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SCALE = 1:200 

LEGEND: 
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Certified Professional Program 

This stamp shall only oporat& to signify that these document; 
form part o(the CP Project and shall notconstitu'.e 
approval of design services rendered by others. 

l\)ll\ Y"v -PROPOSED ELEVATION 
ROBER1 HEIKKILA 

N.[l. - NOM/NN. EXCAVATION LML 

RffEREtlCE: 

AT PERIMDER = SLAB El - 0.6m 
OR AS SHOWN 

Gt GEO PACIFIC 
VAHCOUVIR KAMLOOPS CAI.GARY 

OAl[: 

1779 W. 75th A~nue 
O~A\';i Bf Vaneouve.r, e.c. V6P 6P2 

P 604 .439.0922 CT. 
F 604.◄39.9189 SCALE: 

NOVEMBER JO, 2018 r:AMBIE GARDEN PARCEL C FILE NO.: R~VSIO~S: 

12316-C A APPROl/£0 BY: REvrnrn BY: 
50U .t 6§B- WEST 51TH AVENUE, VANCOUVER, 8.C. M.JK. O.K. 01'/G. NO.: 8 

AS SHOWN \o'6 ~ SHORING - NORTH ELEVATION G-S2A C. 
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i------- - -18.3m------- - -l- -
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DATE: NOV£1,f8£R 3[! 2018 
1779 W. 75th Avenuf! 

~ 0.2m 
fl. 5!.57m I 

' • •1~~1 m -------

" " STACE I EXCAVATION 

'- -
STAG[ II EXCAVATION 

"- - -

" STACE Ill EXCAVATION 
"- --

" STACE IV EXCAVATION 
"- - -

" STACE V EXCAVATION 
"- - -

" STACE W EXCAVATION 20.9m 
"---

" STACE WI EXCAVATION 
"-- -

" STACE VIII EXCAVATION 

"---
" STACE IX EXCAVATION 
"---

" STACE X EXCAVATION 
"-- -

STACE XI EXCAVATION 

SECTION A 
SCA/.£ = 1:200 

r:AMBIE GARDEN PARCEL C 
Vancouver. 8.C. V6P 6P2 DR41',N BY: APPROV[D SY: REI/E\'.£0 BY: 

50B cf 658 WEST 57TH AVENUE, VANCOUVER, 8.C. 
P 604 .499.0922 C.T. M.J.K. O.K. 

F 604.439.9189 SC4LE: AS SHOWN <ocaca SHOR/NC - SECTION A 

SECTION A 
OYWIOAC /10 Cr 75/100 OR APPROVED ALTERNATE 

ROI'/ LENGTH GROUTED LOCKOff SPACING 
(m/fti (m/ft) (kips) (m/ft) 

I 20.8/68 10.7/35 62 1.8/6 
2 19.8/65 10.1/35 62 1.8/6 
3 1/J.fJlol 10.l/JJ ol l.tf/5 
4 18.0759 10.7/35 62 1.8/6 
5 111756 10,7/35 62 1.8/6 
6 16.2/53 10.1/35 62 1.8/6 
7 15.2750 10.7/35 62 1.8/6 
8 14.3747 10.1/35 62 1.8/6 
9 134/44 10.7/35 62 1.8/6 
10 12.5/41 10.7/35 62 1.8/6 
II 11.6738 10.7/35 62 1.8/6 

CONTRACTOR TO CONRRM 
LOCATION Of ALL U/C UTILITIES 

FllE NO.: 

12376-C 

' Certifie,J Professional Program 

JA~' 0 2 2019 

This stamp shaft only opemte to signify lhet lh$se d 
form part of the CP Project end shall not oonstilute ~umer.1.: 
approval of design so Mees rendered by others. 
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1 EL. 5127m 
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'- '- STACE I EXCAVATION 

"- -
STACE U EXCAVATION 

'-- -
" STACE Ill EXCAVATION 
'---

" STACE IV EXCAVATION 
'---

" STACE V EXCAVATION SECTION 8 
'- - - 19.6m OYWIOAC 110 Cr 75/100 OR APPROVED ALTERNATE 

'- STACE 14 EXCAVATION RO\'/ UNCTH GROUTED LOCKOff SPACNC 

'---

~I 
-:i1.5m 

1 El. 50.52m 
. . ,... -------

'\. '- STACE I EXCAVATION 

"--
" STACE II EXCAVATION 
'---

'\. STACE Ill EXCAVATION SECTION 81 

" STACE WI EXCAVATION 

(m/fl) (m/ft) (kips) (m/ft) 

I 18.9762 9.4731 55 1.8/6 '--- OYWIOAC /9 Cr 75/100 OR APPROVED ALTERNATE 

.,_ 

.-

LEGEND: 

NEL. - NOMINAL EXCAVATION L£VEL 
AT PERIMET£R = SLAB El - 0.6m 

OR AS SHOWN 

'---
' STACE 1411 EXCAVATION 

'---
'\. STACE IX EXCAVATION 
'---

STACE X EXCAVATION 
'---

TAC[ XI EXCAVATION 

SECTION 8 
SC4l.E = 1:200 

2 18.0/59 9.4/31 
3 17.1/56 9.4131 
~ 16.275J 9.ilJt 
5 152750 9.4131 
6 !4.J/47 9.4131 
i 114/44 9.4/31 
8 12.5741 M1.J1 
9 11.6/38 9.4131 
10 10.7/35 9.4131 
11 9i1J2 9.4731 

CONTRACTOR TO CONRRM 
LOCATION OF All U/C UTILITIES 

55 1.8/6 
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'\. STACE IV EXCAVATION 118m ROW LENGTH GROUlED 

'--- (m/ft) (m/ft) 

'\. STACE V EXCAVATION 
'---

i 117/45 7.J/24 
2 12.8/42 7.J/24 
3 11.9/39 7.J/24 

'\. STACE 14 EXCAVATION 
'---

4 11.0/36 7.J/24 
!i 10.1/JJ 7.J/24 

'\. STACE WI EXCAVATION 6 9.1/J0 7.J/24 
i 8.2/21 l.J/24 

CO/fW.CTOR TO CONFIRM 
LOCATION Of All U/C UTILITIES 

JAM O 2 2019 

Thls stamp shell only oper-1te toslgniiy t~ •t these d 1· 
form Par I C'.!f 1hr, c:, ProJcact ::nd ohall nc-t ~ijllJle ~om nt!. 
approval or doslgn sorvlcos renClered by others. 
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LOCKOff SPACING 
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SC4L£ = 1:200 

1 2.Jm ~ 
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SECTION C 

STAC[ I EXCAVATION/ / 
_ _/ 

STAG[ II EXCAVATION / __ _/ 

STACE Ill EXCAVATION / 
DYWIDAC /9 Cr 75/100 OR APPROVED ALTERNATE __ _/ 

ROW lE~GfH GROU1ED LOCK0°r SPAClllG STACE IV EXCAVATION / (m/ft) (m/ft) 

I 15.2/50 19/26 
2 14.J/47 19/26 
3 13.4/44 19/26 
4 12.5/41 19/26 
5 11.6/38 19/26 
6 10.7/35 19/26 
7 9.8/32 19/26 
8 8.8/29 19/26 

CONTRACTOR TO CONRRM 
LOCATION OF All U/C IJT/Lm£S 

OA1f: 

{~p,) 

46 
46 
46 
46 
46 
46 
46 
46 

GEO PACIFIC 
VAHCOUVl!R kAM LOOP5 CALGAHY 

1779 W , 70th Ave.nut 
Vancou,•t.r, 8.C. V6P 6P2 

P S.04 .439.0022 
F 604.439.9189 

DRAIN BY: 

c.r 
SCALE: 

(m/fl) 

1.8/6 15.4m - - _/ 

1.8/6 
1.8/6 

STACE V EXCAVATION / __ _/ 
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STAGE VI EXCAVATION / __ _/ 
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STACE 'r1I EXCAVATION / _ _/ 

STACE VIII [XCAVATIO. 

SECTION C 
SC4L£ = 1:200 

NOVEMBER 30, 2018 
APPR0\£0 BY: P.EVHW BY: 

M.JK. O.K. 

1os~ r:AMBIE GARDEN PARCEL C 
SfJ8 tf 659 WEST 51TH AVENUE, VANCOUVER, 8.C. 
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SECTION 0 
DYWIDAC /9 Cr 15. 100 OR APPROVED ALTERNATE 

ROW I LENGTH GROUTED LOCKOff 
(mitt) (m/fl) (kios) 

15.2/50 7.9/26 46 
2 14.3/41 7.9/26 46 
3 fJ.4 '44 7.9/26 46 
4 12.5/41 1.9/26 46 
s 11.6/38 7.9/26 46 
6 10.1/35 1.9/26 46 
7 9.8/32 1.9/26 46 
8 88/29 7.9/26 46 

CONTRACTOR TO CONFIRM 
L{}{',AT/ON Of ALL U/C UTILITIES 

STACE I EXCAVATION/ 
_ _/ 

STAG[ U EXCAVATION / __ _/ 

STACE Ill EXCAVATION / __ _/ 

STACE IV EXCAVATION / 
15.4m - - _/ 

STACE V EXCAVATION / __ _/ 

STAG[ VI EXCAVATION / __ _/ 

STAG[ 111 EXCAVATION / _ _/ 

STACE VIII EXCAVAT!i 

SPACING 
(m/ft) 

1.8/6 
1.8/6 
1.8/6 
f.8/6 
1.8/6 
f.8/6 
1.8/6 
1.8/6 

....; 
0.: 

SECTION D 
LEGE ND: 

N.£l. - NOJ.IINAJ FXCAVATJON /Ml 
AT PERIMfTER = SI.AB El - 0.6m 

OR AS SHOWN 

SCALE = 1:200 

SECTION Of ~ 
DYWIOAG 10 Gr 15 100 OR APPROVED TERNATE 

RC/, LfNCTli GROUlED LOCKOff SP.ICING 
(M/ft) (m/ft) 

I 2, 10 5 
1 1 '5 10. 5 
3 1 '2 10. 5 
' 9 10. 5 
5 6 10. 5 

J 10. 5 
) 1 10. 5 
8 1 1 10. 
9 1 4 10. 5 
10 1 1 10. 5 
ii 1 10. 

CONTRACTOR TO CONFIRM 
L{}{',ATION OF ALL U/C UTIL/Tl[S 

21.0m 

(kips) (m ft) 

62 f. '6 
62 1. '6 
62 1. '6 
62 1. '6 
62 1. 
62 1. 6 
62 1. 
62 1. 
62 ,. 
62 f. 
62 1. 

O.Om 

-J~OO~::I 
I _ _/ 

STAC.l /1 EXCAVATION / 

STAG[ UI EX;VATION_/ / __ _/ 

STAG[ JV EXCAVATION / __ _/ 

STACE V EXCAVATION / __ _/ 

STAG[ VI EXCAVATION / __ _/ 

STACE EXCAVATION / _ _/ 

STAG[ 1 EXCAVATION / _ _/ 

STAGE IX EXCAVATl°!..J / 

STA(l[ 1 [XCAVATION / _ _/ 

STAG[ Xi EXCAVATION 

....; 
0.: 
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1.0 GENERAL 

1.1 In these Notes, the Engineer is CeoPacific Consultants ltd. 

1.2 These Notes must be read in conjunction with the design Drawings. 

I.J The work described and shown involves near vertical excavated slopes or structure using a combination 
of shofcrefe and ground anchors. Alf slopes shaft be covered with secured polyethylene sheeting to 
prevent erosion. 

1.4 

1.5 

1.6 

1.7 

1.8 

1.9 

The anchors will be installed in ground around the stle and the actual soil and groundwater condtlions 
must be assumed. 

The grouted anchor lengths required to resist the design loads are based on the assumed conditions. 
The capacity of the anchors will be confirmed al the beginning of the contract and may be 
lengthened or shortened. 

Some ulihlies, foundations and structures which may affect the installation procedures and techniques 
ore noted on the Drawings.The Contractor shall confirm the locations and cond!Yion of All man-mode 
elements which may be damaged because of /he anchored shotcrete operations. It is the Contractor's 
responsib!Yify to install the anchored sholcrete in the actual s,le condilions encountered. 

Elements which may, in the opinion of the Conlroclor, be damaged by the anchored sholcrete 
operations must be reported to the Engineer well in advance of the work lo toke place. 

These documents ore based on orchilecturo!, structural and survey Drawings provided. It is the 
Contractor's responsibihly to verify all dimensions and report discrepancies to the Engineer. 

The Contractor shall schedule and co- ordinate the work to satisfy the reasonable requirements of 
adjacent Owners and Tenants who shall be given sufficient Notice before carrying out work which may 
affect their property. 

The Contractor shall erect and maintain a secure closed hoarding around the site far the safely of all 
persons in the vicinity of the site. 

1.10 The Contractor shall inspect the slopes and the support lo the slopes and structures daily and shall 
immediately report any potentially damaging movement or deterioration la the Engineer by telephoning 
604- 439-0922 

20 MATERIALS 

2.1 ANCHOR 8AR: 

The anchors shall be installed in minimum 75 mm (J inch) diameter holes which shall be dr,Yled, 
unless otherwise approved in advance by the Engineer. Anchor capacity is dependant upon installation 
techniques and the drilling equipment and methods shall be subject to the Engineer's approval. 

Drilling techniques shall produce a hole which is free of debns and ensure continuous support of the 
hole and shall not erode or disturb soil around the hole. 

2.2 Anchor tendons shall be as shown on the design drawings. 

2.3 

2.4 

2.5 

2.6 

Anchorage equipment couphilgs ond ony necessary wedges washers and plates shall be in accordance 
with the tendon manufacturer's specifications and requirements. 

Minimum anchorage length (fixed" length) and stressing length (free· length) ore shown on the 
Drawings. 

Crout in the anchorage shall be a prior-approved non-shnilk cement,lious malenal mixed w,lh o 
minimum compressive strength of 5 MPa in 24 hours and 35 MPa ,n 28 days. 

Sholcrefe shall be reinforced w,1h 102 x 102 MWlJ.J/13.J (4"x-f"-8/8) welded wire mesh as shown 
on the Drawings. Steel shall have a minimum yield strength of 450 MPa (65 ksO and shall be in 
accordance with ASTM A497. 

All shotcreting shall be carried out in accordance w,1h AC/ 506 : 'Specifications for Materials 
Proportioning and Application of Shotcrete • 

Shotcrclc sho/1 hove o minimum compressive strength of 5 MPo in 24 hours ond JO MPa in 28 doys. 
The Engineer moy require lest panels to be prepared by the Contractor so they can be cored by 
others to confirm /he shotcrefe strength. The Contractor shall co-operate w11h the independent testing 
laboratory appointed by the Owner for th,s purpose. 

J.O INSTALLATION 

J.1 Hollow Core Bar lnsfallafion (if required) 

J.2 

Set the bar on on appropriate drill rig. Start pumping the grout to assure that grout will ex,1 drill bJ1. 

Proceed wl1h rotary dnYling and flushing approx. three feet per min (dependJilg on ground condit,an). 
Rotation speed should be approx. 60 to 120 RPM To achieve higher Inc/ion values, advance and 
retract the bars several times for each 3.0 m (10 feelj length of bar ,nstolled in the bond zone. 

The grout should be applied CONTINUOUSLY during drilling. A grout pump w,lh at least 60 I/min volume 
and minimum 2 MPa (JOO psJ pressure capacily (preferably 10 1,1Pa, 1500 psJ should be used 

Refer to the manufacture 's specifications and recommendabans for more dela,Z 

Anchors and shotcrete shall be installed in sequence and stages to maintain stability of the excavation. 
Excavation of soil from the s,1e shall also fake place in stages. Stages shall not exceed 1.8 m (6 
feelj vertical 

The Contractor may remove all soil within any moss excavation Stage before anchors in that Stage 
are installed but further excavation shall not toke place unbY all anchored shotcrete in that Stage is 
installed and approved by the [ng,neer. 

The mass excavation for any Stage does not include a perimeter berm with a minimum top width of 
one metre and a side slope of 1 horizontal to 1 vertical. 

Ground condJ1ions may locally require a wider berm, flatter slopes and/or other slope protecban 
measures including covering or short- term temporary support. 

The penineler beans 1i1 any stage shall be excavated io staggered panels. TH[ MAX/MUN WIDTH Of A 
PANEL SHALL 8[ TH[ HORIZONTAL SPACING OF TH[ ANCHOR PLUS 0.6 1,1 (2 FE[fj. This panel width 
may be INCREASED OR DECREASED by the Engineer's agreement, in writing, BEFORE increasing the 
panel width. 

No adjacent panels shall be excavated concurrently and no more than 1/J of the panels shall be 
excavated concurrently. In addJban no panel shall be excavated ,nto the berm unbY of least 24 hours 
after that panel anchor has been grouted 

Anchors and shotcrefe may be installed concurrently in dilferent panels. Anchors shall be installed at 
n'ghl angles to the properly lines on plan and wHhin 2.5 degrees of the decl,nofion shown on the 
Drawings except with the prior approval of the [ng,neer. 

~!~~~ /¥ 
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J.3 

34 

J.5 

J.5.1 

J.5.2 

Sl REFER[NC[: 

Immediately following excavation of the soil berm in o panel the excavated face shall be trimmed 
bock to the required line and mesh reinforcement shall be fixed to /he soil to ensure the minimum 
specified shotcrete cover. Shotcrele shall be applied without delay to thicknesses shown on the 
Orowings. 

Shotcrete panels shall be kept moist to aid curing by spraying with water and covering with socking 
or polyethylene sheeting. 

Sufficient wire mesh reinforcement shall be installed lo provide o full strength overlap with adjacent 
panels. This overlap shall not be less /hon 200 mm (8 inch}. 

The end surfaces of panels shall be thoroughly cleaned w,1h compressed air lo ensure o full 
strength bond when adjacent panels ore shotcreted. 

Oroins lo reh'eve groundwater pressure shall be inslolled through /he sholcrele. Drains shall be a 
minimum of 50 mm (2 inches} diameter and at normal J.O m (10 feeO centres horizontally and 
1.5 m (5 feeO centres vertically. The Contractor shall install fillers in drains as fines ore being 
removed with the waler. 

Addilionol special drains may be required where water seeps ore noted. This special drains shall 
consist of minimum 50 mm (2 inches} diameter perforated ABS pipe ins/oiled w,lhin 75 mm {3 
inches} diameters holes dr,7/ed 5 degrees UPWARDS from /he 3 metres (10 feelj measured from the 
face of the sholcrete. These special drains may be required lo be Mered with fine sand or grovel 
or flier fabrics. 

4.0 SHOTCRfTE REMOVAL/ANCHOR OfTENSIONINC 

4.1 All excavation and support works within the CITY Of VANCOUVER shall be in sln'cl accordance with the 
City's requirements. 

4.2 No port of the anchor system shall remain in place within 1.5 m (5 feelj of final grade. Anchors 1.5 
m (5 feeO below final grade shall be detensioned or fully grouted when no longer required in the 
opinion of the Engineer. 

4.3 No shotcrele shall remain in place w1lhin 1.5 m (5 feelj of final grade. A bond breaker must be 
installed between blind- formed foundation walls and shotcrete on city property to of/ow for shotcrele 
removal 

5.0 BA.CKFILL/NC ON AND ADJACENT TO CITY PROPERTY 

5.1 8ockfilh'ng on and adjacent lo City property must be ,'n accordance wilh the City's bock/ill specifications, 
with the City's backfill specifications, "street Res/oration Manual" doled AUGUST 18, 2008. 

5.2 Backfill Con/01'nmenl dams will be required of excavation corners where excavation to be backfilled 
against City property. 

6.0 REOUIREO INSPECTIONS 

Anchors shall be tensioned as soon as proclicoble but no sooner than 24 hours ofter the 6.1 The following ore the MINIMUM inspections which ore required by the Ceotechnicol Engineer. The 
Contractor is responsible for 1'nform1'ng the Ceo/echnicol Engineer !hot the Work is ready for these 
inspections. The Contractor shall be h'oble for any loss caused by failure to inform the Ceotechnicol 
Engineer tho/ the Work is ready for inspection. 

cons/ruction of the applicable shotcrele panel Anchors shall be tensioned and tested as follows: 

Apply o proof food of 1.33 times the lock-off load for two minutes. Momlor the food in the anchor. 
If the reduction in food is less than 2.5 percent of proof food reduce the food lo lock- off food and 
lock the working food 1'nlo the anchor. 

If the anchor does not hold al least 133 percent of lack-off food for two minutes the Engineer 
must be informed. further testing in the presence of the Engineer will required as follows: 

Load the anchor in 22 kN (5 kip) increments lo 130.5 percent of lock-off food. Hold each 
increment for 5 minutes except al maximum load when the load shall be maintained for 100 
minutes. The increase 1'n length of the anchor shall be measure al the start and end of each load 
increment except at maximum load when the extension shall be measured of 5 minutes intervals. 

This information shall be uhlized by the Engineer lo deduce the uMzed anchor length and lo assess 
the creep chorocferislics. 

Anchors which creep more /hon 2 mm (0.08 inch} per log cycle of lime w,7/ not be accepted The 
Contractor shall install replacement anchors al the Con/roe/or's expense. 

OAlE: 

1. 2 days before work commences on site. 
2. I day before the anchors are de/ensioned. 
J 2 days before bockfllh'ng commences. 
4. I day before sholcrete removal 

6.2 Doily Inspection is required during inslolla/ion of anchors, and full lime inspection is required dun'ng 
anchor testing. 

7.0 CONTRACTOR OUAllf!CATION 

7.1 Temporary works and shon'ng 1'nslallo/ion is highly sens1live lo processes including 
.~equence of instollotion, q110/ily and qunntily of molerinl~ used, monitoring of the works and other 
factors. Consequently o · high degree of sk17! and professionohsm is required for ifs successful 
implemenfo/ion. As o resull all conlroclors considered for tender of the shon'ng work descn'bed 1'n 
the Design Orowings must be opprored by the Engineer in advance of tender. The work must be 
carried out only by o shon'ng con/roe/or with expen'ence and expertise in shoring construction. The 
con/roe/ors experience and expertise must be with pro1'ecls of similar size and scope lo !hot shown 1'n 
the Design Orowings. The follow1'ng shon'ng contractors ore perm!lted to undertake the work: 

- Mo/con Canada 
- Southwest Contracting 
- Bel Pacific Excoro/ion &- Shoring 
- Vancouver Sholcrete 
- Power Sholcrete Sharing LTO. 
- Mo,'nland Excavation &- Shofl'ng ltd. 

Fil£ NO.: 

1.2 The preceding list does not express or imply any guarantee or warranty of the contractor's 
performance. II 1s the responsibility of the contractor lo undertake the work shown on the Design 
Drawings. 

7.3 Shon'ng contractors other /hon those listed above may be considered by the Engineer only w!lh 
submission of references and quoh'ficotions for of least 10 proj'ects of sirmlor size and scope. 
CeoPocific reserves the right lo accept or reject the quolifico/ions of any shon'ng contractor. 

NOTES: 

1. The excovo/ion support design is based on the locations of adjacent structures and utilities which hove 
been suppn'ed. The Contractor shall confirm the locations and elevations of all foundations and ublities 
which may be affected by the work and rapori any d,screponcies lo CeoPocific Consultants Lid. 
{Tel: 439-0922) 

2. All slopes shall be covered with secured polyethylene sheetinq to prevent erosion. 

J The extent of the excavation shall be based on the ArcMec/urol and Structural Drow1'ngs. The Con/roe/or 
shall confirm the size of the excavation required by the basement and report any d1screponcy w!lh these 
Drawings lo CeoPocific Consullon/s Lid. 

4. The Con/roe/or must obtain prior permission 1'n writing la carry out any work on adjacent private property. 

5. The Contractor shall inform Ce0Poc1fic Consultants ltd. of any surcharge loads which wl71 be w!lh1'n half the 
height of the excavation from /he lop of the excavation so /hot the support system con be modified lo 
support the odd!lionol loads. The Con/roe/or shall also inform CeoPocific 1f and when any groundwater 
seepages occur which may require oddilionol special drains as outn'ned ,n Note 3.4, Drowinq G-2. 

6. The ground cond!lions must be confirmed by CeoPaci/J'c Consultants Lid. when the excovolion is 4 feel 
deep. The Contractor 1s responsible for ensuring that GeoPocific personnel inspect the site. 

DRAW/NC LIST: 

SIT£ PLAN- --------------------- G-Sl 
ELEVATIONS, SECTIONS-------------- G-S2A, C-S28, C-SJ4, C-SJ8, C- S4, C-554, C-S58 

GENERAL SHOTCRETE/UNDERPINNINC 
ANO ANCHOR OfTA/lS-------------- C-1 
GENERAL NOTES------------------ C-2 (SHEET 1 TO 2) 
TEMPORARY SEDIMENT CONTROL FAC/l/TY--- C-ESCf, C-ESC2, G-ESC3 &- C-ESC4 
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GEOPACIFIC 
VANCOUVER KAMLOOPS CALGARY 

Onni Group 
300 - 550 Robson Street 
Vancouver, BC 
V6B2B7 

Attention: Court Brown 

P 604.439.0922 
F 604.439.91 89 

gcopacific.ca 
1779 W75lh Ave. 

Va ncouver, B.C. Canncla V6P 6P2 

June 28, 2018 
File#: 12376-C 

Re: Geotechnical Investigation Report: Pearson Dogwood Site - Parcel C 
500 & 650 W 57th Avenue, Vancouver, B.C. 

1.0 INTRODUCTION 

We understand that Onni Group is planning to proceed with the re-development of the above referenced 
site. Based on the Pearson Dogwood Policy Statement (dated February 2014), and preliminary design 
drawings shown in the proposed rezoning application (2017) the re-development of the site is expected to 
include a 27 storey tower with a 7 level podium and 4 levels of common underground parking. We 
anticipate that reinforced concrete construction will be employed for the entire development. No detailed 
structural information for the development has been provided at this time, however, we expect heavy 
loading for the proposed development. 

This report presents our recommendations for the design and construction of the proposed development 
and temporary excavations, based on findings from our geotechnical investigation and experience in the 
immediate area. This report has been prepared exclusively for Onni Development for their use and the use 
of others on their design team, as well as for the City of Vancouver for use in the development and re­
zoning process. 

2.0 SITE DESCRIPTION 

The site is located in the south Cambie area of Vancouver and encompasses several city blocks. The site 
is divided into a total of 9 parcels which arc expected to be constructed in 5 phases. The site is bounded 
by West 57th Avenue to the north, Cambie Street to the east, West 59th Avenue to the south and Heather 
Street to the w'est. Currently, the site is improved with two care facilities which consists of single storey 
buildings, paved pathways, parking areas, and open green spaces. Parcel C is located along 57th Avenue, 
bounded by parcels F, D and B to the west, east and south respectively. The site gently slopes from north 
west to south east. 

The site location relative to. the surrounding improvements is shown on our Drawing No. 12376-C-0l, 
following the text of this report. 

12376-C Geotechnical Investigation Report: Pearson Dogwood Site Parcel C, Vancouver, B.C. Pagel 
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3.0 SITE INVESTIGATION 

GeoPacific Consultants conducted a preliminary geotechnical investigation of the Pearson Dogwood site 
on July 28 and 29, 2014. At this time, a total of 16 solid-stem auger holes, labelled TH14-01 through 
TH14-16, were drilled to depths between 4.6 and 12.2 metres below existing site grades. A supplementary 
geotechnical field investigation of the Parcel E site was completed on May 11, 2018 to install a 
monitoring well for continuous groundwater monitoring below the anticipated parkade depths and to 
provide additional geotechnical data in the immediate vicinity of the development. At the time of this 
investigation, one solid-stem auger hole, TH18-03 was drilled to a depth of 11.6 metres below grade 
(mbg) and a well with a 3 m screen was installed to a depth of 11.6 mbg. This drilling was completed 
using a truck-mounted drill rig, supplied and operated by Southland Drilling Ltd. of Burnaby, B.C. The 
test holes were located, supervised and logged by a member of our geotechnical staff. 

Prior to our investigation, a BC one call was placed and a member of our utility locate staff was on site to 
clear the test location of buried services. The test .hole was backfilled and sealed in accordance with 
provincial abandonment requirements following classification, sampling and logging. 

The test hole log is presented as Figure A.01 in Appendix A. The test hole logs from our preliminary 
geotechnical investigation are presented in Appendix B. The approximate locations of the test holes 
shown on our Drawing 12376-C-0l, following the text of this report. 

4·,o SUBSURFACE CONDITIONS 

4.1 Soil Conditions 

The soil classification used herein is based on the "Unified Soil Classification System", except as 
otherwise noted. 

The general geology of the region under investigation is described as Vashon drift and Capilano 
Sediments of Pleistocene age according to the Geological Survey of Canada map 1486A. The Vashon 
drift is characterized by lodgment and minor flow till • with lenses and interbeds of substratified 
glaciofluvial sand to gravel. 

The subsurface conditions at our test hole locations was noted to consist of a silty sand and gravel fill to 
depths of 0.33 mbg, followed by a firm to stiff silt layer, extending to a depth of 2.7 mbg, overlaying a 
very dense glacial till. The till generally consists of dense to very dense silty sand to sand and gravel. Our 
experience in the area as well as the drilling conditions on-site indicates that cobbles and boulders may be 
present within glacial till. This glacial till layer was noted to extend beyond the termination depths of our 
test hole. 

The Vancouver's Old Streams map, published by the City of Vancouver, shows a buried stream 
approximately aligned at the center of the site that trends south east through the property. Our test hole 
did not encounter stream sediments in Parcel C. 
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4.2 Groundwater Conditions 

Based on observations at the time of drilling as well as our previous work done at the site, some 
groundwater is expected at 5 - 7 mbg. Perched groundwater· 1ocated above the till is expected to develop 
in all areas of the site within the surficial fills and sand or silt layers overlying the glacial till during wetter 
periods of the year. 

Discrete zones of discontinuous seepage are common within the local glacial till. These zones produce 
moderate to heavy seepage until drained and light to negligible seepage thereafter. We expect that the 
anticipated seepage may be handled by conventional sumps and sump pumps 

5.0 DISCUSSION 

5.1 General Comments 

As noted above, the re-development of this parcel is expected to include a 27 storey tower with an 
adjacent 7 level podium over 4 levels of common underground parking. We anticipate that reinforced 
concrete construction will .be employed for the entire development. No detailed structural information for 
the development has been provided at this time, however, we expect heavy loading for the proposed 
development. 

Based on the observed soil conditions at the site, we expect that the proposed structure.s may be founded 
on conventional strip and pad foundations bearing on the very dense glacial till noted at our test hole 
location. Where foundations cannot be constructed on unweathered glacial till they should be placed on . 
engineered fill, as defined in Section 6.1. Our foundation recommendations are provided in Section 6.2. 

No special ground treatment is anticipated provided that all foundations are constructed on the 
undisturbed, very dense glacial till. 

Any below grade construction, such as for building parkades, will likely be at or near adjacent property 
lines on the north side and in close proximity to adjacent parcels to the east, south and west. As a result, 
vertical shoring is expected to be required for the entire excavation. Open cut excavations should be 
considered where there is sufficient room to do so. Our temporary excavation and shoring 
recommendations are provided in Section 6.6. 

We expect that normal pumped sumps would be sufficient to control initial perched groundwater flows 
and seepage from discrete sandy zones within the glacial till seepage during excavation A conventional 
drained cavity could be constructed around the below grade construction. 

• Our experience in this area of Vancouver indicates that large cobbles or boulders may be present within 
the glacial till. We expect that splitting or blasting may be required to remove any large boulders that are 
encountered which cannot be readily removed with the on-site excavation equipment. 

The subsurf~ce soils are not expected to be prone to liquefaction or other forms of ground softeriing under 
the design earthquake defined under the the 2014 City of Vancouver Building Bylaw (VBBL). 

We confirm, from a geotechnical point of view, that the proposed re-development is feasible provided the 
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recommendations outlined in Sections 6.0 are incorporated into the overall design, 

6.0 RECOMMENDATIONS 

6.1 Site Preparation for Buildings 

We expect that the depth of stripping at this site will be dictated by proposed foundation elevations rather 
than the condition of the soils present on-site. However, prior to construction of foundations and floor 
slabs all existing structures, vegetation, topsoil, fill, organic material, debris, refuse, and loose or 
otherwise disturbed soils must be removed from the construction areas to expose a sub grade of very dense 
glacial till. ' 

Any grade reinstatement under footings bearing on glacial till should be done with lean mix concrete with 
an unconfined compressive strength of 5 MPa at 28 days. In areas not supporting foundations, grade 
reinstatement can be done with "engineered fill". In the context of this report, "engineered fill" is 
generally defined as clean sand to sand and gravel, .containing silt and clay less than 5% by weight, 
compacted in 300 mm loose lifts to a minimum of 98% of the ASTM D698 (standard proctor) maximum 
dry density at a moisture content that is within 2% of optimum for compaction. The glacial till subgrade 
may be sensitive to changes to moisture content. Therefore, the excavation subgrade should be graded to 
prevent ponding of water at footing locations. Any water softened soil must be excavated to expose a 
subgrade of undisturbed very dense glacial till. 

6.2 Building Foundations 

Based on the anticipated founding depth and the test hole information, we envision that the new building 
foundations will be constructed on a dense glacial till subgrade. 

Pad and strip footings founded on the undisturbed, very dense glacial till can be designed at a 
Serviceability Limit States (SLS) bearing pressure of 600 kPa and at a factored Ultimate Limit States 
(ULS) bearing pressure of 900 kPa for use under short term transient loading such as those induced by 
wind or earthquakes. Footings should not be less than 450 mm in width for strip footings and not less 
than 600 mm for pad footings. All footing· subgrades must be immediately protected using a thin layer of 
lean mix concrete. 

Foundations which are placed on "engineered fill", as defined in Section 6.1, may be designed on the 
basis of a SLS bearing pressure of 120 kPa and a factored ULS bearing pressure of 180 kPa for strip and 
pad footings. 

Irrespective of the allowable bearing pressures given, pad footings should not be less than 600 mm by 600 
mm and strip footings should not be less than 450 mm in width. The foundation should be buried at least 
460 mm for frost protection. 

We expect that the settlement of footings designed as recommended should be within the normally 
acceptable limits of 25 mm maximum and up to about 20 mm differential over a 10 metres span. 

Adjacent foundations constructed at differing elevations should be offset from each other by a minimum 
distance of twice the difference in elevation (2H: 1 V). For example, two foundations separated by 1.0 m in 
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elevation should be offset horizontally from each other by a minimum distance of2.0 mas measured from 
the inside edges of those foundations. Foundations constructed within 2H: 1 V of each other may irnpose 
additional vertical and horizontal forces on lower foundations, columns and/or foundation walls. 
GeoPacific should review foundation layouts which do not achieve the minimum 2H: 1 V offset. 

The foundation sub grade must be reviewed by the geotechnical engineer at the time of construction. 

6.3 · Slab-On-Grade Floors 

In order to provide suitable support for slab-on-grade floors we recommend that any fill placed under the 
slab should be "engineered fill" described in section 6.1 above. 

Floor slabs should be underlain by a minimum of 150 mm of 19mm clear crushed gravel fill to inhibit 
upward migration of moisture beneath the slab. The crushed gravel fill should be compacted to a 
minimum of 98% of the ASTM D1557 (modified proctor) maximum dry density at a moisture content 
within 2% of optimum for compression. A moisture bafrier should underlie the slab directly above the 
free draining granular material. The 19mm clear crush gravel layer should be hydraulically connected to. 
the perimeter drainage system to facilitate the removal of any water which may accumulate below the 
floor slab. 

Compaction of the slab-on-grade fill must be reviewed by the geotechnical engineer, 

6.4 Foundation Drainage 

A perimeter drainage system will be required for the below grade portion of any structure to prevent the 
development of water pressure on the foundation walls. 

We recommend for preliminary design of the foundation drainage system that the mechanical or civil 
designer utilize an inflow rate of 20 litres/minute, assuming a 4000 m2 parkade area. Flow rates should be 
confirmed at the time of excavation and adjusted, if necessary. 

Any at grade .structures which are constructed at least 200mm above finished outside elevations and are 
graded to direct surface water away from the building into the site storm water system do not require a 
perimeter drainage system. 

6.5 Seismic Design of Foundations 

The subgrade conditions underlying the site may be classified as Site Class C as defined in Table 
4.1.8.4.A of the 2014 VBBL. Peak ground accelerations on firm ground for the approximate site location 
is 0.48 g (National Resource Canada, Site Coordinates: 49.218 degrees North; 123.119 degrees West). 

6.6 Temporary Excavations 

As mentioned above any construction below grade, will likely be at or near adjacent property lines on the 
north side and adjacent parcels to the east, south and west. As a result, the excavation should be shored 
using a conventional anchored shotcrete shoring system. It is our opinion that the natural soils are 
sufficiently dense and strong that vertical cuts may be supported with the use of shotcrete shoring with 
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sufficiently dense and strong that vertical cuts may be supported with the use of shotcrete shoring with 
pre-tensioned grouted soil anchors, which is the most economical system available in Greater Vancouver. 
Hollow core (self-drilling) anchors should be anticipated in sandy zones within the excavation. 

Some excavation induced ground movements are unavoidable, irrespective of the shoring method used. · 
Given the depth of excavation contemplated for this project, we expect movements at the perimeter of the 
excavation to be in the order of 15 to 20 mm at the excavation face, decreasing to 7 to 10 mm at 3 metres 
away from the excavation face. Structural damage is not common at this magnitude of movement, though 
some minor cosmetic issue may have to be addressed. · 

Our observations during our site investigation as well as our experience in this area indicate that cobbles 
and boulders may be present within the native soils. Cobbles and small boulders can typically be 
removed with conventional excavation equipment. However, large may require splitting/blasting to 
facilitate their removal from the site. · 

Light seepage should be expected during the wetter months due to the formation of perched water tables 
in the surficial soil overlying the lower permeability glacial till. Light seepage is expected from the glacial 
till. Temporary moderate to heavy seepage should be expected from any sand to gravelly sand seams 
present within the glacial till until they drain. We expect that inflows may be handled with sumps and 
sump pumps. 

Shoring installation requires review at the time of tie back anchor installations and trimming of panels, 
prior to shotcrete applications and during tensioning of the tie back anchors. 

GeoPacific can provide an excavation/shoring design upon request. Installation of anchored shotcrete 
shoring must be reviewed by the geotechnical engineer. 

6.7 Lateral Pressure on Foundation Walls 

As indicated above that the propose development may have a several levels of below grade construction. 
The earth pressure on below grade walls depends upon a number of factors including the backfill 
material, surcharge loads, backfill slope, drainage, rigidity of the basement or retaining wall, presence of 
shoring, and method of construction including sequence and degree of compaction, For a partially 
restrained basement wall designed for static pressure a pressure distribution of 4.SH (kPa) triangular, 
where H is the height of the restrained soil in metres, should be employed. · 

Dynamic loading induced by an earthquake should be added to the static loads and should be taken as 
2.5H (kPa) inverted triangular. 

We have assumed that a free draining back fill will be used behind the foundation walls and that a 
perimeter drainage system will also be employed to collect any water from behind the walls. Therefore, 
our wall loading scenarios presented above assume that no water pressure will be generated behind the 
walls. 

Backfill materials, shotcrete removal and procedures on or adjacent to the City properties should be in 
accordance with the current edition of "The City of Vancouver Street Restoration Manual". 
All earth pressures are based upon unfactored soil parameters and are assumed to be unfactored loads. 
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6.8 Utility Design and Installation 

Site utilities will be required beneath the slabs-on-grade. The design of these systems must consider the 
locations and elevations of the foundations. The service trenches and excavations required for the 
installation of the underground pipes, vaults and/or manholes must be located outside of a 1.5: 1 (H: V) 
slope measured downward from the edge of adjacent foundations. 

All excavations and trenches must conform to the latest Occupational Health and Safety Regulation 
supplied by the Worker Compensation Board of British Columbia. Any excavation in excess of 1.2 
metres in depth requiring man-entry must be reviewed by a professional geotechnical engineer. 

7.0 .DESIGN REVIEWS AND CONSTRUCTION INSPECTIONS 

The preceding sections make recommendations for the design and construction of the proposed re­
development of the Pearson Dogwood site in Vancouver, B.C. We have recommended the review of 
certain aspects of the design and construction. It is important that these reviews are carried out to ensure 
that our intentions have been adequately communicated. It is also important that any contractors working 
on the site review this document prior to commencing their work. 

It is the responsibility of the contractors working on-site to inform GeoPacific a minimum of 48 hours in 
advance that a field review is required. In summary, reviews are required by the geotechnical engineer for 
the following portions of the work: 

12376-C 

1. Stripping 
2. Excavation 
3. Shoring 
4. Engineered Fill 
5. Foundation 
6. Slab on-grade 
7. Backfill 

Review of stripping depth. 
Review of temporary cut slopes. 
Review of shoring installation and anchor testing. 
Review of fill materials and compaction. 
Review of foundation subgrade. 
Review of subgrade and underslab fill materials and compaction. 
Review of backfill materials and placement against foundation walls. 
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8.0 CLOSURE 

This report has been prepared exclusively for Onni Group for the purpose of providing geotechnical 
recommendations for the design and construction of the proposed re-development of the Pearson 
Dogwood site. The report remains the property of GeoPacific Consultants Ltd. and unauthorized use of, 
or duplication of, this report is prohibited. 

We are pleased to be of assistance to you on this project and we u t that our comments and 
recommendations are both helpful and sufficient for your current purp e . If you would like further 
details or would like clarification of any of the above, please do not hesita e t call. 

For: 
GeoPacific Consultants Ltd. 

Daniel Kokan, B.A.Sc., E.I.T. 
Geotechnical Engineer-in-Training 

JUN 2 9 

Ma okan, M.A. e:-: ~ _ °'g. 
Principal 
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Test Hole Log: TH18-03 
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Test Hole Log: TH18-03 
File: 12376 - C 
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Page: 1 of 1 
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APPENDIX B - 2014 TEST HOLE LOGS 



( 

( 

Test Hole Log: TH14-01 
File: 12376 
Project: Preliminary Geo!echnical Investigation Report 
Client; Coastal Health 

Geo 
Consultants Ltd. 

Site Location· West 57 to 59 Ave Cambie to Heather SI Vancouu215-1200Woll 73rdAwnuo, Vamowor, BC, VeP 805 
• · , ' • • 'Toi: 804430.0022 FOl<80~..\3U.0189 

INFERRED PROFILE 

:[ 
SOIL DESCRIPTION ~ 

0 III 

l t J:I 
E 

Cl> 11, Cl> 
0 

I 
Cl 

0~ _mo . ~round Surfa~ r-' ~ Asphalt (60mni) 1---
·I. \/111 (Sand and G~v•ij 

• I 

I 
2 SIii and Sand (Gl11cle/) 

pompQci 1GAana11c$1.\tm ,11111 SU, tom11 ol 
·om'lll, ill I'~ bruwo. :f . ®O,am br(t1111,,,I9r11, 
@111\ llecome cte~l!0-81\NO 111Id SILT IJJL some ol 
gla!ri!I, (1~<:, Mbblo, b1u1t11 

6 .• @1.6m become grey, 

:1 e-= . 
g.: 

:, 
·10-: ~ @3m I/ace to some of mol~ture. 

> ·I : . . 
12 = · 

13-: 4 
. 

14 ;_ 

15 7• @4.5m uniform, grey, aome moisture. 
; 

16 : 
: 5 

17 :-

'18 : . 
'19:. -

2CI:: 6 
End of Borehole 

21 - · 

Logged: AM 
Method: Solid Stem Auger 

Date: July 28•29, 2014 

-e.:T . 

'o 
~ -j 
c:: 

8 
~ DCPT 
j (blows per foot) 
0 10 20 30 40 a 

35 
• 

U:L 

tf .. 

7i,e 

~I ·--·'! 

~ 
...... .... 

j Remarl~s 

C 
:::J e 
(.!) 

>L 

>~ 

'!" 4.5m aas•m•d water table. 

Datum: Ground Elevation 

Figure Number: A 1 

Page: 1 of 1 
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Test Hole Log: TH14-02 
File: ·12376 
Project: Preliminary Geotechnlcal Investigation Report 
Cl/ent: Coastal Health Consultaiits Ltd. 
Site Location: West 57 to 59 Ave., Camble to Heather St., Vanoou~!~iiJ~~;:!/3rdA..,,n~~=:'.o~~9 V6P 606 

:~;: 
-

4-:'· 

5 

6 

1$ 

10.:( 

·! 

2 

:'- 5 
17 ..:,_ 

1 

INFERRED PROFILE 

SOIL DESCRIPTION 

Ground Surface 
·\Asphalt (50mm_) - ·- · ., 

"Ill.! FIii (TIii) I 
•~ 1cobbly 1111 Fil l, brown. _ __ j 
' Silt and Sand (Gisela/) 

Dens• SILT and SAND 1111, trace/some of graval, 
oco, cobble, brown, 
@1.2m very dense, aome of gravel. 

t @2.7m become grey, aome of molsllJre, 

I' 

I . 

@4.5m llaca/some of moisture, 

Logged: AM 

Method: Solid Stem Auger 

Date: July 28-29, 20·14 

e ._.. 
> 
Q) 

~ 
C. 
Q) 

0 

ir.n-
K~ . 

....._ 
~ 
1: 
~ 
0 

(.) 

I DCPT 
(blows per loo~ ·o 'IO 20 30 0 :E I I ' I 

= · 
~ ...... 
I-

1 
C: 
:::, 

Remarks 

e 
(!') 

2,5m perched ground waler. 

,. 
~ I I 

,J 
, . "?.' Bill assumed water table. 

Datum: Ground Elevation 

Figure Number: A.2 
Page: 1 of 2 
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.. 

( 

( 

Test Hole Log: TH14-02 
File: 12376 

Project: Preliminary Geotechnlcal Investigation Report 
Client: Coastal Health 

:~ 

::f 7 

24~ 

25? 

'€! 
30-~:.. 

3·1 l . 

-
38 > 1·1 

37: -
T 

30 J 
-I 

:39-:[ 

I · 'I 

Logged: AM 

INFERRED PROFILE 

SOIL DESCRIPTION 

Method: Solid Stem Auger 

Date: July 28-29, 20'14 

]: 
~ 
ill 

l 
Q) 

Cl 

-.o c;1, ..... .... 
C: 

~ 
C: 
0 
(.) 

~ 
j 
0 
:: 

Consultants Ltd. 

DCPT 
(blows per foot) 

10 20 30 40 

i 
...... ... 
Q) 

J 
"O 

Remarks 

C: 
:::i e 
(9 

Datum: Ground Elevation 
Figure Number.: A;2.. 
Page: 2 of 2 
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Test Hole Log: TH14-03 · 

File: 12376 

Project: Pralimimuy Geotechnlcal Investigation Report 
Client: Coastal Healtl1 Consultants Ltd. 
S/ta Location· West 57 to 59 Ava Cambia to Heather st Vancou"21a- ·12oowe~t 731llAwnue, VOll<l®1W,ec1 vepoo. 

" ' '' • ' "ro1:eo4-4ae-0sn FaxOO<t-439-91'811 

tNFERRED PROFILE 

,....,. 
-S 

SOIL DESCRIPTION 6> 
ii] 

R 
Q) 

Ci 

:t I 

::1: 

i----G~ro~u=nc.t §urfyl_c_e ____ ,,__ 
Asphalt (63mm) _ _ _ ./: O'Jr 

\, FIii (TIii) - -

. 2 
r: 
3~-

9 · 

'IQ - ~ 

·1 ·1 :. 

·12-: -
. 

•13.: . 
Id -~ 

·1!3 :,_ 

18 

19: 

20-: 
n .. 

I) 

\compact slit and •~nd_~II FILL, ~!low brown. 

Slit snd Sand (Glaclalj 
" Very still SILT end SAND glacfpl 1111, aome gravel, 

ace, cobble, aqme or molelure, brown. 
@1m become very dens", trace or moisture. 

@2.2m become grey, sandier, 

@5m aom<i mololure, 

End or Borehole 6. I 

Logged: AM 
Method: Solid Stem Auge1 

Date: J~1ly 28-29, 20-14 

,....,. 
~ .... 
C 

~ 
8 
IE DCPT 

i (blows per foot) 
10 20 30 40 

:i: 

~ ..... ... 
i 
"C 
r= 
:::, 

e 
(!) 

Remarks 

Sm assumed water t~ble. 
Increased rate of penetration, 

Datum: Ground Elovatiori 
Figure Number: A. ·1 
Page: ·1 of 1 
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( 

( 

( 

Test Hole Log: TH14-04 
File: 12376 

Project: Preliminary Geotechnlcal Investigation Report 
CJ/ent: Coastal Health Consultants Ltd. 
Site Location: West 57 to 59 Ave., Cambie to Heather SL., Vanc<Jl1'4!~iim~~:J/3rdAwn1iii~~~fs V8POG5 

INFERRED PROFILE 

I ,....., 
E .._, 

SOIL DESCRIPTION ~ 
£ 
C. 
QI 
0 

0~ !Tb I Ground Surtacti 
,111!1.. Asphalt (125mm) 

1- . ~iff . Fill (Sand and Gravel) 
. l!l!i! Dense gravel and sand FILL, brown. 

2·: ' • ' 
I .. 

n:o:-

:i..: 
1 -

4-::· 
u · ·!jj Slit and Sand (G/ac/sl) 
" . ~; Very stiff SILT and SAND UII, 8omo gra~I. brown, . • 

1
. _,. _ 

1ii.:1:.:l: !~n~! to dense ~~:um gralnod SAND, trace . ,, 5-: 
6-

-2 
7-. . 
o..: 

9-

lO_. f- ~I 

1·1-. 
. 

·12-

·1::.1 "" •I 

M· . 
15.:. 

-
1()-: ~o 
1- -I •• 

~Ht\ 
·~t~~r~~: 

Ill gra\'01, troco or slit, some moloturo, brown. 

;;;ti:t _ ------·- ' 
· ' I' Slit and Sand (Glnclttl) 

. · Very den.., to dense SILT a.nd:3/INIHIII, ~<Nllo or 
1- ,I gravel, acc. robble, grey. 

I 
', ;,~ 
., ~ 

•, \ ~· 

, 
l 

' ft , 

' ~ 
. l 111! .. ~m 
: ~r ! , 

. ; " .. 
I 

'18.: ·! " .. End of Borehole 
-· ·--·- '7tTf-

:i I 

6 

I :21 :1 

Logged: AM 
Method: Solid Stem Auger 

Date: July 28-29, 2014 

,....., 
#. .._, ... 
C 
2 
C 
0 

(.) 

] DCPT 
' .!il (blows per foot) 

0 10 20 30 40 
~ I ' I 

! --' L. 

~ ;= 
'O 

Remarks 

C: 
:I e 

CD 

Auger refusal, 

Datum: Ground Elevation 
Figure Number: A.04 
Page: ·1 of 1 
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Test Hole Log: TH14-05 
File: 12376 
Project: Preliminary Geotechnical Investigation Report 

Client: Coastal Health 

Geo 
Consultants Ltd. 

Site Location• West 57 to 59 Ave Cambia to Heather St VancoulP-16•12oow~•113rdAwnue, vancoU\vr,ac, VGP 8G6 
• ·• ·• Tel; 6O,J.-430.0022 fax804•13G-Gt69 

:5 
fit 

Cl 

INFERRED PROFILE 

SOIL DESCRIPTION 

....t- - - ·· Ground Surface 

. " \. Asphalt (75mm) 
1-'i FIii (Sand and Gravel) 

:t · Compact sand and gravel FILL, grey. 
i 

' 
Silt 
Very atlllto alllf SILT, aandy, 1tace of gravel, 
orange brown. 

:13-~l--~---
;:::::i-::::- Sand 

r _.,··.::_._:i_.';_: Comp~ct lo denae SANO, some or slit, fine 
: _ 2 graJ~ed, 1tece or gravel, yellow browo, 

F. ~til\ ~.1mmolat 

81 -:-:-.::d':::I.·•: -----::-::---

9 • Slit and Sand (Glaclal) 
Denso to vory denao SILT aocl SAND tUI, 

10 · - 3 eomo/lraco of gJ'llvel, occ, coble, brown, molal, 

·L1 : . 

12-: 
::J. 

13·:~ 4 
1 · 

14 - • 

rn-= . 
Hl: 

- '5 
17 • 

1.F.I · 

. 1! 
! 
I ti;. 
l "' 

,· 7,: 
C 

•, '. 
19 -. i [ ,; I 

:!.. . .. 
20:.i tl . ~ -

., w, 

7. IT j • ::~: 

Logged: AM 

@4m become grey, tr,ce or molsllJre. 

@8m •ome ol moisturo 

Method: Solid Stem Auger 

Date: July 28-29, 2014 

E 
6i 
m 
i 
Q) 
0 

o:-o-

,-.. 

~ .... 
I 
0 u 
~ DCPT .a 
Ill (blows per fool) ·o 10 20 30 40 2 

=:, 

~ 
--... 
j 
-0 
C: 
::J e 
C!) 

. , 
i 

' I 

Remarks 

2m assumed perohod waler. 

Datum: Ground Elevation 
Figure Number: A.fi 

Pa9e: ·1 of-2 
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( 

( 

Test Hole Log: TH14-05 
Fife: 12376 
Project: Preliminary Geotechnical Investigation Report 
Client: Coastal Health 

' ?.~1: . 
: - tJ 

30~. 

3'1 ·: 

32~!· 
33.:i.... ., 

l. 
:~ ., 

. 
35-: 

. 
:;16 ~ - ·1 ·1 

37 : · ' ~ lll ~,-, ~ ;m . 

39. 
:- '12 

4□ J 
41} 

:,. 

,12-i-

Logged: AM 

INFERRED PROFILE 

SOIL DESCRIPTION 

End of Borel1ole 

Method: Solid Stem Auger 
Date: July 28-29, 2014 

g 
~ ;s 
a. 
Cl) 
0 

~ 0 .._, 
..... 
C: 

.J!,l 
C 
0 
(.) 

~-
-ffi 
'6 
:; 

\ '•. 

Geo 
Consultants Ltd. 

DCPT 
( blows per foot) 

10 20 30 40 

~ -.... 
fJ 
3: 
"O 
C 

Remarks 

::, 
e 

(!) 

7.lim e~llmated water table. 

Auger refusal. 

Datum: Ground Elevation 
Figure Number: ?,..5 
Page: 2 of 2 
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,...-- ~----~~----- ~ ~ -------- ------- ~---------~--, 

Test Hole Log: TH14~06 
FIie: 12376 

Project: Preliminary Geotechnical Investigation Report 
Cllent: Coastal Health 

Geol~'­
Consultants Ltd. 

Site Location· West 57 to 59 Ave Cambie to I-leather St V"ncou•"15 - 1200Wesl 73rdAl'!lnuo, VancoU'IOf, BC, V6P BCJ5 
. • ·, .., '· ·, « "Tai: 6□4--439-0922 FelC604-439-01B9 

INFERRED PROFILE 

SOIL DESCRIPTION 
0 .a 
[ 
en 

0~ -~n0 ,__,___ Ground Surface 
: _ ; llll, Asphalt (125mm) 

1 . Bill · Fl/l (Sand) 

I ,...,_ 
g 
6', 
[I] 

~ g-
0 

___ ,. 
'J ~ - ~ Very dense grava\ly sand FILL, brown, 

:f_r ~-__ S_ll_t (-G-la_c_la-1)- ·-- .. ----•~o:a 
: 'I Very stiff SILT, low pla~tlc, some of sand, trace of , 

4 ; gravel, ace, cobble, brown, 

6 · -

e-='-
. ~- 2 1, 'Ii!;' 
7 --: _ 1 • ;._iµ, Send end Silt (Glee/al) 

' --------
m VQry dense SANO end SILT un, trace of gravel, 
n i acc. cobPla, brown, 
i. 

-- End of Borehole 
)3 -- ,. 4 

14--:. 

17 : -

20 ~. t3 
•. I 

Logged: AM 
Method: Solid Stem Auger 
Date: July 28-29, 2014 

-

---~ 0 
'-' -C: 
Q) -a 

(..) 

~ 

i 
:2E 

DCPT 
(blows per foot) 

·10 20 30 40 
I I I 

11 
• 

3'1 
• 

38 . 
•11 . 

~ 
...... 
L. 

2 Remarks 

' 
~ 
-0 
C 
;:J e 
(!) 

::·\W 

r 
:•~O 
~ 

Auger rerusal. 

Datum: Ground Elevation 
Figure Number: A.06 
Pa(;le: 1 of ·1 



( 

( 

r------------------- -------- ---------=·=·-=--

Test Hole Log: TH14-07 
File: 12376 

Project: Preliminary Geotechnical Investigation Report 

Cf/ent: Coastal Health 

Geo 
Consultants Ltd. 

Site Location· West 57 to 59 Ave Cambie to Heather St Vancou-P.16- 1200Weel 73rdAwnoo, Vancowor, BC, V6P6G6 
' ' • • ' · • Toi: 604-430.0922 . Fex604--t90-0t80 

i 
Cl 

11 m o~ o 
F 

2 ' 

3-: 

7 :. 
8 . 

9-: 

2 

10 - 3 

-i1.: _ 

'12 

13. 4 

'l4·l 
:r 

'16 :~ ·, 
•15:t-

17-: · 

18: 

·t';J ·.: · 

6 

INFERRED PROFILE 

SOIL DESCRIPTION 

E ._, 
[j 
[l 

i 
0 

Ground Surface --··-•.-✓,-o:o· 
Asphaft (75mm) 

Fill (Sand) A 7CT 
Compact aimd FILL, silty, some 9ra11el, black. / 

Silt 
Very stiff SILT, some/trace of sand, !tac, of 
gravel, brown. . 
@1.1m some o/ clay, light brown, stiff lo very stiff, 

Silt (Glacial) 7J:i"" 
Very stilt SILT dominant 1111, sandy, trace/some or 
gravel. oco, cobble, brown, trace/some moisture. 

@Jm some of moisture. 

Sand (Glacial) 
Oanse lo compact One to medium grained SAND, 
trace/soma gavel, sllty, grey, wet, 

20-: .. 6 r"' .......... ,_ _ _ _ ___ ,. _____ ·-· . - ·e. I 
End of Borehole 

21 -

Logged: AM 
Method: Solid Stem Auger 
Date: July 28-29, 2014 

. 2'2..7 

j_1.3 _ 

__ H4 

DCPT 
(blows per foot) 

10 20 30 40 

~ ..... 

j 
C! 
::, 
e 

(!) 

" 

Remarks 

4.6m assumed waler table. 
Increased ralo or penetration. 

Datum: Ground Eleva!ion 

Figure Number: A. 7 
Page: 1 of 1 
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Test Hole Log; TH14-08 
File: 12376 

Project: Preliminary Geotechnical Investigation Report 
Client: Coastal Health 

Geo 
Consultants Ltd. 

Site Location: West 57 to 59 Ave., Cambia to Heather St., Vancou~!:~s~~~;:!z73'~Awn1J=~~1~s veP 5G5 

INFERRED PROFILE 

l I 1: ,....,. .l!! _§. -C a; Remarks 
SOIL DESCRIPTION iii 8 1 

] 

' 
!!! DCPT "U .a (blows per foot) 

C 

[ .!!I ::, 
0 10 20 30 40 e 

(/'J 0 ~ I I (!) 

Ground Surfllce 
- ------- ----··-- 7,j]j' 

Asphsft (150mm) .. . ~--·· 
· \ FIii (Sand and G,avol) ------·· 

, Dense slit and sand li11Cl (1/<J.~•~ ~I.ii'(, 1111.>r, / 

'! Slit snd Sand (Glacliii)' -~ 14.2_~ 
Very atlrt SILT 1111, uandy, ltaco of gravel, moist, 
llghlbrown. 

8 . 

s-=. 
io .J- 3 

';1 .-
1·1-=-

--,~~ 
-

13 ~. 4 

'1<1 -: ' 

15..: · 
-: - 5 

·J,' -. 

18~. 

19~ 

I . 

I ' I I 
! 

I • 
V' 

@1.6m boaomo very denso SILT and SANO, 
brown, trace of moisture. 

Sand (Glacla/) 
Dense SAND, soma of silt to silty, some of gravel, 
grey. 

'.¥0 ~ 6 F"'"'½----- - ---
End oi Borehole 

Logged: AM 
Method: Solid Stem Auger 

Date: July 28-29, 2014 

4.6m assumed walor table. 

Datum: Grow;d Elavalion 
Figure Number: A.8 
Paga: ·1 of 1 
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( 

( 

( 

Test Hole Log: TH14-09 
Fi/e:12376 
Project: Preliminary Geotechnical Investigation Report 

Client: Coastal Hec1lth 

.c ..... 
0. 
Q) 

0 

;J 
~.: .. 
,r- ~ 

·1 6-:· 
- :l 

F 
-, 

.I;!-?° 

~-•' 
10:: .. ~ 

1 'I . . 

12 -· 

13 -j ... ~ 

1,1{ 
16- . 

1'13-: 
6 

'11: 
1e.: 

19 ... : 

20~- 6 

214 

INFERRED PROFILE 

g 
SOIL DESCRIPTION iii 

0 ill 

i .0 
E 
>, Q) 
en 0 

.. Ground_S-'u_rf_ac_e _ _ _ _ 

"''' , Asphalt (100mm) 
·:

1
;; Fill (Sand) ---

11i \ Compact sand FILL.:.,•om_s gravel, grey, 

i H FIii (Till) 

o:o 

• 1 !' • SIIII slit U/1 Fill, s~ndy, some gravel, dark grey, , _ .. ~ 
• . ' -- ---· ...... 09 
,.[ , ~

1
~anlc Horizon ... i • • ~-

::\'.::::::. \ Sli_ff Sil T, \(aoe of ~and •rod gre~lll. light )'lllto,v I vr 
•:·:::;,•:::: ~1011_0. _ ___ _ 

1 h , ·sind ,-T.1 
, C Gt1r~i111cl SANO-, medium oralnecl, lrJGD or // 

: \m01s1ura,'l1~t ,t g~ey. • _ 

SIi( and Sand (Glac/al) 
Vary stiff 811.T dominant IIU, or1\l SAND to ;.~11,1,-, 
!<~e,; of gra'l8!, traee/some n'lolsture, b<own. 

@3.3m very dense. 

@4.6m ~ome of moisture, become silly 1!1/\ND 
glacial WI, dense lo very dense. 

Logged: AM 
Method: Solid Stem Auger 

Date: July 28-29, 20'14 . 

~ 
~ 

'E: 
j!l 
§ 

(.) 

~ 
:::J ..... 
f/l ·5 
:;; 

Consultants Ltd. 

DCPT 
(blows per foot) 

10 

Hi 

·12 

20 so 40 

S1 
• 

30 
• 

I 
--... 
I Remarks 

-0 
C :, 
e 
{!) 

4.5m assumed waler table. 

Datum: Ground Elevation 

Figure Number: P-.9 

Page: 1 of '2 
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,----------------------- -------~-·-·-- - ---

Test Hole Log; TH14~09 

FJ/e: 12376 
Project; Preliminary Geotechnlcal Investigation Report 
Client: Coastal Health 

23..: 

~~~ 
: - 9 

30: 

3'1 :· . . 

36 . 
. 

;37 .: 

3fJi[ 

30 fr-
tiQ ~, 

,11 ➔ 

42-f 
Lo$ged: AM 

INFERRED PROFILE 

SOIL DESCRIPTION 

Method: Solid Stem Auger 
Date: July 28,29, 20·14 

:[ 
6i 
j] 

£ 
a. 
Q) 

0 

l 
] 
C · 
0 
(.) 

@ 
.i:! 
Ill ·o 
~ 

Geo~· 
Consultants Ltd. 

DCPT 
(blows per foot) 

10 20 30 40 
I 

! .._ 
L. 

1 
C 

Remarlcs 

::, 
e 
[.!) 

Datum: Oro1Jnd Elevat\ori 

Figure Number: />·,.9 
Page: 2 of 2 
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( 

( 

Test Hole Log: TH14-10 
FIie: 12376 
Project: Preliminary Geotechnical Investigation Report 
Client: Coastal Health 

C--, 
GeoI acific 
Consultants Ltd. 

Site Location· West 57 to 59 Ave Cambie to Heather St VancoulP.16 -1200 W••I 73'd Awnuo, VsocoU\w, sc, veP 805 
• '• · • Tel: 604-439.0022 FadO,t.,130,0189 

a 
<I) 

0 

0~ nb 
--

1-: 

2 .:J-•, . 
3-: ·1 

4 : . . 
6~ 

-
c-: 

-~ 7: . 
a.:, 

,;-

fl ~ . 
"'! 

10~- ::\ ,_ 
·b1 } 
'l2.-: 

: 
I;}- ._ ,1 

·f,t -
. 

Hi~ -

'It!-: 
- 6 

Ii ~ 
. 

1B . 

·1g . · i 
"0 r, ;:;: -: 

21 - · 

' 

INFERRED PROFILE 

SOIL DESCRIPTION 

__ _ __ Ground Surface 
, Asphalt (150mm) 

1 i ~FIii (Sand and Gravel) 
f'\Y.e~ dense aend end gre\/81 Fili, brown, 

Slit and Sand (Glacial) 
CompQcl SILT and SAND 1111, tmco of gravel, 

I DlalllJO browq, 
• ,! @1 m baoome dense lo very dense, brovm. 

@2.7m become grey, some/lrace of molsutre, 

@4.2m oomo or gravel. 

End ~-f-B-o-re_h_o_le-- --i--,,ca-

Logged: AM 
Method: Solid Stern Auger 

Date: July 28-29. 2014 

DCPT 
(blows per fopt) 

10 20 30 40 
I I 

---I 
'O 
C: 
::J e 

(!} 

Remarks 

4,6m augpr refusal. 

Datum: Ground Elevation 
Figure Number: A. 10 
Pa9e: 1 of 1 
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Test Hole Log: TH14-11 
Pile: 12376 

Project: Preliminary Geotechnical Investigation Reporl 
Client: Coastal Health 

0 
.0 
E 
~ 

INFERRED PROFILE 

SOIL DESCRIPTION 

g 
iu 
lI] 

~ 
Cl) 
0 

o" "b 
1 

__ Ground Surface ___ ___,,.. 
m-Asphalt (75mm) , 

2 

Fill (Sand) ~ --·--· 
~ Very dense gravelly sand FILL, brown. 

; 'Ii 

~ 
~ Organic Sand 
"-7:' Compact blaclt organic SANO. 

:@ ·····---- ·- --·---.. ~--_:::::: Sand ·1.3 )fa Compnct SAND, brown, llace/aome of gravel. 

~t::::::<· 
":?::~::;'. ----- --

.-
9-: -

Very $tlll SILT, some of clay, llace of grav~I, low 
plastlo, brown, 

·II}: - :1 
u.t""fflji--_S-:-/1,.,-t-an_d..,...S-c--and (Glacial) 

l1 -= - •,· , H!_,
1
. Very debns

1
e SILT end SAND till, some of gravel, 

!ti ooo. co be, llace of moisture, brown. 

12 .:.-
3:-

134-4 
::i I 

'14-: . 

'f5 '":. 

16 = · 

1;.: 
5 

@4m, traco of molslufe. 

l/jl4.5m some moisture. 

'16~ 

191 
2or6 P-'-""t- -----214 End of Borehole 

Logged: AM 
Method: Solid Stem Auger 
Date: July 28--29, 2014 

- 3,0 

~ 
~ ..... 
C: 
Ji 
C: 
0 
() 

~ 
j 
0 
:a 

Geo~·­
Consultai1ts Ltd. 

DCPT 
(blows per foot) 

10 :20 30 40 

Remarks 

T 4.5m estimated water table. 

Datum: <.,round Elevation 

Figure Number: A.11 
Page: 1 of 1 
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( 

Test Hole Log: TH14-12 
File: 12376 

Project: Preliminary GeotE1chnical Investigation Report 
Client: Coastal Health 

Geol~"­
Consultants Ltd. 

Site Location· West 57 to 59 Ave Cambie to Heather St VancouV!15• 1200 W••t 73roAv,m110, Vonc01Mr,sc, vePeGs • ·, · • Tel: 604-438-0922 Fax604-430-9189 

.r. ..., 
g. 
0 

0
ft rn - {) 

~ il 
2I 
3-. 

' :r 

o·:. "~ 5.:• 
: - 2 

1~, 

a-:~ 
9 .. 

·io-

11- . 
: 

'12 ~ 

13.:[ 4 

14-: 

15, 

'16: . 
: - ij 

'17-:• 

1 a-: 
rn l 
20{ 6 

.. 

INFERRSD PROFILE 

I 
SOIL DESCRIPTION iri 

m 
:i': 
0. 
QI 

Cl 

_ GfOUflQ .. ~_U::;.l';..:;[t\""Ce;;.,..___ . - O.(f' 
. ,Aspt,o/t (76mm) _ __,... ___ .. 

· 1 ·,m (Sand. an~ Grovel) , ·--err 
\0~11&.0 ijrill'lll 1111d. !IIR~ ol'll,'L, hro\Vp, / 

. :"; , sitt · 1 o.e · 
\Vif(lbll SJLT, eome qfav, u1w~ oloraval. browr.. / 

. "If "s11t and Sf!lld (Giaolsl) . . 
tx,1;~e to wmp11<1t s11-r 1111<1 eA!iO UII, ponto al 
{lrallal, o:<:, ~atAAo, UtP'(, ,some-01 mi:il:ltv,;;, 

1 $1,2111 d6"1io. aoma/lrace-01 gm\'tl. 

@2.7m some moisture, grey. 

Sand (Glsc/al) 
Donao SAND UII, allly, eome/lrace ol gravel, grey. 

@5.5m SANO and SILT lo sl!ly, 

Logged: AM 
Method: Solid Stem Auger 

Date: July 28-29, 20'14 

...... 
';f?. .._. 

1: 
.SJ 
C: 
0 
() 

~ DCPT :::, 
'Iii I (blows per foot) 
'i5 10 20 30 40 :a 

~ ..... ... 
.SJ 
~ 

Remarks 

'O 
C: 
::J e 

(!) 

Datum: Ground Elevation 

Figure Number: A 12 
Page: 1 of 1 
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Test Hole Log; TH14-13. 
File: 12376 

Project: Preliminary Geotechnlcal Investigation Report 
Client: Coastal Health 

I , 

\ 

Consultants Ltd. 
Site Location· West 57 to 59 Ave Cambia to Heather St Vancou-J.15- 120° W••t 73rdl\v.,nuo, vencou"'r, ilc, V8P eo5 

• • 1 J · ' Toi: 604-138-0022 Fax604-4:lll,0180 

INFERRED PROFILE 

:[ 
(I) 

a 

0 
.0 

~ 
Cl) 

SOIL DESCRIPTION 

..--
'l ..... 
C 

]: $ 
C 
0 

~ (.) 

iii ~ ...... ::, 
£ 1ii 
a} ·a 
a ~ 

I .... ... 
2 

DCPT ~ 
'O 
C: 

(blows per foot) ::, 

10 20 30 40 e 
I (!) 

Remarks 

ft 111 
o·-- . Q 

:t ~ -

3 : • 
~ ,1f 

- - ---=G"-ro=u=-nc/ su .._r_fa_c_e _ ___ -t-;iM,"-i 

. , \ Asphalt (60mm) I -d:
2
-

'.;;tJ\ FIii (Sand)· ·----- II, --
'.-.,:•:••::\\oompactgrnvelly sqnd ~ILl, 1111:>y, // 

'.•:Yi \ Organic Horizon ·----/ 
\ Ssnd ... I . o:B . 

Compact SAND, brown, wet, / 
Silt ,::i--

33 
a 

H 
• 

22 
• 

fl 
• 

5 · very sUff SILT, some of olay, lree<1 of gravel, .. 2;f5-
blown, 

20 
• 

6-. 
- 2 

7 

8 -:: 
-9-:,. 

10~- 3 

l'I ~-
=! 

f2: 

13 - 4 
·14 ;. 

15 -: . 
: 

'l{j: 
!l 

17 -

·18-: 
-

H.1-: 

;!Q: fl 

21 

Logged: AM 

Sm snd Sand (G/aclal) 
Danie SILT and SAND UII, some of gr~wl, oco. 
cobble, trace or moisture, brown. 
@2.1m \le,Y dense lo dense. 

@3,1m bocome sandier, gray, compact lo dense, 

Sand (Glacial) ·-- - . i[tr 
Very denuo SAND, eome of •lit moist, some 
gravel, g1ey. 

Method: Solid Stern Auger 
Date: July 28-29, 2014 

2() 

• 

_Q.2 .. 

SEi 
• 

40 
• 

34 
4m esUmatedwater table, free 
water In test hole. 

Datum: Ground Elevation 

Figure Number: .A 13 
Pal}e: ·1 of 2 
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Test Hole Log: TH14~13 
File: 12376 
Project: Preliminary Geotechnical lnvesligalion Report 
Client: Coastal Health 

Geo 
Consultants Ltd. 

Site Locnt{on- West 57 to 59 Ave Carr1bie to Heather St Vancou·215.12-0oweat 73rdAwnu!!t vaocouwr, ec, VeP60o 
.. ' ·• ' · • Yi'el: 604-139.0922 taxll04-138,9188 

INFERRED PROFILE 

SOIL DESCRIPTION 
0 .c .Q .... 
I g. 

Cl 

'i2 .. 

"f Slit and Sand (GiaciaO 
~,'l-; Very dense SILT and SANO 1111, sQme Qf gravel, 

occ. cobble, grey, 

26~. 

26.:f_ 8 

;:! 
:I- 9 

30.·. 

:'i:I - ' 
. 

J?..: - - . 
33 --

~4 ·~. 
:, 

35-=; 
~ ,. 

36} 
37 : · 

38 ~ 
-

Jg...: 

,io,: . -- --·-- ·· 
End of Borehole 

t1 ·1 :: 

42 

Logged: AM 
Method: Solid Stem Auger 

Date: ,July 28-29, 2014 

-

- · 

'E ._, 
6, 

~ 
a. 
Q) 
0 

7.0 -

· ·T:r:r 

,..... 
'?ft. ....... ... 
C 

2 
C 
0 
0 
fll 
.a 
,!Q 
0 
::i: 

-(--

DCPT 
(blows per foot) 

10 20 30 40 

~ 
-. ... 
,gi 

~ 
"C 
C 

Remarks 

::::, 

e 
(!) 

Poor ll!covery below 10m. 

Datum: Ground Elevation 
Figure Number: /\..13 
Page: 2 of 2 

City of Vancouver - FOi 2019-142 - Page 44 of 47 - Part 2 of 4 



Test Hole Log: TH14-14 
File: 12376 

Project; Preliminary Geotechnical Investigation Report 
Client: Coastal Health Consultants Ltd. 
Site Location· West 57 to 59 Ave Cambia to Heather St vancoulJ315-12oowool 73/dA111nue, vancouwr, ec, vePeG5 

• ' " 1 • ·• Toi: 81l<MJ9-0922 Falt601-'139·~169 

£ 
C. 

~ 

l m 
- 0 

'I 

2 :-

3 

1 'I . . 

12: 

·13 : -1 

14- . 

'15-: -

16~ -

·17 · · 

'lil -: 
Hl=-

.5 

INFERRED PROFILE 

SOIL DESCRIPTION 
0 .c 

I 
Ground Surface 

\ Asphalt (80mm) 
ttm FIii (Ssnd) .. 
! Compact gravelly sand FILL, brown. 

\ Organic Horizon 
• I...----. · - · • - - -

$flt 
Bil115lLT, acmenr&nnd, iluce ?~ gravel, grey. 

Slit snd Ssnd (Glaalal) 
Dense SAND and SILT 1111, some or gravel, 000, 

cQbble, brown. 
·, · @1.5m aome rnolsrure, grey. 

Ssnd (Glacial) 
Dense One grained SAND till, aome of slit to ellty, 
groy, oome/llace or g,a...,.1, moist. 

End o f Borehole 

Logged: AM 
Method: Solid Stem Auger 
Date: July 28-29, 2014 

g 
6i 

~ 
fir 
0 

·o:o·· 

- D;G..: 

I 
i 

'o' 0:: ---c 
2 
C 
0 u 
~ DCPT 
i (blows per foot) 
0 10 20 30 40 
~ I I 

~ 

TIA-

~ 
-. ... 

I Remarks 

C: 
::, 
e 
(!) 

3m assumed water table. 

Datum: Ground Elevation 
Figure Number: A:14 

Page: 'I of ·1 
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Test Hole Log: TH14-15 
File: 12376 

Project: Preliminary Geotechnlcal Investigation Report 

Cflent: Coastal Health Consultants Ltd. · 
Site LocatiQn- We"t 57 to 59 Ave <"'ambie to Heather St VancoLI' .215 • 120O w••l 73rd A...in110, Vllll<)0111<ir. ec, vspoos 

' ., . '• "' · • Yre1: 604-439-09:!2 F&X604--l30-01B9 

'2-· 

~..:. 
.., :- ·1 

4·-
J 

. 
n· • . ,, .. 

. _ 2 
7·: 

g.·. 

l<I :. 

1·1 { 

12 "J 

13-?~ 4 
:J 

14 . 

'15-: 
-

1e .: 
:- 5 

ii'-: 
10-: 

'19 ·· . 

20~·· tl 

21 . 

INFERRED PROFILE 

,.... 
.§. 

SOIL DESCRIPTION 6i 
ii] 

t 
Q) 

0 

Ground Surface 
Asphalt (75mm) 

Fill (Sand and Gravel) 
;i:,~ •-.~~ravel ~nd sand FILL, brown. / - ·o.f.i 
:!WI~ Sand 
l,tj)~ ... OOIJlj>i\1:1 SANO, 11<1m,1 :Sill. ~omo croa~lca. tlpcl:. .L o-g 
::/i(::f Saner . . . •--- · · 
:i';;· iii},. ~~.ct SAN~, some of graval, brown, molal -['.r 
;i ~ Hil SJJt 
• , \ l;j~f to:,~ry ~llll llllT, uijudy, trece cf gravel, ! · 1.5 
· . \lll0\\'11. i 

1. ·· 1 Slit and Sand (Giacla/) - ..... , 
1 '1 Very denao to de/lse SILT an~ ~NO llll, some or 

gravel, 0cc, cobble, grey, some of moisture, 

@4.5-8m t,.,,e of moisture. 

End or Borehole 

Logged: AM 
Method: Solid Stem Auger 
Date: July 28•29, 2014 

,.... 
~ 
'E 
2 
C 

8 
~ DCPT 
i (blows per foot) 

1Q 20 30 40 
5-

~ --... 
* 3: 
-0 

Remarks 

C 
::I e 
(9 

Datum: G1ound Elevation 
Figure Number: A.15 
Page: 1 of I 
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I 

Test Hole L,og: TH14~16 
File: 12376 

Project: Prelirninary Geotechnical Investigation Report 
Cllent: Coastal Health Consultants Ltd. 
Site Location· West 57 to 59 Ave Cambie to Heather St Vancou~5-1200 wea1 73rdA11inuo, VaJlCOl/\9', ec, V6P6G5 

' ·• ' • Tel! 604-139-0922 fW(00443&./1169 

-
INFERRED PROFILE 

r 
SOIL DESCRIPTION 

0 .c .a - E Cl. 
Q) ?$ 0 

- l 
Hi · - . 

I 

16 .. -
~ )_ .!) 
~ 17-: ·' t 

·is-="' ; 
; 

. f 
1 

HF d 

-- 6 20.: 
End of Borehole 

... 
21.: 

; 

.Logged: AM 
Method: Solid Stern Auger 
Date: July 28-29, ?.014 

---.s 
~ 
iii 

i 
0 

,...., 

* .._, .., 
C 

J!l 
C: 
0 u 
~ DCPT :::, 
ti (blows per Foot) 
'5 10 20 30 40 
~ I . . . 

36 
• 

32 

20 

16 .. 

2{J 

• 
24 

t:: 

~ 
...... 

j Remarks 

C: 
:::, 

e 
(!) 

Auger refusal. 

Datum: Ground Elevation 
Figure Number: A 16 
Page: 1 or ·1 

. . . 
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N.EL 20J.67' 

t'AIIE SlR£ET 

t-f!l+--- ---Fi[!li'!---~f--- ---E~tl----~~l---t~!l--~~~-- ~~---E~~---E~~ 

r SJKJTCK[Tf WAL1. 

N.EL 203. ' N.El. 20J.2 7' N.EL 201 ' 

OST EZEVATKII 
SC4/..E I"= 1 O' 

f'AIIJE STH£EJ 
-----------------66.6'----------------~1 

I i,_1-------~,_29._.9_' -=----_-_-1_6._t'======::~ 

~ ~ ~ T --"e,_I. ±=2=~=-28' ______ 1 
5.0' ' , 'STACE I EXCAVATION 00 

00 

'"--- _ _ j1J.7' 

STACE II EXCAVATION 
LEGEND: 

,<Z<, 
~, - GRADE flEVATION 

N.EL - NOl,IINA/.. EXCAVATION l.EVE1. 
AT PER/J.IEJ[R = SLAB EL. -lO' 

, ORAfSHOWN 

GEOPACIFIC 
VANCOUYUt KANLOOOt. C,t,1.GA•"T 

1779 \V, 75th A\·, nu" 
V111"11.."0U\'L,-, 8,C. V6P 6fl2 

IJ 604 .-139.0922 
F 604..139.9189 

om1N BY 
C.T. 

15' 

1.6' flORJ(JNC SPACE - N.EL 20367' 

SECTKJIA 
SCA/.£ 1'=/0' 

JANUARY TJ, 2016 
1,D~RO'/H E !• P.['llf IE~ :1Y. 

11.J.K. N.J.K. 

CAMBRIA PAHK 
54TH ll CAUBI[ STR[[T, VANCOUVER, BC. 

AS SHOWN SHOR/NC - £AST £1EVATION I SECTION A 

CMB[ STR£lJ 

N.EL 197. ' 

--.J 
<>.: 

.EL 196.92' 

IRE-ISSUED FOR BP SUBMISSION! 

SECTION A !->-I 
DOOOAG /6 r 75/100 OR APPROV[{) lilERNATE 

I (/ . L lh ~f01JC L{J[IFT 

~ ·; 10 
10 16 

CONTRACTOR CONFIRM LOCATION 
OF All U/G 'L!TlfS AND STR/JCT/JRES :'UG 

.. " ... .. 
.......... 

L-1----> 

NOV L. 4 2016 

12339 " FEBRIJARY I , 2016 t JUNE 14, 2016 - MCH. UPDATE 

B. A/ARCH 7. 2016 
C-S2 C APRIL 27. 2016 -



'%<,2 

~ #EST 51TH A'IENIJ£ I~ 
- ----------- -------------- --------130.0' - - --------- ---------- -------- ----+---t 

~ ~ ~ CD ~ ~ ~ ~ ~ 

~ ~ ~ ® ~ ~ 
r-6.0'' 
~ ~ 

N.EL. 196.92J .EL 196.75' 

SECTION 8 
OYYIIDAC /6 Cr 75/100 OR APPROVED AlTERW.TE 

II PO~· 
I 

L[t-Cl~ l;P.uuHD ,JCI\Vr SPl(.INC 

l l :f:) ,,ps) l1ll 
If 

' 15 10 16 6 

I. 2 12 10 16 6 

CONTRACTOR TO CONFlRU LOCATTON 
OF All u/G /JTIUTlfS ANO STRUCTURES 

LEGEND: 

~ 

~ ~ 

N.E..L 196. ' 

~ ~ ~1 ~ 

~• SHOTrJ?fTE WAil 

~ ~ ~ ~ ~ 

StXJTH Ell'IATKJ( 
SC4/_[ 1'=10' 

WEST 54TH A'IENIJE 

- -------32.9'--------
~ 17.0' 

6.8'-1 

S£CTK1{ B 
SC4/_[ 1'=10' 

~ 
I !!i ~ ~ 

~ ~ ~ 

----- -,s 
2.0' WORK/NC SPACE 

20' 

~ ~ ~ ~ 1~ 
~ ~ ~ ~I 

EL 196.50' EL 196.50' 

~ - - GRAN £J.EVATTON 

N.EL - NOl,f/NI/. EXCAVATION LEV£l ~ 
ATP£RIAIETER =SLAB£L-2.0' IRE-ISSUED FOR BP SUBMISSION! NOV l 4 2016 . 

': OR AS SHOWN •• 
- , ·•. ~-~JUl.'~..__p 
s t-::P.r=rEP.:::-.~1i:-:::::---------,-----------------"l'":".'.=-----------,-------------------~--------r---------------,-)_ -J/J,-WE-1-4,-20.i:.16--.:...:..~rm:~..£.----1 

E 

D(!I JANUARY !J, 2016 r:AMBRIA PARK 
-L: fl) 

12339 
P['v'l:,10'.(,· 

G~ l" tt W i 51h A'"'"'-"" 

GEOPACIFIC Vonc«JUYL'f, 8.C. V6J• 6f'2 QRA'hti Bt: r PR(;V[J _ 1 fIH\\''.D 3Y A. fllJRfJARY 1 , 2016 
VANCOUV£a tA,11,.00PS Cl,1 .. GAAl' P 60< .·1390022 C.l IJ.J.K. IJ.J.K. 54TH & CAJJBIE STRE[T, VANCOUVER, BC. ow;,. rw. 

F bo.l.<139,9189 S,.'L[· SHOR/NC - SOUTH ElEVATION i SECTION 8 G-SJ AS SHOWN C APRIL 21, 2016 -



~, 
I 
I 

<Z<qp ·J? 

N.E.L 196. ' 

i----------------------------1M.1'----

• 

[_

• PIPE PILE SCH 80 AT 6.0' l=15.0' 

<?.'.,.:,/2 
't!(J-, 

• • 
II 

H 
LI LI 

II 
II 
II 
II 

II 

u 

• 

• 
II 

u 

II 
II 
II 
II 

• 
II 
II 
II 
II 

II 
II 

u 
.E.L 196.75' 

• 
II 
II 

1 0:0·:h 
• • • ~ 

II II 

l.l I 
□ u LI u 

wN..t, coRNER 

llgfjCO,f>4& WM.l: CORNEil \\'Al!~NER 

117' 112' 117' 

~1// ,<f5-, 

[!J ©~ [!J © ~ [!JQ) -~ -i~ ~ 
~ r SHOTCR[f[ WJJJ. 

~ ~ 
~ ®~ [!]@ ~ ~® II 

II 

II 

u 
N.El. 198.25' N.£L I 96:75' 

N.[.l. 198. ' N.EL 19&~ 

I ;------------------------------118.6'-- -fl+Hll------------------------1-- -+----------• 

POWER POI.I 

4 ANCHORS 10 FT. LONG, 
9 FT. CROIJTED, 

1/J OEPTH OF 
£1,/B[f)/JFJIT 

l(Xf(OfF AT 10 KIPS __ _...,._..,__.,._.~ · 1/J 0£PTH OF 
[l,{8[0/JFJIT 

SHOTCR[T[ 4' IIINIW/J 
THICKNESS, R£/NF0RC£UFJIT 
ll'fTH 2 LAY£RS OF W[1[)[D 

WIR[ !J[SH-

ANCHOR or SOIL NAIL 

\\'., I 
, I 

I 
I 
I 
I 
I 

IETM, A 
N.T.S. 

f' PIPE PILE Sch 80 
Fully grouted, 6' 0/C 2 r /6 R£B4RS AT T(l) 

ANO BOTTOM OF PLATE 

TOP VIEW 
N.TS. 

S£E WAIL A 

ET EllVATK11 
SC4LI 1'=10' 

I RE-ISSUED FOR BP SUBMISSION I 

N.[l. 201.25' 

NOV 2 8 2016 
Tht:io s () 
fn.m p 
apµ,ov 

SPLAY ANCHOR 20' 
(S£E C-S1) 

.EL 208.50' 

EL 200.92' 

....___.,.~A...___.,.A...___.,.A._ 

LEGEND: 

~.,,,, 
~- - CRNJ£ B.IVATION 

NOV Z 4 2016 

N.EL NO/JIN4J. EXCAVATION lIVEL 
AT PERl/rl[T[R = SlAB £L.-2.0 
OR AS SHOWN 

&( •tf(RE~CE JANUARY 1 J, 2016 CAMBRIA PNIK FLEW 12339 
~ 
~ GEOPACIFIC 

VANCOUVE• l(AHLOOPS CA1.GAP'I' 

171'1 W i5th A,• n11" 
Vuncvtn·cr. 8,('.. V6r 6P"J 

P 60.t ..139.0922 
F t()-1,-1:\9.~189 

OR~\'il fY: 

C.T. 
s: l[: 

~iDPOfD il (: ?-PJ[\\£D 8\: 
IJ.J.K. IJ.J.K. 

AS SHOWN 

54TH & CAMBI[ STRED", VANCOUVER, 8.C. 
SHORING - WEST EllVATION 

~- FEBRUARY 1 , 2016 
QI'/; IJ(I " MARCH 7, 2016 -

APRIL 21, 2016 -

E JUN[ 14, 2016 - ARCH. UPOATE 

• JUN[ 29, 2016 



LANE P.P. 

ct!I ~ 
15.1' 

13.t' -..J 
Cl.: 

1.0' 

~ ~ 
I 1• PIPE PILE SCH 80 AT 6.0' L=/5.0' 

el 208.47' 

SECTKJNC 
OYWIOAC /6 Cr 75/1()() OR APPROV[[) ALTERNAT[ 

Of\\\ :r, ~;~f1, l' ,'l(~lt 

25' 

2.0' WORK/NC SPACE 
EL 196.42' 

,. ,·,(' 

T 15 T 10 16 
~ I 12 I 10 16 I 

I' SH()TCR[T[ WALL SECTKI{ C CONTRACTOR TO CONFIRM lOC4TION 
Of All U/G fJTIUTIES ANO STRUCTURES 

N.El. 198.2. ' 

SECTION C2 
SCI.L£ 1'=10' 

SECTION C2 
OY'IIIOAC /6 Cr 75/100 OR APPROV[[) ALTERNATE 

pnv, ,Et;-.. ,;FJnr L•lr.~•irr SCM'I\C 

I l'l lkir,' I' 

15 [ - 16 6 
15 1 16 6 

LEGEND: CONTRACTOR TO CONFIRM LXATION 

~2n 
~- - CRA[)[ £1£VATION 

OF All U/G UTll!TlfS NIO STRUCTURES 

N.EL - NOUIIIAL EXCAVATION lMl. 
AT P£RfllfTER = SLAB [L-2.0' 
OR AS SHOWN I RE-ISSUED FOR BP SUBMISSION! 

/NE 
--- --20.0·------1 

~I I is.I'~~ : ~ ,J. ,.~I 
~ ~ 

el. ±21235' 

5.0' 

'.P,C I G .. 
6 
6 

Sr:A/.£ 1•=10' 

WE 
----20.0· - ----< 
--15.1' __ ____, 

• 13.t'----t ~ 
1.0 ~ 

~ ~ 

SECTION Cf 
OYWIOAG /6 Cr 75/100 OR APPROV[[) AllfRNAT[ 

pr/ N • rR. 1l,JE L1 ,.I .'ff SP£~ NC 
d1

1 kir• il' 

15 10 16 6 
12 10 16 6 

CONTRACTOR TO CONFIRU lXATION 
Of All U/G fJT/lJTlfS NIO STRUCTURES 

SECTION CJ · 
O'rrr!OAG /6 Cr 75/1()() OR APPROVED Af.TmNAT[ 

21 
21 

. 
~ 
~ 

NOV 2 4 2015 l 

6 
6 

,,~<"'~,.. 

-~~p;;:;~FTo[R~:f'C-;:;,--------r----------------r::-:"!~---------r--------------------,--------,----------------~l!L.~;::;;~~L-_J CA1: JANUARY IJ. 2016 CAMBRIA PAHK 
-, [ In P[ 11' n1t 

G~ 12339 l779 W. 75th A\<tnur 

GEOPACIFIC Van1:v1n•,•t, 8.C. V6r•6r2 DR£\\'~ :l\· APPRl\E, 81 ~f VIL '1/LJ ~• A. f[8R/JAHY 1 , 2016 E JUN[ 14, 2016 - ARCH. UPOAT[ 
VANCOUVER r.'A"lOCD CALGAlt" P (,()i .·13?.0922 C.T. N.JK. N.JK. 54TH & CAJ.18/E STRE[T, VANCOUVER, B.C. 01, ~ l,1 S UARCH 1, 2016 -

F ro.t.-139.9189 SHOR/NC - SECTION C, Cl, C2 d' CJ G-548 AS SHOWN , APRIL 21, 2016 -



~ 

~ 
c.' 
:!'. 

i 

SPLAY ANCHOR 15' 
(SEE C-S1) 

C4f>#a, /IJ4f, 
NEICIBJJRINC PNOP£KfY 

5' 7. 

,--, SLOP£ {I.SH: IV} 

' / 
[!3 ©~ ',©l!l) j /-, 't---t--L---------'-------- --'------'-----.,__ _ _ _____ __. ______________ ---; 

/ _ [!) \ t- 5.0' -i 6. SIKJTCREJE ll4lL WITH 2-1'1111 

N.E.L 207.00' 
,~) I 
I I 

[!3 ©@ ---
I I 
I I 
1©r:, I 

N.ll 200.92' 

SECllON 0 
O'rW!lJ4C /6 Cr 75/100 OR APPRO'IED ALTERN4l[ 

~:w _]!C GRC. r:c, wuo;-r 
I ,. p; 

Ril/JRN WAU A 
(Sf£ ON THIS PACE} 

N.El 200.75' 
4" SHOTCREJE WAll 

l.MUNC p, 

\ . 

'-

1' 

EL 200.7. 

\ ~ I 
\ I ,_/ 

EL 2W84' 

SPLAY ANCHOR 15' 
(S[[ C-S1} 

f---- --+--+--- ---+---+--- HPJ/0 r 110 {HP/2 x 74} 
Fy=J45Af Pa, l =JO.0' 
{S£E OETAJL A ON THIS PACE) 

el. 1217.00' 
__ _L _______ l_l 

LOCK BlfXK WALL 

N.ll 208.50' B.4' 

• SHOTCRfTE WALL 
1--------n+-'--------,1-- /6.0' 

5'-' -I,;;;!~ 

h:::: 10 10 =============='==c-=--6 f/JUY CROIJTEO SOIL NNL 

.=- LJ.6' 

comRACTOR TO CONFIRM lOCAllON NEL 200.92' 
OF All U/C IJTH.lll[S ANO STRUCTI.J?ES 

SECTKJ{Q 
SCALE t•=t0' 

IRE-ISSUED FOR BP SUBMISSION! 
prrf"[l,C- f'i.l[· 

JANUARY 13, 2016 

~~ 
1779 W 75-h ·"'~'m"' 

GEOPACIFIC Vunoom-cr. 13-C. V6r 6P2 DP.A\IY, 8'· ~PP;;,:J·,~C St- RFVT'l/[1 BY 

C.T. N.J.K. N.J.K. VANCO UVIEA ~Af,'ILOOP~ CALG•Jr'f P £,()'I .-139.0922 
F hC),l.-t-39.Yft,'9 

SC 1 

AS SHOWN 

NfRTH EIEVATION 
Sr:Al.£ f'=f0' 

6' SHOTCR[f[ WALL '111TH 2-

1511 841? OOWl. fJ 2ft Vf/?TIC4l. SPACINC l=12: 

~TCl?fT[ Wlil WITH 2-IM 
~ ~ ~ 

SPLAY ANCHOR /5' 
(SEE C-SI} 

4" SHOTCRfTE If! 

N.ll 200.92' 

r s.o·7 
~ ~ 

N.[l. 201.00· 

.[L. 200.75' 

RETlJHN WNJ, A 
SCALE 1"=!0' 

~ ~ 

~EL 203.50' , N.£L 203.61' 

k . 

( 
'.':,_ "(},,,o;:m"" r- NOV 2 8 2016 

,,.,-- - -..._ - FlUEO WITH IIIN. 28AIPa COMJR[TE 
/ "' 9Y TRO,(/[ ll[TH(J} Th>s ,.,. •" I; Jy m~ ">• + I• 

I ==-== Vf!II ,j tJf Utill cc P, !t:tCI tl,g I • 

\ 
I 

L [GENO: 

6' r ¾•HOLE INTO TH£ OR/L1£0 PILE CONCRfTE POXY GR0/JT£0 
5• SHOTC/?[l[ WALL WITH 2-WWII ~,, 'Z ELEVATTON 

HP J10x110 {HP12 Y 74 fy=J45l/Pa 
N.£ EXCAVATTON lIVEl 

ll.-2.0' 

OUM.A 
N.T.S. 

Z 4 2016 

CAMBRIA PAHK 12339 
pc ':-1%~· 

,, fE8RI.JAKY I , 2016 
54TH &- CAJiBIE STREET, VANCOUVER, BC. 

B MARCH 7. 2016 - l Yi FOR BP TA 1 
SHOR/NC - NORTH ELEVATION d' SECTION 0 C-S54 ··. APRIL 27. 2016 -

E JUNE 29, 2016 

NOV[l,(EJER 7. 2016 



r 

R'ff0 [ ''[ 

N£ICHIJOURlNG PROP£KTY lei! 

- --------J.o_·n _ L':__~"!__ I ~7 20' 

- . SHOTCR[l[ WA~ -1 
WITH 2-WWAI 

AW'. 15.Q' 

320' 

HP310 x 110 (HPf2 x 14} 
Fy=J45MPo l=J0.0' 
(Sf£ OfTA/l A 0WC. NO. G-S5A} 

SECTION QI 
SCALE 1·= /0' 

~t GEOPACIFIC 
VANCOUVER l(Af'ILOOPS ,.t.G•ftY 

MA.Y. 15.0' 

I 

~Alt: 
17'9 \V. i~h A\'"'""" 

\ 'un,..'011\'<'J. B.C. VbP 6r-2 ~RA\\\\ 91-

P 60-l.<39.0922 C.T. 
F W•l,◄39.~lb'9 ; r 

JANUARY 13, 2016 
~.rPRO\:C Br P.FV[•,I(' pv 

N.J.K. N.J.K. 

A5 SHOWN 

r-8.J' 

N£ICHIJOURlNG PROP£KTY ~ I 
I 
I 

f:AMBRIA PARK 

SECTION 02 
SC,Af.£ 1"=/0' 

54TH & CAIJBIE STRE[T, VANCOUVER, B.C. 
SHOR/NC - SECTION 01 I 02 

#EL 20().92' 

I w 
12JJ9 

S£CT!ON 02 
OYW!OAG /6 Cr 75/100 OR APPROVEO ALTERNATE 

'r P.C' Lf',C r '.,P'.\u·rn J:1 }F' 0Ploii11G 
11' II ( ip, (11 

t 8 8 - 5 
e 8 8 - 5 

CONTRACTOR TO CONf!Rl,f LOCATION 
OF Ail U/G ffllUT!ES ANO STRUCTURES 

NOV 2 8 7016 
T DLTO - -:,, 

b ~ - -
II .., ~· , 

--
1 ·· ,1r UG 

PrnSIOl,S 

~-- f[BRIJARY I , 2016 

c. APRIL 21, 2016 -

F. 

FIJll Y GROUTED 
FIJllY GROUTED 

LEGEND: 



0 

I 

:r 

:c 

:t 

5:; m.ii~C\:-:l: 
v> 

INTEGRA ARCfHT[CT/JRA INC. 

PROJECT No.: 14331 
PROJECT OAT[: ff8. 5, 2016 

l 

1 

,: 

I 
I 

I 
=t: 

~ 
I 
I 

l 

I 

B' 'R' 
~ ~ 

I I 
--= ~ 

~ ~ 

I I 

- 119• - '--

G~ GEO PACIFIC 
VANCOUVEI Y. A M LOOP! CA LGARY 

I I 

~ 

I 

I I 

OJ\';.. 

1779 \V, 75th A~no~ 
ORAi'., BY· V~C'll-ouvcr. 8 C VGP 6P2 

P 604.439.0922 
M.S. 

r ~0<A39.9189 SCAli: 

' 

I 

I 

I 

I 

' 

' 
' 
' 
' 

' 

c::::J 

M4Y 24, 2017 

ll'PPO'IL" BY 
11.J.K. 

AS SHOWN 

--

I 

11<\l~O Bf 

LV.JI. 

_. 8-1.5' 

-
ff IIN " 

11.G PMKNt;/SITE PW{ 
SCN.[ 1 ·=20· 

PROPOSED RES/0£N77Al OMLOPMENT 
nu ~o-

6318 CAMBI£ STRE[T, VANCO/JVfR, 8.C. or.G. ,-,o. 
SHORING PW/ 

I I 
I 

I I 
I 

- . . l: bf -
j ~ ~ 

,CQ> J :o,.; 
---------4--11~~1 ·· I ~-

r/ 4.9' 

,IY1 LEGE ND : 
I 

I 
~ - CRAfJ[ [l£YATI()/{ 

~ - PROPOSED SLAB [l£YATION 

N.[L - NOMINAL EXCAVATION LML 
AT PfR/1,([f[R = SLAB EL -2.0' 

I OR AS SHOWN 
I 

' 
I I 

I 

I I 
I 

I 

I 

I r 

I , 
ISSUED FOR 

CONSTRUCTION 
FEB O 1 2019 

13626 
RfVISO'{)' il CCTOBER 27. 2017 

S[PT[MB[R ff, 2017 - PP loco/ion (BC Hydro request) i.. M4Y JJ. 2018 - llorlh shonilg design (N.P.} 

G-SI 
_ SEPT[MBER 21, 2017 - Canada Une and PP location ; NOVEMBER 16, 2018 - Venli/a/ion shaft 

" OCT08£R I 1,C1tYf plV5WfiPfVftlfrth ltfd!,~J~2 - '°age 1 of 44 - Part 4 of 4 



I I 
I I 

JU CROIIT WALL 
I I 

I I 1!14-·t-'~ __;:=:_--liil 

I ' I 
I I I 
l_ __ L _ _j 

LEGE ND: 
~./,5, 
~ - CR,4f)[ ELEVATION 

N.£l. - NOMINAJ. EXCAVATION lMl 
AT PfRIM£TER = SLAB EL-20' 
OR AS SHOWN 

I I I 
I I I 
,: I I 

I I 
I I I I I I • I I 
I I I I 

L:--- +. --'-- _. 
I I I : : - -- - ~- -r-, 

1: f I I I 
I I I I I I I I I I • 

I 2 I I I I I • I I • 
liJI l!1 

Q) 
l!1 

I [iJ Iii © l!:I 

I 0) [iJ l!I l!I 

N.[l. 221.9' 

1779 W. ?51h Avenue INT[GNA ARCHITECTIJRA INC. 

PROJECT No.: /4JJI 
PROJfCT OAT[: ff8. 5. 2016 c~ GEOPACIFIC Vancouver. 8 C. V6P 6P2 

VANCOUVl:II 11.AMt.OOPS CAt..GAA.V P 604 .439.0922 
F OO<ta439.9169 

I / I • I I ~ I I I I I I I • I I I I I I I I I I I I I I I I • I I I I I 

I I I {T£1/ST1t;RXJlll; I I I I I I I I : l I •• f_,,..--,.....,,""'"" I I ' : : : : I • : 1 
I I I I I I I I I I I I I 1 1 
I I I I · • 1 I I I I I I 

[iJ - ~ --~ - r -r- i ~ - ~ -~--~-r-L- L - ~- ➔ - ~- ~- -r-L -~ 
I I I I : I I I I I : I I I I I I : 1 1 

-~--~ - ~ - r- - i_J - ~ - ~ --~ - r - L _ i _ ~ - - - ---~-r- L 
I I I I I: I: I . I I::: • • • I : 

I I I I • • I I I I I I I I I I I I I I 
I I I I I I I I I I I • I • • 
l!1 l!1 l!1 l!1 

~ l!I l!:I 

l!I l!I l!I l!I 

ANCHOR 

A'4Y 24, 2011 
U, " jl ~ 

1,1.S. JJ.J.K. l.V.JI. 

I I I I I I I: I I I I 
I I I I 

I I • I I • I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I I I I I • I I 
I 

I I I I I I I I ' 1 I I I I I I • I • I • I • • I • • 
l!1 l!1 l!1 l!I l!I l!1 

~IIIL 

l!1 l!1 l!1 l!1 l!1 ~ 

IKJlfH El.EVATK11 
SCA1£ / '=/0' 

4' SCH. 8/J PIP£ PllE FUll Y CRO/JTEO, 
20' LONC, AT 4' 0/C 2 x /51,1 R£84RS AT TOP 

A/10 BOTTOM C1' PW[ 

------------• ------------ 4• SHOTCR[T[ WAJ.l 

TOP WEW 
N.lS. 

PROPOSED RESIDENTIAL OE'IELOPUENT 
6318 CAMBI£ STREIT, V#ICOlMR, 8.C. 

N.[l. 228.t 

I I I 
I I I 
I I I 
I I I 

I I • I I I 
I • • 
l!I l!:I 

l!I l!I 

13626 

I I 
I I 
I I 
I I 

I I 
[iJ 

I I 
I • 

l!1 l!I 

l!1 l!1 

ISSUED FOR 
CONSTRUCTION 

OCT08£R 11, 2017 - Bracing design 

At4Y Jo, 2018 - Roker system rep/oced {N.P.} 

l!I 

l!I 

FEB o. · 

1lhn Bu Ctl'TI 

FEB O 1 2019 

JAN/J#?Y 25, 2019 - Jet grout wolf added 

AS SHOWN NORTH EltYAllON G-S2A OCTOBER 1J"f,itJls>f.Vs1.f/!11Jf-l~&-,fOI 2019-142 - age 2 of 44 - Part 4 of 4 



•,_ 

-.J 
Q.,: 

4 • SCH. 80 PIP£ Pll£ 
flJllY CROIJT[O, 20' lONC 
AT 6' 0/C 

el. 261.IJB,'-2S6}Ji. -~~~-~~---~~~-~------

I NOTE: llTRJTY SHOWN AS LOCATED BY CONTNACTOR I 

' '\_ STACE I EXCAVATION 

' ' ' '-- - -

'- STAC[ II EXC'.VATION 

' 
' 

' '------

O'tW!lWl NJBN OR N'PROV£0 AJ.TfKNATf 
ROW L[~GTH GllOUlED LOCKOFf SPACING 

(It} (It) (lops) (I) 

1 39 25 45 6 
2 31 25 '5 6 
3 34 25 45 6 
4 31 25 45 6 
5 21 25 45 6 

COlffRACTON TO CONFIRN LOCATION 

'\_ STAC[ HI EXCAVATION 40.0'max. OF All ll/C llTllJTl[S AND STRIJCTVRES 

OY#1/JAC N32N OH N'PHOVEO AJ.TERHATE 
-,-
ROW L[NCTH GflOUTEO lOCKOFf 

(11) (It) (k,ps) 

I 35 18 35 
2 32 18 34 
3 28 17 JJ 

~ 
25 17 33 
22 11 JJ 
19 11 33 

CON'mACTOH TO CONf1RM LOCATION 
OF AJ.l U/C IJTlllll£S ANO STNI/CTlJRES 

LEGE ND: 

- GHIi)£ ELIVATION 

- Nl/JJB[N OF ANCHOR NOW 

N.EL - NOIIINAL EXCAVATION LOO 
AT PERIN£TEH = SIAB £L-2.0' 
OR AS SH()M; 

SPACII(; 
(It) 

6 
6 
6 
6 
6 
6 

O'ftl(/{)AC N32N OR APPROVED AJ.TfKNATf 

RC¥/ LEt-.GTH GR(XJTEO l OCKOFr 
(It) ('t) (k"ps) 

I 21 15 25 
1 24 15 25 
J 21 15 25 

18 15 25 

CONTRACTOR TO CONFIRII LOCATION 
Of AIJ. U/C l/T/LmES ANO STRIJCTIJNfS 

' 

' 

' '------
'\_ STACE IV EXCAVATION 

' '--- ---
'\. STACE V EXCAVATION 

' '----
STACE ~ EXC4.VATION 

N.£.l. 221.9'-228f 

~ICING 
(il) 

6 
6 
6 
6 

0.4' 

----~--~~=~=~-~------' '\_ STACE I EXCAVATION 

' ' ' 6' ---..... '-- - -

'- '\. STAC[ H EXCAVATION 

' 6' ---. '--- - - -29.0• 
' • fTl(JX. 

' '\. STACE IH EXCAVATION 

' '------
' STACE IV EXC'.VATION 

" 

SECTKJ{,12 
SCAJ.£ f"= 1 O' 

' EXISTING 
/6288 CN,f[j[ 

" ' " 

-.J 
Q.,: 

4• SCH. 80 PIP£ Pll£ 
flJllY CROIJTfO, 20' lONC 
AT f 0/C 

't '57.5'± 
~ ~- ._- ------

" 

---..... 

~' 6'---..._ 

'\. STACE I EXCAVATION 

' ' ' '----
'\. '- STACE U EXCAVATION 

' 

' 

' 

' 

' '------
'\_ STACE ID EXCAVATION 

' '--- __ _ 39.l'mox. 

'\, STACf IV EXCAVATION 

' '--- ---
'\_ STACE V EXCAVATION 

' '--- ---

'\_ STACE ~ EXCAVATION 

,,-,1:~#'1r.,,,.. 
~~of t;.S 5/ O .. "'.'\. 

~~~~ 
q "" ~ < ... 

M.J. KOKAN \ 
# 21364 ~ 

... ~ °'I 
... .. 

ISSUED FOR 
CONSTRUCTION 

FEB O 1 2019 

•" 1-----------,~----------------,~--------~-----------------~-:-:--.:-------'"T".'."':'~~----------,r------------":'""""~~"""""."'-t ~A el REFE,::. ,,,,,u=,..ro•o• ,.,,.._ ppnDllc-rn DC'C'l'fNTW. OE.VEl.OPMENT m NO: 13626 RE~s10NS: o XTOBEH 11, 201a - IITHJTY (NOKTH PR(}P£f{!Y) i /Jf/{IJfl/1 /fll,{1//C<, 1111 ,m,. nvrv.JW IIC:..J/1,/j A OCTOBER "· 2011 - Bracing design 
PWECT No.: 14331 6318 f'AIID/[ STR[[/, VANCO/MH, 8.C. OVIG NO: B XTOBEH 21, 2011 

PWECT D4Tf: ffB. 5, 2016 S[CllONS A, Af cf' A2 C-S28 c A«Y 30. 201f,tt-;19W~fr{Bl,JYi/floclif?kP.919- 42 - Page 3 of 44 - Part 4 of 4 

A«Y 24, 2011 

G~ 1779 w. 75ch Avenue 
ORA\1/N 8Y: APPROVEO BY: REVIEW£0 BY: GEOPACIFIC Vancouver, 8.C. V6P 6P2 

V A N COUVEA kAMLO O PS CALGARY P 60-4 .439.092:2. 
N.S. 11.J.K. LV.11. 

f 604 139.9189 SCAlE: AS SHOWN 



?.:1rr;~NCE: 

~, ,s.5'-----+-4.1'~--------------------------------- ----116.0'-----------------1--------------------uii:! 

251,1 x 2 HORIZONTAL R[EJ4RS AT 4' SCH. BO PIPE Pl/.£ P.P. 
TOP ANO QOTTOII Of ANCHOR P/Alf F/JllY CROUTfD, 20' LONC 

AT 5' 0/C / 

~<f,:> , 

I I I 
I I I 
I I I 
I I I 

I I I 
I I I 
I I I 
I I I 
I I I 

---&.-----'---+ 
: : I 
I I I 

I I F 
1 I 
I I 
J I I 

:~ 
I I 
I I 
I I 
I I 

I 
I 
I 

I • • • 
l 
I 
I 
I 

• I 
I • 

I I I 
I I I 

: : : Al 2.5' 0/C 
I t I 

L 
__1 ___ J_ ____ L_ 

- - - . - - I I I 
I I I I 

I I I I · · · · I I 11 II I I 
~~-~L--L-J __ i __ L _ LJ _ ~LLl 

I 
I 
.l 

ANCHOR 

L[ C[ ND: 

4" SCH. 80 PIPE PIil 
F/JlLY CROUTfD, 20' LONG 
AT 5' 0/C 

251,1 x 2 HORIZONTAL R£BARS AT 
TOP ANO BOTTOU OF ANCHOR PLATE 

-----• ____________ 4• SHOTCR[T[ WALL 

_________ _t_ 

TOP VIEW 
N.lS. 

CAJIB/£ ST. 
I I I I • : : : I : : : \ : 
I I I I I I I 

1
1 \ 1 1 I / I 

I 
I 
I 
I 1 

1 I I I : : 1 I 11 I I 
I I I I I I I I I , _ 

I I I I I '- / 1 I I I 
I I : : : I I I : : I- - I I : 2!J4i' {76.J!Jr,) 
I I _ ~ I I I I I I I I I • 
I : r !HpfJE fllJ.j I I Z'f C DJ t .Iii.I\ t I I : : : I 
: I I I : : _ __ I ___ I _ _ .l • ----+----}----r---■---r-ffir 

J L----1-- - - J-- --.---.-- I r 1 I I I I I \{J I 
-- ,----, I : I I I I I I I I I 

I I : I I 
I 

1 I ! I I I I I 
I I II I I I I I I I I I 

__ ._ _J __ .1. __ , __ _jl __ J. --lf51 ~JTKJN:--'•-- .JL--11.. -..J--.l.--L---"--.ll--L-_1 __ .l __ lL _ _ ,. _ - _._ __ _Jr _.1..~ ... t.,..., ,-'r-.-r-,1 --
1
L ;-

PROPOSED fO/JNOATlON WAil. '----5'TYP.--- a• SHOTCR[T[ WALL 

PW{ tff-mt:1l /1lNI. 
N. r.s. ~.,, 

--...,,_ - CHAD£ ELEVATION ISSUED FOR 
CONSTRUCTION N.ll. - N0/1/NAJ. EXCAVATION LEV£l 

AT P[Rll/£TER = SI.AB [l.-20' 
OR A5 SHOWN 

!).fi~: M4Y 24, 2017 13626 PROPOSED HESIOENTIAL DEVELOPMENT INTfCRA N?CHITfCTVP.4 INC. 1779 W. 75th AvfflUe 
I E< 1,:,r~vc:o 9': RCV.~W, '.; ~• GEOPACIFIC Vancouver, 6.C V6P 6P2 ; SEPTf/,18£/? 11, 2017 - PP lxalion (BC Hydro requesl) 

PROJECT No.: 14JJI -

O.f 

.J' (76. 44m) 
200I C SEWER fJ 129% 

---------

~t 11.S. 11.JK. LIi.Ai. 6318 CANBIE smm VANCOWER, 8.C. 
"" VAHCOUYI . l<ANt.OOPa C ALO.-tltY P 604 A39.0922 G-SJ4 PROJECT OA!f: FEB. 5, 2016 F 604439.9189 

AS SHOWN WEST ELEVATION 
s OCTOB[R 27, 2017 
~ JANIJAKY 25, fg,/y ofJifJ.f)fM.J'rM ,&gl 2019-142 - Page 4 of 44 J~ij Jlotlt 2019 



#J.1'mox. 

4 • SCH. 80 PIPE Pl/£ 
FVl1 Y CR0UTE0. 20' LONG 

AT 5' 0/C 

-------7 
STACE I lXrAVATION / / 

/ ___ _/ 

~ 

STAGE H lXrAVATJON / / ____ _/ 
~ 

STKi£ HI EXCAVATION / / ____ _/ 

/ 
STACE rl EXCAVATION/ ____ _/ 

STICE Al lXCAVATlON / / ____ _/ 

STNJE V EXrAVATION / / ____ _/ 

STICE 11 EXCAVATION / / 
____ __/ 

STACE 1111 EXCAVATION / 

f. ~"' 

N.lL 221. 

~ 

SEI:TKII fl. 
SCIJ.I 1·=10· 

J.J' {Im) lYP. 

------- .J0.2'±------------17.9'----

P.P. 
- ----21.a·- --- -

1----1e.r------

2.5' I-
119'-----J 

I 

~ ·~~(-,~ 

I 
I I 
TCRETE WA/1 'I ,_1 

mr1 
I 1s.t 

5.0' 

,,-,:,~ -----=-~~ 

SIRUC1URE 
t 

I \ r 

:~-1 l 
f ~T•1-G 

POINT! 

50' STRIJCTIJHf 

----~---------------

O'tW1lJ4G RJ2N OR #'PROVED ~TfRNATf 

RO\\' l(NGTH GROUTED HOFF (ft) (It) ps) 

18 max. 10 'O 
18 max. 10 20 _ ..._ ¥- _ _ _ IJ£S1GII CWNCWAT£l? TAB!£ J 18 max. 15 JO -=- -=-- 0/JRfNC CONSTRIJCTION 4 23 15 JO 

J[{ (if{()(JT COLUMN 2.61 5 20 15 JO 
INSTALLEO AT 2' 0 18 15 JO 

16 15 JO 

CONTRACTOR TO CONFIRII LOCATION 
OF 1111 U/C IJlJIJTl£S ANO STRfJCTIJHfS 

ISSUED FOR 
CONSTRUCTION 

SPACI~ 
(It) 

5 

l 5 
5 
5 
5 
5 
5 

23.9' max 

ANCHOR (TYP.) 

.I L-1 
I 
I 

I 

1 CROUT INJECT TO STABILIZE SOILS AS' R[OUIRED. 

SEWER JJH 

1 £XISTING FOUNDATION WALL TO 8£ REMOVED IN SINGL fANELS, 

1YPK),/, WlfflJ: lflfT1IKllfNT !HNI, 
SC4J..£,.=8' 

l £GENO: 

- CRA{)[ EllVATION 

N.lL - N0/1/NAl EXCAVATION LMl 
AT PER/J,(£f[f{ = SIA8 [L-2.0' 
OR AS SHOWN 

2x25JI REBAR AT TOP #IO 
BOTTOU OF PW[ 

FEI 

t ~ rt 
,4;,.sf/OTCR£16J-, ~ CO 
WITH 5' SHOTCRFJE IN' 1 l 

I ! ')r• j l 

-1-----------------------------,~----------,,-----------------.....,.~~-----~~:------------~---------, 
REVISIONS D #'RIL J{J, 2018 - IJanlw1e reinforcement 

FEB O 1 2019 
~ REFERU!C[: DAlI: FILE NO 
V, 

°" 5:: 
~ 

INTEGPA AHCH/TECTIJRA INC. 
PRQJ[CT No.: WJI 
PROJECT OAT£: FEB. 5, 2016 ~~ GEOPACIFIC 

YAMCOUVIR Y..AtHOOPS: C:A I.OAAY 

1n9 w. 75th Av~nu~ 
DRA\\N BY: Vanoouvtt, 6..C. V6P 6P2 

P 604 .439.0922 11.S. 
F 604A39,9169 SCR.f: 

M4Y 24, 2017 13626 PROPOSED RESIOElll/Al. DEVELOPMENT APPROY-iJJ BY: Rrnrnro BY: A S£PTOIB£R 11, 2017 - PP loco/ion {BC Hydro requeslj [ JAN/J#?Y 25, 2019 - Jet groul wall added 

I.UK. L.V.11. 6318 00/8/£ STREIT, VANCOW£R, BC DWG NO 

AS SHOWN SECTION 8 C-SJB 
B S[PT£N8ER 21, 2017 - Canada /Jne localion 

c NOVEJIBER 16, Cf!efpl \fe.l<j,QW~%on.f&dl~~ Page 5 of 44 - Part 4 of 4 



_______ _ _ J 

LfG[NO: 

- CHM[ £1EVATION 

N.£L. - NOMINAL £XCAVAllON LEV[l 
AT PERIUFJER = Sl48 [L-2.0' 
OR AS SHOWN 

ANCHOR 

IW/ffHJ£ au, 

N.El. 228.f 

SOI.RH 8,EVATKI( 
SCA/.£ 1 •= 10' 

4' SCH. 80 PIP£ PIL[ FlJll Y GRO/JTEO, 
20' LONG, AT f 0/C 2 x 15M R£8ARS AT TOP 

ANO BOTTOM or Pl.AT[ 

------------• ___________ I' SHOTCRDf IYALL 
________ _j_ 

TOP WEW 
N.T.S. 

1 t 'J aJlfffW:R'B 10 ~ /JX',A t a • I • I If~ , I • I 
I I I I I I I 11 I I : : I I I I •r--~ ---~ - ~- ~- ~-~-. II I I I I I I 
• - ~- J -~-r -~-+-~- ~ -
• I I I I I I I I 
I I I 

I I I I . • I I I I I l!Jl x 2 IOlllf1lflJ. /E1lf5 AT I I I I 
.,,,, Ill) llHTrM (F IIOf1! PWf I I I I 

I I • I 

I I 
I I 
I I 
I I 

N. L 226.J' 

I I I I 

I • I I 
I I I I 

I I I I I • I • I • I I • I 
I I 

!!I 
0 

l!1 l!1 ~ 

@- l!1 l!1 _@I!] 

N.ll. 223.7' 

ISSUED FOR 
CONSTRUCTION 

I 
I 
I 

Q) 

~ 

11 I 
•I I!)- I 

I 

I 

I 

I 

I 
I 
I • 

~ 

• I 

CD : 

I 
I 
I . , 

@ 

I 
I 
I 
I 

• 

@ 

NEl. 221.9' 

Iii (5) l!1 

I ® 
( @, l!l 

t ' 

~ 

F ~~=:':,.--",m~,~---:~,-.or--urrr- c-TU•o-,,.,-'C._ ---,--~--t----------~-...... c _--"'4-Y 2-'4, 2,-'0,-l --~--DD/l-lD-/ll~--rn-o-ri·~--,n-,n-mJJ-nC'I-Jrjz_11_01u-,n-/T--r.~:--:-~-,-J6.-~-~---r~.=-- ---------, 
;- 1/Y/W/f/lfflCnllLI /Vt//TI GEOPACIFIC Van::;~;~v~;:~ --~" 'ii i, - rnvrVJC.U flC.JIUC.1'/vtL. uc.rc.1.vrMC.IJI . OCTOB[R11,2011-8rucingdesign 
::! PROJECT No.: 14331 .,..couvu • AMLoo•• m o m P 604 _439_0922 U.S. JI.J.K. LV.11. 6Jf8 CAM.if[ STR[[T, VANCOfMR, 8.C. .~ /, 0 OCTOB[R 27, 2011 FEB O 1 2019 
; PROJECT OAT[: FEB. 5, 2016 F 60◄ 439.9189 AS SHOWN SOUTH [lfVATJON G-SM : NOV[AIB[R ,F,,~1gt_VgfalJiP[;haHOI 2019-142 - age 6 of 44 - Part 4 of 4 



OYln!J'.C RJ2N OR APPRO'l[f) ALTERNATf 
==== 

'' l\ .,_ '< vl?f/., , oc,r, 1-,1.. i 

~ 60'-259.0:J' 

" ------ , ~~-=~~~=~-=~~ ~ j ~ ~-1-i Fl= l_'4 __ 15 28 _§___ 

STAGE I EXCAVATION / 
/ 

/ 

/ 

___ _/ ~5• 

STAGE II EXCAVATION / / 

/ ___ _/ 
~5• 

/ 
STACE Ill EXCAVATION / 

/ 
Jl.l'mox. - - - _/ 

REFERENCf: 

STAGE IV £X(,AVATION / / 

/ ___ _/ 
~5• 

/ 
STACE V EXr:AVATION / 

/ ___ _/ 

STACE VJ EXCAVATION// 

LEGE ND: 

- GPA/)[ [l[VATJON 

6' /-" 

!EUfll c 
SCA/.£ I":: 10' 

N.ll. - NOMINAi.. EXCAVATION LMl 
AT PER/JIEJER :: SUB [l. -2.0' 
OR AS SHOWN 

INTfGRA AHCH!T£Cll/fl.4 INC. 

PRa/ECT No.: 14JJ1 
PROJECT !J4TE: FEB. 5, 2016 

GEOPACIFIC 
" ANCOU Vllll kAl'ILOOPS CALGARY 

__ 21 15 - --'-2,-'--'8 _ 6 
18 15 28 6 

=== 

COfllRACTOR TO CONRRM LXATJON 
OF Ail U/G l/TH.ll/£S ANO STRIJCTVRES 

------ 7 

STAGE I EXCAVATKJN / 
/ 

/ 

/ 

_ __ _/ ~5• 

STACE II EXr:AVAT/ON / / 

/ ___ _/ 

STAGE IV EXCAVATION / 
/ 

/ 

6' ~ ,. 

___ _/ r-6' ' 

STAGE V EXCAVATION / / 

N.£.L 228.4' 

SfCTKII C2 
SC4/..£ 1 ':: 10' 

"4Y 24, 2011 

VARl[S 

1779 W. 75th Avtnue 
Vanoouver. B.C. V6P 6P2 

P 6(),f .439.0922 
F 60-1.439.9189 

APPROYEO BY: 
1,1.J.K. 

REVIEV/ID BY 
l. V.11. 

AS SHOWN 

'4. SCH. 8Q PIP[ PILI 
f/Jll Y GROIJ!fO. 20' lWG 

AT f 0/C 

------, 
/ 

STAGE I EXCAVATION / 
/ 

/ 10 __ _ _/ 

~ 

STAGE N EXr:AVATION / / 

/ ___ _/ 
~ 5• 

/ 
STACE Ill EXCAVATION / 

/ 
37.l'mox. - - - _/ ~ 5• 

STAGE IV EXCAVATION / 
/ 

/ 
___ _/ ~5• 

STAGE V EXCAVATION / 
/ 

/ ___ _/ 

STACE VJ EXCAVATION / 
/ 

N.ll. 22J..2'-225.J' 

~ 6' 

,. 

SECTKJ( CT 
SCAl£ ,-::JO' 

OYWlfJ4C RJ2N OR APPROVED N..TfRN4Tf 
~.\ !._ V I If .P~ 

' 21 15 25 6 
24 15 25 6 
21 15 25 6 

,: 18 15 25 6 

CONTRACTOR TO CONRRll lXATJON 
Of Ail IJ/C IJT!lfTIES ANO SlRIJCTVRES 

PROPOSED RES/0£NT/AJ. OMLOPUENT 
6318 r:AJIBIE STRE[T, VANCOlMR, B.C. 

SECTION C: Cf l C2 

OYWJIJ'.C RJ8N OR APPROV£TJ AI.TERNATf 
h 1- • 

/b.~;eft I ,I \. ! 

Jg 25 -15 6 
J6 25 45 6 ~~ ~ JJ 25 -15 6 

/ 6J52 CANBIE smm % JO 25 -15 6 
21 25 -15 6 1/, 

13626 

G-S48 

ISSUED FOR 
CONSTRUCTION 

COMRACTOR TO C(J-lflRII lXAT/ON 
Of AJ1 /J/C IJTIUTIES ANO SlRIJCTVRfS 

'.t~ !~~:.~J ... ,·- ~, 
.,,, FER O !1 Jn1, f I 

•..,,.._ 6-t.r r ,tia11 (jnfy 1,crvte h, .,,,,,!" 
rn,,,., ""' C" ~"~ ..,,~ •""'" ,.., IHI.,, t!M<r' .. ,..~, ,~no.,,.. 

A OCTOBER 11, 2iO 11 - Brocillg design 

B OCTOBER 21, 2,0/1 FEB O 1 2019 
c OCTOBER 1f:~f! Vancouver - FOi 2019-142 - age 7 of 44 - Part 4 of 4 



P.P. / Sf£ PO'IIEH POLE SUPPORT OfTAJl A 

l!J (2) 00 00 ~ 00 l!I @ l!1 l!I 00 

l!1 Q) 
4"51a11Efl MU 

l!J l!1 (!j (!j 00 l!1 00 l!1 I l!1 l!1 

@ 00 © l!1 l!1 l!1 l!I l!1 00 l!1 l!1 

OST ElJ,VATKI{ 
SCN.E 1'=10' 

1------20.0'-----1 
-.J 
~ 

VAl?IES 

O'fWI0,4G RJ2N OR APf'RO'IE[) Al.TFRNIITE ~-~----~~-~~~~------ROW L[NCIH GROUfEO LOCKOFF SPACING '\.. 
(fl) (fl) (~ps) (!1) '-. STAGE I EXCAVATION 

I 21 11 20 6 " 2 22 13 20 6 
3 20 15 20 6 - " " '-- - -
' 18 15 20 6 

~ 

CON'TRACTOR TO CONFH<M LOCATION '-. '\.. STACf II EXCAVATION 
OF All U/G UllUTl[S ANO STRIJCTURES " "- - - - 21.9'mox. 

~ 
1 6'~ 

" '-. STAC[ HI EXCAVATION 

" \ 6' ~ "- - - -
'-. STACf N EXCAVATION 

" " 

~TKJl{O 
SCN.E 1•=10' 

;,. 

DATE: M4Y 24, 2017 
1779 W. 76thAvenu~ 

l!1 

l!1 

l!1 l!1 

00 00 

00 l!1 

SHOT CRETE 4 • UIN/JJUU 
THICKNESS, REINFORCEUENT 
WITH 2 LAYERS OF WELOEO 

WIRE ll[SH 

l!1 

l!1 00 l!1 

l!1 l!1 l!1 

l!1 00 l!l 

I 

SHOTCR[T[ WAl1 CORNER 

IETM,A 
N.T.S. 

P.P. 
ti! 

16 

l!1 00 00 00 l!1 

l!1 l!1 l!1 Iii 

Iii l!1 l!l l!1 l!1 

l[GfNO: 

- GRIJJE [l[VATTON 

N.£.L - NOMINIIJ. EXCAVATION lMl 
AT P£R/!,l[T[R = SI.AB El.-2.0' 
OR A5 SHOWN 

~ L R-,Ef-~ -f!~-: -ARi-'CHfffl_ t:'._TIJ,_~ _/HC.-. -------------------,.---------,----R-'HOi_VJO._lS'E_V_lrl_'E_3i_10._'fi_"NTW.. __ o._oo __ lQ_'R_ij_'EJ_"NT __ ~ F~ll[--NO-: -, J_'6._i2i_'6--~~~[:s~,:~:m_ '£R_1-1, -20-17 ___ PP_loco_ l_ion- (BC- Hyd,-ro-,eq-ues-V-, 

~ PROJ£CT No.: UJJ1 6318 CA4181[ STR£fT, VANCOIJVfR, 8.C. G\\-G NG.: B SEPmlBER 27, 2017 - PP loco/ion (BC Hydro requeslj FEB O 1 2019 I PROJ£CT OATE: FEB. 5, 2016 EAST ELEVATION, S[CTION O C-S5 c J4NlJAf{Y 19, PljtJ of '!fa~f{ll(] ~¥t)42 - age 8 of 44 - Part 4 of 4 ~~ 
CR, \\!, av: ~~PROVED BY: RC:V,E\'ED SY: GEOPACIFIC Vancouver.B C V6P6P2 

V.t.HCOUV■ a l(A N LOO PS CALGAaV P 604 •◄390922 
M.S. JI.J.K. LV.M. 

F 60<.439.9169 SC~LL AS SHOWN 



R£FERENC£: 

G~ 

BL/NO FORl./£0 WALL -------t 

A/JfXTION41. ltWAI REJNFORC£1,1£NT 
AHOIJNO ANCHOR 2'x2' SOUARE 
1,1/N/l,IUJ,f SHOTCR[T[ COVER I• 

ANCHOR PlATf 

* I 
I 
I 
I 

i 
I 
I 
I 
I 

* I 
I 
I 
I 
I 

¾ 
I 
I 
I 

\ 
\ 

* I 

I 
' 4• SHOTCR[T[ REINFORC[O WITH'-----t---il 

1-LA'tfR 4x 4'-8/8 WWAI 

ISSUED FOR 
CONSTRUCTION 

! 
I 
I 
I 
I 

i 
I 
I 
I 
I 
I 

* I 
I 
I 
I 

' I 
NICHONElJ SHOTCHET£ OETA/l 
N.T.S. 

DAT£: M4Y 2~ 2011 
1779 W. 76th AvtnUt 

GEOPACIFIC Vancouvtr, 8,C. V6.P 6P2 DRAl'IN BY: APl'RO'ltll BY: RE\llf\l!D BY: CENEIW. 

SflOTCR[T[ TH/CK[NfO TO 5• 
AT ANCHOR/NAIL LOCATION 
(l2x 12• AREA) 

APPROVED BONO 8R£4KER OVER 
FR[[ ANCHOR LENGTH 

NOTE: 

FOR TULLY-CROUTED" ANCHORS, 
POST-CROUT THE "FREE ANCHOR. LENCTH 
AFTER LOCK-OFF ANO APPROVAL 
US/NC PRE-APPROVED TECHNIQUES 

nt£ NO.: 

llS. 11.J.X. l.V.11. VANCOUVI• ltA1'tLOOPS CALGARY P 604 .439,0922 
SCAII: F 6CM.439.9l89 AS SHOWN 

ANCHORED SHOTCRfT[ OfTAJLS 
DYii;. NO.: 

G-1 

A. 

B. 

C. 

FEB O 1 2019 
City of Vancouver - FOi 2019-142 - Pa e 9 of 44 - Part 4 of 4 



I 
1.0 GENERAL 

I. I In U,ese Notes, the Engineer is GeoPocific Consul/ants lid. 

1.2 These Noles must be read in conjunction with the design Drawings 

1.3 The work described and shown involves near vertical excavated slopes or structure using a combination 
of sholcrele ond ground anchors. All slopes shall be crwered with secured pofyelhJfene sheeting lo 
prevent erosion. 

1.4 The anchors w,71 be ins/offed in gr01111d around the site and the actual soil and groundwater conditions 
must be assumed. 

1.5 

1.6 

1.1 

1.8 

1.9 

The grouted anchor lengths required to resist the design foods ore based on the assumed conditions. 
The capacity of the anchors will be confirmed of the beginning of the contract and ma1 be 
lengthened or shortened. 

Some utilities, foundations and sfflJClures which may affect the inslollolion procedures and techn;ques 
ore noted on the Drawings. The Contractor shoU confirm the locations and condt1ion of ALL man-mode 
elements which may be damaged because of the anchored shofcrefe operations. If is the Conlroclor's 
responsibilily to install the anchored shotcrefe in the actual site condt1ions encountered. 

Elements which may, in the opinion of U,e Contractor, be damaged by the anchored shofcrete 
operations must be reported to the Engineer well in advance of the work to toke place. 

These documents ore based on orchitecturol. sfflJCfurol and surYey Drawings provided. II is U,e 
Contractor's responsibi/J1y to venYy all dimensions and report discrepancies lo the Engineer. 

The Contractor shall schedule and co-ordinate the work to sotisfJ the reasonable requirements of 
adjacent Owners and Tenants who shoR be given sufficient Notice before carrying out work which /TIO)' 
affect their property. 

The Conlrocfor shall erect and maintain o secure closed hoarding around the site for the safely of all 
persons in the vicinity of the site. 

1.10 The Contractor shall inspect the slopes and the support lo the slopes and structures doily and shall 
immediately report any potentially damaging movement or deterioration to the Engineer bf telephoning 
604-439-0922. 

REFERENCE: 

GEOPACIFIC 
VANC:OUVIR kAH LOOPS CALGAAY 

l779 W, 7&n, Avenu~ 
V-.ncoU\'-fl', e.c. V6P 6PZ 

P 604 .◄39.0922 
F 604 ◄39.0189 SCAif: 

2. O IMTERIAI.S 3.0 INSTALi.AT/ON 

2.1 ANCHOR OAR: 3. 1 Hollow Core Oar lns/ollotion (if required) 

The anchors shall be installed in minimum 75 mm (3 inch} diameter holes which shall be dn'fled, 
IJll!ess otherwise approved in advance by the Engineer. Anchor capacity is dependant upon instollafion 
techniques and the drilb'ng equipment and methods shoH be subject lo the Engineer's approval. 

Drilling techniques shall produce o hole which is free of debris and ensure continuOIJS support of the 
hole and shall not erode or distutb soil around the hole. 

Set the bar on on appropriate dnll rig. Start pumping the grout to assure that grout; will exit drill bit. 

Proceed with rotary dn1/ing and flushing approx. three feet per m,'n (depending on ground condition}. 
Rola/ion sf)ffll should be approx. 60 lo 120 RPM. To achiew: higher friclion values, advance and 
refract the bars several times for each 3.0 m (10 feet) length of bar installed in the bond zone. 

2.2 Anchor tendons shoD be os shown on the design drawings. 
The grout should be applied CONTINUOUSLY durill(J dn7h'ng. A grout pump with at least 60 I/min volume 
and minimum 2 11Pa (JOO psO pressure capacity (preferably 10 UPo, 1500 psO should be used. 

2.J 

2.4 

2.5 

2.6 

Anchorage equipment coupungs and any necessary wedges washers and plates shall be in accordance 
with the tendon manufacturer's specifications and requirements. 

Minimum anchorage length ("fixed' length) and slressing length {"free • length) ore shown on the 
Drawings. 

Grout in the unc:horuge shoH be u prior-opprored f1(){1-s/lrink cemer1lifious moleriol mixed wi1h a 
minimum compressive strength of 5 UPo ,'n 24 hours ond 35 l,f Po in 28 days. 

Shotcre/e shall be reinforced with 102 x 102 IIW/3.3/13.J (4"x4"-8/8) welded wire mesh os shown 
on the Drawings. Steel shall hove a minimum yield strength of 450 MPo (65 ksij and shall be in 
accordance lfl1h ASTl,I M97. 

All shotcreting sho/1 be corrie4 out in accordance with AC/ 506 : "Specifications for l,lo/eriols 
Proportioning and ,Application of Shofcrele • 

Sholcrete shall hove o minimum compressive strength of 5 MPa ,'n 24 hOIJrs and JO 11Pa in 28 days. 
The Engineer mo1 require lest panels lo be prepared bf the Contractor so the)' con be cored by 
others lo confirm the shotcrete strength. The Con/roclor shall co-operate with the independent testing 
loborotory appointed by the Owner for U,is purpose. 

3.2 

Refer lo the manufacture 's specifications and recommendations for more detail 

Anchors ond sholcrefe shall be 1'nslolled in sequence and stages to maintain stability of U,e excavation. 
Excavation of so,1 from the site shall also toke place in stages. Stages shall not exceed 1.8 m (6 
feelj vertical 

The Contractor may remove o/1 soil wi1hin any moss excavation Stage before anchors in that Stage 
ore installed but further exc(JVofion shall not toke place until aH anchored sholcrele in tho( Stage is 
installed and approved by the Engineer. 

The moss excavation for any Stage does not include a perimeter berm with a minimum fop width of 
one metre and o side slope of 1 horizontal lo 1 vertical 

Cround conditions may locolfy require o wider berm, flatter slopes and/or other slope protection 
measures including covering or short-term temporary support. 

The pen'meler berms in any stage shaU be excavated in staggered panels. THE MAXIM/JI,/ WIDTH Of A 
PANEL SHA/1 8£ THI HORIZONTAL SPACING Of TH£ ANCHOR PLUS 0.6 J,f (2 FED} TfJjs panel width 
may be INCR£4SED OR DECREASED by the Ell(Jineer's agreement, in writing, BEFORE increasing the 
pone! width. 

No adjacent panels shall be excavated concurrenUy and no more !//on 1/3 of the panels shall be 
excavated concurrently. In addition no panel sholl be excavated into the berm until at least 24 hours 
utter tho! pone/ anchor hos been grouted. . ( ~ 

Anchors and shotcrefe may be ,'nstalled concutTtn~ fr, d!Yferent ~nels., -AnF1t01S'vsltaH• /Je..in} ol~ al ~ 
nghl angles to the properly lines on pion onl .. ·withfn 2.5 degrees of tne ~Jina(ion main o'nt-lJ,e_ , 
Drawings except with the prior approval of the Eng1il N. 

1 cert1,.,. .. ,..., ' ~ 

. . f (\$ 0 ~ ?J1~ 

l.-

ISSUED FOR 
CONSTRUCTION 

Fll NO.: R£\19()jS: 

GENERAL NOJFS A. 

owe. NO.: e. FEB O 1 2019 
C-2 {SHEET 1 Of 2) L.c-. ___ C_i_ty_o_f v- a-n-co-u-ve_r ___ FO_ l_2_0_19-_1_4_2 ___ p-la! e 10 of 44 - Part 4 of 4 



3.3 

3.4 

3.5 

3.5.1 

3.5.2 

RffffitNCE: 

lmrnediole!y following excovolion of the so,7 berm in o panel the excavated face shall be ln'rnrned 
bock to the required line and mesh reinforcement shall be fixed to the soil to ensure the minimum 
specified sho/crele cover. Sliotcre/e shall be applied will,ouf delay to thicknesses shown on the 
Drawings. 

Sholcrele panels shall be kepi moist lo aid curing by spraying w,1h wafer and covenng with socking 
or polyethylene sheeting. 

Sufficient wire mesh reinforcement shall be installed to provide o full strength overlap wi1h adjacent 
panels. This overlap shall not be less than 200 mm (8 inch). 

The end surfaces of panels shall be fhoroughlj cleaned w11h compressed air to ensure a full 
strength bond when adjacent panels ore sho/crefed. 

Drains lo reh"eve groundwater pressure shall be ins/oiled through the shofcrefe. Drains shall be o 
minimum of 50 mm (2 inches} diameter and of normal 3.0 m (10 feet} centres hon"zonloHy and 
1.5 m (5 feet} centres vertically. The Confrocfor shall install filters in drains as fines ore being 
removed with the water. 

Additional special drains moy be required where waler seeps ore noled. This special drains shall 
consist of minimum 50 mm (2 inches} diameter perforated ABS pipe installed wi1hin 75 mm (J 
inches) diameters holes drilled 5 deqrees UPWARDS from the 3 metres (10 feet) measured from the 
face of the shotcrete. These special drains may be required lo be filtered with fine sand or grovel 
or filter fabrics. 

4.0 SHOTCR[T[ REMOVAL/ANCHOR DfTENSION/NG 

4.1 All excavation and support worl!s w,1/tJn the crrr OF V#ICOUVER shall be in strict accordance with the 
City's requirements. 

4.2 No port of the anchor sys/em shoH remain ,n place w,1h1n 1.5 m (5 feet} of final grade. Anchors 1.5 
m (5 feet} below final grode shoH be detensioned or fully grouted when no longer required in the 
opinion of the Engineer. 

4.3 No sholcrefe shall remain in place within 1.5 m (5 feet} of final grade. A bond breaker must be 
installed between bl,nd-formed foundation walls and shofcrele on cily properly lo oHow for sho/cre/e 
removal. 

5.0 BACKRLLING ON ANO AIJJAC[/{( TO CITY PHOPERTr 

5.1 Bockfilh'ng on and odjocenl lo City properly mus/ be 1n accordance .,,ifh the C11y's backfill specifications, 
.,,ifh the City's backfill specifications, "Street Res/oration l.lonuo/' doted AUGUST 18, 2008. 

5.2 Bockfl71 Containment dams .,,ii/ be required al excavation corners where excorotion to be backfilled 
ogoinst City properly. 

6.0 REOIJIRED lNSPECTIONS 

1.2 The preceding list does not express or imply any guoronfee or warranty of the contractor's 
performance. If is the responsibility of the con/roe/or lo undertake the work shown on the Design 
Drawings. 

1.3 Shoring conlroclors other than /hose h'sfed above may be considered by the Engineer only with 
submission of references and quolificolions for of least 10 projects of similar size and scope. 
GeoPocific reserves the right lo accept or reject the quolificofions of any shoring contractor. 

1. The excorolion support design is based on the loco/ions of adjacent structures and ul1lit1"es which hove 
been supplied. The Conlroclor sholl confirm the loco/ions and elevations of o/1 foundations and ulil11ies 
which may be affected by the work and raport any discrepancies lo CeoPacific Consulfonls lid. 
(Tel: 604-439- 0922) 

l All slopes shall be covered with secured polyelhy/ene sheeting to prevent erosion. 

l The extent of the excavation shall be hosed on /he Architeclurol ond S/((Jcfurol Drawings. The Confroclor 
shoH confirm the size of /he excavation required by the basement and report any discrepancy with these 
Drawings lo GeoPocific ConS/Jltonls lid 

4. The Contractor must obtain prior permission in writing to carry out any worl< on odjacenl private properly. 

Anchors shoU be tensioned os soon os practicable but no sooner /hon 24 hours offer the 6.1 
construe/ion of the applicable sholcrete panel. Anchors sho/1 be tensioned and tested as follows: 

The following ore the /1/NIIJUIJ inspections which ore required by the Ceolechnicol Engineer. The 
Con/roe/or is responsible for informing the Geotechnicol Engineer tho/ the Won: is ready for these 
inspections. The Con/roe/or sho/1 be boble for any loss caused by failure lo inform the Ceotechnico/ 
Engineer tho! the Work is ready for inspection. 

5. The Contractor shall inform CeoPocific Consulfanls lid of ony surcharge loads which will be within half the 
height of the excavation from the top of the excorotioo so Iha/ the support system con be modified lo 
support the additional loads. The Con/roe/or shall also inform GeoPocific if and when onJ groundwater 
seepages occur which may require additional special drains as outlined in Note 3.4, Drowifl(J C-2. ,4pplj a proof load of 1.JJ limes the Jock-off load for two minutes. Moni1or the load in the onchor. 

If the reduction in load is less than l5 percent of proof load reduce the food to lock- off load and 
lock the worl<ing load info the anchor. 

If the anchor does not hold of leas/ IJJ percent of lock-off load for two minutes the Engineer 
must be informed Further testing in the presence of the Engineer will required os follows: 

load the anchor ,n 22 kN (5 kip} increments to 130.5 percent of lock-off food. Hold each 
increment for 5 minutes except of maximum food when the load shofl be maintained for 100 
minutes. The increase in length of 11,e anchor shall be measure of /he start and end of each load 
increment except of maximum load when /he extension shall be measured of 5 minutes intervals. 

This information sholl be utilized by the Engineer to dedfJce the utilized anchor length and lo assess 
the creep characteristics. 

Anchors which creep mo~ /hon 2 mm (0.08 inch} per log cycle of lime w,71 not be accepted. The 
Contractor shall install replacement anchors of the Contractor's expense. 

GEOPACIFIC 
YA NC.OUY ■a KAM LOOP.5 CAI.GAltV 

1779 W. 75th Aff,l\Ue 
Vanco\lVer, B,C, V6P 6P2 

P 604 "439.0922 
F 604,439.9189 

1. 2 days before worl< commences on s11e. 
l T day before the anchors ore delensioned. 
3. 2 days before backfilling commences. 
4. 1 day before sholcrefe removal 

6.2 Doily Inspection is required during ins/a/lotion of anchors, and fuH lime inspection is required during 
anchor lesbng. 

1. 0 CONTRACTOR OUALJFK',ATIQN 

1. 1 Temporary works and shoring instollolion is highly sens,1ive lo processes including 
sequence of insfollofion, quah"fy and quantity of materials used, monitoring of the worl!s and other 
foe/ors. Consequently a high degree of skill and professionalism is required for its successful 
implementation. As o result, oil confroclors considered for tender of the shoring worl< described in 
/he Design Drawings must be approved by the Engineer 1n odvonce of fender. The work must be 
carried out onlj by a shoring contractor will, experience and expertise in shoring construe/ion. The 
conlroclors experience and expertise must be wilh projects of similar size and scope lo tho/ shown in 
/he Oesign Drawings. The follcwing shoring conlroclors ore perm11fed lo undertake the work: 

- Ma/con Canada 
- Southwest Con/rocfing 
- Bel Pacific ucwalion &- Shoring 
- Vancouver Slio/crele 
- Power Sliotcrele Shoring LTD. 
- Mainland fxcovotion &- Slioring ltd. 

6. The ground cond11ions must be confirmed by CeoPocific Consultants lid. when the excovolion is 4 feet 
deep. The Confrocfor is responsible for ensuring /hot CeoPocific personnel inspect the SJ1e. 
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Shoring Ins/al/a/ion .t OecommisskJn Sefiuence: 

I. Ins/all angles (L/52 x 102 x 7.9} continuously of /he /Jose of existing 
Allen Block wall 

2. Tack welding al each angle connection 

l Install su,rable bolls on existing Allen 8/ock wall by drilling method 

4. Ins/all 4 • sholcre/e an Allen Black wall 

5. Ins/all soldier piles by cosed me/hod with fully grouted within their 
embedment and sand or peo grovel above 

6. Excovote skinny channel by hand and Install 2 x 4 studs immediately 
below /he conlinuo/JS angle 

7. Install diagonal angles {L76 x 16 x 4.8} be/ween the continlJOIIS angle 
(L/52 x 102 x 7.9} and solider p,7es 

8. Ins/all max 2' hiqh 4' shalcrete be/ween 2 x 4 studs 

9. Ins/all max 5' hiqh 4' sha/cre/e by J-doys sequence with continuous 
2 - f SU hors behind ond10r pfole 

10. Continue Step 9 lo the base of /he neighboun'ng f01Jndalion elero/ions 

11. Sow cut existing anchors ins/a/led for the neighbouring sha/crete wall 
w,1hou/ any damage on the existing sltolcrele wall and their drain mot 

12. Ins/all underpinning anchors through berm 

fl Install 4' sholcre/e lf08 by J-days sequences 

14. Cons/roe/ proposed f01Jndalion won between the shotcrele wo/1 and 
solider piles wiYh windows al anchor plate locations 

f 5. Constrocf proposed roof w,Yh windows at soldier beam locations 

f 6. Remove solider piles and anchor pkJ/es 

11. Reinstate all windows as per recommendations proYi<led bf olliers 
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1.0 CENERAL 

1.1 In these Notes, the Engineer is CeoPacific Consultants ltd. 

1.2 These Notes must be read in conjunction with the design Drawings. 

1.3 The work described and shown inrolves near vertical excavated slopes or slmcture using o combination 
of shotcre/e and ground onchors. All slopes shaH be covered with secured polyethylene sheeting to 
prevent erosion. 

1. 4 The anchors ,ill be ins/a/led in ground around the site and the octuol so,7 ond groundwater conditions 
must be assumed. 

1.5 The grouted anchor lengths required to resist the deSJijn loods ore based on the assumed conditions. 
The copocily of the anchors wi71 be confirmed of the begifllling of U,e contract and may be 
lengthened or shortened. 

1.6 Some ut,7ifies, foundations and slmclures which may affect the instollofion procedures and techniques 
ore noted on the Drawings.The Contractor shall confirm the loco/ions and condibon of Ail mon-mode 
elements which may be damaged because of the anchored sholcre/e operations. If is the C-Onlractor's 
mponsibifify to install the anchored shafcre/e in the ocfool S11e conditions encountered. 

Elements which may. in the opini()(I of the Con/roe/or, be damaged bf the anchored shotcrele 
operolions must be reported to the Engineer weH in advance of the work to toke place. 

1.7 These documents ore based on archifecturol, stmcturo/ and survey Drawings provided. If is the 
(',onfroctor 's responsibi5/y to verify all dimensions and report discrepancies lo the Engineer. 

1.8 The Contractor shaH schedule and co-ordinote the work to satisfy the reosonol>le requirements of 
adjacent Owners and Tenonfs who shoH be given sufficient Notice before carrying out work which may 
of/eel their property. 

1.9 The Con/roe/or shall erect and maintain a secure closed hoarding around the site for the safely of aH 
persons in the vicinity of the site. 

1.10 The Confroc/or shall inspect Ille slopes and the support to the slopes and sf11Jclures daily ond shall 
immediately report onf potentially damaging movement or deterioration to the fn9ineer by teleplioning 
604-AfY-0922. 

2.0 IMTERW.S 

2.1 ANCHOR BAR: 

The anchors shall be installed in minimum 75 mm (3 inch} diameter holes which shall be dn7/ed, 
unless otherwise approved in odvonce by the Engineer. Mellor copocily is dependant upon installation 
techniques and the dnlling equipment ond methods slloH be subject to the Engineer's opproral 

Ori/ling lechniqves shall produce a hole which is free of debris and ensure continuous support of the 
hole ond shall not erode or disturb soil around the hale. 

22 Anchor tendons shall be os shown on /he design drowings. 

Anchoroge equipment couplings and ony necessary wedges washers ond plates shall be in occordonce 
with /he tendon manufacturer's specifications and requirements. 

Uinirnum anchorage length ("fixed' !engfh} ond stressing Ieng/!, {iree • length) ore shown on /he 
Drawings. 

2.3 Crout in the oncharoge shall be a prior-approved non-shrink cementilious material mixed wiffl o 
minimum compressive strength of 5 UPo in 24 hours and 35 11Pa in 28 days. 

2.4 Sholcre/e shall be reinforced w,1h 102 x 102 IIW!J.3/13.3 {!x4'-8/8} welded wire mesh as shown 
on the Orowiilgs. Steel shall hove o minimum yield sfrengfh of 450 11Pa {65 ksi) and shaH be ,ii 
accordance wiffl )STl,J M97. 

2.5 All shotcrefing shall be carried out in accordance w,7h IC/ 506 : "Specifications for llaferiols 
Proportioning and Application of Sholcrefe • 

2.6 Shotcrele shall have o minimum compressive strength of 5 UPo in 24 hours and 30 JIPo in 28 doys. 
The Engineer may require test panels to be prepared by the Con/roe/or so they con be cored bf 
others lo confirm /he shofcrete strength. The Conlroctor shoH co-operate with the independent testing 
laborofory appointed by the Owner for this purpose. 

J. 0 INSTAl.lATION 

J. I Hollow Core Dor lnsfollofion pl required} 

3.2 

Set the bar on on appropriate drill nij. Start pumping the grout to ossure Iha! grout will exit drill M. 

Proceed with rotary drilhilg ond Rushing approx. three feet per min {depending on ground condition}. 
Rotation speed should be approx. 60 to 120 HPII. To achieve higher friction ro/ues, adWJnce and 
re/rocf the bars serero/ times for each 3.0 m (10 feel} length of bor installed in Ille bond zone. 

The grout should be applied CONT!N/JO!JSI.Y duni,g dnlling. A grout pump w,1h ot least 60 I/min volume 
and minimum 2 JIPo (JOO psi} pressure copocily (preferobly 10 11Pa, 1500 psi} should be used. 

Heier lo the monulaclure 's specifications and rec«nmendotions for more de/oil 

Anchors and shofcrefe shall be installed ,-,, sequence and stages lo maintain sfabilily of the exCOYOtion. 
Excavation of soil from Ille si1e shaH also toke place in stages. Stages shall not exceed 1.8 m (6 
feel} vertical 

The Contractor may remove all soil wilftin any mass exCOY1Jfion Stage before onchors in that Stage 
are installed but further excovalion shaH not take p/oce until all anchored shotcrete ,-,, that Stage is 
installed and approved by the Engineer. 

The mass exCOYIJfion for any Stage does not include o perimeter berm with a minimum fop width of 
one metre and o side slope of 1 honiontol lo 1 verficol. 

Cround conditions may loco/ff require o wider berm, natter slopes and/or other slope protection 
measures including corering or short-term temporary support. 

The perimeter berms in ony stage shall be excavated in staggered panels. THE IIAX/JIUJI WIDTH Of A 
PANEi. SH4il. Bf TH£ HOH/lOIITAJ. SPACING Of TH[ AIOKJH PLUS 0.6 II (2 ffET). This pone/ width 
IT/Of be INCREASE/) OH DECREASE/) bf the Engineer's agreement, in wri/Jilg, BEFORE increasing the 
pone/ width. 

No odjocent panels shall be excavated COflCIJ(fenfly ond no more /hon 1 /3 of the panels shall be 
exCOY1Jfed concurrently. In addition no pone/ shoH be excovoted into the berm until of feast 24 hours 
aller tho/ pone/ anchor hos been grouted. i 
Anchors and sholcrefe may be insfol/ed concurrently ,ii differen~ ls. Ancllo,fcs/ioH be ,nsfo//ed of 
right angles to the property lines on pion and within 2.5 de9fe!S_l of the declindfion, sj,own 9n the 
Drawings except wi1h the prior approrol of fhe Engineer. - - _ 
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I 

J.3 

J.4 

lmmedioleJy following excqyqfion of the soil berm in a panel the excqyq/ed fqce shall be trimmed 
/xJck lo the required line qnd mesh reinforcement sholl be fixed lo /he soil to ensure the minimum 
specified shotcrete cover. Sllotcrete shot/ be opp/ied without delay to thicknesses shown on the 
Drawings. 

Sholcrete panels shall be kept moist lo qid cun'ng by spraying ,,;u, rater ond covering wi1h sqc/ring 
or polyethylene sheeting. 

Sufficient wire mesh reinforcement shall be installed to proride q full strength overlap with odjocent 
panels. This overlap shall not be less /hon 20fJ mm (8 inch}. 

The end surfaces of panels shoU be Uioroughfy cle<Jned wiU, compressed air lo ensure a full 
strength bond when qdj<Jcent panels ore shotcreted. 

Oroins lo relieve groundwater pressure shall be ins/a/led through the shotcrete. Oroins shoU be a 
minimum of 50 mm (2 inches) diameter and of normo/ J.O m (10 feelj centres horizon/ally qnd 
1.5 m (5 feelj centres vertically. The Con/roe/or shall install filters in drains as fines qre being 
removed ,n111 U,e waler. 

Additional special drains tnfJJ be required where wq/er seeps ore noted. This special drains shall 
consist of minimum 50 mm (2 inches) diameter perforoled ABS pipe ins/offed within 75 mm (3 
inches) diameters holes drilled 5 degrees UPWARDS from U,e J metres (10 feelj meqsured from l1le 
face of U,e shalcre/e. These special drqins may be required lo be fillered with fine S()nd or grQYe/ 
or filler fabn'cs. 

4.0 SHOTCR[T[ R[l,l()VAL/NICHOR OfJfNSIONINC 

4. I All exCOYOlion and support works within the cnr OF VARCO/MR shoU be in stdct accordance wi111 the 
City's requirements. 

4.2 No port of l1le anchor system shall remain in place within 1.5 m (5 feelj of final grqrfe, Anchors 1.5 
m (5 feelj below final grode shall be delensioned or fully grouted when no longer required in /he 
opinion of /he [ngineer. 

4.3 No sholcrele sho/1 remain in ploce rrilhin 1.5 m (5 feelj of final grade. A bond breaker must be 
ins/q/led between blind-formed foundation walls and sholcre/e on city properly lo allow for sholcrele 
remorol 

5.0 84CKRWNC ON ANO NJJACENT TO CITY PHOPERTY 

5.1 Backfilling on and odjocen/ lo City properly mus/ be in occorrfqnce with the City's backfill specifications, 
with the City's bock/ill specifications. "Street Restoration 1'anuo!' doled A/JCUST 18, 2()()8. 

5.2 Bock/ii/ Conloinmenl dams will be required q/ excqyafion comers where excorolion lo be backfilled 
against City properly. 

6.0 R[QfJIR[[) INSPECT/OHS 

J.5 Anchors shall be tensioned os soon 0$ proc/icoble but no sooner /hon 2-1 hours oller U,e 6.1 
conslfllcfion of the applicoble shafcrete panel. Alichors sholl be tensioned and tested as follows: 

The following ore the 1'/N/1'01' inspections which ore required by the Ceolechnico/ fngineer. The 
Con/roe/or is responsible for informing the Ceolechnicol Engineer /hot l1le Wort is ready for these 
inspections. The Contractor shall be liable for any kiss caused by foilure lo inform the Ceotechnicol 
Engineer /hot the Work is ready for inspection. J.5.1 )pptJ o proof food of 1.JJ times Uie lock- off food for two minutes. 1'on,7or the food in Ifie onchor. 

If the reduction in food is less /hon 2.5 percent of proof food reduce the food to lock-off load and 
lock the working food into the anchor. 

J.5.2 If the anchor does not hold al leosl 133 percent of tock-off food for two minutes U,e Engineer 
ml/SI be informed. Further lesl,'ng in the presence of /he Engineer will required as follows: 

lood the anchor in 22 kN {5 kip) increments lo 130.5 percent of lock-off food. Hold each 
increment for 5 minutes except of maximum kxxJ when the food s/,o// be maintained for /()(} 
minutes. The increase in lenglh of the qflChor shall be me<1sure qf U,e s/qrt ond end of eoch /ood 
increment except of maximum food when /he extension shoU be measured q/ 5 minutes inlerro/s. 

This informob'on shall be utilized by the [ngineer lo deduce the utilized anchor length and lo assess 
the creep choroclerisfics. 

Anchors which creep more /hon 2 mm (0.08 inch) per log cycle of time wi7I not be occepled. The 
Contractor shall install replacement anchors at the Contractor's expense. 

1. 2 days before won ccmmenct/$ on site. 
2. 1 d<Jy before the anchors ore delensioned. 
J. 2 days before backfilling commences. 
4. 1 d<Jy before sholcrele remorol 

6.2 Doily Inspection is required during inslo/lolion of anchors, and full lime inspection is required dun'ng 
anchor les/J'ng. 

l Q CONTP.ACTOR QUALfl(',AT!QN 

1.1 Temporary works and shoring inslol/olion is highly sensitive lo processes includ!'ng 
sequence of 1'nslollo/ion1 quolity and quantify of moleriols used, monilon'ng of the works ond other 
factors. Consequenlly o high degree of skill and professionoh'sm is required for its successful 
implemenlo/ion. k o reStJ/1, oil con/roe/ors considered for lender of the shoring ,art descn'bed ,'n 
the Design Drawings must be approved by the Engineer in o<NOnce of tender. The work ml/SI be 
carried out only by q shoring confraclor with experience and expertise ,'n shoring conslfllclion. The 
confroctors experience and expertise ml/SI be with projects of similar size ond scope lo U,o/ shown ,'n 
U,e Design Drawings. The follorring shoring confroclors ore permitted lo undetfoke U,e wort: 

- 1'olcon Conodo 
- Sou111,esl Con/rocl,'ng 
- Bel Pacific fxcorabOII l Shon'ng 
- Vancouver Sllolcrele 
- Blue Ace Shoring 
- Power Sholcre/e Shon'ng LTD. 
- llo,'nlond fxcqyofion l Shon'ng /Id. 

7.2 The preceding /isl does not express or imply any guoronlee or wononly of the con/roe/or's 
performqnce. If is /he responsibility of l1le con/roe/or lo undertake the work shown on the Design 
Drawings. 

l.J Shoring controelors other than those listed above moy be considered by /he [ngineer only with 
submission of references ond quoh'ficolions for of le<Js/ 10 projects of similar size and scope. 
CeoPocific resefl'es the right lo accept or reject /he quah'ficotions of any shorifll} contractor. 

1. The excqya/ion support design is based on the loco/ions of odjocenl s/roclures ond ulih1ies which hove 
been supplied. The Con/roe/or sholl confirm the loco/ions and elevations of all fo1111dolions and utilities 
which may be affec/ed by the wort and roport ony discrepancies lo CeoPocific Consul/ants lid. 
(Tel.: 439-0922) 

2. All slopes shall be corered r,,Yt, secured polyeth1/erle slteeb'ng lo prerent erosion. 

J. The extent of tfie exCOYOlion shall be based on the Nchilecfuro/ and S/nJcluro/ Drawings. The Con/roe/or 
shall confirm the size of /he exCOYOoon required by the basement and report ony distreponcy with these 
Drawings lo CeoPocific Consullonls lid. 

4. The Con/roe/or must obtain prior permission ,'n wn1,'ng to cony out ony work on odjocenl prwof e properly. 

5. The Con/roe/or sholl inform CeoPocific Consu/lonls lid. of any surchol()e foods which will be within half /he 
height of the excorolion from the top of the exCOYOtion so tho/ the support sys/em con be modified lo 
support the odditionol foods. The Conlroclor shall q/so inform CeoPocific if ond when ony groundwqfer 
seepages occur which tnfJJ require additional speciol drains as au/lined in Note J.4, Drawing C-2. 

6. The ground conditions ITIIJSt be confirmed by CeoPocific Consul/ants lid. when the exCOYO/ion is 4 feel 
deep. The Confroclor is responsible for ensurin9 !hot CeoPocific petsonnel inspect the site. 
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GEOPACIFIC 
VANCOUVIR KAMLOOPS CALGARY 

L & A Real Estate Investments Ltd 
550-601 West Broardway 
Vancouver, B.C. 
VSZ4C2 

Attention: Harry Wong 

P 604.439.0922 
F 604.439.9189 

geopacific.ca 
1779 W 75th Ave. 

Vancouver, B.C. C.,nada V6P 6P2 

February 16, 2016 
File: 13626 

Re: Geotechnical Investigation Report: Mid-Rise Primarily Residential Building 
6318-6340 Cambie Street, Vancouver, B.C. 

1.0 INTRODUCTION 

We understand that a new mid-rise primarily residential building has been proposed at 6340 Cambie Street 
in Vancouver. Preliminary design drawings prepared by Integra Architects show up to eight levels of 
midrise, and town houses with two levels of above grade development over two or possibly three levels of 
below grade parking. We understand that the intent is to use reinforced concrete construction both above 
and below grade. 

This report was prepared exclusively for L & A Real Estate Investments for their use and for the use of 
others on their development team. This report provides recommendations for the design and construction 
of the proposed development based on the soil and groundwater conditions encountered at the site. 

2.0 SITE DESCRIPTION 

The proposed development site is located on the east side of Cambie Street, in Vancouver, B.C. The site is 
bounded by side by side duplexes to the north, and south, Cambie Street to the west and a paved lane to the 
east. 

The site is nearly square in shape, measuring up to approximately 48 m by 40 m and is relatively flat sloping 
slightly to the south east. The site is presently improved with two side by side duplexes, with at grade 
parking at the rear. 

3.0 FIELD INVESTIGATION 

The subsurface ground conditions at the site were investigated on February 15th, 2016. A total of three 
auger test holes were excavated to depths between 9.2 to 15 meters below existing site grades. Two 
Dynamic Cone Penetration Tests (DCPT) were undertaken to determine the relative in-situ density of the 
soils. This drilling was completed using a track-mounted drill rig, supplied and operated by Uniwide 
Drilling Ltd. of Burnaby, BC. 

The investigation was supervised and the soils encountered were logged in the field by a technician from 
our office. The test holes were backfilled with excavated soil upon completion of logging and sealed with 
bentonite chips, in accordance with Provincial abandonment requirements. The results of our auger test 
holes and DCPT's are presented in Appendix A of this report. 

The approximate locations of the auger test holes and DCPT's with respect to the development site are 
shown on our Drawing No. 13626-01 , following the text of this report. 
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4.0 SUBSURFACE CONDITIONS 

4.1 Soil Conditions 

The general geology of the region under investigation is described as Capilano sediments, according to 
Geological Survey of Canada map 1486A. It is characterized on the Geological Survey of Canada map as 
raised marine, deltaic and fluvial deposits with medium to coarse sand 1 to 4 m thick. 

ASPHALT/TOPSOIL: The surficial sand fill (beneath grass or asphalt) contains varying amounts 
of silt and gravel, and may also contain variable organic material, which extends to depths between 
1.0 and 1.5 metres below current site grades. 

Medium Sand GLACIAL TILL: Glacial till was encountered at all locations at depths starting 
between 1.0 and 1.5 below grade. The dense to very dense grey till generally consists of 
homogenous, dominantly medium sand to fine sand with some silt and minor uniformly distributed 
gravel. Moderately hard drilling was generally encountered with occasional zones of softer drilling. 
Brownish oxidation was prevalent at the top of this sequence however is absent below 
approximately 3.0 meters. Samples were dominantly damp becoming wet with depth. 

Coarse Sand GLACIOFLUVIAL DEPOSITS: Pluvial sands were encountered at depths 
approximately six meters below grade. These moderately dense to dense brown to grey coarse sands 
are intermittently bedded, and moderately well sorted within bedding. Some thicker, typically 
denser layers of fine sand with minor silt were observed within the coarse sand sequence. Soft 
drilling with occasional harder zones was typically encountered, with harder drilling encountered 
at the base of all holes. Samples were typically wet to saturated and commonly washed from the 
drill stem. 

Medium Sand GLACIAL TILL: Medium to fine sand glacial till was again encountered at variable 
depth below coarse sands within all three holes however as a result heavy water inflow within the 
coarse sand samples typically had poor return. 

For a more detailed description of the sub-surface soil conditions please refer to the individual test holes 
logs located in Appendix A of this report. 

4.2 Groundwater Conditions 

A persistent zone of elevated ground water flow was located below dense fine sands, and was encountered 
in all three test holes. Heavy to moderate elevated water flow was encountered below approximately six 
meters. Heavy water inflow was observed during drilling and sample return was largely washed from the 
auger stem in all three holes. 

The coarser sand layers within the inter-bedded sands and gravels are very pervious and large groundwater 
flows have been experienced on similar sites. Hence there is potential for elevated water pressures to occur 
with depth. Based on the contemplated depth of excavation and observed water level, this basal founding 
stratum is expected to generate moderate to heavy seepage if exposed in an open excavation without any 
flow mitigation measures. 

The level of groundwater is also expected to vary seasonally with highest levels reached during the wet 
months of spring and winter. A shallow perched water table was also encountered variably above 
approximately 1.0 meters, emanating at the base of fill material, and beneath pavements. 
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Seepage can be expected to be light to moderate at shallow depth across the site, with some moderately 
heavy flows should be expected initially when the upper perched water table is penetrated. 

5.0 DISCUSSION 

The proposed development will consist of an eight storey and two storey structures over up to three levels 
of below grade parking. We expect loading induced by the new development to be relatively heavy with 
loading of up to 7,000 kN on columns and 150 kN per lineal meter on walls. 

The below grade parking is to be constructed directly against or near to the property lines on all sides of the 
excavation, thus we expect that shoring will be undertaken to support a vertical cut line. In our experience, 
conventional anchored shotcrete can be used for these ground conditions. Micropiles may be required to 
achieve lower row 1 anchors to avoid services within the adjoining roadways. Retaining walls at property 
lines will require underpinning or removal, with the soils behind shored. 

We anticipate that the lowest founding elevation will be supported on a moderately dense glaciofluvial 
sands with minor gravel which were encountered at depths of approximately 7 to 10 meters below current 
grades. We expect that the new structures will be constructed on conventional pad and strip foundations. 

We expect that normal pumped sumps would be sufficient to control initial perched groundwater flows 
during excavation and a conventional drained cavity could be constructed around the below grade parkade. 
Additional well point dewatering may be required during excavation at lower levels if high water flows are 
encountered. 

The subsurface soils are not expected to be prone to liquefaction or other forms of ground softening under 
the design earthquake defined under the 2007 Vancouver Building By-Law. 

We confirm, from a geotechnical point of view, that the proposed building development is feasible provided 
the recommendations outlined in Sections 6.0 are incorporated into the overall design. 

6.0 DESIGN RECOMMENDATIONS 

6.1 Site Preparation 

Prior to construction of foundations and floor slabs, all unsuitable materials including vegetation, topsoil, 
fill, organic material, debris, refuse, and loose or otherwise disturbed soils, including fill material must be 
removed from the construction areas to expose a subgrade of very dense glacial till, or moderately dense 
glaciofluvial sands with minor gravel. 

Any softened, disturbed subgrade should be removed under the review of GeoPacific, and replaced with 
lean mix (5.0 MPa) concrete beneath the foundations. Crushed gravel as described in Section 6.4 or 
engineered fill can be placed beneath the slab-on-grade only. 

In the context of this report, engineered fill beneath building foundations is defined as clean sand or sand 
and gravel fill, compacted in 300 mm loose lifts to a minimum of 98% of its Standard Proctor maximum 
dry density (ASTM D698), at a moisture content that is within 2% of optimum for compaction. 

6.2 Building Foundations 

We expect the buildings to be founded on a moderately dense glaciofluvial sands with minor gravel or 
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engineered fill. Therefore, the proposed building can be founded on normal spread foundations, including 
pad and strip footings. 

For a subgrade of very dense glacial till, prepared as described above, foundations may be designed on the 
basis of a serviceability limit state (SLS) bearing pressure of 400 kPa and ultimate limit state (ULS) bearing 
pressure of 600 kPa. For a subgrade of engineered fill, as described in Section. 6.1, foundations may be 
designed on the basis of a SLS bearing pressure of 100 kPa and ULS bearing pressure of 150 kPa 

For foundations designed as recommended we expect that settlements should be limited to less than 25 mm 
total and 20 mm over 10 m differential. 

Irrespective of specified bearing pressures, footings should not be less than 450 mm in width for strip 
footings and not less than 600 mm in width for square or rectangular footings. 

Foundation sub-grades must be inspected by the geotechnical engineer prior to construction of foundations. 

6.3 Seismic Design of Foundations 

The site is considered to be generally underlain by dense soils which can be considered as Site Class C, in 
accordance with Table 4.1.8.4.A. of the 2014 Vancouver Building By-Law. The subsurface soils beyond 
the depth of foundations are not considered prone to ground liquefaction or other forms of ground softening 
caused by earthquake induced ground motions. 

A design seismic hazard having a 2% probability of exceedance in a 50-year period (return period of l in 
2,475 years) would result in a peak ground acceleration (PGA) of 0.118g for this site (Site Coordinates: 
49.2275 °N 123.1157°W). 

6.4 Slab-On-Grade Floors 

In order to provide suitable support for the slab-on-grade floors we recommend that any fill placed under 
the slab should be engineered fill (see Section 6.1). Floor slabs should be underlain by a minimum of 150 
mm thick layer of 19 mm clear crushed gravel. This free-draining layer should have hydraulic connection 
to the perimeter drain system. A moisture barrier should underlie the slab directly above the free draining 
granular material. 

6.5 Groundwater Control 

A perimeter drainage system will be required for the below grade structure to prevent the development of 
water pressure on the foundation walls and the basement floor slabs. Groundwater flows are expected to 
be moderate, likely in the range of 50 to 100 litres/minute for the entire excavation. These flow rates should 
be confirmed at the time of construction. 

Moderate to high ground water inflows should be expected in moderately dense glaciofluvial sands below 
five meters. Staged excavation with a conventional pumped de-watering system is expected to be adequate 
to maintain the water inflows however localized well points may also be required at lower levels of the 
excavation and or around the core and sump excavations at the base of the foundation. 

6.6 Excavation and Shoring 

As noted above, shoring may be required in order to construct the two to three levels of underground parking 
that will extend directly to the property lines. We anticipate that excavation depths will be up to about 7.0 
to 10.0 m below existing grades. Some ground movements should be expected during installation of the 
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shoring. Based on the soil conditions identified in our test holes and our experience with similar sites, we 
expect movements of up to 12 mm should be expected at face of excavation, decreasing to 6 mm at 3 m 
back of the excavation face. 

It is our opinion that the natural soils are sufficiently strong that vertical cuts may be supported with the use 
of shotcrete shoring with ground soil anchors, which is the most economical system available in Greater 
Vancouver. Hollow core (self-drilling) anchors should be anticipated in the sandy zones below dense glacial 
till. In addition, face saving measures should be anticipated in the entire excavation where sand layers were 
encountered in our investigation. 

Our observations during our site investigation as well as our experience in this area indicate that cobbles 
and boulders may be present within the native soils. Cobbles and small boulders can typically be removed 
with conventional excavation equipment. However, large boulders may require splitting/blasting to 
facilitate their removal from the site. 

6.7 Lateral Pressure on Foundation Walls 

Earth pressures against the foundation walls are dependent on factors such as, available lateral restraint 
along the wall, surcharge loads, backfill materials, compaction of the backfill and drainage conditions. 

The foundation wall is expected to be partially yielding and fully restrained between the parking floors and 
backfilled with a free draining granular soil. The full development of the active condition is expected 
within the retained soil and can be assumed under these conditions. 

We recommend that the foundation walls be designed to resist the following lateral earth pressures, 
assuming fully shored perimeter walls and single sided form construction with synthetic flat drain between 
the shoring wall and the final basement wall: 

Static: 

Seismic: 

Triangular soil pressure distribution of3.5 H (kPa), where His equal to the total wall height 
in meters. 

Inverted triangular soil pressure distribution of 2.0 H (kPa), where H is equal to the total 
wall height in meters. 

The preceding loading recommendations assume that the backfill is level behind the wall, and the wall is 
frictionless. All loadings noted above are unfactored. The free groundwater will be lowered during the 
excavation and will be maintained lower by the drainage system to be installed so our earth pressures 
recommended above does not account for any hydraulic pressure. 

Any additional surcharge loads located near the foundation walls should be added to the earth pressures 
given. 

7.0 FIELD REVIEWS 

The preceding sections make recommendations for the design and construction of the proposed building at 
6311 Cambie Street in Vancouver, B.C. We have recommended the review of certain aspects of the design 
and construction. It is important that these reviews are carried out to ensure that our intentions have been 
adequately communicated. It is also important that any contractors working on the site review this document 
prior to commencing their work. 

It is the contractors' responsibility to advise GeoPacific Consultants Ltd. (a minimum of 48 hours in 
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advance) that a field review is required. Geo technical field reviews are normally required at the time of 
the following: 

l . Stripping 
2. Excavation 
3.Shoring 
4. Engineered Fill 
5. Foundation 
6. Slab-on Grade 
7. Backfill 

8.0CLOSURE 

Review of stripping depth. 
Review of temporary slopes and soil conditions. 
Review of shoring installation and tests. 
Review of materials and compaction degree. 
Review of foundation sub grade. 
Review of under slab fill materials and compaction. 
Review of placement of backfill along foundation walls. 

This report has been prepared exclusively for L & A Real Estate Investments Ltd for the purpose of 
providing geotechnical recommendations for the design and construction of the proposed building, 
temporary excavations and related earthworks. The report remains the property of GeoPacific Consultants 
Ltd. and unauthorized use of, or duplication of, this.report is prohibited. 

We are pleased to be of assistance to you on this project and we trust that our comments and 
recommendations are both helpful and sufficient for your current purposes. If you would like further details 
or would like clarification of any of the above, please do not hesitate to call. 

For: 

GeoPacific Consultants Ltd. 

Luke van der Meer, B.Sc., P.Geo 
Project Geologist 

J" 
"' ' i p 

1 1 I ,t ( : ' I ' 1 

1 ~ J t.,v,..! old"" , ,11. ,v ~ 
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Test Hole Log: TH16-02 
File: 13626 
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Test Hole Log: TH16-03 
File: 13626 
Project: Residential Development 

Client: Landa Realestate 

Site Location: 6318-6340 Cambie St, Vancouver, Be 
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GEOPACIFIC 
VANCOUVER KAMLOOPS CALGARY 

Minglian Holdings Ltd. 
#203 - 1338 West Broadway 
Vancouver, B.C. 
V6H 1H2 

Attention: Helen Xu 

P (604) 439 0922 
F (604) 439 9189 

www.geopacific.ca 
#215-1200 West 73rd Ave. 

Vancouver, B.C. Canada V6P 6GS 

September 29, 2016 
File: 13567 

Re: Geotecbnical Investigation Report: Proposed Residential Development 
6733 Cambie Street, Vancouver, B.C. 

1.0 INTRODUCTION 

We understand that Minglian Holdings Ltd . has applied to construct a residential development at the 
above referenced properties in Vancouver, BC. The current proposed design is a six storey residential 
development with one level of underground parking. We anticipate a combination of reinforced concrete 
for below grade construction and wood frame construction above. We anticipate moderately heavy 
column and wall loads. 

This report presents the results of our geotechnical investigation and makes recommendations for the 
design and construction of the proposed building and related earthworks. This report has been prepared 
exclusively for Minglian Holdings Ltd., for their use, the use of others on their design team and for the 
City of Vancouver for use in the development and pem1itting process. 

2.0 SITE DESCRIPTION 

The site includes three lots on Cambie Street south of W 50th A venue, with a two-storey residential 
building on each lot. The site measures approximately 55 metres north south (along Cambie St.) and 
approximately 40 metres east west. The existing buildings are situated centrally on each lot, some with 
detached garages at the west side. The site is bound by Cambie St to the east, W 50!li Ave to the north, a 
paved lane to the west, and a single-family residential lot to the south. The site slopes gradually from 
north to south, with an elevation difference of less than 2 metres. 

The site location relative to the surrounding developments, as well as the existing improvements, are 
shown on our Drawing No. 13567-01, following the text of this report. 

3.0 FIELD INVESTIGATION 

GeoPacific completed two auger test holes and two Dynamic Cone Penetration Test (DCPT) soundings at 
the site on January 4111

, 2016. The site was investigated using a truck-mounted drill rig supplied and 
operated by Uniwide Drilling Co. Ltd. of Burnaby, B.C. The locations of our test holes were limited by 
the location of the existing buildings, paved ·areas, and nearby underground utilities. The test holes were 
tem1inated at a depth of 6.1 metres. The DCPT reached a depth of 1.8 metres for both test holes. The test 
holes were logged by an engineer from our office and backfilled immediately following the completion of 
testing and logging. The detailed test hole logs are shown on Figures A.01 through A.02 in Appendix A 
of this report. 
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• 

• 

The approximate locations of the test holes and DCPT tests with respect to the site boundaries are shown 
on our Drawing No. 13567-01 following the text of this report. 

4.0 SUBSURFACE ~ONDITIONS 

4.1 Soil Conditions 

The subsurface soil conditions generally consist of asphalt, grass, or concrete topsoil over silt and sand 
over dense till, comprised of silt to sand with occasional cobbles and boulders. 

The general geology of the region under investigation is described as Capilano sediments, according to 
Geological Survey of Canada map 1486A. It is characterized on the Geological Survey of Canada map as 
raised marine, deltaic and fluvial deposits with medium to coarse sand 1 to 4 m thick, overlying Vashon 
Drift, locally know to be a dense lodgment till. 

Please refer to the test hole logs located in Appendix A for specific subsurface soil descriptions. 
Laboratory test results are located in Appendix B. 

A general description of the subsurface materials encountered in our field investigation is given below. 

File 10954 

SAND with organic SILT (topsoil) 

At both test holes, fill consisting of silty SAND and crushed gravel were found up to depths of 
0.8 metres. It should be expected that grass areas should have deposits consisting of silty SAND, 
with some organic constituents extended to depths up to 0.5 metres below current site grades. The 
deposits contained some gravel, are dark brown in colour, and moist. The upper stratum is 
expected to vary with location given previous development, site grading, and buildings. 

Sandy SILT to silty SAND 

Sandy Silt to Silty SAND deposits were found containing traces of gravel, extending to depths of 
up to 1.8 rn below current site grades. The colour ranges from light greyish blue to dark brown. 
The deposits were noted to be moist, with some perched groundwater observed at 3 metres below 
current site grades. This is the interface between the Silty SAND to SILT and SAND deposits and 
the GLACIAL TILL that underlies them. 

Silty SAND (Glacial Till) 

The GLACIAL TILL deposits were found to consist of silty SAND, with some gravel and 
cobbles. The deposits were observed to be grey in colour and dry. Random cobbles and boulders 
should be expected within glacial deposits. The glacial till was found to be dense to very dense. 
The GLACIAL TILL is expected to extend beyond the depth of new development. 

SAND 

The sand deposits were found to consist of a medium to coarse SAND. The sand was observed to 
be yellow and brown in colour and was saturated. 
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• 
4.2 Groundwater Conditions 

The static groundwater table was not encountered during our investigation. The anticipated development 
grade of the site is approximately 4.5 metres. Some perched groundwater was encountered in TH16-0l 
and TH16-02 on top of the relatively impermeable GLACIAL TILL at a depth of about 2.7 metres. 
Seepage may be present within any sand seams within the GLACIAL TILL. 

5.0 DISCUSSION 

5.1 General 

We expect that the building will contain one level of below grade parking, extending to a depth of up to 
4.5 metres below grade. We further expect the proposed building will be constructed to, or near to, the 
property lines on all sides. Therefore, we expect that shoring will required on all sides of the 
development, as well as underpinning for neighbouring buildings. 

The site soils are not considered to be prone to ground liquefaction or other types of ground softening 
during the Q 4 co er...Building..J3y- aw esign earthquake. Thus, ground improvement to control 
liquefaction is not required. 

Our review of the ground conditions indicates that the proposed structure may be supported on 
conventional strip and pad foundations. 

We confirm, from a geotechnical point of view, that the proposed development is feasible provided the 
recommendations outlined in Sections 6.0 are incorporated into the overall design. 

• 6.0 RECOMMENDATIONS 

6.1 Site Preparation 

Prior to construction of new foundations and floor slabs, all asphalt, vegetation, topsoil, fill, organic 
material, debris, refuse, and loose or otherwise disturbed soils must be removed from the construction 
areas to expose a subgrade of dense till-like silty sand and gravel. 

The GLACIAL TILL is easily disturbed when wet. Therefore, we recommend the site be graded to direct 
water away from the foundations and that the exposed subgrade be blinded with 75 mm of 19 mm clear 
crush gravel. 

Any soft, loose, or disturbed material must be removed in order to allow for construction on the proposed 
subgrade in its undisturbed natural state. 

Site stripping must be reviewed by the geotechnical engineer prior to the placement of clear crush gravel. 

6.2 Spread Foundations 

Based on our investigation, we expect the buildings to be founded on undisturbed dense GLACIAL TILL. 
Therefore, the proposed building can be founded on normal spread foundations, including pad and strip 
footings. 

For a subgrade of dense GLACIAL TILL, foundations may be designed on the basis of a serviceability 
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• limit states (SLS) bearing pressure of 400 kPa and a factored ultimate limit state (ULS) bearing pressure 
of 800 kPa. For the bearing pressures provided, any grade reinstatement beneath the foundations must be 
done using clear crushed gravel. 

Foundations and slabs can also be placed on engineered fill. In the context of this report, engineered fill is 
defined as clean sand to sand and gravel, containing silt and clay less than 5% by weight, compacted in 
300 mm loose lifts to a minimum of 100% of the Standard Proctor (ASTM D698) maximum dry density 
with a moisture content within 2% of optimum for compaction. The materials which may be derived from 
any excavation at this site will have significant silt content and are therefore not suitable to be used as 
engineered fill. 

Footings constructed on well compacted engineered fill should be designed using a serviceability limit 
state (SLS) bearing pressure of 120 kPa and an ultimate limit states (ULS) bearing pressure of240 kPa. 

For foundations designed as recommended we expect that settlements should be limited to less than 25 
mm total and 20 mm over IO metres differential. 

Irrespective of specified bearing pressures, footings should not be less than 450 mm in width for strip 
footings and not less than 600 mm in width for square or rectangular footings. Footings should also be 
buried a minimum of 450 mm below the surface for frost protection. 

Foundation subgrades of all buildings must be reviewed by the geotechnical engineer prior to clear crush 
gravel blinding and footing construction. 

6.3 Slab-On-Grade Floors 

• In order to provide suitable support for slab-on-grade floors we recommend that any fill placed under the 
slab should be granular and essentially "clean" with not more than 5% passing the #200 sieve. In addition, 
this granular fill must be compacted to a minimum of 98% Standard Proctor (ASTM D698) maximum dry 
density with moisture content within 2% of optimum for compaction. 

Floor slabs should be directly underlain by a minimum of 150 mm of a free draining granular material. 
We recommend that this free draining material consist of 19 mm clear crushed gravel. The material 
beneath the slab should be hydraulically connected to the perimeter drain. A moisture barrier should 
underlie the slab directly above the free draining granular material. 

Slab-on-grade fill compaction must be reviewed by the geotechnical engineer. 

6.4 Seismic Design of Foundations 

The site is considered to be generally underlain by dense to very dense soils which are consistent with 
Site Class C soils, in accordance with Table 4.1.8.4.A. of the 2014 Vancouver Building By-Law (VBBL). 
Peak ground accelerations on firm ground for the approximate site location is 0.47 g (Natural Resources 
Canada, Site Coordinates: 49.224 degrees North, 123.117 degrees West). 

The soils beneath the proposed building are not prone to liquefaction or other forms of ground softening 
under the 2014 VBBL design earthquake. 
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• 

• 

6.5 Foundation Drainage 

We suggest that a perimeter drainage system be installed to prevent water build-up beneath the slab-on­
grade and adjacent foundation walls. Large groundwater flows are not expected and we suggest that the 
perimeter drain system be preliminarily designed for a groundwater inflow rate of 25 litres/minute. 

The mechanical designer should confirm the actual groundwater flow during construction at the end of 
subgrade preparation. 

6.6 Temporary Excavations 

We anticipate that vertical cuts will be needed around the perimeter of the excavation, due to the proposed 
underground parking garage being close to the property line. Depending on final below grade plans, 
underpinning may be required for the neighbouring Mosaic residential development. The excavation cut 
will be supported using anchored shotcrete, since it is the most economical method of support available in 
the Lower Mainland. 

Light to moderate seepage during the wetter months should be expected due to the formation of perched 
water tables in the surficial fills as well as sand lenses within the GLACIAL TILL. We expect that 
inflows may be handled with conventional sumps and sump pumps. 

We anticipate slope cuts in the GLACIAL TILL will be stable at 4V to 3H and possibly steeper 
depending on the actual conditions encountered and the presence of groundwater, if any. Irrespective, 
slopes over 1.2 m high and steeper than l V: l H require engineering review in accordance with Worksafe 
BC regulations . 

Our experience in this area indicates that cobbles and boulders may be encountered during excavations. 
Cobbles and small boulders can typically be removed with conventional excavation equipment. 
However, large boulders may require splitting/blasting to facilitate their removal from the site. 

GeoPacific will prepare an excavation/shoring design at your request, once below grade plans have been 
developed. 

6.7 Lateral Pressure on Foundation Walls 

Earth pressures against the foundation walls are dependent on factors such as lateral restraint along the 
wall, surcharge loads, backfill materials, compaction of the backfill and drainage conditions. 

The foundation wall is expected to be partially yielding and fully restrained between floors and will be 
constructed directly against synthetic flat drain mat or backfilled with 0.6 m of free draining granular 
material. During the installation of the shoring wall, the wall is expected to partially yield, thereby 
mobilizing the full shear strength of the retained soil. The partial yielding of the wall causes a dilation of 
the retained soil, which in turn decreases the lateral stress against the foundation wall. The full 
development of the active condition is expected within the retained soil and can be assumed under these 
conditions. 

We recommend that the foundation walls be designed to resist the following lateral earth pressures: 

Static: 
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Triangular soil distribution of 5H kPa, where H is equal to the total wall height in 
metres. 
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• 

Seismic: Inverted triangular soil pressure distribution of 2.5H kPa, where His equal to the total 
wall height in metres. 

Irrespective of the foregoing, the minimum earth pressure should not be less than 20 kPa in the upper 1.5 
metres of the foundation wall to account for transient loading encountered during construction. 

The preceding loading recommendations assume that the synthetic drainage material or free draining 
backfill provides a drained cavity around the perimeter of the parkade. We expect that the perimeter 
drainage system will be connected to the drainage material and sufficiently lower the groundwater level 
such that hydrostatic pressures against the foundation walls are eliminated. 

Any additional (surcharge) loads not specifically described herein should be added to the earth pressures 
given. All earth pressures are based upon unfactored soil parameters and are assumed to be unfactored 
loads. 

The geotechnical engineer should be contacted to review foundation wall backfill materials and 
placement. 

6.8 Re-use of Excavated Materials as Fill 

We expect that the excavated soils will not be suitable for re-use, due to the high silt content. 

7.0 DESIGN REVIEWS AND CONSTRUCTION INSPECTIONS 

The preceding sections make recommendations for the design and construction of the residential building 
at 6729-6769 Cambie Street in Vancouver, B.C. We have recommended the review of certain aspects of 
the design and construction. It is important that these reviews are carried out to ensure that our intentions 
have been adequately communicated. It is also important that any contractor(s) working on the site 
review this document prior to commencing their work. 

It is the responsibility of the contractor to contact Geo Pacific a minimum of 48 hours in advance to notify 
us that a field review is required. In summary, field reviews are required for the following aspects of the 
work: 

1. Stripping 
2. Excavation 

Review of site stripping. 
Review of temporary cut slopes. 

3. Shoring and Underpinning Review of shoring and underpinning installation and anchor testing. 
Review of foundation sub grade. 4. Foundation 

5. Slab on-grade 
6. Backfill 
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Review of subgrade and underslab fill materials and compaction. 
Review of backfill materials and placement against foundation 
walls. 
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8.0 CLOSURE 

- This report has been prepared exclusively for Minglian Holdings Ltd. and the City of Vancouver for the 
purpose of providing geotechnical recommendations for the design and construction of the proposed 
development described herein and related earthworks. The report remains the property of GeoPacific 
Consultants Ltd. and unauthorized use of, or duplication of, this report is prohibited. 

We are pleased to be of assistance to you on this project and we trust that our comments and 
recommendations are both helpful and sufficient for your current purposes. [f you would like further 
details or would like clarification of any of the above, please do not hesitate to call. 

For: 
GeoPacific Consultants Ltd. 

Dexter Grant, B. Eng., E.I.T. 
Engineer in Training 

Matt Kokan, M.A.Sc., P.Eng. 
Principal 
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Test Hole Log: TH16-01 
File: 13567 
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Client: Minglian Holdings Ltd. 

Site Location: 6733 Cambie Street, Vancouver, BC 

INFERRED PROFILE 

g 
SOIL DESCRIPTION > 

Q) 

m 
.c: 
Q. 
Q) 

a 

--.c: -C. 
Q) 

0 

0 ft m0 ~l!!!!!lt"-:;-=::-;:::;:-- G-=..;..:ro:..::u.:..:.nd=--==S-=-urf:..:.;a=-:ca.::e'--___ t-;rf?l-i 

1 
Asphalt 

Fill 
2 Sand and gravel, dark brown, dense 
3 

4 

5 
6 

7 
8 

9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

'TT''T 
2 :![[]] 

U!I:Ul 
3 

JlUi 
mrn:mi: 
\JH!El: 

4 lt llml! 
irnumt 
--1+-••l 

Silty Sand 
Sandy silt to silty sand, dark brown, 
fine sand with greyish blue silt, soft to 
dense, becoming moist 
Sand 
Silty sand with gravel, dense to very 
dense, grey, moist 

@2.7 m becoming wet 

@4.0 m becoming moist, till-like, trace 
of cobbles 

Sand 
Sand, medium, saturated , dense, 
mottled yellow to brown 

End of Borehole 

23 7 

9 

Logged: DG 

Method: Solid Stem Auger 

Date: January 4th, 2016 

-~ ..., 
C 
2 
C 
0 
() 

~ 
::, -V) 

·5 
:::l? 

9.5 

9.8 

18.7 

Consultants Ltd. 

21 S - 1200 West 73fd Avenue, Venewver, BC. V6P 6GS 
Tel: 604-439-0922 Fax:604-439-9189 

~ --... 
Remarks _ _ Q) -<O 

DCPT 
~ 

'"O 
C 

(blows per foot) ::, 
0 10 20 30 40 ... 
C, 

9 

~ 
> 

DCPT refusal at 1.8 m 

Datum: Ground Surface 

Figure Number: A.01 
Page: 1 of 1 

City of Vancouver - FOi 2019-142 - Page 42 of 44 - Part 4 of 4 



' ' 

Test Hole Log: TH16-02 
File: 13567 

Project: Proposed Residential Development 

Client: Minglian Holdings Ltd. 

Site Location: 6733 Cambie Street, Vancouver, BC 
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RESIDENTIAL DEVELOPMENT 

MOISTURE CONTENT REPORT 
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