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Vancouver BC V6P 6H9

Attention: Curt Naumann, M.A.Sc., P.Eng.
Project Engineer

Dear Sir:

Review and Professional Certification of Environment Canada’'s Heavy-Duty Cableway
A-Frame Designs.

McElhanney Consulting Services Ltd. is pleased to submit this report for the Review and
Professional Certification of Environment Canada's Heavy-Duty Cableway A-Frame
designs.

This report identifies the heavy-duty cableway design criteria, the structural design
methodology and a summary of the results of the analysis.

The report includes a copy of the structural design calculations and a complete set of
hard copy AutoCAD Drawings Nos. 3136-1 to 3136-10 with Drawing Nos. 3136-1 to
3136-6 inclusive, as well as 3136-9 being professionally certified.

1.0 BACKGROUND

Environment Canada installs water monitoring stations throughout the Pacific and Yukon
Region for the purpose of collecting and storing discharge, water level, and sediment
data. The structures used for collecting the data vary depending on the physiographic
site conditions, and range in complexity from simple in-stream hydraulic structures such
as weirs to more complex structures such as metering bridges and hydrometric
cableways.

Hydrometric cableways are used on rivers where the water is too deep or the flow is too
fast to permit the safe collection of the water data by wading measurements.

Environment Canada, Pacific and Yukon Region, currently uses two different cableway
A-Frame designs. Light-Duty Cableway A-Frame Designs are used for short spans up to
150 metres and A-Frame heights up to 5.0 metres. Heavy-Duty Cableway A-frame
Designs are used for spans between 150 and 300 metres and A-frame heights from 1.0
to 10.0 metres. They are also used on shorter spans where A-Frame heights exceed
5.0 metres. Spans greater than 300 metres are custom designed.
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Environment Canada is currently reviewing the cableway A-Frame designs based on the
revised design criteria and therefore has requested that the Heavy-Duty Cableway
A-Frame Designs be professionally reviewed and certified.

20 SCOPE
The scope of this project involves the following tasks:

1. A review of Environment Canada's Heavy-Duty Cableway A-Frame designs,
{Drawings Nos. 3136-1 to 3136-10 inclusive). Drawings Nos. 3136-7, 3136-8, and
3136-10 pertain to footing details and other various A-frame components that will not
be reviewed at this time.

2. Professional Certification of the existing AutoCAD drawings (Drawing Nos. 3136-1 to
3136-6 inclusive, as well as 3136-9).

3. Submission of a letter report highlighting: the hydrometric cableway design criteria,
the structural design methodology, the structural design calculation notes and a full
set of drawings.

3.0 HYDROMETRIC CABLEWAY DESIGN CRITERIA

3.1 General

Environment Canada’s Hydrometric Cableways are designed based on the maximum
design loads being applied to the main cable and A-frames. These result when the
meter cable catches a debris snag and is pulled downstream. The distance and angle at
which the load is applied is based on the length of meter cable and the type of sounding
reel used. The design philosophy is such that the meter cable will break before the main
cable, towers or anchorages fail.

The snagging of floating debris on the meter cable may cause a substantial downstream
load on the cable, which would be transmitted to the cableway A-frames. This causes a
large downward force on the downstream leg of the A-Frame and may cause a negative
(liting) force on the upstream leg. Calculations used to compute loads on A-Frames and
their footings are based on the following design criteria.

3.2  Heavy Duty Cableway Design Criteria

o Applicable for spans from 150 to 300 metres and A-Frame heights from 1.0 to
10.0 metres. Also used on shorter spans where A-Frame heights exceed 5.0 metres;

» All nuts and bolts shall be ASTM A325, Type 2, Galvanized;

o For use in areas not subject to heavy ice or ground snow loads over 4.5 kN/m?,

continued....
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e Wind Loads up to 0.5 kN/m?;

¢ Marker line consists of 2" diameter wire rope, Weight = 0.44 Ibs/ft, Breaking
Strength = 11.8 tons = 23,600 Ibs;

« The main cable — Environment Canada states in the “Safety Guide-Construction
and Operation of Stream-Gauging Cableways”, Fisheries and Environment Canada,
1977, that a factor of safety of 5 must be used for the design of the main cable. Also
that the thimble and clip connections develop a maximum of 80% of the ultimate
strength of the cable. The USGS, “Streamgauging Cableways”, Open File Report 91-
84, recommends a factor of safety of 5 for the main cable. However, appropriate
design factors for static cable have been suggested as 3 to 4 in “Machinery's
Handbook”, 21% edition, page 84, and 3 to 5 in "Marks, Handbook for Mechanical
Engineering”, 8" edition, pages 10 to 35.

For normal operating loads, i.e., cable car with two men and a sounding reel, we
recommend a safety factor of 5. For the extraordinary loading occasioned by the
breaking of the snagged meter cable, a safety factor of 3 is adequate.

The recommended main cable wire rope used for spans from 150 to 300 metres
consists of 1 diameter, 6 x 19, IWRC, Improved Plow, right regular lay galvanized
wire rope. Weight = 1.76 Ibs./ft, Breaking Strength = 40.8 Tons = 81,600 Ibs.

+ Design loads for the main cable comprise the following:
1. Uniform load based on the mass of main cable, (1.76 lbs/ft)

2. Concentrated load of 2250 Ibs carried by the cable car consists of:

« Breaking Strength of meter cable (snag load) = 1600 Ibs.
For the purpose of estimating the vertical component of the snag load, it was
assumed that the D Reel was used, having a 1/8" diameter cable, cable
length = 175 ft. and acting at 20 ft. above the water surface. The vertical
component of this snag load = 182 ibs.

* Weight of the Heavy duty cable car = 200 Ibs. Height of car = 2.0 metres

* Weight of the sounding reel = 50 Ibs.

* Weight of occupant(s) = 400 lbs.

The total design vertical component when the snag load is considered = 832 Ibs.

¢ The main cable designed such that the unloaded sag is set at 2% of the span.

e The review has been based on the tops of the A-Frames being at the same
elevation,

e The Aircraft Marker Spheres that are used on longer spans (greater than
150 metres) have a diameter of 30 inches and are made of fiberglass. The spheres
weigh approximately 19 Ibs each. The Ministry of Transport requires one sphere
every 45 metres.

continued....
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e The angle of the main cable as it approaches the anchor is assumed to be 30
degrees below horizontal.

4.0 STRUCTURAL DESIGN METHODOLOGY
The following structural design methodology and various loading conditions were used to
review the Heavy Duty Cableway A-Frames.

1. The design load, including the snag load, applied at mid-span acting vertically
downward,;

2. The design load applied at mid-span with the 1600 Ibs breaking strength of the
meter cable (snag load) acting downstream.

3. The design load applied at % of the span acting vertically downward;

4. The design load applied at % of the span with the 1600 |bs breaking strength of
the meter cable (snag load) acting downstream.

5. The design load applied at mid-span without the snag load.
The above loading conditions were analyzed for a 150 metre and a 300 metre span.

5.0 SUMMARY OF RESULTS

The 150 metre span was initially analyzed using a 1" diameter IWRC, IP, wire rope
under the above ioading conditions. The results of the analysis are summarized in
Table 1.

Table 1. Summary of Analysis for 150 m Span, 1" Wire Rope, BS = 81,600 Ibs.

Loading Condition Load H Cable A-Frames
(See Section 4.0) {Ibs) (ibs) S.F. {With Snow)
1. ¥z span, vertically down 2,250 {20,020 | 4.1 O.K.
2. % span with snag load 832 | 20,020 4.1 O.K.
3. ¥ span, vertically down 2250 {18,959 { 4.3 0.K.
4. ¥ span with snag load 832 |18959 | 43 0.K.

The results show that under the design loading conditions, the A-Frames meet the
design criteria with the snow load applied. The main cable has a factor of safety ranging
from 4.1 to 4.3, which is acceptable.

The 300 metre span was then analyzed using the 1" IWRC, IP, wire rope, under the
above loading conditions. The resulis are summarized in Table 2.

continued....
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Table 2. Summary of Analysis for 300 m Span, 1" Wire Rope, BS = 81,600 ibs.

Loading Condition Load H Cable A-Frames
(See Section 4.0) (Ibs) {Ibs) S.F. {With Snow)
1. ¥ span, vertically down 2,250 | 24,317 3.4 O.K.
2. Y2 span with snag load 832 | 24317 | 34 O.K.
3. Y4 span, vertically down 2,250 | 22,608 3.6 0O.K.
4. ¥4 span with snag load 832 | 22,608 3.6 O.K.
5. ¥ span no snag load 650 | 15436 | 5.3 O.K.

The results show that under the design loading conditions, the A-Frames meet the
design criteria with the snow loads applied.

The diameter of the main cable was increased to 1" and the 300 metre span was then
analyzed under the above loading conditions. The results are summarized in Table 3.

Table 3. Summary of Analysis for 300 m Span, 1" Wire Rope, BS = 141,000 Ibs.

Loading Condition Load H Cable A-Frames
{See Section 4) (Ibs) | (Ibs) S.F. {With Snow)

1. %2 span, vertically down | 2,250 | 30,592 | 4.6 | Remove Snow from 10 m
Towers

2. V2 span with snag load 832 |30,592| 4.6 | Remove Snow from 10 m
Towers

3. Ya span, vertically down | 2,250 | 28,803 | 4.9 | Remove Snow from 8 & 10 m
Towers

4. ¥4 span with snag load 832 | 28,803| 4.9 |Remove Snowfrom9 & 10m
Towers

5. ¥ span no snag load 650 - 5+

The results show that under the design loading conditions, the snow load shouid be
removed from the 9.0 and 10.0 m A-Frames prior to use. The main cable has a factor of
safety of 4.6 or greater, which is acceptable.

6.0 SUMMARY AND RECOMMENDATIONS

The existing Heavy-Duty Cableway A-Frame designs meet the revised hydrometric
design criteria for spans between 150 and 300 metres, with the following conditions:

continued....
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1. ltis recommended that the wire rope used on the Heavy Duty Cableways for spans
between 150 metres and 300 metres should be 1 diameter, 6 x 19, IWRC, Improved
Plow, right regular lay, galvanized wire rope.

2. ltis also recommended that if using the 1%4" main cable, the snow be removed from
the platforms on the 9.0 metre and the 10.0 metre A-Frames prior to use, or to
consider redesigning the platforms to allow snow to pass through without
accumulation.

As noted, these designs incorporate certain specific conditions such as the tops of the A-
Frames being at the same elevations, and the main cabie backstays being at 30° to
horizontal. Great accuracies of analysis for actual conditions should not be counted on.

We have enjoyed working with you on this project and we trust this report provides the
information that you require and that it meets the expectations outlined in the project
scope.

Yours very truly,

McELHANNEY CONSULTING LTD.

A &Ll e

A.A. Williams, P.Eng.
Senior Bridge Specialist
Vancouver Region Engineering

e-mail: awiliams@mcelhanney.com
AAW.Ifd
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Table 2. Summary of Analysis for 300 m Span, 1” Wire Rope, BS = 81,600 lbs.

Loading Condition Load H Cabhle A-Frames
(See Section 4.0) (lbs) (Ibs) S.F. (With Snow)
1. 2 span, vertically down 2,250 | 24,317 34 O.K.
2. ¥2 span with snag load 832 | 24,317 3.4 0.K.
3. V4 span, vertically down 2,250 | 22,608 3.6 QO.K.
4. Y. span with snag load 832 | 22,608 3.6 Q.K.
5. ¥2 span no snag load 650 | 15,436 5.3 0.K.

Table 3. Summary of Analysis for 300 m Span, 1" Wire Rope, BS = 141,000 Ibs.

Loading Condition Load H Cable A-Frames
(See Section 4) {Ihs) (Ibs) S.F. (With Snow)
1. ¥2 span, vertically down | 2,250 | 30,592 46 Remove Snow from 10 m
_ Towers

2. %2 span with snag load 832 | 30,592 | 4.6 Remove Snow from 10 m
Towers

3. Ya span, vertically down | 2,250 | 28,803 | 4.9 | Remove Snowfrom9&10m
Towers

4. Y4 span with snag load 832 |28,803| 49 |Remove Snowfrom9&10m
Towers

5. V2 span no snag load 650 - 5+

Table 1. Summary of Analysis for 150 m Span, 1" Wire Rope, BS = 81,600 Ibs.

Loading Condition Load H Cable A-Frames
(See Section 4.0) {lbs) {lbs) S.F. (With Snow)
1. %2 span, vertically down 2,250 | 20,020 4.1 0.K.
2. ¥2 span with snag load 832 | 20,020 4.1 O.K.
3. % span, vertically down 2,250 | 18,959 4.3 O.K.
4. % span with snag load 832 18,959 | 4.3 O.K

,Zy,;;p/,«/é g ot F 2 Y

/&
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| CABLE SHEAVE = 3.332 METRES {(WITHOUT FOOT PIECE}
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4 _METRE A-FRAME SECTION 1 _METRE A-FRAME_

PUCT HEGHT 1O CENTRE DF 259 WIRE ROPE I MAN
CABLE SHEAVE » 1,371 METRES (WITHOUT FDOT PIECE)

'3
&8

TRE OF 256 WIRE ROPE IN MAN
4 METRES {wITHOUT FDOT PIECE)

PLUS SHAG LDAD OF 1/B" WIRE ROPE AT ANY

ANGLE = 1800 tbs. NG STRENGTH.

NOTES:

1. ALL PARTS TO BE HOT-DIPPED GALVANIZED C.SA. G- 184,

2. ALL BOLTS & NUTS TC BE MI6 A325M TYPE 2 GALV\NIZED.

3. ALL STEEL SHALL CONFORM TO CS5.A. GA0.21M GRADI 350W
GALVANIZED.

AlL,_DIMENSION | JETRFS
UNLESS OTHERWISE NOTED

BILLS OF MATERIAL

A COMPLETE 7 METRE A~FRAME ASSEMBLY
CONSISTS OF THE FO!lLOWING:

ary DESCRIPTION DWG No. SUPPLIER
1 | A-FRAME TOP ASSEMBLY 3136-4 CONTRACTOR
1 2 METRE LEG ASSEMBLY 3136-5 CONTRACTOR
1 1.1 METRE HORIZONTAL 3136-6 CONTRACTOR

BRACE ASSEMBLY
1 | CAR HOOK ASSEMBLY LEG 3136-10 | CONTRACTOR
2 LADDER BRACKET ASSEMBLY 336-10 CONTRACTOR
1 | 3m LADDER 3136-10 OTHER
* WSC.
EST. W.T. 217.0 kg
A COMPLETE 3 METRE A—FRAME ASSEMDLY
CONSISTS OF THE FOLLOWING:

Q1Y DESCRIPTION DWG No.| SUPPLER
1 | A~FRAME TOP ASSEMBLY 3136-4 CONTRACTOR
1 3 METRE LEG ASSEMBLY 3136-5 CONTRACTOR
1 | 1.5 METRE HORIZONTAL J136-6 CONTRACTOR

BRACE ASSEMBLY
1 | CAR HOOK ASSEMBLY LEG 3136-10 | CONTRACTOR
2 LADDER BRACKET ASSEMBLY J136-10 CONTRACTOR
1 4m LADIER 3136—10 OTHER
* WS.C,
EST, W.T, 265.3 kg
A COMPLLTE 4 METRE A—FRAME ASSEMBLY
CONSISTS O THE FOLLOWING:

ary DESCRIFTION DWG No.| SUPPLER
1 A=FRAME TOP ASSEMBLY 3136~=4 CONTRACTOR
1 4 METRE LEG ASSEMBLY 3136-5 CONTRACTOR
1 1.9 METRE HORIZONTAL J136-8 CONTRACTOR

BRACE ASSEMBLY
1 | PLATFORM ASSEMBLY 3136-9 CONTRACTOR
1 | CAR HOOK ASSEMBLY LEG 3138=10 | CONTRACTOR
2 | LADDER BRACKET ASSEMBLY 3136-10 | CONTRACTOR
1 2m LADDER 3136=10 OTHER
1 | 3m LADDER * WSC.
EST. W.T. 580.3 kg
A COMPLETE 5 METRE A—FRAME ASSEMBLY
CONSISTS OF THE FOI LOWING:

Qry DESCRIPTION DWG No.| SUPPLIER
1 | A-FRAME TOP ASSEMBLY JIG-4 CONTRACTOR
1 | 4 METRE LEG ASSEMBLY 3136=-5 CONTRACTOR
1 |1 METRE LEG ASSEMBLY 3136-5 CONTRACTOR
1 | 1.9 METRE HORIZONTAL 3136-6 CONTRACTOR

BRACE ASSEMBLY
1 | PLATFORM ASSEMBLY 3136-9 CONTRACTOR
1 { CAR HOOK ASSEMBLY LEG 3136-10 | CONTRACTOR
4 | LADDER HRACKET ASSEMBLY 3136=10 | CONTRACTOR
2 | 3m LADDERS OTHER
* WS.C
EST. W.T. 668.0 kg
¢ WATER SURVEY OF CAnNADA
A COMPLETE 1 METRE A~IRAME ASSEMBIY
CONSISTS OF THE FOI LOWING:

qQry DESCRIPTION DWG No. SUPPLIER
1 | A-FRAME TOP ASSEMBLY 3136—4 CONTRACTLA
1 |1 METRE LEG ASSEMBLY J136-5 CONTRACTOR

EST. W.T. 173.4 kg

DEPT. OF THE ENVIRONMENT Job Mo 2111017451 """ M-
> McElhanney WATER SURVEY OF CANADA, VANCOUVER, B.C. — T 3136—1
. . HEAVY DUTY A-FRAMES
v e APPROVID AND REDRAWN BY GS1 o] o McElhanney Consulting Services Ltd. }, 2,3, 4 & 5 METRE HEIGHTS Dte 2R 202
No.| Dete Revision _o_. th 13160-88 Ave., Surrey, B.C,, Canaoda VIW 3K} Telephone (604)596-0391 VANCDIVER,  BC. Revgon 1 o 10
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Bl TERIA

A COMPLETE 6 METRE A-FRAME ASSEMDBLY
CONSISTS OF THE FOLLOWING:
ory DESCRIPTION DWG No.| SUPPUER
1 | A~FRAME TOP ASSEMBLY 3136-4 | CONTRACTOR
I 1 | 4 METRE LEG ASSEMBLY 3136-5 | CONTRACTOR
1 |2 METRE LEG ASSEMBLY 3136~5 | CONTRACTOR
1 | 1.9 METRE HORIZGNTAL 3136-8 | CONTRACTOR
BRACE ASSEMBLY
h 1 | 2.7 METRE HORIZONTAL 3136-6 | CONTRACTOR
BRACE ASSEMBLY
1 | PLATFORM ASSEMBLY 3136-9 | CONTRAGTOR
1 | CAR HOOK ASSEMBLY LEG 3136-10 | CONTRACTOR
4 | LADDER BRACKET ASSEMBELY 3136-10 | CONTRACTOR
| | 4m LADDER 3136-10 OTHER
1 | 3m LADDER * WsSC.

EST. W.T. 71B.1 kg

A COMPLETC 7 METRE A-FRAME ASSEMBLY
CONSISTS OF THE FOLLOWING:
ary DESCRIPTION DWG No.| SUPPLIER
1 | A=FRAME TOP ASSEMBLY 3136-4 | CONTRACTOR
_ j A 1 | 4 METRE LEG ASSEMBLY 3136-5 | CONTRACTOR
1 3 METRE LEG ASSEMBLY 1 3136-5 CONTRACTOR
i £ 1 [ 1.9 METRE HORIZONTAL 3136-6 | CONTRACTOR
; A BRACE ASSEMBLY
— 1 3.1 METRE HORIZONTAL 3t36-86 CONTRACTOR
1 B BRACE ASSEMBLY
/ P - 1 | PLATFORM ASSEMBLY 3136-9 | CONTRACTOR
. _ el 1 | CAR HOOK ASSEMBLY LEG 3136-10 | CONTRACTOR
(ive,) 4 | LADDER BRACKET ASSEMGLY 3136-10 | CONTRACTOR
® 2 | 4m LADDERS 3136-10 OTHER
,_ — * WSC.

EST. W.T. 763.6 kg

A COMPLETE B8 METRE A-FRAME ASSEMBLY
CONSISTS OF THE FOLLOWING:
Qry DESCRIPTION DWG No. SUPPLIER
2000 1 | A~FRAME TOR ASSEMBLY 3136-4 | CONTRACTOR
2 |4 METRE LEG ASSEMBLY 3136-5 | CONTRACTOR
! {1.9 METRE HORIZONTAL 3136-6 | CONTRACTOR
BRACE ASSEMBLY
1 | 3.5 METRE HORIZONTAL 3136-8 | CONTRACTOR
£} 1 BRACE ASSEMBLY
i 23 X sy e 1 | PLATFORM ASSEMBLY 3136-9 | CONTRACTOR
1 | CAR HOOK ASSEMBLY LEG 3136-10 | CONTRACTOR
5 METRE A—FRAMF_ B_METRE A—FRAME 8 | LADDER BRACKET ASSEMBLY 3136-10 | CONTRACTOR
CABLE SHEAVE = 6374 WETES. OATIGUT FoOT PTes) CARE SHENE o 8335 UIRES. CMEUT oot PTees) 3 | 3m LADDERS si-10 | omER

EST. WT. B11.3 kg
* WATER SURVEY OF CANADA

NOTES:

= & | AR D A i S e T s
. LTS N 1

oF 1 ””-.!_mm AT ANY w ﬁ STEEL. SHALL. CONFORM TO C.SA. G40.1tM CRADE 350w EINEDHHU
1800 (b NG STRENETIL GALVANIZED.
____
DEPT. OF THE ENVIRONMENT o Ho. 2111-01745-1) "™ ™
McElhanney WATER SURVEY OF CANADA, VANCOUVER, B.C. — 3136—2
. . HEAVY DUTY A—FRAMES
T APPROVED AND REDRAWN GY MCSL ou waw McElhanney Consulting Services Ltd. 6, 7, & 8 METRES P ——
Bote Tavision olen H..ﬂm_ulmm Ave., Surrmy, R.C., Conoda VIW u.w qc__wnzo:a {604)596-0391 e TR Fovbion 1 o 10
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I OF MATERIAL

A COMPLETE 9 METRE A-IRAME ASSEMBLY
CONSISTS OF THE FOLLOWING:
QY DESCRIFTION DWG No.| SUPPLIER
1 A-FRAME TOP ASSEMELY 3I6-4 CONTRACTOR
1 4 METRE LEG ASSEMBLY 3136-5 CONTRACTOR
1 2 METRE LEG ASSEMBLY 31368-5 CONTRACTOR
1 3 METRE LEG ASSEMBLY 3136=5 CONTRACTOR
1 1.9 METRE HORIZONTAL 3138-6 CONTRACTOR
BRACE ASSEMBLY

1 2.7 METRE HORIZONTAL 336-6 CONTRACTOR
BRACE ASSEMBLY

1 3.9 METRE HORIZONTAL 3136-6 CONTRACTOR
BRACE ASSEMBLY

1 LATERAL BRACING ASSEMBLY 3136-6 CONTRACTOR
FOR 9 METRE A-FRAME

1 PLATFORM ASSEMBLY 3136-9 CONTRACTOR

1 CAR HOOK ASSEMBLY LEG 3136-10 CONTRACTOR

6 | LADDER BRACKET ASSEMBLY 3136-10 | COMTRACTOR

1 4m LADDER 3I6=-10 OTHER

2 | 3m LADDERS °* W.S.C.

EST, W.T. 980.7 kg
* WATER SURVEY OF CANADA

A COMPLETE 10 METRE A-FRAME ASSEMBLY
CONSISTS OF THE FO!LI OWING:

Qry DESCRIPTION DWG No.| SUPPLIER
1 | A-FRAME TOP ASSEMBLY 3136-4 | CONTRACTOR
1 |4 METRE LEG ASSEMBLY 3136-5 | CONTRACTOR
2 |3 METRE LEG ASSEMBLY 3136-5 | CONTRACTOR
1 [ 1.9 METRE HORIZONTAL 3136-6 | CONTRACTOR
BRACE ASSEMBLY

1 | 3.1 METRE HORIZONTAL 3136-6 | CONTRACTOR
BRACE ASSEMBLY

1 | 4.2 METRE HORIZONTAL 3136-6 | CONTRACTOR
BRACE, ASSEMBLY

1 | LATERAL BRACING ASSEMHLY 31366 | CONTRACTOR
FOR 10 METRE A-FRAME

1 [ PLATFORM ASSEMBLY 3136-9 | CONTRACTOR

1 | CAR HOOK ASSEMBLY LEG 3136—-10 | CONTRACTOR

6 | LADDER BRACKET ASSEMBLY 3136-10 | CONTRACTOR

1 | 3m LADDER 3136-10 OTHER

2 | 4m LADDERS * WSC.

£ST. W.T. 1056.9 kg

1. ALL PARTS TO BE HOT-DIPPED GALVANIZED C.S.A. G—1B4.

2. ALL BOLTS & NUTS TO BE M6 A325M TYPE 2 GALVANIZED.

3. ALL SIEEL SHALL CONFORM TO C.S.A. G40.21M GRADE 350W
GALVANIZED.

J0 METRE A-—FRAME

2_METRE A-FRAME - CABLE SHENE, < 16,187 METRES (WIKGUT ooy MECE)
S S = 42 i et ot L L= A= 3603 . G SRR ALL DIMENSIONS |N_MILLIM
_ et ! ONLESS _OTHERWISE NOTCD
DEPT. OF THE ENVIRONMENT Job Mo 111-0745-1 | Fo9
> —som——am::m< WATER SURVEY OF CANADA, VANCOUVER, B.C. B 3136-3
|are /22 APPROVED AND REDRAWM BY MCSL o] e KON_IDDDQV\ OO_JmC_._“m_.._@ Services Ltd. _._m&«_ro_ﬁ%z.mmm.m_mimm Dl APRL 2007
! Dote _ Ravision ?_n: _h_mc“mm Ave., Surroy, m.n.. Canada VIW 3K3 Telephone (604)596-039% VAMCOWVER': BiC: Revitn 1 ] o :u_ ,
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|_ _..I* . _l “ .._ 126 HOLE FOR 109

u u s 75 BOLY
136 BOLT GALV. C/W
1 -N\ J-WASHER & LOCKNUT
ﬁ 5

s ©

|
AIRCRAFT_MARKER CABLE
/" i s N 'SHEAVE BRACKET
a BILL OF MATERIAL
A COMPLETE A-FRAML TOP ASSEMBLY ——
H H | —te CONSISTS OF THE FOLLOWING. MOIES:
H __ﬂ u e ary DESCRIPTION WG Ho.| SUPPLIER 1} ALL PARTS 7O BE HOT OPPED CALVAMIZED.
= oy 1| A-FRAME T0P (2-pec) 3138-4 | FABRICATOR e e L A C S LIS 22
Ed i i 16 | AJ25M TYPE 2 GALY, M1BX80 FABRICATOR 3) ALL STEEL SHALL CONFORM 10 CSA G.40.21M
el ;ugkﬂgnbgmgm
s B | M12x1.78238 (AS ABOVE) FABRICATOR ATTACHED IN THE FIOLD BUT SHOULD BE
STRUCTURAL BOLT HBRACED WITH WODD DURING SHIPPING 1O
i L] I— PREVENT DAMAGE.
N R e e ————
sl

TOP SHEAVE MUST Ee
\Ig FREE _

= 10 GAUGE HOOD ——n
”._._\/ l/ .

398 1547 BOLT GALV. _1 _I
C/W 4 WASHERS & 1 H
LOCKNUT
FLAT WASHERS)
14,4 mm
16 _TYe.

L] 120

of VA | H

EDGES OF

HSS 127x127n4.78
TOWARDS
ANCHORS ———e=

(A e m ER O [

— Sy o “ = o] wvlm\ ,\;ﬂﬂl& ﬂ/ < = .\

R 276127x4.78
=123 | 20 # (3/4") CROS \._
EYEBOLTS 293 Reg. x 115 Ly,

SPLICE PLATE ~= FRONT L=
BACK STAY EVEDOLT

%ﬁ
o

i

O
4

D

256 WRE ROPE — Hss ,B.u._____hi,qnl/
BOLT 148 10 I 32x100 iy, PN
BOTH SIES OUTER SUPPORT
PLATE
124 A325M BOLTS DRY
148 HOLE AT &

i

10 B 1402230 K.
SRoRT FUME t

T

D

APROLAT? | -0 A3 NOrpemgedr F45-4 oug, 174004 BZ1LAT OB Y398 AN
e (R AY Durecagal 1.1

SIDE_VIEW FRONT SIDE
A=FRANF TOP
BSOS . DEPT. OF THE ENVIRONMENT e Desgred DO.E st o, 2111-01745-1 "™ ™
> McElhanney WATER SURVEY OF CANADA, VANCOUVER, B.C. m — | 31364

: . HEAVY DUTY A—FRAMES 2 LY -

oz APPROVED. AND. RFDRAYN Y WS e McElhanney Consulting Services Ltd. VARIOUS DETALS, TOP ASSEMBLY &\ Chred AAW. e .02
Y P T e orlom 13160-88 Ave, Surrey, BC,, Conado V3W 3K3 Telephone (604)596-0391 v ae ? e MF..%.!I TR 4 10
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S‘
vy || 2000 (2 MEIRL LEG)

_ OR
! 3000 (3 METRE LEG)

_ 1. ALL PARTS TO BE HOT=DIPPED CALVANIZED

; 2. ALL BOLTS & NUTS TO BE A325M TYPE 2 GAVANIZED, UNLESS
H : N

/ 55 127x127x478 3. ML STEEL SHALL CONFORM TO C.SA G.40.21M GRADE 350W.

i i - wk ~_l; OF TERI
— j
} _ A COMPLETE 4 METRE LEG ASSEMBLY A COMPLETE 2 METRE LEG ASSEMBLY
_ . CONSISTS OF THE FOLLOWING: CONSISTS OF THE FOLLOWING:
: _ ary DESCRIPTION DWG No.| SUPPLIER Qry DESCRIPTION DWG No.| SUPPLIER
L. ! y 4 2 | 4 METRE LEG 3136-5 | FABRICATOR 2 | 2 METRE LEG 3136-5 | FABRICATOR
__ o | 16 Woﬂﬂkmﬁ.ma A325 c/w NUT FAGRICATOR 16 woﬂmm .._z_..._.%.mo A325 cfw NUT FABRICATOR
| = _ W.T. 100x15.5
' CUT FLANGE TO Surt
“ | m_szM_ozm wzwswv EST. W.T. 187.4 KG EST. W.T. 101.5 KG
: {
| il/z
| f Pl E g m
| _l o | m — n_r.nu_ﬂu.u _ A A COMPLETE 3 METRE LEG ASSEMBLY A COMPLETE 1 METRE LEG ASSEMBLY
| 57/ \ B [ _ CONSISTS OF THE FOLLOWING: CONSISTS OF THE FOLLOWING:
o .a|_|.l n ok |H_| t 5 _ _ ary DESCRIPTION DWG No.| SUPPLIER ary DESCRIPTION DWC No.| SUPPLIER
—— ey || _ : i 2 | 3 METRE LEG 3138-5 | FABRICATOR 2 | 1 METRE LEG 3136-5 | FABRICATOR
I __ __ 16 MoﬂMm _...._n_%.ac A325 c/w NUT FABRICATOR 18 w.oﬂ.mm hm_%.ma A325 c/w NUT FABRICATOR
“ _ _ EST. W1, 144.7 KG EST. W.T. 70.5 KG
! _ I
_ z _ ]
i |
g i | |
! ! |
_ s—_| | L85x50x8 (TYP.) _
¥ _ (e | Y _
_
|

[/~ HSS 127x127x4.78

% ALL LEG ASSEMBLUES ARE TO BE MADE
UP OF A SINGLE PIECE OF WSS
1273127x4.78, NO WELDED JOINT.

1235
AN

S T |
s I
s |
I
!
|
I
!
N ol
-

N h :Mﬂ.mﬂ \| LESH50x8 (TYP.}

m
_
_
R i “ DRILL 18 ¢
_
!
_

.\II HS5 127x127x4.78

i
i

- :

:
ls

— — — 1. 2 2 i e e e

|
188 i 8 _ WT. 100x35.5 (CUT FLANGE TO W1 100x155 {cut
{TrP.) “I BS + 51/ E/W.W ./ " SUIT DIMENSIONS SHOWN) -1 = (| uﬂumm.%%mm%:ﬁszu
P N - e & I
[ SEE SPLICE R
0 i ! T 517 ﬂ DETAIL ,
% aluTrI % uwhwu.&u. 100 . M Lioo A &ﬂﬂ.ﬁ\loﬁ o 31364
/rm% mncnm%v Uﬂﬁ SEE SPLICE B
DETAIL 1 , :
ERONT_VIEW SIDE_VIEW DWG No. 3136-4 ERONT_VIEW SIDE_VIEW Wﬂqnb__ra‘. .m.ﬂ_m_umr
4 METRE LEG ASSEMBLY {2 (EGS TD AN ASSEMBLY) S AND 2 METRE LEG ASSFMBLY (2 LEGS TO AN ASSEMBIY) 1 METRE LEG ASSFMBLY (2 LEGS TO AN _ASSEMBLY)
SCALE 1:10 SCALE 1:10 SCALE 1:10
ALL DIMENSIONS IN MILLIMETRES
UNLESS OTHERWISE NOTED
Elh DEPT. OF THE ENVIRONMENT iy, g [omwes noc dob Mo, 7111~ 7451 [ 773 B
> Mc anney WATER SURVEY OF CANADA, VANCOUWVER. B.C. |70 By [—— — 31365
5 N HEAVY DUTY A—FRAMES AU \\
W APPROVED AND HFDRAWN BY MCSL o] axw] ZON_IQDDQVs OODWC_._"__J@ Services Ltd. VARIOUS DETAILS, LEG ASSEMBLY a.\.. THES Chcked AAW. Mels  APRL 2002
e - wlen 13160-88 Ave., Surrey, B.C., nmznan VIW 3K3 Telephone (B04)596-0391 ercovee e ? ..E..‘.p.a o Reveon 1 o 10

ARROLIIN 87105 Trmwinget1 743-3. ugy, 1 T43-00, DIVTHETE 90 3004 AM,
vascs: 130 A! (aroscape), 1
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2 17800

Pl 190 AT Jerstape, V1

OUTSIDL LENGTH (SEE 1ARLE A)

|— DRILL
LLLA

P

/

188

Bl OF MATERIAL

A COMPLETE HORIZONTAL BRACE ASSEMBLY CONSISTS OF THE

WASHER

FOLLOWING:
Q1Y DESCRIPTION DWG No, SUPPUER
1 | HORIZONTAL BRACE OF VARIOUS | 31366 FABRICATOR
NOMINAL LENGTHS (SEE TASLE A)
2 | BOLT M16x45, C/W NUT & FABRICATOR

A COMPLETE LATERAL BRACING ASSEMBLY FOR A 9 METRE

A=FRAME CONSISTS OF:

WASHER

ary DESCRIPTION DWG No. SUPPLIER

2 | 3 METRE LATERAL BRACE 3136=-6 FABRICATOR
(SEE TABLE B)

2 | 4.4 METRE LATERAL BRACE 3136-6 FABRICATOR
(SEE TABLE B)

2 | BOLTS Mi1Bx50, C/W NUT & FADRICATOR

EST. W.T. 869 kg

A COMPLETE LATERAL BRACING ASSEMBLY FOR A 10 METRE

A-FRAME CONSISTS OF:

ary DESCRIPTION DWG No, SUPPLIER

2 | 39 METRE LATERAL BRACE 3136-6 | FABRICATOR
(SEE TABLE B)

2 | 47 METRE LATERAL BRACE 3136-6 | FABRICATOR
(SEE TABLE B}

2 BOLTS M16x50, C/W NUT & FABRICATOR
WASHER

JABLE A EST. W.T. 100.5 kg
NOMINAL LENGTH OF [OQUTSIBE LENGTH IN| EST. WT. &
1w 35 HORIZONTAL BRACE MILLIMETRES BOLTS
E— DRLL 180 _n 1.1 METRE 1104 7.3 kg
_ { | 1.5 METRE 1496 96 kg
b \ \ \.lsu.u..:_. \w/ / 1.9 METRE 1888 11.9 kg
N S i ) 2.7 WETRE 2673 6.5 k
g —(+ T ; H ;
N VAR 4 b M'a_ 3.1 METRE 3065 18.7 ky
X { | 7| & ™ 3.5 METRE 3457 710 kg
MID BRACE LFNGTH (SEC TABLE B) I BE: ! 3.9 METRE 3649 3.3 kg
OUISIDE LENGTM (SEE TABLE B) P, 4.2 METRE 4241 25.6 kg
LATERAL BRACE
n29 NOMINAL LENGTH OF | MID-BRACE LENGTH [OUTSIDE LENGTH| EST. Wr. )
r 1 LATERAL BRACE IN MILLIMETRES | IN MILLIMETRES |  (kg) NOTES:
- [ 3.0 METRE 1740 3025 7.5 1. ALL PARTS TO BE HOT-DIPPED GALVANIZED C.S.A. G—164
2 r = — i L 2. AL BOLTS & NUTS 10 BE A325M TYPEZ GALVANIZED,
..._r . o L3%k35a8 - A 4.4 METRE 2570 4410 25.7 UNLESS NOTED OTHERWISE
30 WETRE 5355 71 228 3. ALL STEEL SHALL CONFORM TO C.SA. G. 40.21M GRABE 350W.
_ 8|_ /5_... - I _. o 4.7 METRE 2699 4708 275
P,
SAFETY RAIL (SFE_ALSO DWG 3136-5)
EST. WI. 4.0 kg AL _DIMENSIONS N MILLIMETRES
UNLESS OTHERWISE NOTFD
|| DEFT. OF THE ENVIRONMENT I sob . 2111-01745-1 | T e
B McEIhanney WATER SURVEY OF CANADA, VANCOUVER, B.C. G| P\ P p— 3136—6
; - HEAVY DUTY A—FRAMES PN L
1 |z APPROVFD AND REDRAWN BY MCSL e McElhanney Consulting Services Ltd. VARIOUS DETALS, HORZONTAL BRACE ASSEMBLY LATERAL BRACING ASSEMBLY {\\ ——— bote s 07
o, ?_._ T ol o _.:mon.mm w,a.. Surrey, m.n........unznno Vaw 3K3 ?_Mu_a:u (604)596-0391 VAMCOWVER, | BLC. ? 0K 2 0 s emroed tmcon 1 10

vy ot grete bamvy prevma mede—
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