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District of Surrey

Operation and Maintenance Instructions

THE MANUAL

Flood Control Works

The operation and maintenance instructions for the flood control works for the
District of Surrey are provided in three volumes:

VOLUME |

*VOLUME 2

VOLUME 3

VOLUME 4

*Note

GENERAL INSTRUCTIONS

NOT APPLICABLE

DESCRIPTION OF WORKS AND LIST OF DRAWINGS
FOR CONTRACT NO. |

DESCRIPTION OF WORKS AND LIST OF DRAWINGS
FOR CONTRACT NO. 2

The internal drainage component was removed from the Fraser River
Flood Control Program subsequent to [976; therefore Volume 2 is now
no longer applicable.
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No. 2
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DESCRIPTION OF CONSTRUCTED WORKS
Dyke

General

Because of the types of sub-surface soil, comprising peat, silt and silty
clay, varying amounts of settlements were anticipated along some
sections of the dyke. In order to monitor the settlement and detect
lateral movements during construction, settlement plates, piezometers
and lateral displacement gauges were installed prior to commencing
dyke construction.

Settlement plates and piezometers were also installed to monitor the
seftlement and the piezometric pore pressures during the placing and
removal of preload for the Manson Floodbox and the CNR Railway ditch
crossing at Sta 23+15.

Lateral movement gauges were installed at the 124th Street and

Pattullo Floodbox sites to monitor any effects of construction on the
CNR line.

Approximately 30 settlement points were established on pile bents of
the Public Works Railway Trestle adjacent to Pattullo Floodbox, in
order to monitor any settlement of the piles during the construction of
the Floodbox. The results of the readings recorded are shown in
Appendix 3 - Instrumentation.

Embankment

a. Dyke Embankment

The dyke embankment was constructed from dredged Fraser River
sand stockpiled at Mainland Sand and Gravels Site in South
Westminster, Surrey, B.C.

Typical gradation curves and maximum dry (Proctor) density
analyses are shown in Appendix 2 - Dyke Materials.

Filter gravel placed on filter cloth on the landside slopes con-
sisted of a 3" minus, naturally rounded material.

Filter cloth -Typar 340! was used under the filter gravel to
prevent loss of dyke material by piping through the dyke fill.

The dyke crest was topped with a " thick layer of |" minus dyke
surfacing material consisting of a crushed or naturally occurring
gravel-sand mixture.

b. Station -1+05 to -0+15 (Public Works Trestle)

The dyke in this area was built with typical dyke fill material and
topped with 6" of dyke surfacing. The dyke was tied into the

P-



existing concrete dyke wall east of the trestle and the new dyke
wall east of Pattullo Floodbox. Both the riverside and the
landside slopes were covered with 3" topsoil to be seeded later by
the District.

Station -0+20 to 0+80 (Pattullo Floodbox)

The dyke consists of a low embankment built with typical dyke fill
to the same elevation as the base of rail on the CNR line. The
landside slope was covered with filter cloth and filter gravel.

Station 0+80 to 12+18

The dyke in this area was built with typical dyke fill topped with
6" of dyke surfacing to 6" below the level of the top of the
concrete dyke wall to provide a 12' wide access road on the
landside of the concrete dyke wall. The ditch between Old Yale
Road crossing and Capilano Timber crossing was built up with
typical dyke fill and covered with filter cloth and filter gravel.
An existing wood stave culvert under Capilano Timber crossing
was plugged and a new [8" diameter corrugated steel pipe (CSP)
culvert was installed.

Station 12+18 to 19+72

The existing ditch in this area was backfilled with dyke fill after
the ditch bottom had been stripped of all soft unsuitable material.
The dyke embankment was constructed with typical dyke fill to a
full crest width of 12'. The new ditch invert and slopes were
covered with filter cloth and filter gravel. The dyke riverside
slope was covered with topsoil. All slopes were seeded.

Station 15+24 to 16+47

The low dyke embankment in this area was constructed of typical
dyke fill to the same elevation as base of rail. Ditch invert and
slopes were covered with filter cloth and filter gravel. A
concrete retaining wall, with an opening for a future spurline, was
constructed on the embankment.

Station 19+72 1o 30+72

The dyke was constructed with typical dyke fill after the ditch
had been stripped of all soft, unsuitable material and backfilled
with dyke fill. The open ditch was replaced with an 18" diameter
CSP culvert to Sta 23+11 and by a 30" diameter CSP culvert with
manholes to Sta 30+27. Concrete bag headwalls were constructed
at each end of each culvert. The landside slope was covered with
filter cloth and filter gravel. The riverside slope was covered
with topsoil to be seeded later by the District.



Station 22+29 to 23479

This section of the dyke crossed an existing CNR spurline on a
wooden trestle across the ditch. The ftrestle was removed
including the tracks, the area was preloaded and the tracks were
replaced. The fracks and preload were removed after 3 months, a
new 30" diameter CSP culvert was installed and dyke fill placed.
The CNR spurline tracks were replaced and a concrete retaining
wall built on the embankment with an opening for the tracks.

Station 30+27 to 30+72

A ramp was built of typical dyke fill as an access to Lindal Cedar
Homes yard to freeboard elevation and topped with asphalt
pavement.

Station 30+72 to 35+15

The ditch invert in this area was below the design invert and did
not require any work. The high ground inside Imperial Lumber
yard was as high as the dyke crest elevation and also did not
require any work.

A new 30" diameter CSP culvert was installed across Tannery
Road and bagged concrete head walls were built at both ends.

Station 35+15 to 39+25

A berm was excavated on the side of the existing ditch to tie in
with the new berm towards Manson Floodbox and the ditch was
trimmed to the required invert. The proposed dyke was deleted as
the existing Imperial Lumber yard was already at flood protection
level.

Station 39+25 to 43+97

A new ditch was excavated as a continuation of the existing ditch
to Manson Floodbox. The dyke was built with typical dyke fill and
filter cloth covered with filter gravel was placed on the landside.
A considerable amount of hog fuel was removed during the
excavation for the dyke. The riverside slopes were covered with
topsoil for future seeding.

The existing drainage ditch from the old floodbox was filled in to
the tops of the banks and the dyke alignment was turned perpend-
icular to the new dyke to tie into the high ground at the west end
of Imperial Lumber yard. The dyke slopes were covered with
topsoil for future seeding.

A 42" diameter CSP culvert was installed across the access ramp
to the new floodbox from the new ditch to Manson Canal.



1.3

Station (43+97) 0+00 to 7+89

The dyke was constructed with typical dyke fill with both landside

and riverside slopes covered with topsoil for future seeding,
except between Sta 4+10 - 5+70 where a low embankment was
built for a concrete dyke wall. This construction allowed the
riverside toe of the dyke to be moved inland away from the
riverbank and avoided destruction of fish feeding areas.

Concrete Wall

a.

Foundations

Stripping and structural excavation for the concrete wall found-

ations revealed generally good conditions. The concrete wall is
generally founded on compacted dyke fill material.

Concrete

The Contract called for a Class i, 21 MPa concrete for all dyke
walls.  The design requirements and concrete mix designs are
shown in Table |, Section 1.2.2 - Concrete.

Joints

The expansion joints in the concrete dyke wall were constructed
using water stops, joint primer, joint filler, bond breaker and joint
sealant. Movement at wall footing joints was controlled by using
32 mm diameter plain steel dowels with one end encased in [-1/4"
diameter standard Polyethylene pipe, Pacific Plastic Type 325,
with a styrofoam plug.

Water stop material was PVC Durajoint Type 7C. The joint filler
was Rodofoam GR grade, while the joint sealant was Duoflex non-
sag polysulphide. The bond breaker between the joint filler and
joint sealant was ordinary polyethylene tape. The joint primer
used was Polyprimer 2.

Station -0+20 to 0+80

The concrete dyke wall consists of 2 sections of 4'-6" high
concrete wall each 50' long inside a low dyke fill embankment.

Station 0+80 to 10+32

The concrete dyke wall in this area consists of a 5'-0" high
concrete wall made up of 16 - 50' sections, 3 - 40' sections and
one 32.20" section.

Station 10+32 to 12+23

The 4'-6" high concrete wall in this area has two stoplog openings
for Old Yale Road and Capilano Timber crossings.
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g. Station 15+19 to 16+52

This section consists of 4 sections of 5'-9" high concrete retaining

wall with one 16' wide s’rorl%; opening for a future railway
spurline to Fraser River Metals Depot.

h. Station 22+24 to 23+84

The concrete retaining wall in this area has 4 sections of 5'-9"
high wall of various lengths and one 16' wide stoplog opening for
the existing CNR-Brownsville track.

The crossings at Fraser River Metals and Brownsville are sealed
off with cut-off zones consisting of a mixture of river sand and
5% Bentonite by weight.

i Station 4+10 to 5+70

A 5'-8" high concrete dyke wall was built in this area in five
sections of various lengths and with a &' wide stoplog opening for
access to the river,

Je Dyke Wall West of Weldwood Mill

A 5'-2" high concrete wall was built on a low dyke embankment of
typical dyke fill from the west side of the Weldwood Mill to high
ground with two 16' wide stoplog openings for access ramps to the
river.

The riverside slope of the dyke was protected with a 12" thick
layer of six inches minus rock material. The landside of the dyke
was constructed with a filter cloth and filter gravel zone. The
riverside of the two stoplog openings was made impervious with a
cut-off zone consisting of a mixture of dyke fill river sand and 5%
Bentonite by weight.

Sheetpile Wall (Weldwood Mill Area)

A steel sheetpile wall to a maximum depth of EI -26.0" and topped with
a concrete cap at El +14.0' was built from the end of the embankment
dyke at Sta 7+89 and tied to the Weldwood Mill retaining wall 208.5'
further west.

Weldwood Concrete Wall

A 12" thick concrete retaining wall with an 8'-6" wide spread-footing
was built under the Weldwood Mill floor between two rows of existing
pile caps.

The wall was built independent from the pile caps on fine silty clay
foundation at EIl -2.00". A 6" diameter perforated CSP culvert was
installed on the landside in the dyke fill which was brought up to
El1+7.00". The 6" perforated drain was connected to a 24" diameter



1.2
[.2.1

1.2.2

discharge pipe through the concrete wall. The 24" dia pipe was fitted
with a 24" dia Armco medium duty flapgate.

Floodbox Works

General

Dewatering for the floodbox structures at 124th Street, Pattullo and
Manson Road was done by means of wellpoint systems. Piezometers
were installed inside the cofferdams to monitor the piezometric pore
pressures during the excavation and the backfill operations.

The foundation for all three floodboxes consisted of very fine silty sand
which was covered with a 3" thick layer of blinding concrete under the
outlet concrete structures at [24th Street and Pattullo and over the
whole floodbox foundation at Manson Road.

Lateral displacement gauges were installed at 124th Street and Pattullo
floodboxes to monitor any movement during the jacking of the concrete
pipes through the CNR railway embankment.

The channel slopes at the outlets were protected with a 12" thick layer
of 6" minus rock to prevent washouts.

Concrete

The contract called for three different classes of concrete based on
strength. A tabulation of the concrete design requirements and
concrete mix designs are shown in Table |. The Class | concrete was
used for the floodbox structures and the Class Il concrete for the
concrete dyke walls. The Class Il concrete was used for the blinding
concrete under the floodboxes.

Table | - Concrete Mix - Requirements and Design

Specifications Class | Class I Class Il
Strength 28 MPa 21 MPa 4 MPa
Cement (kg/m?3) 310 270 210
Concrete Sand (kg/m3) 840 870 925
Coarse Aggregate

19 mm (kg/m?) 650 650 640

10 mm (kg/m?3) 420 430 440
Slump 100mm<20 75mm*10 100 mm t 20
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[.2.4

Admixture Pozzolith Pozzolith Pozzolith

Air Content (%) 4 -6 4 -6 4 -6
Maximum Water

Cement Ratio 0.45 0.50 0.60

The concrete test cylinder results tabulated in Appendix | - Concrete

Test Results, showed that the concrete had adequate strength.

[26A Street Pump Station

The existing wooden floodbox was filled with Class Il concrete for a
distance of 4.5 m at the landside end.

A steel sheetpile wall was built between the pumphouse and the
floodbox to support the backfill under a 4'-6" high concrete dyke wall
built on dyke fill embankment.

The landside slope was protected by a concrete bag wall above the
sheetpile wall.

Two 35" long sections of a 4'-6" high dyke wall were connected with the
existing concrete dyke wall and one 50' long dyke wall section, with a
32" wide stoplog opening, was built across 126A Street.

The existing 24" diameter and 18" diameter forcemains from the pump
station were extended at the outlet and backfilled to EIl +12.00. The
existing flapgates were relocated to ends of the extended pipes. The
existing wooden bridge was removed.

124 Street Floodbox

d. Structure

This floodbox consists of Inlet and Outlet Concrete Structures
connected by a single 72" diameter reinforced concrete pipe
culvert.

b. Pipe Culvert

The total length of the pipe culvert is 169'-4" of which 90' was
jacked under the CNR railroad embankment in dense sandy silt.
Some settlement occurred during the jacking operation which was
carried out from the outlet end. The reinforced Class V pipe was
required within the CNR right-of-way. Outside the CNR right-of-
way at both the Outlet and the Inlet end reinforced Class Il pipe
was used and was french installed. Both pipes had tongue and
groove type joints which were made waterproof by rubber gaskets.



c. Seepage Collars
Two seepage collars were built around the trench-installed pipes
at the Inlet to increase the seepage distance.

d. Dyke Wall
A 3'-6" high concrete dyke wall was constructed on a low dyke fill
embankment at the Inlet end and tied into the existing concrete
dyke wall on both sides of the floodbox.
Filter cloth and filter gravel were placed around the Inlet
structure and on the dyke slopes up to the concrete dyke wall.

e. Channels
The Inlet channel was constructed to connect with the existing
[24th Street ditches. The Outlet channel was excavated with a
base width of 20 ft for 340" until it met the river.
A security chain link fence, 6'-6" high, was erected around the
Outlet structure from the Domtar fence and along the west side
of the Outlet Channel for about 340" to the river edge.

[.2.5 Pattullo Floodbox

a. Structure
The floodbox consists of Inlet and Outlet concrete structures
connected with twin 72" diameter reinforced concrete pipe cul-
verts.

b. Pipe Culverts
The total length of each pipe culvert is 96'-10" of which 49' was
jacked under the CNR railroad embankment for the culvert on the
east side. Due to problems caused by unforeseen obstacles such
as old piles and a wooden floodbox which prevented the pipes from
being jacked, an open cut was made and the west side pipe
culverts placed in the trench. Some settlement occurred during
the jacking operation which was carried out from the outlet end.
The pipe culverts outside the embankment were trench installed
on a bedding of 12" thick dyke fill while the pipe culverts inside
the embankment rested on dense, sandy silt. All pipe culverts
were Class V precast concrete pipes with tongue and groove type
joints,

c. Seepage Collars

Two seepage collars were built around the trench-installed pipes
at the Inlet.



Discharge Pipes

The existing 24" diameter forcemain and the two existing 18"
diameter forcemains from the pump station were extended
through the embankment to the new Outlet structure.

e. Old Floodbox
The existing wooden floodbox was filled with compacted dyke fill
material.

f. Channels
The outlet and the inlet channels were improved to suit the new
structures,

1.2.6 Manson Floodbox

a. Foundation
The site was preloaded for 6 months in order to consolidate the
foundation. Dyke fill material was used as preload fill. Three
sets of settlement plates and piezometers were installed to
control the piezometric pore pressure during the placing and
removal of the preload and to record the settlement of the silty
foundation. An average total settlement of 5' was recorded after
a rebound of 0.5' was taken into account. The foundation was
covered with a 3" layer of blinding concrete.

b. Structure
The floodbox consists of Outlet and Inlet structures connected
with twin 7' x 7' reinforced concrete conduits, each one made up
of 4 sections. Five seepage collars were built around the conduits
at the expansion joints.

c. Dyke Embankment
The dyke embankment was constructed with typical dyke fill
material with a 32' wide crest above the floodbox. The slopes
above the floodbox were covered with 3" of topsoil.

d. Channels

The Inlet channel was excavated to tie in with the existing
Manson canal and filter cloth and filter gravel were placed on the
bottom and on the slopes.

The Outlet channel was excavated with a base width of 20' and
tied in to the existing outlet channel after the old floodbox had
been removed. The silty slopes were covered with filter cloth and
a 12" thick layer of 6" minus rock material from the bottom up to
El+10.00' between the new dyke and the old dyke.
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backFilled vnder Dyke fil L .
Comtract No.i material ECN. main line Spurline
5/0/09 7o be seeded Dyke wall
) Fifter gravel # £
Handror/ 1.0 min. ( Dyke £112.65 . Localion o ;
o brack s surfhc‘/ﬂy /End of tie y/ Jacking buikhead Steel ladder Handrail
Stoplog slot ==t g ' Duke £l materiol El. 9.5 EL10.0
F//fer- cloth £L8.0 . \C End of fje | 4 Stoplog slot
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Slope down.O0F 7,

il e
v SRS
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[ ys dyke o marerial, typ
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Filter gravel

Filter cloff

26.0" fo € of CNR Soulhr track
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/neticoted, fop £/ to
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/2.0
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-

S

AN
ey

6 "dyke surfnciig

Dyke Filf, tyo
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g

El-345 \3"

bimding layer for
outlet Srructure only

22 Class X /7 franch /nsia//ed ) k 1-1°6"Class I pipe
SECTION 1 /~340"Class I pipe
Scale A NOTES:
340.0' , /. Elevations are to Geodetic Datum in feel.
- - 2. Exact length of jacked pipe designated
in the field by the Engineer
Iy 7 T T TT T T 3. Waterstop protection removed and dowels inserfed into
\ \YW\ existing wall prior to new dyxe wall construction.
, Slope d .05% . _ _ | -
-:&Irmo J Slope o .05 % ] 4. Cutlet channel extended af slope shown to
L meet FraserRiver, approx. 340 Ft.
NV ‘ o
5. Frost Steel £ Wire Co. ltd. stondard chain link security fence,

Domtars fence
Outlet Channel slepes
profected with & minus
material where sand
exposed only
PLAN
( Continuation)
Scale B

height 6-6"(20m) topped with three strands of barbed wire,
with gate.
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NORTH VANCOUVER, B.C.
PROJECT NO. 10405

DEPARTMENT HEAD

CeRLA
PROJECT ENGINEEWW A

CHIEF ENGINEER %ﬂm £ Al - o

M=

/< See Note

Z RR. TR.R.

Top of blindig layer wunder
outlet strueture Oﬂ/y\

Cofferdom

10.0

CoFfferdam

I £l- 2.88 & —5./2) £l -5.45 £/ -5.20
”See note ¢ / ,) (
il =
|I‘.»__-Lafera/ aisplacement gauge [l / L/\ 4 /
1l
[ ayment lne for excavarior
SECT/ION / “ E/-20.0 / ol be fop of blimding layer
u _L
NOTE
o For location of drain diversion and coffercams
see Dwg 4884 -3-D/8.
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o =
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Cofferdam removed affer
construction of Floodbox

Bock¥ill to

£/ 8.0
_1

& Floodbox
culvert

Intfake structure
Vs

/nv £/ 0.5

Filter c/oth
Filter grove/

£1 80" Filter c/oth
15 /0
/] A

Corfrferdom
removed offer
construction of Floodbox

Dytke #1lf, 1yp

2
SECTION 575

Scale A

Floodbox culvert

/3.8

Filter gravel, £0'min

Filter gravel, for exfent & fhickness see
general arrongemernt Dug 4684 -3-0/6, tyr

TV f N £ 7L
e —
1.5, Ty
\:L// _/3__} ! Existing ground

f / 0' o’ Structural 1l payment /e , Typ

Bedding

3

SECTION 0—77
Scaol/e A
ERESSISN, B CRIPPEN ENGINEERING LTD.
2 & NORTH VANCOUVER, B.C.
i PROJECT NO. 10405

C L Rl A

DEPARTMENT HEAD

BRITISH
Coryron® PROJECT ENGINEER%W
UM )
R S
QQG,NEF, CHIEF ENGINEER //ﬂ1 L e
L "

¢ Floodbox culvert

Structural fill payment line \

. _U[ i/:g/na/ 9r—ound;’j

Dyke Fill moterial

TIETV

it

FPayment /ine at steepest

Fill e }ss/
, See note / permissible excavation

Existing
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Existing Flood
f weall
, o/

£ New Floodbox

Diversion AS
4 dliteh S R
SECTION VoYia % ; /
4 Vi 1 —_
Scale A \ ;7 // 1 lz[
/ !
\ \ I ] M
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& Floodbox culvert \ \
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a Structurol fil # 1 frecese
Original ground: e ”ri f’ _i g_y’:’ /e (unsurfaced) )< N\ ~
________ o o R e e e \
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) ~
z &“minus rock slope profection =
75 - __! ‘. /2”1‘fric/_<, on dyke £ A
Outlet structure "7 =l material DETAIL VYA
£l -5 20—1 5.5 Top of 3" blhding layer Seale B
5 Invert to maitch , ‘
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Scale A (Approx. L. 0.50") £l. 800
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SECTION @
Scale A

NOTE
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50 o 50 100 /150 2OOFT.
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B4~ Z I ¥ & mgh, 100.0 forg ayke wall | © \ o 3H IV l ! & Capiano Timber & W : ] . - *---—fa,r N . g :‘I :' !
S0 | Existitg vajee R [ - 0 Lid. erossing h dyng' P g Old Yole Road crossing 4 [l “ 1 HEH |: |
48 widds b 2 W\ _ _chambar \ Q £.0 \ m v S0 e hid=io o w7 Pigigd R HEEA
borsr = b - ] -T-r-r\'\-\-\ ‘x-——— Ny Iy Qf P —— 2 3 4 £x P Ll ’i 2
e —— : s ) 2 T P Y LIS o%ntersto TN
. e ey = e v s € New ke = S 0 . LI fin b NEATTIN
2N\ D— 3T\ T = 3 Slope 2oHI— 53 = ¥ ) - I . R ain MR
« ) “‘\\ - 3 , DETAIL B - b PPy
: Mh.?do;wdfq;cm lé_,- o \‘ \ ‘ i ) \ m ( m Q I | ST ;)"—IT—JN_
See Note 3 ey ’/ " IRy ® \ ay/ LA :a
S0 A = i N Be I sApprox locetion of existing 8'dia | ok \SA1 / so”
- 23 ) ) e/ warermom ’ . o [ latnrsrop 74,428.26
<> o or floadbox \ N 7% 428,26 £26.088.20
Ny W F p £26,088
<0 ' ! - See Dwg 4584-3-D12 Existing headwall ,088.20 - DETAIL B
\* ) € Pottullo rairoad bridge fo remam— i e — ——m‘f Showing concrete outline of dyke wall
3\ and track in — Scate D
Existing — = !
culvert F K D Y \ —
headwall Existing Trestle, fyp ! =
7o remait diteh bottors - 2 hemo]
. ! NCufver (A
For general arrangement of" #rs see Dwg 4884--2-02 y
orea See Dwg #2884 -3~ D9
o Existing drtch botiom iq 1
PLAN-PATTULLO DYKE a§ |
Secale A
PLAN-OLD YALE ROAD DYKE
See Dwg 4684-2-02 Tap of B A Scale A
L Follbows base of rol EJ. See Dng 4884-2-02 See Dwg 4064-2-02
L2001 e ' C - T A (L3 H6igh dyke wal yréor ( 2 wall section @ 32.80° ( j20y
- , Dyke, 90.0 N 7 < —
g 2 Wall sections @ 50.0'=100.0" | <as . § 20, 20" 20 § Or/gma:g /gof::rz; Surfpce §"
T . 4. : B
S £1 14.65  Sps an £l /14.66 £l 1446 Slopean. g (g.47. R |Arergrave, , S |ermses ooy cL/ss | X}
g Bk . L2O% L / ) 2% - s N - comin | (18 ¢ : -l 45 3 DETAIL B
— 3 — J — R 2 e 3 0’ —1zo0' Ay . 4
3 ™ 3 /fﬁ Original growrd surface \J 3 e N TV 3 2.0 3 ¢ =277 3 Showing reintforcement of ayke wall
% S~ — — alorng hew dyke € ’ — % or - i aa 7J 1/0 X s ] % 3" Scale D
@, : N e —— Tl | 3 At i
e O ] 4 g Nl | 8 E-——— H ) e T 0 ] A
/0 Ve EriaTine valve chomber Base of rail elevation o =/0 A NS T S
.&S é'_/}\of TAL A }‘Kf)q_éﬂm/{a‘ﬂ_/{wht see Dug 9884-3-L28, typ 5;/’,;"”;% / § . Friter cloth " Q < (Expans/on ot 8 N §
< _— e — M itilidiis L 2R N s | NP}
8 — i T —_ $ 3 L, . N
3 —_— Footing of 4'6"high ayke wall, e — 3 - Q Choange in direction of wall 3 5 ] Coretrue tion ot
% &L See Dwg 4884-3-D28 Approx location dg ﬁ Original growusnsl surface 9 s L le & v § - 7 * Jo
of 8'dlr watermain YRS KR
A A SECTION & e e o
72'dlin cutverts—gh A PROFILE-PATTULLO DYKE Scwle © PROFILE~OLD YALE ROAD DYKE 5 | 2orfes@e
;Z g/? Hor. Scale A f//or:f Sca//e 2 g S
ﬁ 2? vers scale 8 ert scale Py ——1—1-—
7] 7% '}
qd Y Seeded or 77
topsoil SECTION 4
7 z . Scate D
New dyke Mo reimnforeement not showr . Varies see Plor Py
: 7o be seeded 3 Somt sealant ‘t\ £ S-\ NOTES
“C\ / L CN-ML 20 R ) § s0. Seeded 20 ar/'g/hg‘:( .20 \E /. For general notes and legend see Lwg 4684 -3-D27. ‘
§ %0 /2.9 /‘6”’@* e Surfacing 3 Primet; e 9’ § Top of berm ﬂ ﬁ;fﬁ';ce N 2. For notes of concrete and reintdrcement see Dwg #884-3-D28,
3 I é / Q £ 12.0 LO trunt. L 3. Dyke Surtacing, mirimum (0.0'wide and minimum & "1hick
N L Polethylene tape Y SR S S L ESEUE BN ' /»(’( ~ + on access road adjacent To Patiuto Floodbex, was
R 3 > 12 i i sy S i e 3 Filfer grovel RTINS | conmer Ny N extended o match existing dyke and road accesses.
S0t ~0% 4(’1‘,“"2’“’”40“@’ e N 10" thick, min G FNP it~ 0 N
3 Original Y S ‘_E__’J — S — < / /!\\ hi A $ 4. For structural fill & excavation payment lines see Dwg 4984-3-0I3
@)) groubd R Y “J/ =§ N /!b” 2 2% % S 0 FT.
3 surface 9 N P S e 9 Fittor R
. BN Y D N
-~ L o S N & L M 0 Q
3¢ 23 Yo cloth : /0 ) /0 20 20 4 S0FT.
AN ” Q
3 3 S waterstop Fof 2Seq 3 q Scale ¢ CEEEF—— =
Iy u : . u Existing aitch bottom
SECT/ION / Joint Filler €-o | 5 o s 0 5 20 25 FT.
Scate C =24 SECTION 3 Scale & EFE_TS }
DETAIL A Scale © 20 o 20 40 60 8o 100 FT.
NOTE ON DES/IGN N T. 8. Scale A i e |
Design adapled /‘r;f);LDwys 488 4-/-L#,02,0/8 & DS
by MA M e
Check by 1 ~sPBR? Cm mr— —Tee
Origmal dlesign by MAM.5 C.Ma, checked CRIPPEN ENGINEERING LTD. RECOMMENDED 222! ““é:,?’ MINISTE D O MBI MENT See Note OnDesign | ..
B Res, el SR e i i e S SN o
' ad i 2| Record Drowing M| 2resloate  Tema 6 1984 FRASER RIVER FLOOD CONTROL 1968 AGREEMENT T S -1
§ M. A MERLO § | DEPARTMENT HEAD ARRROVEQ FOR CONATREDTION miiw =T ST oA SowTeT s See More On Deswn | ... 0281550-Cl2D-3
] i . . 7, \_ . .
\ § | rosscr enoneen PBPLR. “Zerme—Co | /| Prepared for Tender (€ombined contracts) |hg 5688 | ROV e Wesviassions | SOUTH WESTMINSTER FLOOD CONTROL WORKS ~ [Sh€ , "o T 14 Feb, 1979.
X fum ] PV ESCRIPTION 8Y | CHD [ APPR| DATE ) (:7 A PATTULLO & OLD YALE ROAD DYKES e St
NSineLo 7 R i : | DATE. . . ‘e /¢ . |p| AN PROFILE AND SECTIONS °° "0 4884-3-D26R2sucer 39 or. 43 _sweers
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FRASER RIVER

v‘o
& New Floodbox & new alitch
Existing dyke fo remair
pwd 34’72'9‘6 3 Y Berm 10.0' wide
in€ +2
Mateh="Cha. 2 2 "
Exjsting 12" dlia CSP ‘ WA VT
see Dwg 4884-2-p6 i‘
) ook - b - Ex1SHng artch (f/'//&d
Slope 85H: 1V - \ xisting 26° to £ 7.0 max (see Note / on
- a\\ \\psu WZ"{/S dia’ Dwg 4684 -2-D5) N72,287.68
E W22 \\“ forcemains ; 7 .
N 72, 023 o8]\ \ N 72, 045,37 E24,384.34
E24,06/. 72 £ 24 163.37

Far profile & section
OF this part of dyke
see a\/svg 4884 -2- De

This portfion of
exis fing |12"dia CSF
removed

N 71,944./12

@
1

Elavation Geodetic Datum,
t )
i T

N
O

Efavartiorn Geodetic Dotum, ¥
~
0 Q

p1a.0*9%

fg% 162,47 =

b
For floodbox see ‘Q\
Dwg 4884 "3“02‘—:&'

N72,048.56
£24,187.06

AHE- W
e

7 A "
=3 Wyﬂ) £ ©

Back il exrsting ditch
& Porm new diich

LEGEND

R/W Right of way

CNR Canreadinr Natfloral Rollroad
CN-ML CN ~Mear line

gt RN O

Asphattic corcrete pavement

e ———— Lagal bOwrdary

e ee e By8e. OF roil

- —— New dieh rvers
® Power pols

Dyke coordmate

7)) cxcavarion

=

e} Loteral movemen? gauge loca?rorn

(Slope madareator on Flar)
21 -2t TEN ! t1Ovement gauge in section
"\'0( Slope irdicator casmg i section)
Bottow £ of casmng

% 7 Drich éw 45&4‘2'05 >
S . Y % Ramp 15.0' wide, slope dn 10% ®
T ‘ é?}:{ﬁ\ / o 3faced with 6% thick road érave/,
73 A ‘b
. w&\» HO.O 42'dia C5P culvert
‘ 9,-% ' 8 This area fitled fo £/, 8.0, see Norte 2
o Y o
S < Existing pump
Flow zm station PLAN
& minus, 12" thick Scale A
FINAL ARRANGEMENT OF DYRE & DITCHING
L A New dyke, Length = £72.0" Dyke, Dwg 4&94'1.'95
L-£1. 14.00 T \—Liwnt of preload £l 14,07 N
\ — 5
) S - ! ) t‘“
. %F/oodbox L p—Dyke /7‘///:' : 2
. l . . . . p /0% \ R
18 e Forcenain —  surfoce ©
! 24° i Forcemain Original grourd surio Je .§
36" dlr Forcemorn §
; A
Ex/s #ing abarndored 0y

16’ dhia stee/ sewer pipe

PROFILE ALONG DYKE €

Hor. Scale A
Vers scole 8

New dyke N
g
/o.o'wm(e berm, fop To be seeded 12.0' 7o be seeded 7 20‘3
slevation varies, fe " - 3
Follows original growrne T o6 ke Sg"fbcm9 %‘
Diteh - R e 2" fow sor! 3
2 o . - LTS / - /0 §
SRR = S
Filter cloth Dyke Fill IN
T fiter gravel, 10" min 1o
Original ground surface $
SECTION / h\?‘

Scale C

CRIPPEN. ENGINEERING LTD.
NORTH VANCOUVER, B.C.

% PROJECT NO. 10405

DEPARTMENT HEAD ..., C‘egfchk N

2| Record pDrawing
M. A MERLO

~

ARPRPOVED FOR GUMNSTAUGTION w1265

Prepared for Tender (Compined contracts)

° Telephore pole
& Dyke fraverse confrol monument:
ENew Dyke R/W To be seeded
20.0' / ®
0 be seeded : 6.0 Varies 2.0'9% 2 0§
&l ctyke surfacing- \ tl &
3 tep soil kY
25 o jg
- 25
/I_ W 4/0 b
el ' &
. ! IN
Dyke Filf 3
Original ground surface o *'é
Exjsting ditch filled %
g

GENERAL NOTES

/. Dyke statiorn measured alorg lond Side edge of dyke
wall or & of new dyke.

2. All sections toker rormal 7o dyfe wall centreline or
new dyke certreline.

3.  Dyke outline Showr i cross-section /s fiwal dyke
Sectiorr. Additional settlemernt allowarnce riot showr.

4 Dyke & ayke wall alignment have been set by coordinate
points and for the dyke section adjacent fo CNR ftracks
by offsets measured at right angles fo and from centreline
of south railroad track. Exact layout of dyke shall be
determined by the Engineer and shall comply with the
mihimum clearcdnces specified.

5 Limit of clearing and grubbing as shown on sections are
typical for areas as indicafed on plans and are
maximum limits, Actual limits defermined in freld by
the Engineer.

NOTES

1 For general arrangement of Marsor Romd floodbox
See Dwg 4884 -3-D2.

2. Gravel swrfacing on dyke side of ramp over culvert
removed before placing fill over.

CHIEF ENGINEER ........... DESCRIPTION

SRITISH
2 QLU“‘\ ‘,"
W, L V4

<Jeine

REVISIONS

SECTION 2 '
Scale ¢
«
Culvert - Zo‘*\
10.0’ 3
&"'thick road gravel %
| 8
£l 8.0 : Ramp dn 10% 1’0 %
S — L Rempenioe 1T
= )
Y k X Ve o ‘o 20 30 <0 SOFT.
Original ground o § Scale C Bl ]
ol : &5 o Y 10 I3 SO 25 FT.
2%l C5P culvert § Scale B FEFE ]
Wy
SECTION 32 50 o 50 100 150 200  250FT
Scale C Scale A B Y
B ll BRITISH COLUMBIA DESIGNED SURVEVED
RECOMMENDED #rer&rtrkaca MINISTEY OF e e B MENT b e B P
Ters @ 198 e s S w2
A\ | ARSI DATE . e o 128 FRASER RIVER FLOOD CONTROL 1968 AGREEMENT GEKED L TENO
APPROVED PROJECT 10.4 CONTRACT NO.2 7?/‘//)-,LVS . 0281550-CIZD—3
11(5) 8644 "N " ysighoron waten mvestications | SOUTH WESTMINSTER FLOOD CONTROL WORKS [SSAE o oo AT 14 Feb, 1979,
e o T s o " po shom |7 b Fob 275,
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! /67 typ

g L in standard Polyethylene

pipe Pacitic Plastic Type 325

or approved egual, yp\

2or *4s, @p\!

5//

D

Pr/msr Typ

/

/‘Po/,uefhy/ene fape, fyp

Vot sealant, typ
9, 7 Primer, fyp i
K—‘yﬁ—" ’ ;l/ Polyathylene fape, typ
1 My : 4cl i
ot =4 T Py v o - T )

. J . K ——
© - - - e

J S%;\ NN a “) \-/g din plain dowel

Styrotoarm, typ. “ XA

8 PVeC waterstop

2or%s, fyp/

/

\ W @2, typ
ot Filler; Typ

EXPANSION JOINT AT DYKE WALL FOOTING

Typical for 6"to 6“thick footings

Scale B

9"PYC watersiop

Nl
Y
&”

ot Fter; Typ

ot senlant, typ

EXPANSION JOINT AT DYKE WALL

Typical for 6"fo

6" thick walls

Scaole B

2%
_.‘T N
v \1‘“"* — :
30 _ I "1
e v .- ML /w ~ ?\')i ‘ .
Ay Larsen * o S ®
i’%\\ \/L_\‘o 21 e : J/ \Mmh remt not
) 7 L 7 Showr, lyp
9 PVC waterstop ’\Q”PVC war teprsiop
6.” Cgll 6”
EXPANSION JOINT AT DYKE WALL FOOTING EXPANSION JOINT AT DYKE WALL
ADJACENT 7O CROSSING ADJACENT TO CROSSING
Typical for 6" 1o 8" thick footings Typical For 6" 1to 8" thick walls
Scale B Scale B
&”
et
: 3" NO TE 5
o ot S=ree
- . ! For general notes and legend see Dwg 4884-3- DZ7.
K Poljethylene. fape, primer &
§§ At Jomn? seatant ’ \ 2 Dimensions to reinforcement are to € bar unless offrerwise shown.
=X b 1
§§ \i?:‘? N / Sornt filler L____— 3 Comcrete for the walls shall be Class I.
< % XK qcerr )
§‘§~ éé ) //— ‘] /-Q”PVC waterstopr ¢ BAR K BAR 4 Cover to reinforcement shall be 3" unless otherwise shown.
oo | 8y |} 4
ALY Y «}. 6 o 4S @ /2 for 46 high wall 5 spaces @ 9 Y=3L9"
55 | oo 2| Qs OF 4@ 12 Por ILE high woll For 4-6° tiph wall
88 | 29 | _\_
EE INE In - Lspaces @G '=30"
\&;g E? %% N~ const i, typ for 36 high wall | 6
) Y+ 5 N S BAR W BAR
A © Dowel, Typo
> —l S | — k@2 e S G TYPICAL REINFORCEMENT BENDS e g | 5 , : am
N \ —& Dowels |
™ L soras@e - ‘ / o / 2 3 4 & 6 7 FT.
- ‘ Scale A Tt t
58" for 446" high wall EL6"for 426 high woll -
46" for 36 high wall, 25" Ffor 3L6" High wall _I
TYPICAL CONCRETE OUTLINE TYPICAL DYKE WALL FOOTING
AND REINFORCEMENT FOR DYKE WALLS DOWELS AT EXPANSION JOINT
28" tyigh wall showr, 346" tugh werl Srinmiat, except as nofed SLE bigh Wl showe, 346 kigh well similal; except as noted
Scald A Scale A
CRIPPEN ENGINEERING LTD. RECoMMENDED Boert ol MINSTER OSH COLUMBIA T S L.
, . o e ° oG L
% % 2|Record Drawing. M| poe|  |BH0-85 OATE Tome & (9%, FRASER RIVER FLOOD CONTROL 1968 AGREEMENT CHECKED &m TR o,
M A MERLO § DEPARTMENT HEAD ' ‘|apeRAVED FOR BORBIRUTTISN s 4{5 ’M/ PROJECT 10.4 CONTRACT NO. 2 e 0281550-Ci2D-3
PROJECT memzsaf?m M L|Prepared for Tender (combined contracts) |Fp 4684 | ATEOVE D cipieron unven iestiaarions | SOUTH WESTMINSTER FLOOD CONTROL WORKS SAE L houn | 1 Feb, ©78.
% & LUMQ\?~ " CHIER ENGINEER 5 }1«\ r NO, DESCRIPTION BY | CHD | APPR| DATE T (M é//é?cf WG, N‘O
Ve oA MISCELLANEOUS CONCRETE DETAILS © 4884-3-D287)geer 4 | or, 43 sz

|

280 124-




£ sheet piles

€ retaining wall

2.0’
4.5" high wall as section 2,
dwg 4884 -3-D25.
Top £1. /5.2
3
//gop e o sur 15 wide . Gldyke surfacing
walkway Top of Fill same as
Walkway (baie oFf rail Elev. /2.3
o Pump .
station —s i =
Max. difch . . /
water /evel ?/P z’;r}”/e e o/
&l e 0—\ E NS, - —— . gravel
— < ) -
5 ~JE L:F//fer cloth
& d AT . " ,
W;epho/es EL3.30T~ _JL‘ / \ \\__.___7, Outiine of 14" dia Pipe,
see Note /
\
~—— Cutiine of 24"dia pipe,
Sump invert £/ -3.2 ; &_’ see Note/
| — Dyke Filf
|

SECTION /
Scale A

Ex/sting Floodbox Existing

___________ ———————
|
T

Corcrete srairs,

see detar/

" I
Il / /YYT || ey

T
u Iy

=1
i»/,é/:/l/l
[1

25H: IV

1 Ly
11 l./l

1A
=

Slope 1o suit

Ex/stNg

€ Crossing Sheet piles

PLAN

Sheet piles

o be removed

Pump station

Existing bank

retaining wall

Foundation of old pumphouse

bl

£/ varies Top 07“, berm Top ofF ,wa//
G Road gravel a0 7 £/, /2.0 Approx. £/ 15.2 Existing wall
/ GpOrox.|  abprox. Top of bag wall el—»‘
Dyke Fill P " i7"
1 ! /
’/ Top of pile
24”a'/'aplpe ElL 85’ »
. PATLEY

Top of pile £/ 6'5’\\

Corncrete bag walf—"

Top of wall cut fo
match siope prof‘//e—f/

o
)

______ conc. bag wallto sur/—owvd p/pe

*T—‘““ ________ '____j_-

/8" dicr ,o/'peg

Top of pile cut fo suit

Existing f/mbeL—//
refaining wall

Toe of ;/3f/ng 5/o/oe—D
/.

i

i
% Friter c/a/'/l7

Approx 3.0° From foe
oF ex/sting S/ope.

Ji
r (4

Handrail installed
7o W.C.8 Standord —

2-#5—]

N

________________ -
‘ 20 no. piles |
33"-4" Nominal :
SECTION 2
Scale A
N
73 ~
N NOTE
~ N
Ny /. Section of discharge pipes femporarily removed for pile
20" 3\ ariving and replaced.
0, 5
% b Fdpe of 2 Concrete for the stairs shall be class J.
Tooled edge .% pump station 3 For Fypical reinforcement bends see Dwg 4884-2-D/6.
N 4 Piles to be Arbed BZ /2.
N TP T WalkWay 5 riiter gravel behind weepholes extended eontinveosly aleng
| #5@/2" Y N / sheer pile weepholes.
AN
R
)
N
| &' || %" Ethafoam
© N

e Timber retaining wall

STAIR DETA/L

For location plorn see Dwg 3-D25
Scaole 8

M. A MERLO

% BRITISH 1
} COLUMQ\P
Py .

’VG:N\Ee

CRIPPEN ENGINEERING LTD.
NORTH VANCOUVER, B.C.

t
% PROJECT NO. 10407

DEPARTMENT HEAD :S&‘g&

PROJECT ENGINEE

CHIEF ENGINEER ........... £

Scale C

3| RPecord Orawing.
2| Pile tip e/evalfion revised paf et L
ArPBRoved FOR BONBIRUSTION ,.0a

I\ Prepared for Tender ((ambined (ontroct)

i
it

o / z

2 4 F#

/
Scale O ]

0 o
Scale B ——

20 ]

30 40 Ft

Scale A

20-11-85
(0-8-64]

RECOMMENDED |

PROJECT m
DATE ... Jume G (23% .

BRITISH COLUMBIA CESIGNED
MINISTRY OF ~ ENVIRONMENT
WATER INVESTIGATIONS BRANCH

A-BRITISH COLUMB

AR

CANAD.
FRASER RIVER FLOOD CCGNTROL 1968 AGREEMENT

5-4-2¢

NO. ‘ DESCRIPTION (34

APPR

DATE

APFL?
DATE .

REVISIONS

FILE NG,
. 023‘550 -Cl2D-3

PROJECT 10.4 CONTRACT NO.2

SOUTH WESTMINSTER FLOOD CONTROL WORKS

DATE

1994 |

126 A STREET DYKE - SHEET PILE WALL
PLAN, SECTIONS AND DETAIL

280/25




E. WELDWOOD SHEETPILE
WALL



N Mill refaining wall,
see Divg #E84 -2~ 07
5
ff/' /4.0
For Déke see + —— I /
Dwg # 8L-2-DC - T T T T T I
SQ-J 1
Stee/ sheet pile L
wall, R.C cgp Existing concrete slab l
see Note / This p},,,i of removed - -+
existing refaining wal/ ’
removes I
¥ 7 | -7
Existing oy
/ retaining wall £/ 14.0 Pile cop,see detail Existing ELEVATION &
t Y i plank wall Scale B
£
T ELI.O, 74
- approx:
Aban d00//76’d dock /\ , ) __2 ,, }
remove \‘N/ Winter ﬁ/g/') n - SRR I
L / warer jevel E Lo A e
T~ / Chi £EL 7O . 4 P ) oyer/?_g ene
Walkway ___\_//"*\\\5 g Top of dyke Fil g LR rape e
removed =~ P £Loe T R 7 I et ;
/ N a = —Joint filler; typ
Dock & ramp pe: ~ Winter low Y  e—Dyke Fill— — 1 L
removed g water level 83s) T (=) e © = . . ; F’r/me:, 'F'P‘
-~ ElL 2.7 o G minus rock — > o osNEL Al
! 3 A - . k 1
/ l___ o - € Pite Joint sealant typ
e e Pamp removed —— £ ) 4=
L. - Note : Joint spaced @ /0.0’
Existing oy o ' intervals,
pile caqp "C" ’ /19
> 52 e o/ DETAIL OF PILE CAP JOINT
4 - 24" iy SAerirs £1.-26.0 Tj Seaie A
£Existing il RE SECT/ION /
pile cap "D* I ) . 7
I Mill retaining wall, Scale C
see Dwg 4884 -2-D7 45 as shown
PLAN
Continvation from Dwg 4884 -2-D7 45@9
Scale £
SECTION 5
Typical section of pile cap
Scale A
3no. & rno & no | /08 no #5 @54 NOTE
piles  piles piles pil es Jegn )
Sw07 jots" | 10L0” | : 182'-9" . B / Piles to be Arbed BZ /2 or eguivalent.
%Z’}é”" wa. ‘ ‘ Top of piles Top %f cop ‘ /Z’fg/hiog #55 @9%
\‘ R ;_,.E/'../jl_. _____ _—_E/._/_._O______—____— ________ ] o o= — — ey — wall . .- e e o / e le " o ' o
——————-:-5;——”“"— —~ 859" , (/ E\'j A N e st ~ T 6:
- i_____ — L | /2" b1 _LE/_5“ N - ____7_ ~ . A a L 0 B
S T T e g | = Dyke i AEE '
™ L —— rournd | . - T — =4 e e e — y - y
£7. 0. 0: v . -~ 2‘:_"__‘5_9 - _@_Tinf—sla‘f'k‘—/ ——=F ; El-r.0 EPles i \__éi..
Iy Lo T T N T
2_;‘)‘ oY J ‘35 12 / Wt‘ N : 20 0 20 40 @0 80 100 F7
’ o P Scale £ Pl =
4 _ > = as shown 0 0 /0 20 30 40 S0FT
F v °T] Iy ” ’ £ Joint filler EAY=_=_= .
£.-21.0 3 . F-2.5 A A EL-22.0 ! B £ -82.0 _ Cach side of pile 5 0 5 10 5 20FTI
7§44£ £/,-23.0 // £-225 _rli £ sheet piles | Hatched area ouvtlines o C == =
. El. -£6.0 £l-2d0 o yTes of sheer pi ) end of piles as installed SECTION 7 Scale C beal e
: ' s v , 7/ g o KL 7 2Ll S , L. / 0 ] 2 3 4 5 6 7 8 9 [MOFr
y b mZE [s Defail of joint af Scole & FR T
PROFILE Mill refoining woll [ sheet pile wall } ol p , - = 2 e
Seate b Scale A Scole A EE—E=T boe—— ]
T DESIGNED SURVEYED
: 1 : BRITISH COLUMBIA
% CRIPP Sori . HE '\f Ewlc’\é S 5 ; I r\g GC LT |, forore Lrawing e e RECOMMENDED ﬁ&ém o pisTRY OF eV RGuenr __ R -
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APPENDIX 2

DYKE MATERIALS - CONTRACT NO.2

2.1
2.2
2.3
2.4

Dyke Fill - Grain Size Distribution
Filter Gravel - Grain Size Distribution
Base Course - Grain Size Distribution

Dyke Surfacing - Grain Size Distribution
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APPENDIX 3

INSTRUMENTATION - CONTRACT NO. 2

3.1
3.2
3.3

3.4

3.5

3.6
3.7

3.8

Manson Road - Preload Fill Settlement
Dyke Fill - Moisture Density Relationship

Lateral Movement Gauge S| - [24th Street Floodbox Excavation, North
of CNR Tracks - Final Readings

Lateral Movement Gauge S3 - Pattullo Floodbox Excavation, North of
CNR Tracks - Final Readings

Lateral Movement Gauge 5S4 - [24th Street Floodbox Excavation, South
of CNR Tracks - Final Readings

Profile of 72" Diameter Pipe at 124th Street Floodbox

Settlement points on Piers of Trestle Bent - CNR/PWC Trestle by
Pattullo Floodbox

Plan - CNR/PWC Trestle Settlement points
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INVERT PROFILE OF 72" @ PIPE AT 124™ ST. OUTLET WORKS
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PUBLIC WORKS CANADA - RAIL TRESTLE - PATULLO BRIDGE

MONITORING FOR POSSIBLE SETTLEMENT

DUE _TO CONSTRUCTION OF FLOODBOX

Point No. Initial Elevation Final Elevation
| 11.47 [1.48
2 14,13 discontinued
3 14.09 discontinued
4 13.26 13.31
5 13.50 discontinued
6 12.43 |2.44
7 13.67 13.68
8 12.99 discontinued
9 14.01 14.03
10 12.87 12.88
Il 14.15 discontinued
12 |12.46 12.47
13 [2.55 12.55
14 13.12 discontinued
15 12.66 12.67
16 12.85 discontinued
17 13.34 discontinued
18 12.70 discontinued
19 [6.44 damaged
20 15.19 discontinued
21 12.15 12.15
22 10.94 10.96
23 10.66 10.67
24 10.24 10.26
25 9.51 9.52
26 12.09 12.08
27 13.54 13.56
28 9.88 9.90
29 11.36 {1.38
30 7.78 7.79
31 8.47 8.47
32 7.93 7.94
33 9.52 9.53
34 8.68 8.69

Fig. 3.7
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