 0.5
525-1600 0.2  800-1800 0.2 700-2200 0.3 800-2500 0.2 S00-3000 0.3 1000-3500 0.3
NOTES: (1) Widening values, W (m) are based on
WB-15 design vehicles travelling at the
design speed
(2) A denotes centreline radius in metres
- N
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TableC.3.2¢c
Pavement widening values on curves for tractor-semi-trailer (WB-17) vehicles

design speed km/h
50 60 70 80 90 100 110 120
R w R W R W R w R w R W R w R W
pavement width 7.4m
115-125 20 120-130 20 125140 20 130-150 20 140-150 2.0 150-160 20 160-170 20 160-180 2.0
130-150 1.8 140-160 1.8  150-170 1.8  160-180 1.7 170-190 1.7 170-200 1.7  180-210 1.8  190-230 1.8
160-180 1.5 170-190 1.5 180-210 1.5 190-220 1.5 200-240 1.5 210-250 1.5  220-250 1.5  240-280 1.5
190-240 1.3 200-250 1.2 220-250 1.2 230-300 1.3  250-320 1.2 280-340 1.2  280-300 1.3  300-380 1.2
250-320 1.0 280-350 1.0 280-380 1.0 320-420 1.0  340-450 1.0 350-500 1.0 380-550 1.0 400-575 1.0
340-525 0.7 380-600 0.7  400-650 0.7  450-700 0.8 475-800 0.8 525-850 0.7 575-950 0.7 600-1050 0.8
550-250 05 150-1400 05 700-1600 0.5 750-1800 0.5 850-2000 0.5 900-2200 0.5 1000-2500 0.5 1100-2500 0.5
1300-10000 0.2 1500-10000 0.2 1700-10000 0.3 4000-10000 0.2 2200-10000 0.3 2500-10000 0.2 3000-10000 0.2 3500-10000 0.3
pavement width 7.0m
105-120 20 115125 20 120130 20 125-140 20 130-140 2.0 140-150 20 150-160 20
125-140 1.8 130-140 1.8  140-150 1.8 150-160 1.8 150170 1.8 160-180 1.8  170-200 1.7
150-170 15 160-180 1.5 160-190 1.5 170-200 1.5 180-220 1.5 190-230 1.5 210-240 15
180-210 1.2 190-230 1.2 200-240 1.2 210-250 1.3  230-280 1.3  240-300 1.3  250-320 1.2
220-280 1.0 240-300 1.0 250-340 1.0 280-350 1.0  300-380 1.0  320-420 1.0  340-450 1.0
300-420 08 320475 0.7 350-525 0.8 380-575 0.8  400-600 0.8  450-650 0.8  475-750 0.7
450-800 0.5 500-900 0.5 550-1050 05 600-1150 0.5 650-1300 05 700-1400 0.5 800-1600 0.5
850-3500 0.2 950-4500 0.2 1100-5000 0.3 1200-6000 0.3 14007000 0.3 1500-8000 0.3 1700-10000 0.2
pavement width 6.6m
100-110 20 105115 20 110125 20 120-130 20 125-140 20 130140 20
115-130 1.7 120-130 1.7  130-140 1.8 140-150 1.8  150-160 1.8 150-170 1.8
140-150 1.5 140-160 1.5 150-170 1.5 160-180 1.5 170-200 1.5 180-210 15
160-190 1.2 170-200 1.2 180-220 1.3  140-230 1.3 210-250 13 220-250 1.3
200-250 1.0 210-250 1.0 230-280 1.0 240-320 1.0 280-340 1.0 280-350 1.0
280-350 0.8  280-380 0.7  300-420 0.8  340-450 0.8 350-500 0.8  380-550 08
380-600 0.5 400-650 05 450-750 0.5 475-800 05 525-900 05 575-1000 05
650-1600 0.3  700-1800 0.2 800-2200 03 850-2500 0.3 950-2500 0.3 1050-3000 0.3

NOTES: (1) Widening values, W (m) are based on
WB-17.5 design vehicles travelling at the
design speed

(2) R denotes centreline radius in metres
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an acceptable and cost-effective design alternative to
road widening is to utilize the entire shoulder width to
achieve the curve widening.

Since the amount of pavement widening is a function
of the curve radius, the widening is applied over the
length of the spiral curve in such a fashion that a
smooth edge of pavement is produced. For un-
spiralled curves the widening is applied over the corre-
sponding spiral length, had the spiral been applied.

Pavement widening may be warranted on several suc-
cessive horizontal curves so that a significant length
of highway has a continuous variation in pavement
width. In such a situation the provision of a wider
pavement over the total section of highway is consid-
ered. The amount of widening is representative of the
required widening on individual curves and not neces-
sarily the widening required by the smallest radius
curve. Alternatively, less widening could be applied
over the total section with additional widening on the
smaller radius curves.

Each application is assessed independently consider-
ing how closely the warrants are met, the length of the
highway section under consideration, the frequency
of curves and the amount of widening required for
each curve. A uniform pavement width is desirable but
may not always be economically practical.

C.4 PAVEMENT CROSS SLOPE AND
SUPERELEVATION

C.4.1 Normal cross slope

Cross slopes for various classes of road are not
shown on the typical cross sections because they
depend on the type of surface. Generally accepted
minimum cross slope values for different surface
types on the travelled way are given in Table C.4.1a.

Table C.4.1a
Minimum cross slope
minimum
cross
slope
surface m/m
paved
asphalt 0.02
concrete 0.015
gravel or crushed stone 0.04
earth 0.04

On tangent sections of roadway, cross slope is nor-
mally applied to drain storm water to the side of the
roadway. On 2-lane roads the pavement is normally
crowned at the centreline and the pavement slopes
down to each edge.

On 4-lane undivided roads and 4-lane divided roads
with a flush median, the crown is normally placed in
the centre of the pavement or median, and cross-
slope to each pavement edge is 0.02 m/m.

On a 4-lane divided road with a depressed median, a
crown may be placed at the centre of each roadway
with a cross-slope of 0.02 m/m to each edge or both

C 18 January 1986

lanes may drain away from the median. The advan-
tages of the crown are storm water drains to either )
side of the roadway and it facilitates the treatment of
the roadway with de-icing chemicals which are spread
in a narrow strip about the crown line, allowing the
action of traffic and cross- slope to further spread the
chemicals across the entire pavement. If the road
eventually requires expansion to six lanes by adding
two lanes in the median, the additional lanes will slope
toward the median. The advantages of both lanes
draining away from the median is the reduction in
median drainage provision.

If a 4-lane divided road is to be expanded to six lanes
within a short period of time of initial construction, itis
normally designed for six lanes and built without the
median lanes initially. In this case both lanes of each
roadway slope toward the outer edge.

For 6-lane divided roads, the crown for each roadway
is applied to either edge of the centre lane, in which
case one or two lanes drain toward the median. With
two lanes draining toward the median, at locations
where an auxiliary lane is added, two lanes are drain-
ing in each direction. This location of the crown also is
convenient for an initial stage of 4 lanes divided. If the )
6-lane cross section is to be a stage of an 8-lane cross
section, a crown |ocated at the common edge of the
median and centre lane is preferred to avoid 3 lanes
draining toward the median. The above is illustrated in
Figure C.4.1.

Cross-slope on auxiliary lanes is the same as that of
the adjacent through lane.

Atintersections where two roads on tangent intersect,
normal cross-slope is maintained on the major road,
and cross-slope on the minor road is run out on the
approaches to the intersection to match the profile of
the major road. This treatment is typical of intersec-
tions controlled by a stop sign on the minor road. Inthe
case of an intersection where the two roads are of
equal importance, or where the intersection is sig-
nalized, the normal cross-slope is run out on all four
approaches so that the cross-slope on each road
matches the profile of the crossing road. Simply put,
the pavements are warped to maintain smooth pro-
files for traffic on both roads. This topic is dealt with in
more detail in Chapter D.

For roadways on structures, the cross-slope is a mini- )
mum of 0.02 m/m.

For resurfacing, design guidelines and minimum ac-
ceptable standards are provided for pavement cross-
slope, related to design speed in Table C.4.1b.

C.4.2 Superelevation

C.4.21 Superelevation requirements

Maximum superelevation is normally 0.04 m/m, 0.06
m/m or 0.08 m/m, and is a matter of policy based on
climatic and maintenance considerations. Normally,
0.04 m/m is used only in urban areas and 0.08 m/m
only in rural areas. Selection of maximum supereleva-
tion is discussed more fully in B.3.1.5.

Superelevation values for design are given in Tables

B.3.1.4a, B.3.1.4b and B.3.1.4c for maximum super-

elevation of 0.04 m/m, 0.06 m/m, 0.08 m/m a range of

design speeds from 40 km/h to 130 km/h and a range )
of radii from 50 m to 7000 m. Transition from normal

cross slope on tangent to superelevation on curve is

discussed in B.3.1.6 and B.3.2.4.
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Figure C.4.1
Cross slope for 6-lane divided road

2 lanes draining towards median

T —_—

1

1 lane draining towards median

Table C.4.1b
Pavement cross slope for resurfacing

—

cross-slope, m/m

maximum

design acceptable algebraic difference

design speed standard tolerance (driving lanes), m/m
120 km/h 0.02 0.015-0.025 0.05
100 km/h 0.02 0.015-0.03 0.06
80 km/h 0.02 0.015-0.035 0.07

C.4.2.2 Application of superelevation

C.4.2.21 Rate of change:

The basis for acceptable rates of change of super-
elevation are comfort, safety and convenience of op-
eration. Changes in the rate of superelevation occur
on mainline design at the beginning and end of circular
curves and other areas where changes in direction of
vehicle travel occur; for example, on turning roadways
at intersections and at interchanges on ramps and
ramp terminals.

Acceptable rates of change are a function of design
speed and radius of curve.

Relative slope is the slope or profile of the outer edge
of the pavement in relation to the profile of the cen-
treline. It is dependent on the rate of superelevation
being developed, the length over which it is de-
veloped, and the width of the pavement. It is therefore
an expression of rate of change of superelevation.
The maximum relative slope normally applied varies
with design speed and for 2-lane roadways, accept-
able values are shown in Table C.4.2.2.1a. For 4-lane
and 6-lane roadways, the maximum relative slope is
1.5 times and 2.0 times that for two-lane roadways,
respectively.

The term “turning roadway"’ refers to separate road-
ways to provide for right-turning traffic at intersec-
tions and curvilinear sections of interchange ramps.

The rate of change of cross-slope on intersection
curves, ramp curves and ramp terminals varies with
the design speed. As the design speed is decreased
the length over which the change in superelevation
can be made is reduced.

Design values for rates of change of cross-slope are
shown on Table C.4.2.2.1b. These values are suitable
for single-lane ramps. For 2-lane ramps lower values
are appropriate. Theoretically, the maximum rate of
change for 2-lane roadways should be 50% of that for
single lane roadways, however, this may generate
transition lengths which cannot be achieved at an
acceptable cost and values of 75% are acceptable.

The minimum length is given by the equation:

100 we

I= =72

where wis the width of pavement in metres

e is the superelevation developed in metres per
metre

s is the relative slope, percentage

January 1986 c19
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Table C.4.2.2.1a

Maximum relative slope between outer
edge of pavement and centreline for 2-
lane roadways

design speed, relative slope

km/h %
40 0.70
50 0.65
60 0.60
70 0.55
80 0.51
90 0.47
100 0.44
110 0.41
120 0.38
130 0.36
Table C.4.2.2.1b

Design values for rate of change of
cross slope for single-lane turning
roadways

change in rate of

design speed superelevation
km/h m/m/m length
25 and 30 0.0025
40 0.0023
50 0.0020
55 and more 0.0016
Figure C.4.2.2.2

C.4.2.2.2 Difference in pavement cross slope:

The phenomenon of adjacent traffic lanes having dif-
ferent rates of cross-slope or superelevation gives
rise to a ridge at the common edge, referred to as
algebraic difference or roll-over.

Too great a difference in cross-slope may cause vehi-
cles travelling between lanes to sway, giving rise to
some discomfort, and possible hazard. Significant dif-
ferences in cross-slope can occur in the vicinity of
ramp exit terminals and ramp entrance terminals. The
maximum algebraic difference in the cross-slope be-
tween adjacent lanes is given in Figure C.4.2.2.2.

Where the design of the superelevation meets speed/
radius requirements and the minimum design values
for rate of change of cross-slope, but exceeds the
maximum algebraic differences in pavement cross
slope, the alignment design should be re-examined.

Figure D.4.6 illustrates the development of super-
elevation at a turning roadway exit terminal for alter-
native alignments and auxiliary lane treatments.

C.4.2.23 Undivided roads:

On 2-lane roads and 4-lane undivided roads super-
elevation is normally applied between a tangent sec-
tion and a fully superelevated curve by revolving the
pavement about either the centreline or one of the
edges of the roadway. These methods are described
inB.3.1.6 and B.3.2.4,

C.4.2.2.4 Divided roads:

Ondivided roads with wide medians, the median pave-
ment edges may be maintained at the same elevation
as shown in Figure C.4.2.2.4 and each pavement is
rotated about the inside (median) edge as illustrated in
Figure B.3.2.4, or rotated about the roadway
centreline.

Maximum algebraic difference in pavement cross slope at turning

roadway exit terminals

common lane edge

common lane edge

design speed of
exit or entrance
curve

km/h

maximum algebraic
difference in
cross slope
m/m

up to 30
30 to 50
50 & over

0.06
0.05
0.04

C 20 January 1986
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Figure C.4.2.2.4
Application of Superelevation to divided roads
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On divided roads with narrow medians consisting of a
median barrier and paved shoulders, either the me-
dian edges of the two shoulders, or the median edges
of the travelled way are normally maintained at the
same elevation as shown in Figure C.4.2.2.4,

On divided roads where additional lanes are added to
the median and provision for the above treatment was
not made in the original design, median shoulder
edges are not at the same elevation. This differencein
elevation can be taken up either in a concrete median
barrier or with slope paving and a staggered steel
beam guide rail, as shown in Figure C.4.2.2.4.

Where superelevation is applied and shoulder edges
are at the same elevation on a crest curve at or near
limiting value, stopping sight distance should be
checked for each lane, and if it is found to be inade-
quate, the vertical control line should be flattened.

Application of superelevation for divided roadways is
illustrated in Figure C.4.2.2.4.

C.5 SHOULDERS

C.5.1 General

A shoulder is that part of the roadway adjacent to
traffic lanes provided as refuge for stopped or dis-
abled vehicles, for travel by emergency vehicles, and
for lateral support for the roadway structure. Shoul-
ders are normally provided on rural roads and on
freeways in urban areas. On roads in urban areas,
shoulders are usually omitted except on freeways
since speeds are lower and it is consequently less
hazardous for a stalied vehicle to be on the travelled
way. Property cost in urban areas is usually too high to
justify the provision of shoulders.

Shoulders provide an area that may be used to avoid a
potential accident or to minimize the severity of an
accident. Shoulders improve highway capacity by en-
couraging uniform speed, providing an area for stalled
vehicles for increased safety; and promoting a sense
of well-being on the part of the driver.

It is important for the operation of the road to make a
clear distinction between traffic lanes and shoulders
so as not to encourage the use of a shoulder as a
traffic lane. This can be accomplished in a number of
ways.

Most 2-lane roads have paved traffic lanes and gravel
shoulders, in which case the driver recognizes the
shoulder as such and is not encouraged to treatit as a
traffic lane. Where shoulders are paved for reasons
such as traffic volume, reduction in shoulder-related
accidents, maintenance or drainage, the shoulder can
be delineated by means of a contrasting colour and/or
texture. The shoulder may be treated with a coarser
surface than that of the traffic lane, so that if a vehicle
inadvertently leaves the lane and travels onto the
shoulder, the change in tone of tire noise will alert the
driver.

Pavement edge striping is an important device for
delineating the shoulders, particularly where the
shoulder is partially paved with the same mix as the
through travel lane. Shoulders sometimes have a
steeper cross-slope than the adjacent travel lane and
this further assists the driver in distinguishing be-
tween the two.

C.5.2 Shoulder width

It is desirable that a vehicle stopped on a shoulder for
emergency reasons be clear of the pavement by at

C 22 January 1986

least 0.3 m and preferably 0.5 m. This has led to the

adoption of 3.0 m as the normal shoulder width for )
high-speed roads. For roads of lower speed and/or .
lower volume, this width of shoulder is normally not

justified and a narrower shoulder may be applied.

The minimum shoulder width for pavement support is
0.5 mif the shoulder is paved and 1.0 m if the shoulder
is gravel surfaced. The minimum usable shoulder
width required to accommodate a disabled vehicle is
2.0 m. Where curb and gutter is placed at the outside
edge of a shoulder, the gutter pan is regarded as part
of the usable shoulder width. Where a mountable curb
and gutter is placed between the traffic lane and
shoulder, the gutter pan is treated as part of the shoul-
der width.

Where guide rails, walls or other obstructive elements
are introduced adjacent to a shoulder, it is desirable
they be at least 0.5 m from the outer edge of the
shoulder to allow for opening of a vehicle door.
However, it is not always practical or economical to
do so.

Shoulders desirably should be continuous so that at

any location along the roadway a driver can leave the

traffic lanes to use the shoulder. If the shoulder is )
intermittent some drivers may find it necessary to stop

on the traffic lanes precipitating a hazardous condi-

tion. However, it may not always be economical to

maintain shoulder width in all cases as for example in

deep rock cuts. Shoulder widths on bridge decks for

various conditions are given in C.12.2,

Shoulder widths are normally multiples of 0.5 m. For
cross sections in which there is a curb and gutter
adjacent to the shoulder, the shoulder width is mea-
sured to the face of the curb.

For undivided rural roads, shoulder widths are givenin

Table C.5.2.
Table C.5.2
Shoulder width for undivided rural
roads
classification and design hour volume
RLU RCU RAU )

design design hour design hour
speed volume volume

km/h <250 250-450 >450 <450 =>450

60 1.0 1.5 20 25

70 1.0 1.5 2.0 25

80 1.0 20 2.5 25 2.5 3.0

90 1.0 2.0 25 25 25 3.0
100 1.0 25 25 3.0 25 3.0

110 2.5 3.0
120 3.0 3.0
130 3.0 3.0

For divided rural roads shoulder widths are as follows:

« the right shoulder width for all classification and
design speeds is 3.0 m

= the left shoulder width for all classifications and de-
sign speeds for 4-lane divided roads is 1.5 m

« the left shoulder width for all classifications and de- ,i'
sign speeds for divided roads having more than 4
lanesis 2.5 m
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For interchange ramps and transfer roads the right
shoulder width is 2.5 m and the left shoulder width is
as follows:

« for one and two-lane ramps, 1.0 m
« for ramps of more than two lanes, 2.5 m

Shoulder width adjacent to climbing lanes and passing
lanes preferably should be the same as for the road-
way on the approach to the auxiliary lane, however,
where the costis excessive, the width may be reduced
to not less than 1.0 m,

C.5.3 Shoulder cross slope and
superelevation

The difference in cross slope between a shoulder and
an adjacent traffic lane is an important safety consid-
eration. When the difference is significant, a disabled
vehicle moving to the shoulder will either experience
serious sway causing the occupants discomfort and
perhaps causing the driver to lose control; or the
driver, on recognizing the difference will reduce speed
before moving to the shoulder, putting himself and
other road users in danger.

Figure C.5.3

On a tangent section the cross slope on shoulders
may be the same as or slightly steeper than that of the
adjacent traffic lane.

On sections in which the normal crown is removed, the
shoulder cross slope is normally maintained as for the
tangent section. On superelevated sections the cross
slope on the low side is normally the same as that of
the adjacent travelled lane. On the high side two alter-
native treatments are in common use. Some author-
ities superelevate the shoulder to match that of the
travelled lanes, while others slope the shoulder away
from the travelled lane to prevent run-off from the
shoulder across the travelled lanes. In the latter prac-
tice, excessive difference in slope at the common
edge is undesirable, to avoid sway in a vehicle moving
to the shoulder and to discourage reductions in speed
before leaving the travelled lanes. For this application
a maximum algebraic difference of 0.08 m/m is used
by some authorities. The above is illustrated in Figure
C.5.3.

Some authorities form a crown in the centre of a
shoulder on the high side so as to avoid excessive
difference in cross slope at the lane edge and, at the
same time, reduce shoulder run-off across the traffic

Shoulder cross slope and superelevation

tangent section

shoulder cross slope same as
travelled lanes or steeper

J\

crown removed

shoulder cross slope same as
on tangent

superelevated section

shoulder cross slope on low side, same as travelled lanes.
shoulder superelevation on high side same as travelled lanes
or cross slope as on tangent
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lanes. This practice has become less common be-
cause of the added complexity of construction of the
shoulder surface and the limited benefit derived.

C.5.4 Shoulder rounding

Shoulder rounding is a transition between the shoul-
der and the constant fill slope or cut side slope and
provides lateral support for the shoulder. It is formed
with granular material and if the shoulder is paved, is
placed after the shoulder is in place. Shoulder round-
ing may require treatment with stabilizing material to
inhibit shoulder erosion.

Wider rounding is appropriate for higher design speed
roads and the following dimensions are typical.

Design speed Rounding
>100 km/h 1.0m
<100 km/h 05m

Where a traffic barrier is in place, rounding normally is
measured from the back of the barrier, illustrated in
Figure C.5.4.

C.6 MEDIANS AND OUTER
SEPARATIONS

C.6.1 General

Where traffic lanes in opposite directions are sepa-
rated laterally, that part of the cross section between
opposing traffic lanes is referred to as the median.
Where traffic lanes in the same direction are sepa-
rated, it is referred to as the outer separation. The
median or outer separation width includes shoulders.
The width of the median or outer separation is the
distance between the edges of the traffic lanes.

A median is a safety device which provides some
measure of freedom from interference of opposing
traffic. Medians provide a recovery area for out-of-
control vehicles, storage area for emergencies,
speed-change lanes for left-turn and U-turn traffic,
and reduce headlight glare. Medians add to a sense of
open space and freedom, particularly in urban areas.

Medians should be visible day and night and should be

in definite contrast to adjacent traffic lanes. Medians )
may be flush with, raised above or depressed below,

adjacent traffic lanes.

Median widths may be as narrow as 1 m and as wide
as 30 m. Widths above 30 m are usually associated
with independent alignments, in which case the road-
ways are designed separately, and the area between
is largely left in its natural state. In general, medians
should be as wide as possible, however, economic
conditions may preclude wide medians. In any case,
the median width should be in balance with the other
elements of the cross section and the character of the
area.

Median widths for rural typical sections are normally
multiples of 1 m and for urban typical sections multi-
ples of 0.2 m.

Outer separations form a physical barrier between
adjacent traffic lanes to separate traffic moving in the
same direction. There is little advantage in wide outer
separations. They need only be wide enough to
provide for elements such as shoulders, curbs, bar-
riers, bridge piers and lighting poles.

Barrier warrants for medians and outer separations )
are based on traffic volume and median widths, and
are presented in Chapter F.

C.6.2 Freeway medians

C.6.2.1 Rural freeway medians

Rural freeways usually have depressed medians of
sufficient width to allow the road bed to drain into the
median and to obviate the need for median barriers.
Median side slopes are kept flat so that a vehicle
leaving the travelled lanes has an opportunity to re-
cover control minimizing occupant injury and vehicle
damage. Slopes of 4:1 are regarded as minimum and
flatter slopes are desirable where feasible in terms of
cost, drainage and property.

Wide medians promote safety by reducing the pos-
sibility of collision by vehicles travelling in opposite
directions; and they promote a sense of well-being for
the travelling public. Rural freeway medians in the

Figure C.5.4
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order of 20 m are common and may be as much as 30
m. Wider medians constitute separate alignment and
independent design.

In metropolitan fringe areas it may be appropriate to
build a rural freeway with a depressed median, recog-
nizing that the character of the area will become urban
and that future lanes will be required together with a
flush or raised median. The ultimate cross section is
designed and then elements removed to give the de-
pressed median width for the first stage. The selection
of median width in this case is an urban design consid-
eration and reference should be made to C.6.2.2.

Typical rural freeway medians are shown in Figure
c.6.2.

C.6.2.2 Urban freeway medians

Medians for urban freeways normally are either flush
or raised with a median barrier, Median dimensions
depend on shoulder widths, barrier type, and the need
for provision of structure piers.

A concrete barrier, described in F.3.2, is commonly
used with a flush median and the shoulders are sloped
to drain toward the barrier where catch basins collect
the runoff.

A box beam barrier is used with the flush median, in
which case a median width of atleast 3mis required to
accommodate deflection of the beam within the
median.

The normal width of a left shoulder for an urban free-
way is 2.5 m and therefore the median width should be
at least 5.0 m plus the width of the selected barrier.
Urban freeway medians are usually wider than this to
allow for such factors as barrier deflection on impact,
illumination poles, overhead sign footings and bridge
piers. Commonly used median widths are in the order
of 7.5 m to 8.0 m, in some cases with additional width
for bridge piers.

Raised medians are used on urban freeways where
double steel beam barriers are applied. A raised me-
dian consists of a mountable curb and gutter border-
ing a level area that is normally surfaced with asphalit.
The width of the barrier is in the order of 0.8 m and the
gutter is placed so that the gutter face is 0.6 m from the
face of the barrier rail.

Where light poles or sign supports are placed in the
median between the two rails, a barrier assembly with
additional offset blocks is used to provide sufficient
space. The overall width of this barrier is in excess of
im.

If the median is to accommodate a bridge pier, the
median width should desirably be increased to allow
the barrier to deflect on vehicle impact without con-
tacting the pier.

Where limited space precludes offsetting the barrier
from the pier, the steel beam guide rail with offset
blocks may be anchored directly to the pier.

C.6.2.3 Outer separations

Outer separations separate express lanes from col-
lector lanes in an express collector system. They usu-
ally contain a barrier or fence and may accommodate
bridge piers and lighting poles. Viewed in the direction
of the traffic, the outer separation consists of a right
shoulder on the left and a left shoulder on the right
separated by a barrier or fence.

Typical width of outer separations is 7.5 m. Additional
width might be required for specific items such as
bridge piers, but there is little safety benefit to be
derived from wider outer separations.

C.6.3 Arterial roads

C.6.3.1 Rural arterial medians

Divided rural arterial roads usually have depressed or
flush medians depending on the width. Depressed
medians are preferred for reasons of safety. Design
details and dimensions are essentially the same as
depressed medians for rural freeways discussed in
c.6.2.1.

A flush median without barrier may be appropriate for
rural highways with medium to high volumes and op-
erating speeds. This median is normally slightly
crowned to effect drainage, and is normally paved,
often in the same surface material as the adjacent
lanes. It is advantageous, however, to surface the
median in a contrasting texture and/or colour to alert
the errant driver travelling in the median. The normal
width is 1.0 m,

Wider flush medians with barriers normally apply to
high speed rural arterial roads.

C.6.3.2 Urban arterial medians
Medians in urban areas may be either flush or raised.

A median in an urban area normally does not have a
barrier since it has to be terminated at intersections
and some entrances, in which case the safety benefits
are offset by the hazard of the barrier ends. Where a
barrier is applied, it is usually a concrete barrier in a
flush median. Shouiders are not normally justified in
urban areas, in which case the concrete barrier is
offset 0.5 m from the edge of travelled lane. Additional
median width might be required to accommodate il-
lumination plant, bridge piers or traffic control
devices.

Where a median barrier is not applied, the median is
normally raised, with barrier curbs. A width of 2.0 m is
normally adequate to allow for gutters or offsets from
the edges of the travelled lanes on each side and to
allow traffic signs and other control devices to be
located in the median without interrupting adjacent
traffic. Where provision for a left-turn lane is required,
the median is widened from 2.0 m by the appropriate
lane width indicated in C.2.3, the width rounded uptoa
multiple of 0.2 m. Additional width may be required for
bridge piers with or without barrier protection. Figure
C.6.3.2 gives suitable dimensions for raised median
treatment at bridge piers for urban arterial roads.

C.6.4 Maedian crossovers

Median crossovers are introduced on divided high-
ways to allow police, emergency vehicles and mainte-
nance vehicles to make U-turns to travel in the
opposite direction. Their location depends on the dis-
tance between adjacent interchanges and the mainte-
nance operation responsibilities. Median crossovers
should be located where sight distance for an ap-
proaching vehicle is at least decision sight distance as
noted in B.2.4; for example in the vicinity of long sag
curves.
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Figure C.6.2
Freeway medians
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Figure C.6.3.2
Urban arterial raised median
treatment at bridge pier

concrete barrier

For values for d, see Table C.12.2b

C.7 CURB AND GUTTER

A curb is araised element located adjacent to a traffic
lane or shoulder. Curbs are normally introduced to
control drainage and provide delineation of the pave-
ment edge or pedestrian walkways.

The type and location of curbs can affect driver be-
haviour and the safety of a highway. They are exten-
sively used on all types of urban highways, but only to
a limited extent on rural highways where drainage is
usually controlled by means of drainage channels.

There are three general types of curb, namely, barrier,
semi-mountable and mountable, shown in Figure C.7.
All three types of curb may be formed integrally with a
gutter.

Barrier curbs are relatively steep faced and are in-
tended to inhibit or atleast to discourage vehicles from
leaving the roadway. Typically, the height of the ver-
tical face of the barrier curb is 150 mm and higher
curbs are to be avoided. Most barrier curbs are not
adequate to prevent a vehicle from leaving the road-
way and, where positive action is required such as
along narrow medians or adjacent to bridge substruc-
tures, suitable barrier should be provided. Barrier
curbs are not used adjacent to bridge parapets. A
concrete parapet having a profile similar to that of a
concrete median barrier is preferred. However, on
urbanroads where the cross section has sidewalks on
the approaches and the bridge, a barrier or curb is
carried across the bridge.

Semi-mountable curbs have a sloping face and are
considered to be mountable under emergency
conditions.

—T1
steel beam barrier attached to pier

P P

\

PP
= =]

steel beam barrier offset from pier

Mountable curbs have a flat sloping face intended to
allow vehicles to cross them readily. Mountable curbs
can be used at median edges. Where a median guide
rail is installed, the gutter line of the curbs is offset 0.6
m from the face of the barrier so that a vehicle makes
contact with the curb before the barrier. Curbs should
not be placed adjacent to high-speed lanes, but may
be placed adjacent to shoulders.

Gutters may be provided adjacentto a curb to form the
principal drainage system for the roadway. Generally
the gutter is not considered to be a part of the adjacent
traffic lane width, since with a curb there is some
lateral shying by drivers, particularly on their right,
which reduces the effective lane width. For this rea-
son, where a curb is provided without a gutter, the
curb should be offset from the edge of the through
traffic lane, a distance of 0.5 m.

Where curb and gutter is placed at the outside edge of
a paved shoulder, the gutter width is regarded as part
of the shoulder width.

Curb and gutter is usually formed with concrete, either
precast or cast-in-place. Asphalt curbs are used for
local drainage control, normally in rural areas, where
delineation is not a requirement. Temporary curbs are
usually formed of asphalt.

Typical dimensions for the more commonly used curb
and gutter cross sections are shownin Figure C.7. The
cross slopes may be decreased if a smaller hydraulic
capacity for the gutter is satisfactory, On the high side
of superelevated sections, the cross slope of the gut-
ter, which may be carried through for delineation, nor-
mally conforms to the cross slope of the roadway
surface.
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Figure C.7
Curb and gutter types
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C.8 SIDEWALKS

C.8.1 General

All urban roads except freeways and generally UAD
90 and 100 class roads carry some pedestrian traffic
and may be provided with sidewalks. Boulevards be-
tween curb and sidewalk are desirable and, with the
exception of short residential streets, sidewalks are
normally provided on both sides of the roadway un-
less motor vehicle trafficis expected to be very light. In
high-density urban areas, widening might be required
to increase the pedestrian capacity. Where right-of-
way is restricted, it might be necessary for the side-
walk to extend from the curb to the property line. This
treatment is normally associated with low design
speed roads.

On rural roads, sidewalks are usually not required,
except along sections where there is intensive resi-
dential or commercial development. In these cases,
sidewalks are generally located between the drainage
channel and the property line. Sidewalks are provided
on both sides of the roadway if motor vehicle traffic is
heavy and if the development served is located on
both sides of the roadway.

C.8.2 Surfaces and cross slopes

Sidewalks are normally surfaced with portland ce-
ment or bituminous concrete. The minimum cross
slope for paved surface is 0.02 m/m. Steeper cross
slopes may be used, but slopes in excess of 0.03 m/m
are not desirable except atentrances where 0.05 m/m
is acceptable. Figure C.8.2/C.9.2 indicates desirable
dimensions.

C.8.3 Warrants and capacity

It is desirable in most cases to have a sidewalk on
each side of a roadway where pedestrian traffic is
generated on each side. Although local residential
streets with single-family dwellings or a short culs-de-
sac can function without a sidewalk, it is desirable
even in these cases to provide sidewalks.

On roads in urban areas passing through long
stretches of land that do not attract or generate pedes-
trian traffic, sidewalks on both sides may not be
warranted.

Sidewalk widths depend on local conditions and the
following guidelines may be considered in selecting
appropriate widths.

near multiple-family dwelling units, awidth of 1.8 mis
appropriate unless there is a possibility that the side-
walk is to be used by pedestrians from other sources

additional width is required near schools, offices and
industrial plants where large pedestrian volumes
may occur for short periods

where the adjacent land is used for shopping or
entertainment, a width of at least 2.5 m is required
and an additional width might be justified

in general, people walk in pairs and in areas of heavy
pedestrian traffic, sidewalk widths permitting two
pairs to pass without difficulty are desirable

« a width of 1.5 m is generally regarded as minimum.

C.9 BOULEVARDS AND BORDER
AREAS

C.9.1 General

The area between the roadway and the sidewalk is
referred to as a boulevard. It serves as a safety sepa-
ration, a location for overhead and underground utility
lines and an area for snow storage. The boulevard
may also be used to locate traffic signs, fire hydrants
and lamp standards. However, itis generally preferred
to locate utility poles, lamp standards and other ob-
jects potentially hazardous to an errant vehicle as far
as possible from the travelled way, for example, at the
back of the sidewalk.

The standard widths for boulevards are:

« arterial roads 3.0m
« collector and local roads 20m

The desirable minimum width for boulevards is 1.5 m,

Where property is limited or where sidewalks have to
be wider than usual to accommodate pedestrian traf-
fic, boulevards may be narrower than the standard
dimension and in some cases may be omitted entirely.
Examples are in downtown areas or in areas fully
developed with retail stores and offices.

Boulevards are usually sloped towards the roadway
to facilitate drainage.

Theterm “'border area” refers to the area between the
sidewalk and property line, or where there is no side-
walk, to the area between the curb and the property
line. The functions of border areas are similar to those
of boulevards.

C.9.2 Surfaces and cross slopes

Boulevards and border areas are usually surfaced
with turf. In areas where vehicles or pedestrians de-
stroy the turf, some form of surface treatment, such
as portland cement or bituminous concrete, should
be used. Cross slopes for turf should be at least
0.04 m/m.

The area of the boulevard immediately adjacent to the
roadway may be finished with a hard surface treat-
ment to avoid deterioration of turf due to winter road
clearing operations. This hard surface setback width
is normally 1.0 m and is usually only applied to urban
conditions where this problem is anticipated.

Boulevards and border areas are used to take up
differences in elevation between the road elements
and natural ground at the property line. Care must be
taken, however, inincreasing the cross slopes of bou-
levards where there are driveways.

The slope of the driveway entrance across the boule-
vard should not exceed 0.05 m/m. In addition, the
ridge in the driveway profile at the line between the
sidewalk and boulevard should not be great enough to
impinge on the underparts of a vehicle.

If steep sidewalk cross slopes or sidewalk depres-
sions are used, the maximum driveway slope and
boulevard slope should be determined on the basis of
the geometry of the design vehicle. When reversing
cross slopes, care must be taken to ensure adequate
surface drainage. Figure C.8.2/C.9.2 shows typical
driveway entrances.
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Figure C.8.2/C.9.2
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C.10 GRADING AND DRAINAGE
CHANNELS

C.10.1 Slopes

Earth cut and fill slopes are generally flattened and
rounded to be consistent with the topography and the
type of highway. Effective erosion control, mainte-
nance costs and adequate drainage of the subgrade
are largely dependent upon proper shaping of the side
slopes. Overall economy depends not only on the
element of first cost, but also on costs of maintenance
of which slope stability is a factor. The proximity of an
urban highway to the development and residents of
the community calls for additional attention to slope
treatment and the overall appearance.

On freeways and arterial roads with reasonably wide
roadsides, side slopes on embankments and in cuts
should be designed to provide a reasonable oppor-
tunity for recovery of an out-of-control vehicle. Where
the roadside, at the point of departure, is reasonably
flat, smooth and clear of fixed objects, many potential
accidents can be avoided. Embankments at a slope of
6:1 or flatter can be negotiated by a vehicle with a
reasonable chance of recovery and should therefore
be provided where feasible. Steeper slopes up to 4:1
may be traversable where the height is moderate and
rounding at the bottom is generous. Where the height
and slope of embankment are such that an out-of-
control vehicle cannot negotiate the slope with mini-
mum hazard, the application of a barrier may be ap-
propriate (see Chapter F).

Maximum slopes are dependent on the height of fill or
depth of cut, and on the grading material.

Maximum slopes varies between jurisdiction, but typ-
ical maximum (steepest) slopes are:

« earth grading 2:1
» rock grading
- fill side slope 1.25:1

- cut back slope vertical

For lower heights of fill and shallower cuts, slopes
should be flattened. Typical slopes are:

» earth grading:

- fill side slope 4:1

- cut back slope 3:1
» rock grading:

- fill side slope 4:1

- cut back slope 1:4

Further flattening of slopes may be considered in view
of availability of material and property.

Flat and well-rounded side slopes simplify the estab-
lishment of turf and its subsequent maintenance. Usu-
ally grass can be readily established on side slopes as
steep as 2:1.

In cut sections, side slopes of 6:1 or flatter can usually
be negotiated by vehicles leaving the roadway if no
obstruction is encountered. Back slopes flatter than
2:1 are desirable in the interest of safety and 3:1in the
interest of maintenance. In rock cut, economy gener-
ally requires steep slopes and slopes of 1:4, and ver-
tical faces are commonly used.

C.10.2 Contour design

Contour design is usually applied to residual areas of
land in interchange areas between ramps, for noise
berms and disposal areas. These areas can be graded
with varying slopes to give undulating and natural

looking appearance. Contour design is carried out in
conjunction with drainage design with consideration
for safety and, where appropriate, in conjunction with
landscaping. Residual pockets of land in interchange
areas, particularly loop ramps, can be used to dispose
of surplus material and to minimize spoil. Conversely,
they may be used to generate additional excavation
and to minimize borrow.

C.10.3 Drainage channels

Drainage channel cross sections must have adequate
hydraulic capacity and be designed to keep water
velocities below the scour limits wherever possible.
Generally, additional capacity is derived by widening
channels. The invert must be below the bottom of the
subgrade to provide drainage of the road bed. Chan-
nels should have a streamlined cross section for
safety, ease of maintenance and to minimize snow
drifting. In areas of rock cut where fallen boulders can
be expected, it might be desirable to provide a wider
drainage channel to collect the boulders. This reduces
the possibility of the boulders resting on the shoulder
or roadway, and facilitates maintenance clean up. A
drainage channel adjacent to the shoulder will also
provide additional snow storage. The design of drain-
age channels is dealt with in the Drainage Manual,
RTAC (Reference 33).

C.11 SNOW

C11.1 Impact on design

Snow drifts occur where snow particles have been
deposited in areas of reduced wind speed. Interrup-
tions to the smooth flow of the wind by features such
as changes of grade, fences, landscaping or buildings
cause the formation of localized turbulent air zones on
the leeward side of the interruption. These zones are
usually low velocity regions precipitating snow ac-
cumulation. Conversely, less snow is deposited
where higher velocities occur. When the low velocity
region causing a snow drift has been filled with snow,
the snow drift does not continue to increase in size
and the depth of the snow drift is not significantly
affected by changes in the wind speed. However, wind
speed affects the rate at which the snow drift
increases.

Roadway cross sections in fill where the prevailing
wind is across the roadway tend to keep reasonably
clear of snow. On the other hand, roadway cross
sections in cut tend to precipitate snow drifting on the
roadway up to the surrounding ground elevation.

Buildings, dense tree growth sound barriers and rock
faces close to roadways where the prevailing wind is
across the road, tend to generate snow drifting on the
leeward side of the obstruction. If these obstructions
are close to the road snow drifting may obstruct the
roadway itself.

C.11.2 Mitigating measures

Roadways in cut sections that are likely to precipitate
snow drifting may be treated in one of two ways to
minimize or eliminate the impact. The more desirable
treatment is to raise the profile so as to bring the
roadway above natural ground elevation. If this is not
possible for other reasons, the back slopes of the cut
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section are flattened to 7:1and preferably flatter, so as
to eliminate or minimize the area of low wind velocity
where snow tends to deposit.

Where snow drifting occurs, the length of the drift
depends on the height of the obstruction and the slope
of the terrain as illustrated in Figure C.11.2a. Drifting
on the road can be minimized by increasing the dis-
tance from the obstruction tothe roadway as indicated
in the Figure. For snow fencing, trees, vegetation and
other semi-solid objects, a distance of 15 times the
height of the obstruction on level ground is required.
The distance for solid objects such as buildings and
dense vegetation is 10 times the height of obstruction

Figure C.11.2a
Effect of slope on snow drifting

on level ground. Landscaping or snow fencing at an
appropriate distance from the roadway can be applied )
to control snow drifting.

On divided highways with median barriers, snow drift-
ing may occur at the barrier where the predominant
wind direction is across the road. Figure C.11.2b illus-
trates the snow drifting patterns for alternative median
barriers. If potential snow drifting is an important de-
sign consideration, box-beam barrier might be the
most suitable type.

Mitigating measures described above apply to gen-
eral cases and solutions to specific location may be
found through scale model simulation of drifting snow.
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Figure C.11.2b
Snow drifting patterns for alternative median barriers
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C.12 CROSS SECTIONS FOR BRIDGE
STRUCTURES

C.12.1 General

Bridge structure dimensions of an operational nature
are geometric design features and are influenced by
the geometric design elements and operational char-
acteristics of the approach roadways.

Horizontal and vertical alignment of bridges should
conform with those of the approach roadways and, in
general, cross section elements of roads on and under
bridges should match those of the approach.

On overpasses, it is desirable to carry the shouider
width across the bridge in order to eliminate the haz-
ard of the offsets at the ends of the bridge and to
provide a refuge for disabled vehicles. On long

are high, some width restriction might be appropriate.
The effect of the restriction is compensated to some
extent by the tendency of drivers to be more alert and
to become accustomed to the reduced clearance. For
this purpose, a long bridge is defined as 50 m or
longer.

C.12.2 Cross section dimensions

C.12.2.1 Roads under bridges (underpasses)

A horizontal clearance from the edge of travelled lanes
to bridge pier or abutment of 10 m is desirable to give a
pleasing open appearance and to eliminate the need
for barrier protection. This might not always be feasi-
ble in terms of structure cost or available property, in
which case reduced clearance is required together
with barrier protection, discussed in Chapter F. Clear-
ances are given in Tables C.12.2a, C.12.2b and Figure

bridges, particularly long-span bridges, where costs c.12.2.
Table C.12.2a J
Horizontal clearance at bridges on
rural roads
short overpass long overpass underpass
(<50 m) (>50 m)
left right right left right
no no no
sidewalk sidewalk sidewalk sidewalk sidewalk sidewalk
RLU 50 1.2 05 1.0 1.0 2.0 1.0
60 1.2 0.5 1.0 1.0 2.0 1.0
70 1.2 05 1.0 1.0 2.0 1.0
80 1.2 0.5 1.2 1.0 25 1.0
90 1.2 0.5 1.2 25 1.0
100 1.2 0.5 14 2.5 1.0
RCU 60 1.5 1.0 1.2 1.0 2.0 1.0
70 1.5 1.2 1.2 1.0 2.0 1.0
80 2.0 1.2 1.2 1.0 25 1.5
90 2.0 1.5 1.2 2.5 1.5
100 25 1.5 1.4 3.0 1.5
RCD 70 1.2 15 1.2 1.0 1.2 1.0 2.0 2.0 1.5 )
80 12 2.0 1.2 1.0 1.2 1.0 2.0 25 1.5
90 1.2 2.0 1.5 1.0 1.2 25 25 15
100 1.2 25 1.5 1.0 14 25 3.0 1.5
RAU 80 25 15 1.5 3.5 15
90 2.7 1.5 1.5 3.5 1.5
100 3.0 20 1.6 3.5 1.5
110 3.0 25 1.7 35 1.5
120 3.0 25 1.8 3.5 1.5
130 3.0 25 18 35 1.5
RAD 80 15 25 1.0 1.5 3.0 35
90 1.5 2.7 1.0 1.5 3.0 3.5
100 2.0 3.0 1.0 1.6 3.0 3.5
110 2.0 3.0 1.0 1.7 3.0 35
120 2.0 3.0 1.0 1.8 3.0 35
130 2.0 3.0 1.0 1.8 3.0 3.5
RFD 100 25 3.0 1.5 20 3.0 3.5
110 25 3.0 1.5 20 30 35
120 25 3.0 15 2.0 3.0 35
130 25 3.0 15 2.0 3.0 3.5
Notes
For short overpasses (<50 m) shoulder widths should be carried across bridge. )

For measurement of clearance see Figure C.12.2.

C 34 January 1986
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Bridges with open abutments are preferable as they
provide better visibility. Closed abutments cause
greater wind speed reductions and snow accumula-
tion on the roadway beneath the bridge.

C.12.2.2 Roads on bridges (overpasses)

It is desirable that the approach shoulder width be
provided on bridge decks to allow adequate refuge for
a stalled vehicle. However, this might not always be
feasible, in which case some width restriction is nec-
essary, particularly for long-span bridges where costs
are high. Clearances are given in Tables C.12.2a,
C.12.2b and Figure C.12.2.

Table C.12.2b
Horizontal clearance at bridges on
urban roads

C.12.3 Vertical clearances

Vertical clearance requirements vary between juris-
dictions and Federal, Provincial and Municipal re-
quirements should be confirmed before designs are
finalized.

For vertical clearance dimensions reference should
be made to B.4.3.7.

C.13 CROSS SECTION STANDARDS

A set of cross section standards is presented in Fig-
ures C.13.1 to C.13.13 for each of the standard classi-
fications listed in Chapter A. Alternatives to the
standards might be appropriate, depending on local or
site specific conditions.

short overpass
(<50 m)
left right

no
sidewalk sidewalk*

long overpass underpass
(>50m)
right left right
no no

sidewalk sidewalk* sidewalk sidewalk®
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Notes

*If there is to be a rail between the sidewalk and roadway, then clearance should be the same as when there are no

sidewalks.

For short overpasses (<50 m) shoulder widths should be carried across bridge.

For measurement of clearance see Figure C.12.2.

January 1986 C35
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Figure C.12.2
Horizontal clearance

clearance*

[

introduced barrier curb
divided highway

clearance* .
|
without curb
clearance®
.

left

l_Li—

centre pier or abutment

clearance”

left

R

introduced barrier curb

clearance is measured
from travelled lane

- clearance* "
without sidewalk
with curb

;

with sidewalk

_ clearance” sidewalk

-

o

overpass clearance

clearance
right

——JL

without sidewalk

. side
clearance walk

right

with sidewalk

underpass clearance

» dimensions are given in tables C.12.2a and C.12.2b

C 36

January 1986
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18 O 9861 Aenuer

2D
(e ]
5 €
=0
g o
B
- cE .
_0.5min. 3
drainage channel %
rock section §
shoulder travelled lanes shoulder
£ ' ' g
- =]
drainage E] g fill
back slope  channe|  sideslope S S slope
N y >t I L 1
0.5+ |&

earth section

earth fill slopes
class cut slopes rn'd shoulder travelled lanes shoulder m'd with guide rail no guide rail
RLU back side earth rock
'gg 21 | 3 ;:[5] 10 each lane 3.3 10 t}:g 21 | 151 31
80 21 KR | 0.5 1.0 each lane 3.0 1.0 0.5 2:1 1.5:1 3:1
70 2:1 3:1 0.5 1.0 each lane 3.0 1.0 0.5 2:1 1.5:1 3:1
60&50| 2:1 31 0.5 1.0 each lane 3.0 1.0 0.5 2:1 1.5:1 2:1
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offsetor
shoulder

travelled lanes

t

shoulder L

Imundmg

earth half section

0.5—» m—

rounding

£'eL'D ainbiy

0.5 min.
channel drainage

rock section

PapIAIp 10}199)|09 jeiny

sidle drainage back
slope channel  slope

offset or - fill slopes

class rn'd shoulder travelled lanes shoulder m'd cut drainage cut with quide rail no guide rail
RCD . + - sideslope | channel | back slope | earth | rock

100 1.0 15 25 each lane 3.7 3.0 1.0 6:1 varies 2:1 2:1 1.5:1 6:1

90

80 1.0 1.5 25 each lane 3.5 3.0 0.5 4:1 varies 21 2:1 1.5:1 4:1

70

« 2 lanes

+ 3 or more lanes
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Ly O 9861 Aenuer

0.5 min.
drainage channel

G'gL"D aunbiy

rock section

offset or
1 shoulder travelled lanes __ shoulder

PapPIAIP |BLdUE |BINY

side drainage back
slope  Channel slope

rounding

Irnunding

0.5

earth half section

offset or fill slope
class m'd shoulder travelled lanes shoulder m'd cut drainage cut with guide rail no guide rail
RAD - + side slope channel | back slope earth rock

120 1.0 1.5 25 each lane 3.7 30 1.0 6:1 varies 2:1 2:1 1.5:1 6:1

90 0.5 1.5 2.5 each lene 3.5 3.0 0.5 6:1 varies 2:1 2:1 1.5:1 6:1

* 2 lanes

+ 3 or more lanes
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R.O.W.

- park lane travelled lanes _, park lane e
without 2 o o 24 2
sidewalk s 24 each lane 3.0 © boulevard _sidewalk
20 20 18 10

D ————————————

| i

L'gLD anbiy

ROW.
PapIAIpUN [B20] UBQIN

where sidewalk is paved from curb to
R.0OW. this dimension may be reduced

to40m,

* pavement width for short cul-de-sacs serving single family dwelling units,
minimum 6.0 m.

= where parking on. one side only is required (e.g. serving single family dwelling
units only) pavement width =8.5 m.

* where parking on both sides is required (e.g. serving multiple family dwelling
units and other land use) pavement width =11.0 m,
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- travelled lanes v e pa;kalane 5 g

| - : i -~ . o

median © ?sfolfan:gs UCD 80 7.4 S houlevarll_l_md!walk_‘__rl_v —
o two lanes UCD 70,60,50 7.0 T20 7 18 1.0

D —————————————————— |

this dimension may be varied as follows:
where no sidewalk is required, minimum
3.0m.

where sidewalk is paved from curb to
R.O.W., minimum 4.0 m.

e park lanes are not recommended for UCD 60, 70, 80.
« one half of this cross section is shown.

symmetry about the centre line is assumed but unsymmetrical sections might
be appropriate.
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Lp O oesi wnuer

travelied lanes

® e @ =
z AD 1 : = >
S ﬂAD ?Uul'],s!;:‘]l].&l] g; S boulevard  sidewalk =
0.5 05 30 18 1.0

raised median

T pe——————— —_——

this dimension may be varied as follows:
where no sidewalk is required, minimum
3.0m.

where sidewalk is paved from curb to
R.OW., minimum 5.0 m.

one half of this cross section is shown.
symmetry about the centre line is assumed but unsymmetrical sections might
be appropriate.

unidirection cross slope may be applied
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_rounding shoulder travelled lane L shoulder __rounding DT
10 10 48 o 25 10 38
o
S0
S
@2
g w
g.
one lane ramp cross section ®

without curb

,rounding travelled lane shoulder rounding

1 [ I
1.0 ' ' 48 25 — | 0 1

13

one lane ramp cross section
curbed with shoulder

rounding . travelled lanes . rounding
1.0 " 11ane 4.8 h L
2 lanes 7.4

ramp cross section
curb without shoulder
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Project C- 3736
South Dkanagan Electoral Distrist
Cocuihala Highway |, Okanagan Connector
Construction: Cousin's Road To Gaorrrar's Ml
Station H2+00 To Station I97+6 7935

42 K.

Contractor: Edgeworth Contruction LEd

Fliristry Of Transportation And Hidtrways Supervisor

—

-—

. P ler
Zerior Project Supervisor

™

Report By
T wells
Engineering Assistant

Page 10of32 TRA-2020-03046



Inkrocucticn

Soope of projec

Zoope of project cont'd

Tetder

Contractor

Sub ~ Contractors

Mimistry Persornel

Froject Design

Desion cont'd, Changed conditions, Aggregates
Ao cont’'d, Cubverts, Ine compaction, Revisions
Surrrriaryy of Costs, Wikdhife Fencing, Traffic contirol
Explanation of Tabulation of Cluantibies
Explanation Cont'd

Explanaton Cont'd

List of contractor's Equipment,

Project progress araph - Appendix 1,
Tabulation of Major berms — Appendi= 11,

Froject Flan —— Appendiz 111

A

2 Y N W M

Ch

v o w T T v W L U Uy
- oY

0
W

Foo

Page 2 0of 32 TRA-2020-03046



The project is Iocated in the South Okanagan Electoral District on Highway

Mo, 97, approximately 3.9 kilometres north of the cormmunily of Peachland,
beginning at station 12+63 467 and runs along the old highway Moo 97 to station
74620374 At this point it ties into the existing 4 lane bighveay, just south of
Gorman Brother's Sayermill and 2 Kilometres couth of the community of ‘wWesthank.
Thiz Project aiso runs from west to east, starting from station 1169+72677 1o
ctatinn 1Q7+07 233 inclusive. The highwsay *97 partion included the reconstruction
of approzimately 2441 kilometres of highway, the reiocation of O6 Em. of Highyr/ay
MO 97 inclusive. The west to east portioh reguired the nesww construction of
approimmately 19 kilnmeters of 4 lane heading east, with an interchange system
intersecting highway Mo, 97,

Soope of Project

Construction work included the followsing :

a] Clearing and grubbing of the project right— of- way and minor working
easements.

b] Sidehill cut and 1ill, inciuding grading work.

c] Construction of interchangs system.

d] Erection of walis.

e] instalation of an off—tamp underpass.

f] Realigniment of one existing roadway 1o accomodate the new interchange.
g} Drainage works.

h] Construction of bridge end fiils.

i] Production , Stockpiling and placement of granular materals, aspbalt binder and
asphalt concrete inclusive

i} Electricsl works.
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moope cont'd Qe T2

k] Pelocation of a domestic wwateriine system, construction of setilement pond
incizive,

1] Installation of & pedestrian uhderpass.

mj Erection of wild life fencing and installation of a ungulate underpass.
n] Paving of the meww Highweay Mo, 97

o] Conztruction of two trafnc islands.

p| Flacement of concrete road barrier.

Tercler

The tenders of project C-3736 were opened on Thursday may 5, 12606 with the low
bid bety subrmitted by and awarded 1o -

Erigevvorth Constiruction Lid
Q4240 Lawrence ayenie
Faelowna BC. Yy Gl

The contract had an orginal competion date of September 15, 1937, hovwaver an
extehcion was granted and the project compleled as of Jlanuary 21, 19650

a} 1 manth delay on the new design of the relocation of the domestic ywaterline on
DL 2e90

b] The rock guantities overran by approximately 558 %

<] Some delay was experienced in the relocation of the hydiro poyveriines.

Actual work coromenced an June 18, 1986 with clearing and grubbing and was
completed with the final clean up on Movember 30 19507
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Contractor ‘Aage #3
Froject Superintendent Bob Gordon
Froject Engineer Biruce Rines
Froject Foremman Fred Ferris

The contractor located his office on top of the Cherrry Pit resturant in wWestbatk,
The howrs of work svere from 7.00 A to 5320 PHM and usually S days per week,
There was a night shitt as well cormmencing i January 1957 to Aprili2ia 7 inclusive.

Equiprnent:

The eqguipment »was generaily old and in disrepair. Some problermns were exparienced
from lack of accesziblity Lo equipment caused by down Lime.

Sub-Contractors

!:_—l:s:r_;hr: ;;r_*f:r—::;; the project three sub-cordractors were approved. These were:
1] Gord-don trucking Lid.

2] Aanco Electric Ltd.

Z 1 H Wilhamzon Blackiop and Landscaping Ltd.

Sl Hhree sub-contractors worked efficiently and did well for edgeyeorth,

wostyy Personsl

HEoZerr | Senior Project Duperyisor, was assigned the project with an average
staff size of 17 employees,
Sehior persorrel:
5T wWells - Engineetring Assistant
Yo Larsen — Engineering Aide
Yo Maude - Engineering Aide

Generally . Two field coews wilh s affice personel,
wechies: Four Ministry vechiles and tyeo Renlals.

Servicing This was provided by the Kelowna yard and swas exemplary.
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oject Design Qe¥

The project was decigned by 1. M. A Engineering Lid. There were some
irmportant fiaws encountered on the UMHA. plans.

Atter a one month delay, a nevw desigh was ecieved reguarding the drought
wateriine This delay could have beenh agvoided had more communication taken place
between the drought estate and UIMA. This delay was also one of the contrbuting
factors in the extension of the project.

Futuwre designs should also inciude an additional three metres of B/ at the base
nf any major fill. This woulid be used to erect a berm to protect the abutting
property from rolling debris encountered it the construction of fills,

The typical sections failed to accommuodate a provision for concrete barrier in
areaz of major fills [ L- H0o0,stations 174400 - §70+00 | - The Geometry and Laning
illustrates the rounding on all ramps to be 05 m compared to 0.« m indicated on
the Typical Sections. The information reguarding the Future Truck Lane on the
L-N0c line i uncleat, especially in the areas were it blends into the L-20 and L-40Q
lines.

The typicals indicate the Truck lane to continue up to station HES5+04 509 with no
nformation at all indicated oh the L-<40. Later the neccessary information was
recieverd as a 85 metre taper from stations H82+73.480 to I83+70.48.

The estimated rock guantity, on C-37306 was incorrect, leading to a avertrun of
approximately 53 & over the guantity in the Schedule of Approximate Duantities.
Thiz was the result of a discerpancy between the original geotechnical investigation
report and the final as built volumes. [The orginal quantity ywas 330,000 cu. m. with
the price remaining the orginal contract price until the 20% overrun point was
reached [296,000 cu. m]. The remainder 'was renenetiated and a additional cost
incurred to reach the total [ 554,405 cu. m. |. This also contributed greatly to the
final cost of the project}

The depth of rock below the overburden differed considerably, between the repart
[ completed by Goldet Associates | and that of the ministry cross sections.

Examples:

aj L 1 Line - Station 1181+20 to 183+00 : The rock depth illustrated on the UMA.
cross seclions varied from 2 to 4 metres belows the acutal depth determined by
rinistry field measurements during con struction

G} 2O Line - Station NE53+<0 o 1844+0G - The UMA rock depth varied from 10 to
20 metres below depths determined by the minstry field measurements.

c] L4 Line — Station 27460 10 38+00 : Through interpelation the LA, sections
varied 12 to 1 metres below the minstry field measurements.

d] L4 Line — Siation 35460 to <10+40 [ includes 1155 1o 1865+40 ] The UMA.
tockdepth varied from 12 to 14 metires below the ministiry field measurements

The mass haul diagram indicated that the excsvated material from the L- 1100

hne ywas to be hauled from the eastistation 154+00 gpproximately] to the west fills
[stations 1I6%+30 - 179+00 apprax. | .
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Desian cont'd Page¥s
This resulted in west partion of the L-100 line [stations N169+80 — N5A4+00Q appros. |
baing commpletad to construction grade peior Lo the discouyery of the excess
materiat in the interchange. At this time the completion of the L 100 line dictated
that a grade change to accomndate the excess material vwas impossible. Therefore
a delema was experiencead on ywhat 1o do with the material Fortunately Lot*3
F2-153-004, became available to wasie the excess material Had this ot not
becomsa available, it would have been extremely difficult to finish the project.

The stationing an all the Hnes and ramps increases from west to east with the
exceplion of the L-30 Line, which increases from east to west. This can easily lead
to confusion as the station that the L-30 and L-<0 meet | 356+62171 ] on the L-30
hne is very close tn the seperpate stationing of the L-40 lineThe selection of the
LI fine a3 the controlling factor, of the spot. elevations, on the west section of
the interchange system rasulted n some difficulty. The spots on right angles to the
Moy line |, having no real relevance 1o the necessary, even stations on the remaining
interchange lines [ L5C, L0, L3O ] This nesscitated the interpelation of these
oot elevatons which vwas both, tedious and tirme consurming

The Bin wWall [dirawsing B2-153-033 ] heights an the different bins were incorrect.
The revvision vwas dohe on site by using the fiked design heights Tor the different
bins.

I three maih areas the rock was not encoutered at the depth iflustrated on the
LA cross sections, but considerably loweer.

Stations W78+20 to S5+00

Stations 113+00 to IR2+a0

Stations 191+ 70 Lo 196+ 75

This neccessitated a change from a Type™A” design to a Type"D" design. To
accommmodate thiz change additional B2 was required. This mcreased the guantity
of Tupe™” and increased the amount of Clearing and Grubbing,

Changed Conchtions

The rock desiqn on C-2736 was typicaly 70 degreaz and inciuded a 1 metre bench
every & neters of excavation and a < metre benclty at 20 metre. The unstable
conddition of the rock necessitated the elimination of the 1 meatre benches in the
folowihg appox<imate stations: [ L 40 — 37460 to den L 20 - 25450 o 29465,
This increazed the quantity of Type™A” On the L1110 line |, the 4 mmetre bench was
fdeleted entirely , o3 the rock was only slightiy over the 20 metre mark: [LNOD -
WA 20 1o 1A5+60 | respectively) . This decreazed the amount of Type "A” that

yroLld hiave normally been excavated

—
(T
i

A eTS
Al the SGSE material was Tocated |, produced and stackpiled on site | the paving
agaregates] weith the exception of the Classt Paving Agar] inclusive. The source of
the material being |, LS00, L4, L2G and LUGO Hines respectively The quantites in the
Suhedule of Approximate Ouantities reflected oniy SOZ of the total quantity
neceessary to cormmplete the project for paving. The contractor aggreed Lo produce
the additional under the existing Unit Prices.
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Agigredgates cont'd Page® O
The orriginal tests indicated that the material on site did not meet the requirements
o granudar materials, Howeewer, the confractor rranaged Lo achieve the desired
product This was accomplished with difficulty, by blending | wasting , and mixing of
materials, frony the various Lines, Lo achieve products vwithin the specifications.
The ifdea of using the rmaterial that was both readily avatiable and a portion of the
e, at first apperance seermed excellent. Hovwever, a3 prroduction proceeded
and stockpiling of the material commenced, it became apparent that the material
being produced and the Femaining excess material made areas Lo stockpile
extremely scarce. The contractor stockpiled the material on the L-70 and L-1CO
Lirsez ang often experienced problems sworking arouned therm.

A0 the granuiar materials were produced on site with the exception of the class 1
paxirg aggregate. The materrial on site failed to meet the neccessary soundness for

paving

Lulverts

Al the fengfhs of culverts shown on the drawings were given as hotizontal
rhistances sgaled of f the plan Because of the steep terrain encountered and the fact
tteatl the culveris wwere designed Lo be installed roughly parailel to the lay of the
ground a resaiting I 1o 20 percent increase in the lengihs was incurred.
Alao i the orginal contract, no rlr‘rm 100 was made for Type"4A” Foundaticn
Excavation. in several cases Tupe"A” vwas encountered in culvert installation | whete
it was rnpossible o change either the skew or the stationing in order ta avoid the

Fock. A Unit Price was negotiated for tt 15 requirement. Both these faciors also

jec

ncreased the final cost of the pro

breased compaction & Waltering

The final avmunt af increased compaction was approxitmately S0% of the amount in
the origivst contract i would appear thal when the orginal amount »was calculated
that the diesdson by o factor of 2 was eliminated, lpafjinq Lo an underrurn.

Fhe quard ity of waler overran by approximately 253 0 This was the result of the
gt anular pature of the material and the contractor s *3ttumpt at controlling the
duat on the project, in the close proxirmity of s22

Hevisions

Luring the cowrse of the project several revisions weare raceived indicating various
chatnies. Sn example of this i the eler: Lical drawirngs, which would illustrate
sArtous Tlares and additions not praviousiy shivevn I addition to this, at the time
Lhat the new revisions were receiy pg_ st of the areas indicated had heen
cofnpleted to construction grade. & great deat of trouble was experienced with
adding Flares and additions after the fact
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Appendiy |
Appenciz: 1

Appetdix 1l Project Fap

Appendi: 1 illustrates a comparison betveen |

Froject Progress Graphs
Tabutation of Duantities

the ariginal Schedule of Approximate

Liuantities and the Firat Quantities. An explanation and trreakdowwn of the major

additions is provided on Pages 5 - 10
The costs are summarized as follows:
Tendered Value
Oeverruns
Addditinns
Extra work Orders

Toatal contract cost

The ministry costs incurred were as follows:

Materials
Engineeting
Fhscellanenus

Total Project Cost

whlddlife fencing

A 900 1] 00
1,59506,8735.00
1,292 G300

837,937.00

_____

l,ldd;_]r_jlj_tilij
345 Q000 theoritcal

10,0357 G990 .00

The Contract Specifications for fencing failed to specify the minor, it equally
impnriant requirements of the fencing. As a result the contrator vwas reguired to
return on site in March of 1953 to improve areas of the fence and meet

construction and avine omental reguirerments.

Traffic Cortiol

Traffic control was required on highway # Q7 during cmngtructxm and 'v/as carried

out ) Edgerveorth themselves.
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Explaration of Tabulation of Duantities Fage® &

The follreing Additions also arffected the quantn‘ 2s as well as adding 1o the total
cist of the project ftern * of Tabulation of Quantities
a] Additions 1o domestic watertine system Appendis N, ey = 20

The domestic waterline system [ D L. 2690 ]
was revizad Lo include a ae’rﬂpr nent purnj Andd
asb-:rc.iaated Wk S,

fa
=

h] Additional blast hole spacing Appendix: 1, tem *

The ﬂa’mr = nf *hp material neccessitated
closer spacitg in the drilling pattern. This was done
on the L-40 Line @ 44+30 only and used ity pre-shear

c] Addition of T gpn & Toupvdation excavation sppendiz 11, Hem = 7
The presernce of rock, in culvert designated areas
required a negotiated Type A Unit price. page® 6

d] Addition of 5 11 vechile underpass Appendi 1, teim # 28
The revised design of the interchange systeim

inchaded an underpass on the L 70 of - ramp which

wras not tchaded in the Schedule of Approgimate

quantites a the time of tender,

2] Additional bedding " Appendis 11, tem # 29
_________________ Appendi= 11, [tem #* 34

The addition of the vechile underpass

and Girvevall | L70 | L 50 Lines |

neccessinted the presence of exta bedding

T] The addition of concrete curb & gutter appendix 1, Hem = 30
wWith the addition of the vehile underpass [L70 Ting],

cohcrete curb & gutter were required {o complete

the desigr,

i
Mg

q] The addition of manhnoles & clh. manholes Appendix 1, Rem *

The re-design of the interchange system [ L70,L80 &L5C lines |
required additional drainage vorks, This
was ot inciuded in the SOAGQ at the time of tender.
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Ea r]g;j' b ‘:zl
Explanation Cont'dd Itermn # of Tabulation of Duantities

h} The addition of a sarth retaining swal Appendig 1, ltem * 33
The close proximity of the LU0 line tao the L0

line in the interchange, neccessitated the vall and

was included in the nevs design.

i] The addition of a metal birvaall Appendi: 1, iterm * 24

Thiz was also included i the new design and was
requited as Lo deter any further expropriation
of DL 2690 [ LS50 Jine |

i} The addition of overhsul on project C- 3907 Appendix 11, Hern * <-b

the 1_JE‘LL]D!I WS maljw l‘rJ han Dn’n:l C-3907 a’r

a neqotiated Linit price.

k] The placernent of rock at station 1169+50 appendi: 1, tem = 35

This wwas a powtion nf thp materisl hauled on to and
placed on C-3207. Thizs materal vwas stockpiled only
to be placed at 8 later dale, as expropriation of adrditional
RAY on DL.gd49 had mot get taken place.

] The Instalation of concrete road barrier Appendix H, Hem # 36
This vwas placed on the newly reconstructed

highrevay * 27 and vwas not ncluded in the ariginal

contract,

] The Dverrrun [ Tupe &7 Anpendiz #, Hem ® 2-a
lhote [ el page ¥ < for explamatmn of "Type
A7 overrun ]

rj The addition of filker coth Appendiy 1, tern * 37

This ywas used in conjunction svith 200 mim
sub — drains and was hot in the original contract.
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Eagr:a # 10

E=planation Cont'd ftern # of Tabulation of Quartities

0} Paving of the ohderpass of f- ramp appendis 1, [bem * 30
In arder for the completion of the vehile

underpass it was neccessaryy that it be paved.

Thiz alzo incorperated the paving of a temporary
detour on highreay 27 The underpass was not
originaly included in the Schedule of Approximate
Chantities at the time of tender and it's presence
forced the contracior to make special arrangements
for a seperate paving operation. A claim v2as revieved
and approved for the additional cost incurred by the
cortractor

P] Yaults for huydro & telephone, conduit inclusive Appendixz 1, e ® 39
This vwas required for additional electrical in the

interchange system it was alzo not included in the

orriginal contract at time of tender.

q] Additional electrical Appendis 1, tam * 40
& ozt of revized drawings arrived on 87-08-05

to inciude additional electrical This ywas also not in the
original contract at the time of tender

] aaddition of extruded concrete curb Apperidiz 0, e # 4t
The presence of the traffic islands on the newhy

constiuctad hn:}} Ay 97 required that an extruded

curb be placed around the circumference,

c] Addition of Type & wildlife fencing Appendix 11, item = 15
Thizs was related to the fact that rock fencing was

reguired in areas not previoush) indicated on the

construction drawings as well as the specifications

beitng chareyad, The news unit price was accepted 3 the

condition of the terrain [ steep and rolling | neccessitated

the use af hattsork.

t] Double handled Type A Appendts 1, itern * 15-d
The pressance of the vehicle underpass [L 70 Tine |
inhibited the hatwfling of the Type & material at

stations 158+36 o IES+40 & clain was reviewed and granted for compensation.
Page 12of 32 TRA-2020-03046



LIMTT MO,

110
L&O
1634
185
154
125

00

404
A0
L0

A1

P I
&7
#2472
PR
51
EWAR
FOn

1

1
1009
1010
R10E2
1
110l

ERGEWNORTH CORNSTRUCT LU

EAQUTFMENT LIST FAGEH 11

DESCHRIFTION

Iy~ 18 AT -« FIMINMG

Do- & CAT ~ FINTIMNG

-8 AT ~ FINING

o= 82 AT - FINIRNG

- % LAT — FINING

Iy~ 9 OAT -~ FIMIMG

o ALL BUERAFPER -~ FINMING
o A&510 BUORAFER - FINING
IV - 431 SURAPFER - FIMIRS
B 31 SURAFER — FINING
WARCD WATE T ER
LOADER: - 9932 - FINIRS
LOARER -~ U - FINIMG
AT WAGON ~ 749 — FINING
CAT VAGDH ~ &% -~ FINING
CAT WAGBOM - 749 -~ FINMIMNG
CAT WAGON -~ 74% - FINING
BROMED - 4 X 4

IO - 2 X 4

F LY - 20X 4

AMBULANCE - a2 404

T, Flo. DECE - 27T CROME
FROFAME FICEUE - 4 X 4
OREW AR, - 4 X 4
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Eage # 12

Appendix 1
Project Progress Gragh € - 3730
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Appendix 11
Tabulation of Major Items

Page 17 of 32 TRA-2020-03046



Liiﬂijllﬂ.ﬁtlﬂ_ﬂLJDDlD;

al clearing
b} Grubbing

_Eu.ﬁifﬁ.tjﬂu

- Zo0m Fresehaul

Al Tupe "&7

b] Type "D

c] Organic Siripping

erhaugl n e = L%
1000 Sta i
»Overhaul on C-3907

Cand gﬁmﬂuml
s hereazed cormp.
CwWatering

- Base Cogroe &
ﬂ&ﬁ:ﬂai&gjmﬁg
:a] Selact granular
: Sub-BHase
S 0 rass TS M
- b} wWell Braded
- Base Courae 400
00E to pass 75 mm
- ] weell Graded
- Base Course AgQ.
DICEE bo s 25 e
- d] Hugh Fines
s oeacing Ago.
s e] Brudge end Til

- Type "D

> Type "AT

CDrought Cr Do
Ot -0t Headweall
cInstall 200 ram Dia
Cper . dirain pipe

(s

DML
Nz

{ 1l

DM

4625 A7 B32
4025 A7 6x2
AR 00 S6et Fidn
SO, GO0 495 7Tl
57,500 HI0a 12
5803 373515
Acidit ion 775
150,000 T2I127 .42
55, 300 7,961
HE, 0035 115,902 04
21 973 255978
4 /827 28,77095
1233 1483

B, 500 57 07EE
1, 7e0 13.66083
Asiedit ion 412 465
Additian 1
Addition P P |

Hoe ¥R
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b o,

Dlescrinting of Work

Tender Quantityy

3

s Ungulate crossing

al 4200 v 2772 mim

-dig SPCSP

- b} Select Gran
» o bedding
;=] Sand .-‘faqq

: E%Lumu;m;qmn
A 2320 1 2650 mim

: oia, *:,.P_L,_.DF_
- b] SE5E for
© bedding
Lulveris
- a] S0 mim C5P
- b] GO0 m C5P
L 0] BOO e CSP
- d] 1400 mm CSP

cLatch Bazms &

hLL.L-_:LcL&

3] Catch basins

: Li] GO rrn TSR
- Lead pipe

] F00 mm £SP
s Lead pipe

s d] B2 edbiows

» Cateh Basin
Jnantnles

s A 34 m hgh
: b} 4.1 m high

s af Class
b} Clazs =20 kg

L En S

S Eaving_

- A Remioval of

- Existing paverment
- B Sawoutting

: ] BERMZC Primer

& Tack Coat

- ] Asphalt Concrete
. Llasg |

e} Asphait Binder
course

o a0l

t 5, o

t &)

3] SH

i 2} 56k

m 0

m e
T 213

m 1065

RA 1

Im pra |

m 20t

ea. 12
deleaterd
rleleated

ma <

m3 =25

m3 1,750

m 30

L df O

t 4,917

11 7,990

6052
72.4

66,5944
7,215 41
13, 71505

Pa e * 17
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Lerri o, Descrintion of wWiorl
o s chouldering Agg,
L& c Belocate concpete
- [_i.-“-l—]'gl-
17 Eetainig vyall
| jFlI L !!-”-GL"I i
K Sy ildlife Fencing
;8] wildlite Fence
- ) e - WWay
- Dear Gales
- ] Bedesrian Gates
D Type AT
14 oun Wide Cattle
Jategs
2 datet tnain
Eelnsation
al 150 mm 3. valves
:b] 25 rwn & Walves
2] 120 mitn Casing
> d] Conn o existing
s rmigation Hain
e} Al Valves
T g Take - Offs
Q) Bleed-of f | Uel. 4 ]
: ] Bleed-oii [Let 5]
1) Bleed-oft [ et ]
- j Len. Thrust Block
21 - Eock boling.
Eart 2 Elecirical
22 : Trenching hcluding
- Backiil
PGS s Dy & nstall

- Bigid PYC Conduit
21— 2 RPVE
221142 " RPYC

Tetder Cuantity Finalized Ouantity
A 345 : 4 055 .44
m S 1,075
LS : i ]

m 65,975 3,940 35
PA, 15 12
2a. z =)

m Additinon L9075

. ea 2z =z
I a5 8327
m Ch Q2
m Faly’ 72
A, Addition >
(=5 Acddition 2
PA. Adcitinn 5
PA. Adfitinm i
ea Sddition ]
ea. Aodition i
ea Addition =

- PS5 {20 E000 132 556 59

M 3.000 65,2003

A i 200 1.9P96a3

R N 2300 5,204.25

Page # 3
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lu:m'lfﬂl:z,_,_lz_
_Mnction Bosxes
5 } TI_":IF' 6
C3E Type 6%
: 2’2 type S

FPedesials

sl - FE writh
C2 T RPYVO

s A2 — for Heavy
Duty Sign Pole

- Post Flazher
_Iu.Laﬂfd.J-_uL

-_SLLIJJU_thBlﬂ;54

J:-clu-lrnm St E‘the

=200 for Bedding
CSupnhy & Flace
Chancrele curb
e uttiers
ST Latch
- Fasin S

=

L‘ngﬁgj.aﬂﬁumjag
_H_L__ELL!JL_E: st Flarn,
3] 244m manbnla
- b] Laim catch basin

Additian
Addition
Addition

Addition

Zddition
Addition

cEeinf._Earith
_F elaining wall

: I'fodl Gt walt
caj Tupe "B”
) Type "e”
¢} Backfiil

Addit ion
Sddition
Sddition

C bt BEocks I"'Ia- 0
cab station H623+S0

Addition
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lL_LLLL«L__DH soriebicn of work.  Tender Quantity  Finalized Quantity

Z6 hstall of S9Q0mm
ML.-I:LMEL@E_.
—concrrate batriere Sme Addition 1,000
_EILEL&JI mr
LR i e Sddition 1299
Ad D oeciusion Bag Bd
Ctreleroass Faving S ¢ Addition 55937
3 CBL Hudro Nalt L oeq. Acddition ]
CBL Tel Maull © PA Seddition 2
s Laaduit LM AOoitinn 275522
 Plazsters ©oea Addition o
0 Cnstall Of olastic
JJQ.J:EJLE_{ S e Addition 1
C oD & jnstal
;ILi'»‘l PN Con C e Addition Falg)
tnstal of Frangible
M A Acdition =]
Curk N Addition 5583
<]2 - Laoubh [F‘g ]:{ﬂ[ }E“}'[}I‘:] 0f
_I_;,!_LI..EL £ M3 Addition 45,385
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Appendix 111
Project May

Page 23 0f 32 TRA-2020-03046



(

(e N0 ]
e e
w00, v O
d¥AW A3
e
-~ FxT? NYIVPNEPNXD *&

(WYIpZ HION3T) G215 Wy 01 pEas wy .
Sl INIWEZS  AMOLNIAND MATWONYY JSEON  AYMHDIH
ONIGOTIINI
TEELS+L6H QL L29°22+46911 TLS (00N}

#1872 TN SNYAN0O 0L avod SNISNOD

~

HOLJINNOZ NUOUNYMO
AVMHDSIH  ¥TTTvHINDCD

SAVMLOIH GNY NOULYLHOdSNYEL 40 ABLSINIA
PISANTCD HSILIEE 40 33MiADEd

9TlE-0 T 103r0ud

Page 24 of 32 TRA-2020-03046



ERECTION OF BINWALL L-50

ERECTION OF RETAINING WALL
L=-70
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CONSTRUCTION L-1100

ERECTION OF NETUPSKY WALL L-20
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ooy
vy

-~

T CONSTRUCTION L-40 LINE

T PRODUCTION OF GRANULAR MATERIALS™
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T OLD HIGHWAY 97 PRIOR TO CONSTR. =

T~ CONSTRUCTION OF INTERCHANGE SYS. =
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TTBINWALL AFTER CONSTRUCTION L-507

T RETAINING WALL L-70 LINE —
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T L-11008 L-40LINES AFTER CONSTR. —

T COMPLETION OF NETUPSKY WALL -
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——COMPLETED INTERCHANGE SYSTEM

—RELOCATED HIGHWAY "97
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