
SLOPE CUT 

c., w 
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ii 

SHOTCRETE FACING 

c., 

NOTE: ELEVATIONS 
ARE IN FEET TO 
GEODETIC DATUM. 

UNDERPINNING 

REFERENCE DRAWINGS 
• J.C. TAM AND ASSOCIATES: 

TOPOGRAPHIC SURVEY PLAN DATED 
2011-11-28 

• W.T. LEUNG ARCHITECTS: PARKING 
PLANS RECEIVED 2014-09-22 

• GLOTMAN SIMPSON: STRUCTURAL 
DRAWINGS, REV. 1 DATED 2014-10-03 

TRANSLINK CANADA LINE RECORD 
DRAWINGS: 
• STRUCTURAL (2009-06-10) 
• ARCHITECTURAL (2010-03-26) 
• CIVIL (2010-03-19) 
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PEDESTRIAN Bk .. .;E OVER 
RECESSED EXCAVATION 

SUPPORTED ON TWO STEEL 
BEAMS [MATCH TO EXISTING 

SIDEWALK] (BY OTHERS) 

RAIL/HOARDING (BY OTHERS) 

STEEL BEAMS 

CONCRETE LOCKBLOCK (TYPICAL) 

PL 
2' 3' 

ASPHALT TO MATCH BRIDGE AND 
SIDEWALK LEVEL (TYPICAL) 

r APPROX. EXISTING GRADE 

CURB 

CAMBIE STREET 

EXISTING SKYTRAIN STATION STRUCTURE 

210 ------------ - -----1---1---------- - --- - --- 210 

200 

190 

BOTTOM OF TRENCH TO BE 
CAREFULLY CLEANED OF ALL MUD 
AND DEBRIS BEFORE BACKFILLING 

SPA E WITH APPROVED FREE ~:::....;~~~~~~m~------t--t ==========================:::=====-- 200 
DRAINING GRANULAR FILL VARIES 

SLOPE CUT AT 1:1 
5' .7' (::!:) 

PROPOSED BUILDING WALL 
----.....:....:.--=-------~,--.lfc.l:..:,,;e.=-=---4--+-- ~ --- - ------ ---- - - - 190 

EXISTING SKYTRAIN SUBDRAINAGE SYSTEM 

BULK EXCAVATION LEVEL, SEE PLAN 

NOTE 

(AS PER DRAWINGS BY TRANSLINK) 

NOTE: THIS ZONE AND EXISTING WALL FACE TO BE INSPECTED AND REVIEWED BY 
GEOTECHNICAL ENGINEER AND ARCHITECT AT TIME OF EXCAVATION TO CONFIRM 
EXISTING CONDITIONS AND TO DETERMINE REQUIREMENTS FOR WATERPROOFING 
AND SUBDRAINAGE REPLACEMENT FOR EXISTING STATION STRUCTURE (TYPICAL) 

SECTION "1" 

CONTRACTOR TO VERIFY LOCATION OF UNDERGROUND 
STRUCTURES AND UTILITIES (INCLUDING THOSE NOT 
SHOWN ON THE exp DRAWINGS) PRIOR TO EXCAVATING 
AND ORJLUNG FOR ANCHORS TO AVOID CONFLICT. 

WATER PROOFING 

---

DELTA DRAIN 

_.--_ _.---

SHOTCRETE WITH ANCHORS 

ECO DRAIN 

EXISTI 

Tnls StDm;,, ~11~-! <,:tiY r~,n~l~ 1'":; t:1;-!•'y thr: !h~;:, ro,::.umJt. 
1(,-;i.,r.-:-nr,c::~sCi- ,.·.:v:dC1i:t~~!'"$i-,r .... .::c,,.,f .. ~ 

av.,m11dl ;:.! a :;.,1gr1 servle.;s n:moar~o "r!>; o•.--,,,.rs. 
CONN TION __ . __ ._.__ 

M!i~HP..ct. 1. W,(J j 

,·' • ' ,:·: :.♦• '. ·:' ': . . 

TYPICAL ASSUMED CONDITIONS {NTS) 
ON OUTSIDE WALL OF EXISTING STATfON STRUCTURE 
-SEE 'AS BUil r DWGS INCLUDING 

STRUCTURAL· 5003(1) 
CJVIL - 5002(3) & 5005(3) 

PEDESTRIAN BRIDGE OVER RECESSED 
EXCAVATION SUPPORTED ON TWO STEEL BEAMS 

[MATCH TO EXISTING SIDEWALK] (BY OTHERS) 

RAIL/HOARDING (BY OTHERS) 

STEEL BEAMS 

8" THICK REINFORCED SHOTCRETE 
UNDERPINNING PANELS (TYP). SEE DWG. 

011, FOR DETAIL SEE DWG. G15 

~ 
Pl 

2' 3' 

SECTION "2A" 
(DETAIL AT NORTH ABUTMENT ON SUBGRADE) 

ASPHALT TO MATCH BRJDGE AND 
SIDEWALK LEVEL (TYPICAL) 

APPROX. EXISTING GRADE 

CONCRETE LOCKBLOCK (TYPICAL} 

NORTH ABUTMENT, REINFORCED 
CONCRETE ON PREPARED SUBGRADE 

#9 DYWIDAG ANCHORS 
WITH UNDERPINNING @ 
10° & 20° 

FOR ROW 2 TO ROW 6 
ANCHORS, SEE SECTION 2 
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CONCRETE LOCKBLOCK (TYPICAL) 

220 

/ 

REINFORCED SHOTCRETE BEARING PAD {TYP.) / 
--.J 

~ RAILING/HOARDING {DESIGN BY OTHERS) 

ASPHALT TO MATCH BRIDGE AND 
SIDEWALK LEVEL (TYPICAL) 

APPROX. EXISTING GRADE 

CAMBIE STREET 

'-- ~ - MINIMUM 5' CLEARANCE 

! u'~~:\, . ~ . ~ rZ=?J,,,._, .A ~ '"Ji _...:._· \.,.., " ·\ l.1>...1 ""~)'' ..._--·.. . ' - ..... ~'-. ,.,. ~',, ,,~ J 
NOTE · ~-r1 . ·--::::-,.:..:.:::.. ~·--=~-=:~-./ I r/J~ 1 
CONTRACTOR TO VERIFY LOCATION of=IUND~~GR'(>l.)}j'[i" . .c>•n;,,'f'.•JP.m l-,., ' I ' . ....._.....,,, 
STRUCTURES AND UTILITIES {INCLUDING THOSE NOT ' I 

1
. 

SHOWN ON THE exp DRAWINGS) PRIOR TO EXCAVM~ t •J zm5 1 · , 

AND DRILLING FOR ANCHORS TO VOID CONFLICT. 
1 

:;);,·:-~:, .\ :-;: t;\\;~~:~;,~ :;~:·•;·r:·;;~~:~i;i!lfTt~,., I 
,,rpr:r,~I (!{);;sl\j;)S;,fl,}ct., 1.rnc2;;,;;li,;yc2rf · '·t-. I 

fvilCHAEi Uc 1., t• 
. -
r 

EXISTING SKYTRAIN STATION STRUCTURE 

200-------- ---------------=;,f,::::::---ll.------ ~ ..... -...::--t-- ------l--l=================---------- 200 

STAGE 4 EXCAVATION ~//-+--•-w.... 

--~✓/ 

R32N ANCHORS OR 
EQUIVALENT INJECTION 
ANCHORS (180) 

160 ---- ----,rrmTL,.~,,.,-,.i,..flJ.,f'rn.l~~~E1SJ-nr-i'------------:,,,,,,c,.----_...:---=..~:.!..__------------- ----- ---------- - - - 160 

SECTION "2" 
ANCHOR TABLE 

UNBOND BOND PROOF LOCK-OFF H□RZ. 
RO'w LENGTH LENGTH LOAD LOAD SPACING 

<FT.) <FT.) KIPS) <KIPS) CFT.) 
1 12 19 44 37 6 
2 11 18 44 37 6 
3 7 17 44 37 6 
4 7 16 44 37 6 
5 4 15 44 37 6 
6 3 15 44 37 6 
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NOTE 
CONTRACTOR TO VERIFY LOCATION OF UNDERGROUND 
STRUCTURES AND UTILITIES (INCLUDING THOSE NOT 
SHOWN ON THE exp DRAWINGS) PRIOR TO EXCAVATING 
AND DRILLING FOR ANCHORS TO AVOID CONFLICT. 

~ 
PL 

SETBACK 

I 
PL 

HOARDING (OESIGN .)OTHERS) 
I 

APPROX. EXISTING GRADE 

CAMBIE STREET 

210-------- --- -----------------if---4f------ --H---+-l------l-l---------- --- -----------------210 

AIR VENT EXISTING SKYTRAIN STATION STRUCTURE 

200---- ----------------------Hf-------~==::::l-l=========lt===========------------------ 200 

PROPOSED BUILDING WALL 

BOND BREAKER REQUIRED AT EXISTING WALL (SEE 
ARCHITECTURAL DWGS), SEE NOTE ON DWG. G2 

190------=~=-=-~=::77":=:----==-=~~-------'i--=J-llHAf------ - --- - - --- ---------------------------- -190 
BULK EXCAVATION LEVEL, SEE PLAN EXISTING SKYTRAIN SUBDRAINAGE SYSTEM 

(AS PER DRAWINGS BY TRANSLINK) 

--------~------------------ ---------------SEE ARCH & MECH DWGS FOR DETAILS 
AND PROCEDURE AT AIR VENT WALL 180-----------=..::..:..::...:...:..:.::.::.::.::.=.:=-.:..:.:..:..:::.:..::..=:..:...:.....::..:.:...:=:....__ ___ -7"-:_----- --------------------- ------------------ 180 

DO NOT D1511.JRB SUBDRAINAGE SYSTEM 

170------ - ------------ ----- ----------- -------------------------------------170 

160------ - - -------------------------- ------------------------------------160 

SECTION "3" 

~l---------------- - - -------rc:~~~~~--,-;;::;;:;------ - -.--------=-::=~- - - ------r,::=,-----------------,---::;;-;:----- ------------------1 ..:, 
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Telephone: 604-874-1245 • GM 5 ~$SUED FOR TENDER • EAST SIOE REVISED / NOTES ADDED 2015-02-~6 DEVELOPMENT, 4083 CAMBIE, VANCOUVER, B,C. 
Fax: 604- 874-2358 4 ISSUED FOR TENDtR 2015-01-30 PROJECT NO. DATE 

exp.com KSH 3 ISSUED FOR BUILDING PERMIT 2014-11-()4 VAN-00217815--A0 2014-05-1 . 



.=-
w 
w u. 
z 
0 

~ 
-' w 

C? 
Pl 

3' 

220 
8" THICK REINFORCED SHOTCRETE 
UNDERPINNING PANEL, SEE DETAIL ;.. · 

STAGE 1 EXCAVATION ~,,,..µ,..,_,......__ 

1r-/ 
3'' THICKSHOTCRETEWITH WIRE MESH ___ :-_ _,, ~ ,,.---

2-STOREY NO BASEMENT 
COMMERCIAL BUILDING 

M.F. 218.1± 

PL 

NOTE 
CONTRACTOR TO VERIFY LOCATION OF UNDERGROUND 
STRUCTURES AND UTILITIES (INCLUDING THOSE NOT 
SHOWN ON THE exp DRAWINGS) PRIOR TO EXCAVATING 
AND DRILLING FOR ANCHORS TO AVOID CONFLICT. 

EXTEND BEARING PAD AND REINF. TO UNDERPINNING FOOTING 

210---------S-T-AG_E_2_EX_ C_AV_A_T_IO_N_\ __ ,,.cs./...,,,,--.L,,-l-- +I-------I- ++-----==--===-------- - - -------------------------------21o 

170 

REINFORCED SHOTCRETE BEARING PAD (TYP.f __ .., 

STAGE 3 EXCAVATION ~ // -+-~""---
,, 

/ 

, 
/ 

STAGE 4 EXCAVATION ~,,/ 
/ ___ _,,/ 

U) r---

SECTION "4" 

UNBDND 
RO\./ LENGTH 

;r+, 
1 14 
2 11 
3 7 
4 7 
5 5 
6 3 

ANC HOR TABLE 
BOND PROOF LOCK-OFF HDRZ, 

LENGTH LOAD LOAD SPACING 
~~T....) '--:-IP➔.). / IQ.I'>~, J'.LT , 170 

19 44 37 6 
18 44 37 6 
17 44 37 6 
16 44 37 6 
15 44 37 6 
15 44 3 7 6 
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cp 
PL 
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HOARDING (DESIGN BY OTHERS) 

TRAFFIC BARRIER 

APPROX. EXJSTING GRADE 

PL 

I 

1 r---r...._..i__ ________ _ 

11, / 
STAGE 1 EXCAVATION~// -1-~'H......_ 

/ 
/ 

l 
6. ~J=t1 

------- - - ------- --, I 
NOTE 
CONTRACTOR TO VERIFY LOCATION OF UNDERGROUND 
STRUCTURES AND UTILITIES (INCLUDING THOSE NOT 
SHOWN ON THE exp DRAWINGS) PRIOR TO EXCAVATING 
AND DRILLING FOR ANCHORS TO AVOID CONFLICT. 

STAGE 2 EXCAVATIO~{ ~ / 
21 0---- ~ 3.,=T=H1=c=K=sH'"'"'O=r=c=RET= E=w=rr=H""'"'W=1R=E'"M--E=sH.-.-----____::,..S=--/~- -+1-------f--1-1-- """'"....,=---- - - - --- - ------- -------------------- 210 

REINFORCED SHOTCRETE BEARING PAD (TYP.) / ____ ..,,, 

STAGE 3 EXCAVATION~// _ __,.,,..___ 
/ 

// 
200 -------- - ---- -------'--io+,,-----ill-----____,;;~ ..... ::----------....:s..._,-----.+----------------- ----------------200 

/ 

STAGE 4 EXCAVATION ~ ,/'-~.......__ 

/ 

/ ----J CD r - -

STAGE 5 EXCAVATION 

PROPOSED BUILDING WALL 

STAGE 6 EXCAVATION ~ / / ""s/ :----i-.,,..~ 

/ 

BULK EXCAVATION LEVEL, SEE PLAN // 
R32S ANCHORS OR EQUIVALENT 
INJECTION ANCHORS (IBO) 

180-------- - - --==.:~~~~//====dll------@~~:::__ _ _ ______________ _______ _ _______ ___ 180 

ANCHOR 
UNBOND BOND 

RO'w LENGTH LENGTH 
170 

;r-T , l'C"T \ 

1 14 19 
2 11 18 
3 7 17 
4 7 16 

SECTION "5" 5 5 15 
6 3 15 

TA BLE 
PROOF 
LOAD 
1/ TCIC'\ 

44 
44 
44 
44 
44 
44 

LOCK- OFF H□RZ. 
LOAD SPACING 

l'I/ T□ C', l' l'""T, 

37 6 
37 6 
3 7 6 
37 6 
3 7 6 
37 6 

BULK EXCAVATION SHORING 
SECTION "5" 

170 
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2" THICK SKIMCOAT 
(TEMPORARY 1 :1 SLOPE CUT) 

A PL 

FUTURE LANE r -1 i ¾ 
WIDENING ,. 

PL 

I 
I 1 ~ EXISTING POWE!t POLE (BEHIND) 

Ii I HOARDING (DESIGN BY OTHERS) 

TRAFFIC BARRI~ · 

APPROX. EXISTIJG GRADE 

l 11» D~D 
l : G~S 6~GAS 

1 ..,.; I -t~-~+-? 
STAGE 1 EXCAVATION-£,/ -1---·....i - ? 

/ 

) . 

~-o~gNTRACTOR TO VERIFY LOCATION OF U__ !GRGY · - ~ ~-,-.,.,/). 
STRUCTURES AND UTILITIES (INCLUDING~- OT {*"'=' <'Yfiz,'*-'"""·' {I'\ 
SHOWN ON THE exp DRAWINGS) PRIOR TO · e1 ATINf:3-: -· ~-·~~·~::.:::-.:::~ i}~ > 
AND DRILLING FOR ANCHORS TO AVOID C Flit . Ctn:i, :::ct µ,o,_. .,<1M!.I Prii9i;;in

1 l_j1L 
2. EXCAVATION AND SHORING DESIGNED FO NORMAL \! 

TRAFF1coNLY. FoRcoNsTRucr10NMAc 1NEsAND MAR n .s 201s 11 
TRAFFIC, APPROVAL BY THE GEOTECHNIC L ENGINEER 
IS REQUIRED. ADDITIONAL SHORING MAY E~IREEM .•,;v,r-e...,•.c:11r,5h:Jui:~!hr.Hh1<,<-•<i;1GtJme~.,-.._ ____________ --+-_..., .. ......,. __ _ • .,_. .. : ---;,,;;--,..i-t• p t"7ffJj~c~ f n~; $~t:>:t1◊~C :"'1_!;>1~!~C-iJ:ll 

l'lt,Prtrl'al ol !l!!Rl,11'1 sotvloo;; f\lM<>~.;CI .,., o·:119.,;, --"'l 

210 
___ J U) , --- " R, INV. EL. VARIES 209.14'•213.03' (±) 

--------~S ... T"A-;;;;G;:-E "2 E;.;;;X,,;C;.cAV"'A .. Tl;;.:O"'N' ~--___;;/=,,,l'--it----~:e!llllllj-=-_;;::~-......... TIOTY{TY'Plt'A...,L,..,.)------------------------------210 

3" THICK SHOTCRETE WITH WIRE MESH / ,, -+--•-M.--

REINFORCED SHOTCRETE BEARING PAD (TYP.) ---✓ 
/ 

/ ---
STAGE 3 EXCAVATION~// -4-~""---

200---------------/~-{-~~~!!!lllia...._.:::---- -~--- ------------------------------ 200 ___ _, 
io r---

#8 DYWIDAG ANCHORS 

® 
~ R38N ANCHORS ANCHOR TABLE 

OR EQUIVALENT UNBOND BOND PROOF LOCK-OFF HORZ. 
INJECTION -H--t 
ANCHORS {IBO) <FT.) <FT.) KIP$) <KIPS) (FT.) 

1 1 18 16 13 4.5 
2. 1 18 18 15 4.5 
3 1 18 25 21 4,5 

170-----------------------------------------+---=--+-..;--+-;;...-+-___::;.:;.._+-_:;:;..._+-_~_-!-_ 
4 1 18 33 26 4.5 
5 1 18 44 36 4,5 
6 1 18 55 45 4,5 

160--------------------------------- --------- -------------------------160 

f ....... ~ .---.::-..., 
>!!, ; ""~~,SS10 -~-· v ~,.~,.,,,.. 
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SECTION "6" 

TITLE: 
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230 

NOTE 
CONTRACTOR TO VERIFY LOCATION OF UNDERGROUND 
STRUCTURES AND UTILITIES (INCLUDING THOSE NOT 
SHOWN ON THE exp DRAWINGS) PRIOR TO EXCAVATING 
AND DRILLING FOR ANCHORS TO AVOID CONFLICT. 

TO BE DETERMINED IN FIELD BY 
THE GEOTECHNICAL ENGINEER 

SKYTRAIN STATION PROPOSED BUILDING 

I I 

I I I I 
,, - ------ - 11 

PL 
KING EDWARD AVENUE 

APPROX. EXISTING GRADE 

T'hi.r:: aJ~,:nn ~n.r. J rml)' {·►r:-r.i.~ ,~ ~!!l:"I ;.1 ,1.::: t!•?~ t1ocun1e,!i 
• "Y. , ... l"!• •:-.e · r ... ,.,. -.t ~·p ; 5'·•r p -· ~-;-1"'}t::- ·:.2g-

ilp/,l[1iv6! <f.<liJ:>tgn ;;crrvl..::1» r, ndetcU D'/ c!h,,rs. 

220 _____ _:::.ST::!.A~G:.::E...:..1=EX:..:::C:::...A:...:.:VA:...::T:...:.:IO:..:.N:__...!>..,-....:,,,.-..-1-- H::-- -+-- - - ----- - --1----------- - ----- ------ - --------------- 220 
8" THICK REINFORCED 1 

SHOTCRETE UNDERPINNING 11,/ ✓+-~.,..___ 
PANEL (TYP)., SEE DETAIL __ -✓ 

ROW 6 ANCHORS 

#9DYWIDAG 
ANCHORS 

R38N ANCHORS OR 
EQUIVALENT INJECTION 
ANCHORS (IBO) 

RD\./ LENGTH 
<FT.) 

1 16 
2 13 
3 9 
4 8 
5 5 
6 3 

ANCHOR TABLE 
LENGTH LOAD LOAD SPACING 

<FT.) KIPS) CKIPS) <FT.) 
22 59 49 6 
21 59 49 6 
20 59 49 6 
20 64 53 6 
19 64 53 6 
19 64 53 6 

170 - - - ------- - - ----- - -------- - ----- - - - --- --- --- ------------- - - ---- ----- --- - 170 

SECTION "7" 

sl------ ------ - - - - - - - ---:'?,~~ .. c.u....~~r-,-:=---- ---,---- - - - --,----,-,--------- --,r,;;-;;c:;:;------ ---- ---- - -.=-=----------- --- --- ----; 
exp Services Inc. ( 

OFTR. REVISIONS CLIENT ilTLE: 

~ 
~ 

t~exp. 275- 300 1 Wayburne Drive 
Burnaby, British Columbia VSG 4W3 
Telephone: 604-874- 1245 
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OSCN, 6 
GM 5 

CHI<, 4 
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WATER PROOFING 
DELTA DRAIN 

:, EXISTING STRUCTURE 
,•., 

SHOTCRETE WITH ANCHORS 

ECO DRAIN 

220 

I 

MECH. DWG. 5002 

TYPICAL ASSUMED CONDITIONS (NTS) 
SEE 'AS-BUILT' DWGS {APPROX.) 

PL 
KING EDWARD AVENUE 

GEOTECHNICAL ENGINEER AND ARCHITECT AT TIME OF EXCAVATION TO CONFIRM 
NOTE: THIS ZONE AND EXISTING WALL FACE TO BE INSPECTED AND REVIEWED BY I 

NG CONDITIONS AND TO DETERMINE REQUIREMENTSTOlfm ... TE .... R ... P_,R0....,0-F""IN .... G.----l..----- - - - - - - - - ---------- 220 
AND SUBDRAINAGE REPLACEMENT FOR EXISTING STATION STRUCTURE (TYPICAL) 

SKYTRAlN STATION 

PROVIDE A SHEET OF WATER BARRIER TO PROTECT SKYTRAIN 

NOTE: ENCASED ELECTRICAL CONDUITS 
UNDER THIS FLOOR (SEE ELECTRICAL DWGS.) 

SUBDRAINAGE SYSTEM FROM CONCRETE TO BE INSPECTED ON SlTE 210 210 - - ----- - ------ --++-~-:--f-----:;l--___!i!~l!Y:!!~,!!;___s;!.ll!J~.I:.ID,!!!L!~l,!file.!..b.J~~=~l!:!L.!,!!!..>!!.!.!,,J...__ -----::;t"--- -;--;------;==============================::::;---- -

BULK EXCAVATION LEVEL, SEE PLAN 

EXISTING SKYTRAIN SUBDRAINAGE SYSTEM (AS PER 
DRAWINGS BY TRANSLINK) 

#7 DYWIDAG ANCHORS 

:--r--- - ----=~ R32N ANCHORS OR EQUIVALENT 

No, 

6 

5 

4 

3 

INJECTION ANCHORS (1B0) 
(TYPICAL UNLESS NOTED) 

REVISIONS 
DESCRIPTION DA1t 

RE-ISSUED FOR BUILDING PERMIT 2015-03-05 

RE-ISSUED FOR TENDER- EAST SIDE REVISEO I NOTE ADDED 2015-02-26 

ISSUED FOR TENDER 201!">-01-30 

ISSUED FOR BUILDING PERMIT 2014•11-04 

ANCHOR TABLE 
BONrr- T<=-Of'F 

RD'w LENGTH LENGTH LOAD LOAD SPACING 
CFT.) CFT.) KIPS) (KIPS) (FT.) 

1 11 20 67 56 5 
2 9 16 39 32 5 
3 7 15 39 32 5 
4 5 14 39 32 5 
5 3 13 39 32 5 

CUEIIIT 

YUANHENG CKE DEVELOPMENTS LTD. 
TITLE. 

BULK EXCAVATION SHORING 
PRoJEEOMMERCIAL & MULTI-FAMILY RESIDENTIAL SECTION "8" DEVELOPMENT, 4083 CAMBIE, VANCOUVER, B.C. 
PRO,/(CT NO. OATE SCALE: owe ~o. 

VAN-00217815-A0 2014-05-16 Ci f Vanco~ij?Q'2020-387 - Pa e 283 6'%s2 
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NOTE 
CONTRACTOR TO VERIFY LOCATION OF UNDERGROUND 
STRUCTURES AND UTILITIES (INCLUDING THOSE NOT 
SHOWN ON THE exp DRAWINGS) PRIOR TO EXCAVATING 
AND DRILLING FOR ANCHORS TO AVOID CONFLICT. 

TO BE DETERMINED IN FIELD BY 
THE GEOTECHNICAL ENGINEER 

STAGE 1 EXCAVATION 

,ti .., 

PL 

I 
KING EDWARD AVENUE 

SKYTRAIN STATION 

220------- - ------+->,..--,;L-f-- -++------------- ---- - - - - ------- ------ ------------ ---------220 
11/ ·/ 

STAGE 2 EXCAVATION ~ co ,. ---

8" THICK REINFORCED "' / 
SHOTCRETE UNDERPINNING / ,, +---'4,J.._ 

PANEL (TYP)., SEE DETAIL / 
210 ______ _ _____ _._:_-=..._,--t,----lf-r-'--------==--,;;;;;;::-- - - ----- ---=~ ..... =-- ----- - --------- --------- - -------- 210 

<O 

STAGE 3 EXCAVATION ~ ,,/-+--•,w__ 

--~ / 

/ 
/ 

STAGE 5 EXCAVATION ------..._/ <S/ 
/ -1-- "1-,L._ 

/ 

STAGE 6 EXCAVATION / 

RO\./ 

1 
2 
3 
4 
5 
6 
7 

LENGTH 
<FT.) 

19 
17 
14 
11 
8 
6 
3 

ANCHOR TABLE 
rncr=o 

LENGTH LOAD LOAD SPACING 
(FT,) KIPS) <KIPS) <FT.> 

21 59 49 6 
21 59 49 6 
20 59 49 6 
19 68 56 6 
19 68 56 6 
18 68 56 6 
16 68 56 6 

170---------------- ----------- -------- ---------- - - - ---- - - --- ----- - -------- - 170 

SECTION "9" 

t~~~~:~~t~ .. _, 
Yo'6· 'I> q"'-,., ·":·. 

- wt· ~ ._.-........___· t •~ : . 

~1------- ----- - ------ --- -:'-j-r-.:,°'-'•/,:...;,,_"_ooH•_...•_.-.-_,,~,-r~• ·~'. = ------,--------~----::--:--------==----------- - - - -,--- ------ --- --- - - - ----1 
exp Services Inc. .r ~ - _ __..l. 

1 om . REvIs10Ns cuENT 

.., • " • , .. s Re-1ssuED FOR eu1L01NG PERMIT 2015-03-05 P~OJrEoMMERC1AL & MUL Tl·FAMIL Y RESIDENTIAL 

l lTLE': 

BULK EXCAVATION SHORING 
SECTION "8" B

2u7r5n-o3b0y0. 1
8

r~i~l1iasyhbuCr
0

n
I
eum0bri

1
_v
0

e V
5

G 
4
W" ~. -. . -~' · :ffiJ•J ~H, ~ .: osc.~.G ""'· 0~1PT10N DAT£ YUANHENG CKE DEVELOPMENTS LTD. 

Telephone: 604- 87 4-1 245 \ ',~ ~ _ :. 1i ":/ GM 5 RE-ISSUEO FORTl:NDER- EASTSOEREVISE01 KOTESAODED 20 16--02-26 DEVELOPMENT, 4083 CAMBIE, VANCOUVER, B.C. 
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220 ---

EXISTING AIR SHAFT 

DEVELOPED VIEW 
(SPLAY ANCHORS TO 

AVOID EXISTING 
AIR SHAFT 

• 

• 

-. 

SHOTCRETE FACING 

APPROX. EXISTING GRADE 

ANCHOR (TYPICAL) 

CAMBIE STREET 

CONCRETE 
LOCKBLOCK 
(SEE SECTIONS) 

- . - ~ . - • 
EL. 216' APPROX,, TOP 

co ANCHOR ROW 2' MAX. BELOW 
UIS CONCRETE LOCKBLOCK 

tO 

• • • . -
co 

• - • 

DEVELOPED VIEW 

J: fr.~ .L~ fl 
~ 1.~:}i':J:t.±t1t~·~c-:f r J?\~>J 

Ge,•"j' ·;t:Rt~""'" 'i ~1 I 
' . '4t\P u B 206 I I I 

Th,s M<-mry JnSH HY c·:-:<:~tr •~ t1o1g :1'\•· :'i:at 1r-~~ ><t, UG..-"1.tmQJ,\f 
t0N"!'\ ~f ( 1

;~ (~ia: C ; .;. '0Jt.:et ai\t' ~'"l!:..1: ,-!',/~ r;~~1=· .... ~1~~ 
1:,P:ptox~:;totc~ig11 "Gnm;~.!;.l;-:ndared byo,t1ar5. 

220 

ANCHOR CENTRED ON 
UNDERPINNING PANEL 
(S£1.A¥ErulE!UlCA 210 

EXISTING SKYTRAIN STATION 
(BEHIND BUILDING LINE) 

200-- - - ----- t---l-- - ------ - -+-+------ - -t-- - --- - --+--------------- - - - - - -+-t==-==-===-= =-=::::r---- - - -- 200 

•---• - --- . - • - • -• -•--• •- i 
tO 

• 
190 - - --- - - - --l--+-------- - - - -l--+---- - - - -+---- - - ---1-------- - --- - - - - - - - - - -----;-..,1-- - --;---- - - - -r-- - - - - --- -

- . • • •- • - • - • I 
1 :1 SLOPE CUT 

190 co 

•·---• -t--• 
. - __ ...__ - . 

1so---------- -------,1-- - - - - - - - -1-- ---------- - --- - -+-- --+-, 6 .... ,(TY~P".-rnN'")-- ---- - - - - - - ---------- ----1so 
ESTIMATED GWT (EXISTING) ASSUMED UNDERSIDE OF PROPOSED 

FOOTING, SEE STRUCTURAL OWGS. 

170--------- ------- - - ---------- - --- - - - ---- --- - - ---- --- - - - - - ---- --- - ----- ------- - ~-170 

exp Services Inc. 
275- 3001 Woyburne Drive 
Burnaby, British Columbia Y5G 4WJ 
Telephone; 604- 87 4-1 245 
Fox: 604- 874-2358 
exp.com 

.1~ ' 

,, f~SSt.o- . 

No. 

6 

5 

4 
KSH J 

ELEVATION LOOKING EAST 

REVISIONS 
DCSCl11F'TION OATE 

RE-ISSUEO FOR BUILDING PERMIT 2015-03-05 

RE-ISSUED FOR TENDER - EAST SIDE REVISal I NOTES ADDED 2015-02-26 

ISSUED FOR TENOER 2015-01-30 

ISSUED FOR BUILDINGl'fRMIT 2014-11-04 

Cl i£NT TITLE: 
YUANHENG CKE DEVELOPMENTS LTD. BULK EXCAVATION SHORING 

PROJEEOMMERCIAL & MULTI-FAMILY RESIDENTIAL ELEVATION LOOKING EAST 
DEVELOPMENT, 4083 CAMBIE, VANCOUVER, RC. 

PROJECT NO. DAIE c ·ty ncou1~;1 &020-3a1 lf'11~2as olrP VAN.00217815-A0 2014-05-16 I 
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220 

210 

LANE 

A 
PL 

future 
!one 

widening APPROX. EXISTING GRADE 

ANCHOR (TYPICAL) SHOTCRETE FACING 

EXISTING BUILDING 

T>,.u; ~1.~m-.!'."!'::11 ';r' ·V< ~~J'<;, ~t+ Sl£Jlli~ lhr:: 1m~;),1 dooun-~r.~~ 
fo1 ,., ; µ14; • !-:- , • ,tJ 1 .f• t- f°CJi...Ct a"iti ,~1111;.H , ,v: r:cm~rute, 
appruvrlt o-t· u ri-S(f'Jti ssn ~s r~mtlereQ Gy o:tHJfS, .. 

Ml 

----r--+_i-----,L------'- ------------------~---------~ ..., 

• - ----- . ---- - -----+- - •• ...___ ---- ..--- ---•I- ---• - . -- --•-
<O "" 

-e • 
- ---------~~--------+-- ----- --------.~ -- - -- -~f--:-----_--::..::;-•• ::::::-_- -.- --_----•;:::.=-=--=--;• ;:===-=-- .~:::::::::: .. -:--.. - _-..::.::.::.=-_--t---+--------------- - --- 210 

--1--1- ----1•• - --•f- -----
co co EXISTING AIR SHAFT 

• - • - -•-- - -e- ~ - - '--4- - •• ...___ -•I----• ---•-- ---• -- -•-- -- •- - -tla--t 

200--- - - ----- ~~- ---------=co:-+- - ---------- - -------..-...+-- --- - - ------- --------------t---+-- ---------- --- ---- 200 

i---- -iea--- • --1----..- __ __,•• - - -•1- --e- . - -•- -- ·•-- -•------. ------•-- ---• -
t0 

- • - -e- • - '--4- - ·•-- -•- - - • ---•I- ---• - • -- -t•--190 ------------L-41~- =tl~--==-t=t....:=--==-!:=.-=--=:!l'!===---=-~-- -=---=--4--=- - -=- - ---=------=-- - -=-----=-----=---___:_-+--+----- - - ------- --190 
co 

~~-

180-----------t============l====l========.===========d----- -------;----------------------180 

6' (TYP. U/N) 
ESTIMATED GWT (EXISTING) 

ASSUMED UNDERSIDE OF PROPOSED 
FOOTING, SEE STRUCTURAL DWGS. 

170--------------------- ------------ ------ - - -------- - ---- -------- ------------- ----170 

ELEVATION LOOKING NORTH 

l fTLE: ,, exp Services Inc. ~18 REVISIONS cuem YUANHENGCKE DEVELOPMENTS LTD. 

Burnaby, Brit ish Columbia V5G 4W3 • 249?" ·- .cN. s R&~SOED f ORBUILDINGPERMIT 201~03-05 L; 

BULK EXCAVATION SHORING 
ELEVATION LOOKING NORTH 

:ll_~. 'i~ex· P· 275- 3001 Woyburne Drrve ~ ':><) No. OESCR!PTION DATE PROJEWOMMERCIAL & MULTI-FAMILY RESIDENTIAL 
' Telephone: 604- 874- 1245 - ,:- .,.. '" - .: GM l--5-+-R- E--ISSUEO- -FOR- TE-ND_ER ___ EA_ST_s_10-EREV1SE-- o-,N-.-b-TE-SAD_ D_ED-+-20-1-s.o-2--2s-l DEVELOPMENT, 4083 CAMBIE, VANCOUVER, B.C. 
~ Fax: 604-8 7 4- 2358 '\. ~ Cl t 1"'111!.,c=HK,-. - --- --1--.:....4 +-IS,,..SU....,.EO,...F-OR_TE_ N_;D_ER __ _.:.,_ _ ___ _ + 20.:....15.o:...:..::..:1-3:.:..0 +PR~OJ;,,EC:,...T ""No:-_ __ ..:___.:.,_..::..:...:.:.:__:;:.... ___ __:__--1~0-:::Al[=---- - - -r:,SCl\=L[;-------r::O::::WG:-:N-:::-0.---- ---i 

ig exp com ' ~"l'G, •' KSH 3 issuEDFORBUILDl!NGPERMIT 2014-11-04 VAN--00217815-A0 2014-05-16 City Vancou1e£t61-020-387 Page286~ff2 ~'----------~-· ___________ ...,L._......,;~~;,;;• ,;;;•-;;;;..._.J... ______ ..... _.;.. ____ ;.._ _______ ....., _ _.;....1,. _______________ --1,, _____________________ __. 
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GRID LINE 
(APPROX.) 

APPROX. 
EXISTING GRADE 

ANCHOR (TYPICAL) 

•- • • 
-• •-
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• 

EXISTING 
MANHOLE 

• 

• • 

• 
• • 

.._ -. 

• • • • • • 
• • • • • • 

• • • • • • 
• 

- -• • • -• • • 

• • • -• •- • • • • -• • 
200 • • • • 

• • • • • • -• • • -• • 
• • • 190 

• -• • • - -~-- _, - .__ ... 
• • • -• •- -• • • -• • 

180 --------- ~== ==+==i=~~~=~~ ================= = = ===========~- -l-~= = ===== ~==: ~1------ - ----180 
4.5' (TYP.) 

ASSUMED UNDERSIDE OF PROPOSED 
FOOTING, SEE STRUCTURAL DWGS. 

ESTIMATED GWT (EXISTING) 

170------- --- - ---------- - -------- --------- ------ - - - - - - - ---- - ---- ---- - ------- - - ----170 

ELEVATION LOOKING WEST 

REVISIONS CLIENT TITLE: 

No DESCRIPTION O,,..lE 
YUANHENG CKE DEVELOPMENTS LTD. BULK EXCAVATION SHORING 

6 RE-ISSUED FOR BUILDING PERMIT 2015-03-05 !'RoJrc10MMERCIAL & MULTI-FAMILY RESIDENTIAL ELEVATION LOOKING WEST 
5 RE~SSUED FOR TOOER. EAST SIDE REVtsm / NOTES ADDED 2015-02-26 DEVELOPMENT, 4083 CAMBIE, VANCOUVER, B.C. 
4 ISSUED FOR TENDER 2015-01-30 PROJEG'f ~O. O~TE SCALE: OWG NO. 

3 rs.SUED FOR BIJlLDING f'£RMIT 2014-11-04 VAN-00217815-AO 2014-05-16 City Vancou1e£ toW20-387 Page 287 qsl §2 
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5' (TYP. U/N) 
3.5'± ----STIMATED GWT i 

(EXISTING) ..; 
LJ ADDITIONAL ROW OF ANCHORS 

ANCHOR (TYPICAL) SIIMILAR TO ROW 6, SEE SECTION 7 

5' WIDE UNDE lPINNING PANELS 7'± 6' WIDE UNDERPINNING PANELS 

HO --- ------ --- ------tL-A-:-S-S-:-UM_E __ D-:U-:--:-N:::-D-::-ER::-:S:-:ID:-:E:-:O:-:F:-::P:-::R-::-O--PO--S--E70--r--------- --------- ---- ----- --- - ------------------17o 
FOOTING, SEE STRUCTURAL DWGS. -

OfTR 

MG 

ELEVATION LOOKING SOUTH 

1--~--- --R=EV_IS;..:.IO.;..;.N-'-S----------i cuENT YUANHENG CKE DEVELOPMENTS LTD. 
No. OESCRIPTION OA'!E 

PiloJEc'OMMERCIAL & MULTI-FAMILY RESIDENTIAL 
DEVELOPMENT, 4083 CAMBIE, VANCOUVER, B.C. 

11TLE: 

BULK EXCAVATION SHORING 
ELEVATION LOOKING SOUTH 



15M@ 12' 0/C HORJZONTAL- - ~ 

SEE SECTIONS FOR THIS DIMENSION 

11/2" COVER 

8" THICK SHOTCRETE 

15M VERT.@ 12' 0/C HOOK ONE END 

co 

C 
00 

15M LAP BARS@ 12' 0/C TO MATCH 15M 
VERTICALS (DRJLL PRIOR TO SHOTCRETING) 

• 

• 

3"COVER 

0 

SQUARE OFF, CLEAN AND ROUGHEN 
UNDERSIDE OF EXISTING FOOTING 
PRIOR TO SHOTCRETING 

~ 4-15M@8" 0/CEACHWAY 
~ CENTRED ON ANCHOR 

(36' LONG) 

-------
i::, -
:., 

--

ANCHOR C/W 9"x9-•x1• PLATE 
AND TAPER WASHER (15°), 
SEE SECTIONS FOR ANCHOR 
DETAILS AND LOCATIONS 

SHOTCRETE UNDERPINNING DETAIL 

NOTE: 

ADDITIONAL REINFORCING 
2-15M EACH WAY (36'' LONG) 

8"x8''x3/4" PLATE, 
WASHER AND HEX NUT 

~ - - SHOTCRETE PAD 6" THICK 
4• THICK SHOTCRETE --+---

SHOTCRETE BEARING PAD SECTION 

------ POWER POLE 

SHOTCRETE PAD REINF, WITH 2•25M 
HORIZONTAL TOP AND BOTTOM OF 

ANCHOR LOCATION, 5 FT. LONG 

LOCATE ANCHOR TO 
AVOID UTILITIES. 

REMOVABLE DYWIDAG 
ANCHOR. 8ft. GROUTED, 

LOCK-OFF@ 10 KIPS, 

TYPICAL POWER POLE SUPPORT DETAIL 

s· 



I 

EXCAVATION SHORING SPECIFICATIONS 

PART A - INITIAL REQUIREMENTS 

l .O Location of all services to be completed by contractor. Report all discrepancies between actual conditions and excavation drawings to exp 
Services Inc. immediately. Drilling for imrtallatioa of aochoo, is not lo commence unliJ aU service locations liave been established and a memo 
stating such has been forwarded by the contractor to ap Services Inc. 

2.0 All relevant permits from governing authorities must be in place prior to start of construction. 

3.0 All relevant infonnatioo which may atfcot the perfoanance of1lle shoring system. must be.reported in writing to exp Services inc. prior to start 
of consttuction. This includes location of site trailer.; or storage areas near the edge of 1he excavation. 

4.0 Permission from adjacent property owners must be obtained and written confirmation of such pennission forwarded to exp Services Inc. at least 
2 days prior to commencing work on the adjacent properties. 

5,0 Contractors to notify exp Services Inc., FortisBC, BC Hydro Electric and Telus in writing at least 3 days ptlor to start of construction. 

6.0 A preconstrnction survey of adjacent buildings must be completed prior to excavation. Survey control points to monitor borizontal and vertical 
movements should be installed m the adjacent roads and on adjacent buildings, 

PART B - GENERAL CONSTRUCTION REQUIREMENTS 

1.0 The contractor will undertake proper sw:vey control to ensure the excavation shoring sybiem is ,installed according to the eitcavation snoring 
drawings with rcspecl to property lin~, building lines, ground surface, and finished grades. Report any dini.ensional discrepancies to exp 
Services fnc. 

2,0 Site to be enclosed by fencing or boarding prior to start of excavation. Hoarding/fencing to be acceptable to municipal bylaws. 

3 .0 Wbei;e specialized dewatering systems are required, the excavation/shoring contractor woi:k must be undertaken in such a manner ~d sequen~-e 
to ensure damage to tbe system does not occur. Specialized dewatering does not fom1 part of the shoring contract. 

4.0 Where excavation shoring is required, the excavation contrdCtor will ensure that adequate equipment is available to carry out the necessary 
detail excavation. Where detllilcd excavation is required prior to placoment of shotcrere, excavation will be completed at such time to allow 
oompletioo of the n~essiuy shoring work pri<l!: to the end of the wodciIJg day. 

5.0 All interior excavation slopes not shown on the excavation sboring drawin~ shall be completed in confO!Illance with the Work.Safe BC 
Occupational Health and Safor.y Regulations. 

6.0 All significant slope or shoring deterioration tu be reporred io etp Services Inc. 

7.0 All slope cuts to be protected with 6 mil polyethylene securely fasumed unless noted othenvise 011 drawir1gs . 

8.0 The contractor shall maintain the overall responsibility for sitc,safety. 

9,0 All blasting must be completed by a certified blaster. Blasting may not occur within IO feet of adjacent bwldings. Noti.ticatio.11 of blasting 
must be provided to the c:Jlcavation engineer 24 hours prior to blasting to allow installation of monitocing equi,Pment. Unless otherwise 
indicated in the soils report, material which C!III be removed by excavation or ripping with a Carerpillar 345 excavator or equivalent with a 
single ripper tOQth, with a production,rate ofat least 10 cubic yards per hoar is not considered to require blasting for removal. 

.PART C -MATERIALS REQUIREMENTS 

l.0 SHOT CRETE 
Compress.i.ve , 1renglh requirements arc: 
• 15 MPa in 24 hours 
• 20 MPa in 3 days 

2.0 l'IE-BACK ANCHORS 
• Anchor diameters shown on drawings based on Dywidag Threadbar 517/690 MPa ultimate teosile strength 
• Mulrusol Threadbar 500 MPa ultimate tensile strength or Dywidag Tbreadbar 100 ksi ultimate teosilc strength l!Ie UC<leptable 
alternatives with bar diameters conected for tensile ultimate load capacity ! J:'-
• TIT AN 30/16, TIT AN 30/11, IBO R32/20 injection anchors to be used wllere conditions do oo~ "~ ·t-ot1vcnti11iiatd$._ing .or1 w}J~, r•~t It, 
noted on drawings. -.;:;,- ~-- · · ,,..I\ ,.'~ - J '(/ • \ :;.__7 <--. -- - . . 

71 · -.------~, ri' ?" 
3.0 WELDED WIRE MESH C..,m '"' ·"' · • ...r11T· U 
• Minimum yield 400 MPa, size 4: x. 4: 8/8 unless noted othcnvise. CSA G30.S Ml 983. 

4.0 REINFORCING 
• Minimum yield 400 MPa, CSA G30.12 Ml 97. 

S.O ANCHOR GROUT 
• Non-shrinkage cementitious grout or equivalent 
• Compressive strength requirements: 
20 MPa in 24 ho1ll'S 
35 MPa in 28 days 

6.0 DRAINS 
• 2" diam.etcr PVC wi1h suitable filter fabric to ensnre that no soil transfer occurs with groundwater flow. 

MMt O 9 2015 

• Where shown on drawing 1 Vi" diameter slotted (.01 ") pipes, closed one end placed in minimum 2 ½" diameter holes to be sealed at 
shotcrete .face. 

7.0 BEARING PLATES 
• Minimum yield 260 MPa CSA 040.21-M 87 
• Alternate plates to those shown oo tho drawings wiU not be acceptable unless approval. has been obtained from exp Services Inc. 

8.0 STRUCTURAL STEEL 
• AU structural steel to be 040.21 300 MPa minimum yield. 
• Fabrication and erection to CAN3 - S 16.1 

PART O -CONSTRUCTION DETAILS 

1.0 ANCHOR lNSTALLATION 

Specified anchors to be placed in minimum 4" diamerer holes. IIole to beihoroughly cleaned by appropriate means prior to placement of gruuL 
Role drilling technique required will depend on soil conditions. Percussion rock drill may not be suitable to install boles for soils cou.Wclng predolll!nantly silt or clay 
content unless combined with pressure grouti.og or after groutsysierns. The contractor should prove that test anchors can be installed using this method that will 
$Ustain the requited test and lockoff loads prior to installing production 1111obor,. An.chors to be provided with suitable centralizers at HJ' o/c to ensure .the anchor is 
completely encin:led by grout. Grout to re ip;,1alled by Tremie grouting from bottom of hole or by pressure gmuting. All grout extending into the unboodecl portion 
of ll(lchor lllllSt be removed or alternatively a pi:otective sleeve placed over the Uilbooded leogih of anchor. 

2.0 'WELDED WIRE MESH PLACEMENT 
AU mesh.joints must be a minimum overlap of 2 squares. Mesh must be suitably supported fiom soil face and positione<l to provide required cover as shown on the 
detail drawings. 

3.0 REINFORCEMENT PLACEMENT 
Reinforcement to ovedap a minimum 24 diameters for tension splices and 18 diameters for compression splices with minimum 1.5" of cover unless noted otherwise 
on drawings. 

4.0 SHOTCRETE DRAINS 
Dl'ains through the shotcrcte to consist of2" diameter PVC placed every 5' on centre vertically and horizontally to relieve hydrostatic pressure. 

:. 
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5.1 GENERAL 
Sbotcrcte thicknesses shown on 1hc detailed drawings are minimum. 

Shotcrete to b~ plated in such a manner tba1 sc~gation of matcrials or post placement sbnnping does not oecur_ Upwl.lrd iilaccnient of shotcl'Qte for und~ipinning 
panels is not acceptable. 

All reinforcing and welded mesh to be fully cootained in 1hc shotx:rete with at least I ½" cover in all areas. Removal of defect shotcrete to be at contractor's cxpeose. 

5.'.?, COLD WEATHER CONDITIONS 
Special requirements for shot.crete protection will be necessary during cold weather. These include: 

AMBIENT NIGHT TIME TEMPERATURES 

Gre-dler than l"C 

-3° to l"C 

Below-JO"C 

ln all cases, shotcrete may not be placed on fro:zen ground. 

6.0 TESTING 

6.l Anchors 

REQUIREMENTS 

No special provisions other than potential sequencing 
changes to allow additional shotcrete curing funes. 

Protect fresh sbo!cretc with tbennal b1illlkets for 24 hours 

Provide vented heal to fresh sbotcret.e for 24 hours 

No shotcretlng allowed 

Anchors shall be tensioned as soon as pr-dttiC11ble but no sooner than 24 hours aftllr tlle conslrnction of lhe applicable shotcrete panel. Conltuclor will provide required 
testing apparatus including rectntly calibrated jack and ram compatible with the anchor iest load, nuts, plates, couplers, wrencbe.s, J!Dd tensioning chair, together with 
petsonnel to setup and operate the equipment The required lockoffloads arc shown on the excavation drawings, 

All anchors will be tested to 1.25 times the lockolfload for 2 minutes. An acceptable perfonn.ance test occ1rrs wb..-re less than 25% of the test load il Jost over the 2 
minute period. Of these anchors, approximately I 0% will be proof tested by maintaining 1.2S time;; the lockoff load for I 5 minutes in accordance with PTI manwl. 

Anchors which fail any of the above tests shall be replaced. A failure rate of 3% of the total anchors lnstalled will be assumed as typical and will be at the contractor's 
expense, Failureutes in e.~cess of3% will be investigated to dcrermine the cause oftbe failures and will foan an C,\1ra only where soil conditions/groundwater 
conditions can be proved to be significantly different iban those reported in the project soils report. 

Lift-off tests to delc.onine long-tenn perfollllantc of the aucbors will be carried out on 5% of1he anchors empt where soil co11ditions 31\! predol!llnantly clay or silt :ill 
whiclt = an allowanoo of 50% of the anchors should be provided. Retensioning of anchors to required lockoff will be completed following tlie lift-off te~t. 

Costs of anchor testing to be at col1lractol's expense. 

6.2 Shotcrete 
Sbotcrete samples placed in 2' Jt 2' ~ 4" panels will be provided by the contractor: 
A. during the firnt day sbotcrete is used on the site. 
B. approximately halfway lhrougb the project. 
C. when requested by lhe exp Services lnc. peisonne].._ 

Contraelor shall inform exp Services Inc. of sample scheduling. Samples wm be snitably protected froro-constructio.n acll"vity or weather clallisge. Costs of shotcretc 
sampling and testing to be at owners expense. 

6.3 Grout 
Contrac1or to provide grout samples: 
A. during first day of anchor installation. 
B. at balfway poinl of project 
C. as requested by ap Services Inc. personnel. 

Costs of sampling and testlllg to be at owner's expense. 

~-
1 

.. ~R~7A1 
7.0 GROUNJ>WATERCONTROL . . ~ - -~ -- .· I,'' i 
Cootn. GtOr is required to provide convcntio.nnl groundwater control including, but.not eAclusive to, sumpr and ~ttcl!es. r;_~~~~~~1\l~i'lnahi!ef~di(; 
the water does not pond at the base of the shotcrete or e,ccavated panels. •· L_, 

Loss of soil from. groundwater movement mast be conliolled by use of filter fabrics, drainage mats and 'Eere necessary casing oMiliJio~ ot~ f alternate drilling 
technique. Where material is lmt behind the shotcrete focc, the void must be backfilled using shotcrete, u\, or gravel as directed by the excavation engineer, 
Where specialized groundwater lechni(lues are requited II! determined by the excavation engineer, instal aWI' &f~a:systcm;Sbilllhl:;aD:;eJ(? t9 ~ ~h!>D!18 ,-.:::im 
contract. I ,an-r. . ' , . , . ·•:~,. ;T11.: r - r ,, - ~ ,,, .,.>/ 

-- "r..! 1~ 1 (!~t<!fl !n1rv,c~, ,ari:J~<t I t:·n " r: 

PART E- COMPLETION REQUIREMENTS ,\,11 r'>-1t.E !... 1 ~ 

1,0 BACK.Ji"lLL ' 

All baclcfill types and procedw-es fur placement must meet applicable municipal requirements and recommendations provided in !he project soils report. 1n the 
absence of a project soilsreport or municipal requirement, backfill should consist of clean pitrun Kand and gravel or river sand with less tl\an 5% passing the 
No. 200 sieve. The material should be placed. in maxi.nn:un 12" lifts with each lift COlll!,mCted fo a minin:rom. 95% Modified Proctor density (ASTM Dl557), 
Where access is limited, backfill may consist of pea gravel (1/4 • ooruinal size) 11laced in maximum 2' lifts with each 11ft compacted using a concrete vibrator 
with water jetting. Fowullition walls mast be adequately ~'Upported prior to pl.lloement of back:fill In-situ compaction tem:ing will be carried 01)1 by exp 
Setvices lnc. personnel. 

Special requirements for specific municipalitie~ are outlined below. The list ii; not e,lhaustive and requirements can be expected to change during the project 
duration. The contractor is to detm:mine and ensure his work confoans to the jurisdiction having authority at the specific project location. 

Vancouver 

A. When the excavation eaeroacbe,s onto City ofVancouver property or the depth of the excavation below finished grades is ~ter than or equal lo the 
shortest ltori1.0ntal distance from the edge of the excavation to the adjacent City pmpeny Jin~, all backfilling shall confoan to the following: 

/l;. l For exoavations less than 4 feet wide. 

Birdseye Material plus ControUed Density Fnl 

Birdseye Material sh.ill be placed fro.m th~ bottom of the excavation to a grade below the finished surface grade, determined as follow5: 

• l.CY below lhc finished surface, grade, plus an additional depth below 1his grade determined as the greater of 1.5 limes the width of the 
excavation or4.0'. 

Birdseye gravel sbaD be confined to its original area of placement using geosynthelic sand bags placed near adjacent sites. Approval from the strceis 
administration branch of the city eogineeriDg services department shall be obtai.aed prior to backfilling. 

Controlled Density Fill shall be placed above the Birdseye material to non= than l ' of finished surface grade. The top 1' of the backfill may be baclcfilled 
with Granular Base, or may contain landscaping mate.rials subject to the review aod 8l)prOval of the Site Engineer, 

Birdseye must be vibrated into place with immersfon vibrators, and must be compacted."to at least 90% of Modified Proctor density (ASTM 01557). "llnd 
damping" ofbin!seye is not an approved 11](:thod of compactioa, 

A.2 For excavations wider than 4 feet wide. 

Select granular fill with less than 5% passing the no.200 sieve shall be placed for the full ,foptlt of the ex1Jtvation to within 4 feet of finished grade compacted to 
at l~4!St 90% modified proctor density. The top 4 feet shall consist of granular oose compacted to at least 95% modified proctor. 

B. When the depth of the excavation is less than the shortest horizontal distance from the e-0ge of the ex.cavation to the adjaceot City property line, granular 
backfill material used sbaU be compacted to the greater of 90% of Modified Proct.or densi.ty (ASTM D 1557} or as indicated in the project soils report. 

~:~ 
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2,0 BACKFILL MATERIALS 

"Birdseye'' Material- 2.5mm to 10mm rounded granular aggregate 

This matccial shall be of uoifonn quality, thoroughly washed free of sand, silt ao.d clay ao.d shall conlllin no more than IS% non-rounded particli:s. Toe · 
particles shall be durable, capable ofwilhst.ancling the effects of handling, placement and compaction without the production of deleterious fmes. Toe grading 
limits .shall be: 
Tota1 Passing 
Total Passing 
Total Passing 
Total Passing 
Total Passing 

Controlled Density Fill 

3/8" (9,5mm) 
'/4 (6.35mm) 
No. 4 (4.75mm) 
No. 8 (2,36mm) 
No. 16 (1.18mm) 

100"/4 
60"/o • 75% 
5%-50¾ 
0¾- 13% 
0%- 1% 

As per Master Municipal Specifications Section 02236, Controlled Density Fill is a low-sttengfli, higb.-slump cementitious materful. Thi~ mate-rial is also 
referred to as "fillcrete", "unshriokable fill" and "controlled low strength material (Cl.SM)"_ 
To have m@um unconfined compressive strength oms MPa, (500Kpa) at 28 days ao.d ma'cimum cement content of25Kg per m3 with fly ash and watm
reducing admixtures for initial settlement control. Place material using methods which do not lead to segregation. Inspection and testing of the fill is required 
by the Engineer. · 

"Granular Base" - 19mm Minns Cnished Aggregate 

As per Master Municipal SpeciJications Section 02226.l l 0. conforming to fullowing gradations: 
Sieve Designation Percent Pll.§ing 
19mm 100 
12.5mm 
9.Smtn 
4.75llim 
2.36mm 
1.18mm 
0.600mm 
0.300mnl 
0,075mm 

3.0 BACKFILL TESTING 

75-100 
60-90 
40-70 
27-55 
16-42 
8-30 
5-20 
2-8 

Sufficient testing of the baclcfills is required as the site engwcer deems necessary so as lo he able to provide the Letters of ~urd!ICC as ck$cribed below 

Samples of all fills to be used on the site are to be provided to the engineer to allow tests of gradation for any granular material. placed (road base or birdseye 
and controlled density .till). These samples must be proVided prior to delivecy of materials to the s'ite and at least 48 hours prior to i:hciruse on the project 

Density testing of placed backfill material is required o.o representative locatious of any backfill that was placed on any day when the site engineer or his/her 
representative did not observe backfilling at the site. 

4,0 LETTERS OF ASSURANCE 

At the end of the project, the City requires that the site engineer provide an Assurance of "Geotechnical Field Review and Compliance" . Additionally, during 
the pr.ojec~ an interim Jetter may be submitted by the site engineer covering only a portion of the excavation backfill in order to facilitate construction of slteet 
works such as sidewalks over or adjacent 10 portions of !be. back.fill. 

ln both cases, the City requires lbat the letter must be supponed by the following materlal; 

• all daily field review reports 
• gr'ddation test results on each type of backfill material. used 
• batching slips for all controlled density fill material delivered to the site 
• delisity test results on ba¢!ill placed on days in which the site engineer (or representative) was not ln attendance, accompanied by an 
explanation of why the engineer ( or representlltive) was not ln attendance and a description of what remedi31 steps were~ to satisfy 
the site engineer as to the adequacy of the bac1cfill and im complllltion wh~re. compliance with ibe job specification had not been attained. 

~0. 
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6 RE-ISSUED FOR BUILDING PERMIT 

S,O ANCHORDETENSIONING AND REMOVAL 

Except as noted below all ancho.rs installed on city propcqy within 5' of finished gro\Dld surface must be removed and those below 5' detensioned. 
Altemativelybelow 5' the anchors may remain tensioned if they arc fully grouted ofter the lockofiload bas been applied. Dctensioning and rCl]!Oval of a.ncbors 
must be done collC1JI]'Clltly with backfill placemcol The backtill. should be placed to within I' of the anchor, tion prior to its detensioning or removal. In 
easemen.t area or city right,of-way anch9rs within 3. 3' of any underground services must be removed. _ f':::::::!- / 

~-~' - It ~ .o 1 ,. 1 , r,.., r-f~Vl , 
6.0 SffOTCRETE REMOVAL --; -~~.: .:·~-~l'·"~- / / /: !., 

~, (~~- -·-· ' I ft . .. . . I -- •.· · •. ';, ... ..-n;.1rr:··j'• 
'Except as noted below shokirete placed within 5' of finished grouad S1ll'filcc on city property must he remov · The removal operation mus! be completld in , 
stage.~ and in. such a. manner that damage w the adjacent utilities does not occar. Shotcrete placed on easem11 

t area or city ci.ght-a.t'J'3Y itbin 3.3~p.f 
undergroundservicesmustbc removed. l•/1 ; _ I_ ~ ~I..;~ 
7.0 NOTIFICATION OF WORK -, '" _,;,, _ .. ,1, ~ :- , , . ,., , . .. ,, , _ . ..._ rr.m, r...:;, ~: ::-, ·c: • , .. ,:~ ._;. • __ · ·.• 1.."F!' • • •• ~ 

exp ,serv!ces Inc. lllllSt be notified at ~st 48 ~urs prior to pla~ent o~backfill, anch_or detensi~g and~~!:~ \~;if~ ~~i1 ito~;i~. \;-~ -'-.:.,:/~ ... 
ce~tion of the work may be provid~ Failure of ade.q~:e notification may result~ the reqwrem~ fof re-excavation of backfilled areas, lopW~~·---: :-
deposits at the contractors expense, or failw-e ll> allow provts1on of Letters of Completion by the project engineer. ----- ---- __ . _ ,-

SHORING INST ALLAIION STAGING 

SECHONS I, 2., 3, 5 IQJd 6 

1. Excavate to Stage 1 
2. Install first row anchors as shown on drawings. 
3. Excavate vertically in mrutimum 2 aucho1 widtlis, mainlliining adjacent barns. 
4. Place required mesh, reinforcement, and shotcrete. 
5, Tension ~llors as described in section D6.1. 
6. Following successful tensioning of anchors, excavate adjacent panels, and repeat steps 4 and 5. 
7. Excavate to successive berms, install anchors and repeat steps 3 to 6. 

SECTIONS 4, 7, 8 and 9 
1. Excavate to Stage I berms and illstaU first row anchors as shown 011 the drawings. 
2. Excavate panels I anchor width, maintaini.og at least 3 anchor panels and adjacent berms, Adjacent berm sides at working panels must be maintained near 
vertical, Temporary shoring for protection of workeis may be required. 
3. Place required l)leSh, reinforcement, and sbotc.rete. 
4. Tension anchors as described in specification Section Part D 6.1 , al least 24 hours after sbotcrete bas been placed. 
5. Following suecessful tensioning of anchors, excavate adjacent panel as per Step 2 and repeat Steps 3 and 4. 
6. RePC!Jt step 5 unn1 row is complete. 
7. Excavate to suoces.<tive benns

1 
install anchors and repeatsteps 2 to 6_ 

CllEN1' 11n£: 

DATI:: 
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GENERAL NOTES 

H9 _c \ -~.!-J,- l;f)~t 1.0 DESIGN PARAMETERS 

Tb ati dra · '- d th ti 11 ··"- ' ,-f . · ~ .,; ., LI.:](· • ff l e excav on wmgs are uasc on e o owwg: 

This shoring design has bet:IJ ba5ed on thc-asswnptioo that the site can b.c adcqualcly dcwatei :d. Where dewatetV>t~;pn§ics"'esr@i§giillic1111t l 
shoring design revisions sb.ould be expected which may include alternate. shoring systems suq1 as sbeetpilcs or soldier piles and lagging . 

A. 

B. 

C. 

..- . I n-= ;r .... "T1;;.::;·\:•~1':.r · •F•i!"l--.;;r.-:.:,;, ' ;.:rt, ef,f .~,:.,,·q· I 

Soil conditions as per soilSieport by exp Services Inc. dared April 11, 2014. Where unexpec~•s~~tions.8!e CJ)COUV.~~ ~VIS!lJ~,t~fti!lt. 
excavation drawings may be required. ' "' 1., .¥:;;gr .,...,vr.e.; r .,,.· •.;ct I r'. ,·,.,.,, ··1 
See drawing OJ for reference drawings. All attempts have been made lo ensure that these di ~win~.are.the~._H~ ~f~~~ ~ 
should ensure that discrepancies do not exist between the excavation drawings and those provided by the 0th.er consultants. All discrepancies or 

dimension inaccuracies to be reported to exp Services Inc. prior to commencement of the work. Contractors using the drclwings for quantity 
take-offs do so at their own risk. 

D. Locations of adjacent S1roctnres are obtained hy site inspections and where possible review of availllble drawings. We accept no responsibility fur 
the accuracy of this data, 

E. Utility data is provided by the approprie.to municipality and from tbe Site Survey Plan. Site inspectiolis to datc.tminc location of utilities either shown 
or not shown on the drawings are the responsibility of the contractor. Information placed on the drawings is to be used as a prelimimuy guide only. 
Report any discrepancies between lhe drawings and actual utility locations. Installation of il.llChors is not io proceed until discrepancies have been 
resolved. 

2.0 DRAWING REVISIONS 

Revisions to shoring installation sequence or shoring details can be made oaly with written confinnalion by eip Services Inc. personnel 

3.0 CONTRACTOREXPERlENCE 

exp Services Jnc. reserves the right to withdraw their services if in (heir opinion an ex.cavation/sboring contractor is selected which does not have adequate 
experience to complete the work in a safe manner. 

4.0 PRECONSTRUCTION SURVEYS/MO!\'ITORINC 

It "is strongly recommended that preoonstruction surveys be completed on adjucent structures in order that deficiencies ofthooc structores can be doC1llllertted 
prior to start of construction. Continued monitoring of these buildings by survey control points should be undertaken during con&'truction. 

5.0 DRA WJNG USE 

These drawings have been prepared for the exclusive use of the client named on the title page of the Shoring Design paclcage. The design shown indicates 
minimum requirements based on limited or assumed soil conditions ooly, with design revis.ions likely required to suit actual conditions encountered during 
construction. These drawings must not be used for construction unless the design engineer or his repressntatives monitors installiition of the shoring system, 

6.0 LEGAL 

These design documents are prepared solely for use by the pl.lrty with whom the design professional entered into a contract No rep,-e.5eittations of any kind 
are made by !he design professional to any party with whom the deslgn professional has not entered into contract. 

The owuer and contractor are responsible for dotermining and conforming to the appropriate environmental regiilations. 

7,0 ALLOWANCES 

The Contractor should provide allowances in bis bid by unit rntes for additional shou:rete anchors and installation of I J/2" diameter slotted drains. 
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CITY ENGINEERING DEPARTMENT 
· PROJECTS BRANCH DIVISION 

EXCAVATION ONTO CITY PROPERTY 

THE ATTACHED PROPOSAL TO CONSTRUCT A TEMPORARY EXCAVATION, FOR CONSTRUCTION PURPOSES, ENCROA1 
ONTO CITY PROPERTY HAS BEEN RECEIVED. PLEASE REVIEW AND STATE YOUR REQUIREMENTS. OR ~R_9VAL. 

DATE: 1-:.R.(_,2_ 

s1TE ADDRess: _ ;?/<--4_·0...:::.· _ 8..s_;;·' =-•·:::. __ c;=---'--b_1:....;e _____ y;-;;;;....,;;.,_. _· ___ PL4.N No. ___ _ 

LEGAL : ______________ _ 

PLEASE PROCESS AND FORWARD TO THE FOLLOWING FOR COMMENTS: 

SEWERS: CHECKEDBY:_i i;;..,,D.,___ ___ DATE: D,; l- 4 

UTILITIES: CHECKED BY: ______ DATE: ____ _ 

DEVELOPMENT SERVICES: CHECKED BY: _____ _ DATE: _ ____ 2 
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NOTE 
CONTRACTOR TO VERIFY LOCATION OF UNDERGROUND 
STRUCTURES ANO UTILITIES (INCLUDING THOSE NOT 
SHOWN ON THE exp DRAWINGS) PRIOR TO EXCAVATING 
AND DRILLING FOR ANCHORS TO AVOID CONFLICT. 

220--- ------------------ -

3' 

PL 
KING EDWARD AVENUE 

- - --------- --------220 

SKYTRAIN STATION 

210 _ .... _;_._ ____________ _ 
; - PROVIDE A SHEET OF WATER BARRIER TO PROTECT SKYTRAIN 

.... _ __,_ __ , __ SUBDRAINAGE SYSTEM FROt.lCONCRETE(TO BE IN_SPECTEQ_Q_NSITE,,___ ______________________ -------210 1L EXISTING SKYTRAIN SUBDRAINAGE SYl;lTEM (AS PER 

i=- 200---- ~;.;;;;;~~ : ____ - ---~: ~~N-~~:~::::'.I:~'. _________________ _____________________________________________ _______ 200 

ltf PANEL (TYP)., SEE DETAIL ~ _,.r- -
u. 
~ STAGE 2 EXCAVATION~/~ 
~ __ _ _, Lt) 

UJ 
...I 
w #9 DYWIDAG ANCHORS 

#7 DYWIDAG ANCHORS 

SECTION "8" 

RD\./ 

1 
2 
3 
4 
5 

ANCHOR TABLE 
7JNB0ND --B□Nn-- c□cR-=-□fT ... "R□Rz:- 190 

LENGTH LENGTH LOAD SPACING 
<FT,) <FT,) <KIPS) (FT,) 

11 20 56 6 
9 16 32 6 
7 15 39 32 6 
5 14 39 32 6 
--+-----+---- ----------1--- 180 

3 13 39 32 6 
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230 

NOTE 
CONTRACTOR TO VERIFY LOCATION OF UNDERGROUND 
STRUCTURES AND UTILITIES (INCLUDING THOSE NOT 
SHOWN ON THE exp DRAWINGS) PRIOR TO EXCAVATING SKYTRAIN STATION 
AND DRILLING FOR ANCHORS TO AVOID CONFLICT. 

TO BE DETERMINED IN FIELD BY 3' 

- ? - ? 

PL 

- ? 

KING EDWARD AVENUE 

- 230 
APPROX. EXISTING GRADE 

THE GEOTECHNICAL ENGINEER ~ -+1 

STAGE 1 EXCAVATION 

220 ------------ - ~1--"'7'''-+-- -H-----·-- - ------------ --' 11 / --------------------- --- ------·-·- 220 

i=' 
UJ 
w 
u.. 
z 
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~ 
w 
_J 

w 

STAGE 2EXCAVATI0N ~ - j ,1,---
8" THICK REINFORCED \ / ~ 

SHOTCRETE UNDERPINNING / , 
PANEL (TYP)., SEE DETAIL __ .., 

210 - - -----
STAGE 3 EXCAVATION ---..---.,, 

/ 

/ , 
__ _;,, r --

STAGE 4 EXCAVATION -----__ / / 
'>' <O , 
/ 

200 ... ----- ---·----.<-' - -& 

180 

STAGE 5 EXCAVATION ~,~ 

190 - - --··-~TAGE ~ EXCAVATION <~,J,-Tj ----~ 
PROPOSED BUILDING WALL ~ = '. 

//' 71 -==-~I /w 

BULK EXCAVATION LEVf;b, SEE,PLA!'.l~-----' ~T ·-
,/@ 

170 - - ------------ - - -------

#9DYWIDAG 
ANCHORS 

R□ 'w 

1 
2 
3 
4 
5 
6 

R38N ANCHORS OR 7 
EQUIVALENT INJECTION 
ANCHORS (180) 8 

SECTION "9" 

---·- 210 

ANCHOR TABLE 
lJNB□f'TIJ- □ND'"""- -PRCT□r- CK=□FF --R□RZ. 200 

LENGTH LENGTH LOAD LOAD SPACING 
CFT.) (FT.) KIPS) (KIPS) CFT.) 

19 21 59 49 6 
17 21 59 49 6 
14 20 59 49 6 

.::.-· 190 
11 19 68 56 6 
8 19 68 56 6 
6 18 68 56 6 
3 16 68 56 6 
3 15 68 56 6 

180 

.. 
: 'i.'i ,_,:: + + : : .: ' •i +; ' 

3- _;..:•-'..;Ji.i--.--__ ' ' 

:_, .. t--,-j-~-Q--X-f_=_)-.- - -~7-~-~-3-=~0-~-rv--:}:-~-~-~r-;~-~-~--,i-ve- ---.-!/.,.; M7;.'""'·.~:.:._:"'·f~?"T~::"7.>::-~--~--- ;-::_1-,.o;;::;FT~,;;-M_· -G_-_-:_-:_-_-_-_-;~N=~o-=+--=.=:-=.=_--=-=- --=-=~o-E;sc=~:~":'..'.~=~~~~s_1~o_N~-s~_--:=_=_--:=_=_--:=_=_--=_=_J--=-=~c=,.,~-n::=-"--j::=~,o::OJ=,;;.:;::~~r~Y-U_-A:-N~H~E-N:G_-C_-K_E~D~E~V-E_-L_O~P-M_-E_N~T~S~L-T_D~.~~~~---m-Lt-, _ _ _ B_U_L_K_E_X_C_A_V_A_T_I_O_N_S_H_O_R_I N_G _ _ _ _ __J 

- ·•,--~ -- ~. DSGN. 3 ISSUE.D FORBUILDINGPERMIT 201W-04 " \;OMMERCIAL&MULTI-FAMILYRESIDENTIAL SECTION "8" , Burno by, Br itish Colurnbio VSG 4W3 ; , , : .. _ ,, ·. • i GM 1-+-------------l-=::.:.:_:.:..:.:....J 
Te le phone: 604- 874-1245 • 2 RE:VISEDTO CURRENTARClilTEClURAL PMKINGPLANS 2014-10-08 DEVELOPMENT, 4099 CAMBIE, VANCOUVER, B.C. ! Fox: 604-874- 2.358 --~ =,.-.· ': . ~,, { / jCicHiiK°K.:-------1-_11--1t_"is1s_ssuu_EEDDl_<FORi~R_eviiv_1E;;;w~::::::::~:~~::jJ20t14-08-j.y2:::....i2;-fpjPRioJifcEcfr~1•0::=-. :..:.:.:::::..:.:.!....:.:.:.:..::::..:::.:=:..:.:..::.:.::.:::.=..:.:::..::..=.::~r□o:.,:;ArE~----crrnti~lrntltwr:-21Jl2Q::38Ti;;J;nme-30lf-of:!8T--f 

1 
exp.com .. · , ·V. J KSH VAN-00217815-AO 2014-05-16 _.,__ ____________________ ..:.i..,;'"""'.'""~+.:...~ .. .,;,,,....,_ _____ -1,._L..,_ ___________ .1.,__.....1,, ______________ .....J. _ _:.:..:..;...:.:...:..:.._..L_......:....,;,.~ _ _j ___ ~;,_-_.,1 

~_;--.... 



p 
UJ 
UJ 
u. 
z 

{ 0 

1 i= 
~ 

i w 
.J 
UJ 

~ 

~ 
~ 

.w 
~ 
l(l 

~ 
• I 

$1 

&i 

j 
~ 

1 
f 
~ 
"' .. 
1 
" 8 

11 
"I 
J, 
iii 
~ 

l s -. 
l 
~ 
~ 

~ 

PL 

DEVELOPED VIEW 
(SPLAY ANCHORS TO 

AVOID EXISTING 
AIR SHAFT 

• 

APPROX. EXISTING GRADE 

ANCHOR (TYPICAL) 

CAMBIE STREET 

1:1 SLOPE CUT 

SHOTCRETE FACING 

- --•f---- . •--- •-~• ---re- . - • - -<at--

co L EL. 216' 

DEVELOPED VIEW 

I 
I 

GRJD LINE 
(APPROX.) 

I 
I 

210-------•--f--'-------------1----1■-------+--- • • • l-•-----•a----t•--~•---~--------1-~-- -----------------210 

I co 

I 
EXISTING AIR SHAFT 

• ---- ---•-- . •- - -· •- - •1- - ••- . - • - - Wt--

EXISTING SKYTRAIN STATION 

200 -----

I 
I 

- I ___ ,_, _________ .... ·-· to 
·--~-----+--+---- - - - ---- - ---------200 

I 
I 

I 
I 

190 ------------1---11------------ --lf--1"--

--•-t-• 

• 

- ---•· -- -1•- - • -•--•--· 
co 

- --•-- --•-- •- -•,- - -•- . - • - - at--

L ____ J •- --•-1--• ----•- - ---•- . - '-•-- - --•-- ••>--- • ---

180---------
NEW FOOTING TO MATCH UNDERSIDE 

OF EXISTING FOUNDATION 

exp Services Inc. -" ·: -:-.~----:-·:: ·;>~. 
2.75-J00 I Woyburne Drive 1 

vFTR. 

MG 

ASSUMED UNDERSIDE OF PROPOSED 
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15M@ 12• 0/C HORIZONTAL- - -.... 

SEE SECTIONS FOR THIS DIMENSION 

11/2" COVER 

8" THICK SHOTCRETE 

co 

15M VERT. @ 12' 0/C HOOK ONE END 

15M LAP BARS@ 12" 0/C TO MATCH 15M 
VERTICALS (DRILL PRIOR TO SHOTCRETING) 

• 

• 

• 

• 
. 

• 

3"COVER 

0 

SQUARE OFF, CLEAN AND ROUGHEN 
UNDERSIDE OF EXISTING FOOTING 
PRIOR TOSHOTCRETING 

.4-15M@ 8" 0/C EACH WAY 
CENTRED ON ANCHOR 
(36" LONG) 

---------
-<'. 
-~ 

0 ... 
<O 

i 12· 

~ ANCHOR L -
ANCHOR C/W 9'x9"x1 ' PLATE 
AND TAPER WASHER (15' ), 
SEE SECTIONS FOR ANCHOR 
DETAILS AND LOCATIONS 

SHOTCRETE UNDERPINNING DETAIL 

NOTE: 

ADDITIONAL RElNFORCING 
2-15M EACH WAY (36" LONG) 

8"x8"x3/4" PLATE, 
WASHER AND HEX NUT__/ 

ADDITIONAL REINFORCING 
4 ')(4" 8/8 WWM, 36'x36" 

DYWIDAG ANCHOR (SEE 
SECTIONS FOR SIZE) 

~ SHOTCRETE PAD 6" THICK 
4'' THICK SHOTCRETE - -i-i-+-._ 

SHOTCRETE BEARING PAD SECTION 

------- POWER POLE 

SHOTCRETE PAD REINF. WITH 2-25M 
HORIZONTAL TOP AND BOTTOM OF 

ANCHOR LOCATION, 5 FT. LONG 

LOCATE ANCHOR TO 
AVOID UTILITIES . 

'- REM~AmmMG I 1 
ANCHOR, 8ft GROUTED, ,,_ -~"'---'I 
LOCK-OFF @10 KIPS, . 5' . 

TYPICAL POWER POLE SUPPORT Df:TAIL 
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EXCAVATION SHORING SPEClF1CA TIONS 

PART A - INITIAL REQUJREMENTS 

1.0 Location of all services to be completed by oonttactor. Report all discrepancies between actual conditloo.s and excavation drawings to exp 
Services Inc. immediately. Drilling for installation of anchors is not to commence until all service locations have been cstAblishcd and a memo 
stating such has been forwarded by the contract.ot to exp Services Inc. 

2.0 All relevant pennhs from governing authorities must be in place prior to start of constructio.o. 

3.0 All relevant infonnation which may a.f.feotthe perfomiance of the shoring system must be report.:d in writing to exp Services Inc. prior to start 

of construction. This includes location of site trailers or storage are-<1s near the edge of the roi;cantion. 

4.0 Pennission from adjacent property ownerJ must be obtained and written confumation of such permission forwarded to exp Services lnc. at least 
2 days prior to commeocing wodc on the adjacent properti~. 

5.0 Contractors to notify exp Services Inc., FortisBC, BC Hydro Electric and Telus in writing at least 3 days prior to start of construction. 

6.0 A preconstruction survey of adjacent buildings must be completed prior to excavation. Survey control points to monitor horizontal irnd vertical 
movmneo.ts should be installed in the adjacent roads ~d on adjacent buildings. 

PART B - GENERAL CONSTRUCTION REQUIREMENTS 

l.0 

2.0 

3.0 

4.0 

5.0 

6,0 

7.0 

8.0 

The contractor will undertake proper survey control to ensure the excavation shoring system is installed according to the e,xcavation shoring 
drawings with respect to property lines, building lines, gl'OUnd surface, IJJld finished grades, Repon any dimensional discrepancies to exp 
Servic.es Inc. 

Site to be enclosed by fe.ncing or boardfng prior to start of excavation. Hoarding/fenci.ng to be acceptable to municipal bylaw~. 

Where specialized dewatering systems are required, the excavation/shoring contraclor work must be undertaken in such a roanner and sequeoce 
lo ensure damage to the system does not occur, Specialized dewatering does not form _pan of the shoring contract. 

Where excavation shoring is required, the excavation convactor will ensure that adequate equipment is available to caoy out tbe ne~essary 
detail excavation. When: detailed excavation is required prior to placement of sbotcrete, excavntloo IVi1l be completed at such time to allow 
completion of the nec.-essruy shoring work prior to lhe end of the working day. 

All interior excavation slopes aot shown on the excavation shoring drawings shall be completed m confonnance with the WorkSaJe BC 
Oooupational Healtb and Safety Regulatioos. 

All significant slope or shoring deterioration to be reported to exp Services Inc. 

All sJ.ope cuts to be protected with 6 mil polyethylene securely fastened unless noted otherwise on drawings. 

The conlr.!otor shall maintain the overall responsibility for site safety. 

9,0 All blasting must be completed by a certified blaster. Bl&1ing may not occur within 10 feet of adjacent buildings. Notification ofblasting 
must be provided to the cxcavatio11 engineer 24 hours prior to blastiog to allow installation of monitoring equipment. Unless otherwise 
indicated in the soils report, material which can be removed by excavation or ripping with a Caterpillar 345 excavator or equiv3lent with u 
single ripper tooth, with a production rare of at least 10 cubi.c yards per hour is not considered to require blasting for removal. 

PART C - MATERIALS REQUIREMENTS 

1.0 SBOTCRETE 
Cotnpressive strength requirements are: 
• 15 MPa in 24 hours 
• 20 MPa ru 3 days 

2.0 TlE-BACK ANCHORS 
• Anobor diameters-shown. on drawings based on Dywidag Threadbar 517/690 MPa ultimate tensile strength 
• Mukusol Threadbar 500 MPa ultimate tensile strength or Dywidag Threadbar I 00 ksi ultimate tensile strength are acceptable 
alternatives with bar diameters corrected for tonsfle ultimate load capacity 
• mAN 30/16, mAN 30/ll, IBO R32/20 injection anchors-to be used whero conditions do not allow cooventionlll drilling or where 
noted on drawings. 

3.0 WEWED WIRE MESH 
• Minimum yieW 400 MPa, size 4: x 4: 8/8 unless noted utherwise. CSA 030.5 Ml983. 

4.0 REINFORCING 
• Minimum yield 400 MPa, CSA 030.12 Ml 97. 

5.0 ANCHOR GROUT' 
• Non-shriokage ~-ementitious grout or equivalc.nt 
• Compressive strength requirements: 
20 MPa in 24 hours 
35 MPa in 28 days 

6.0 DRAINS 
• 2" diameter PVC wilh suitable filter fabric to ensure that no soil transfer occurs with groundwater flow. 
• Where shown on drawing l ½" diameter slotted (.0l") _pipes, closed one end placed in mioimwn 2 ½" diameter hole.no be sealed at 
shotcrete face. 

7.11 BEARING PLATES 
• Minimum yield 260 MPa CSA 04021-M 87 
• Alternate plates to those shown on the drawings v.ill .not be acceptable unless approval has been obtained frolil exp Services Inc. 

8.0 STRUCTURAL STEEL 
• All ~truclural steel to be 040.21 300 MPa minimum yield. 
• Fabricatioo and erection to CAN3 - S 16, l 

PART D - CONSTRUCTION DETAILS 

1.0 ANCHOR INSTALLATION 

Speoifi.ed anchors to be placed in mini.mum 4" ilia.meter holes. Hole to be thoroughly cleaned by app.ropriate weans prior to placement of groul. 
Hole drilling toohniqoo required will depend oo soil conditions. Percussion rock dnll may oot bo suitable to install holes for soils containing prcdoounantly silt or clay 
content unless combined with pressure grouting or after grout systems. The contractor &hoald prove that test anchors can be installed using this method that wiU 
sustain the required test and lockoff loads prior lo insialling production aochors. Anchors to be provided with suitable centralizers at IO' o/c io ensure the anchor is 
completely encircled by grout Grout to be installed by Tremle grouting ftQm bottom of hole or by presswe grouting. All grout extending into the unbooded portion 
of anchor must be removed or al!ematively a protective sleeve placed ovec the unbonded length of anchor. 

2.0 WELDED WIRE MESHPLA.CEl\1ENT 
All mesh joints must be a minimum overlap of2 squares. Mesh must be suitably supported from soil face and positioned to provide required cover as shown on the 
detiiil drawings. 

3.0 REINFORCEMENT PLACEMENT 
Reinforcement to overlap a minimum 24 diameters for tensioo splices and I & diameters for compression splices witti·tJ)irumiun· iS' of co~ uliless ,IIQ..ted otlienvi'sc 
on drawings. · · . 

4.0 S.HOTCRETE DRAINS 
Drains lhrough lhe sholLTete <o consist of 2" diameter PVC p1ace-d every 5' on centre vertically and horizontally to relieve hydrostat.iQ l]tessure. 
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S.0 SHOTCRETE PLACEMEN, 

5.1 GE1\_f£RAL 
Shoicrete thicknesses shown on the-detailed drawings arc minimum. 

Sbotoreto to be placed io such a manner that segregation of materials or po;1 placement slumping does not occur. Upward ptacement of shotcreto for underpwning 
panels is not acceptable. 

All reinforcing il!ld welded mesh to be fuilY'containea in the-shot.:rcte wilh at lea,t 1 ½" ·cover in all areas. Removal of defect shotcrcte to be atcxmtractor's expense. 

52 COLD WEATHER CONDITION'S 
Special requirements for sbotcrete protection will be necessary during cold weather. 'These include: 

AMBIENTNIOHTT!ME TEMPERATURES 

Greater thRn 1°C 

-IOto-3 

Below-WC 

ln all case~ sbotcrete may not be placed on frozen ground. 

6.0 

6.t 

l'ESTING 

Anchors 

RBQUIREMENTS 

No speci3l provisions other than potential sequencing 
changes to aUow additional shotcrete curing times. 

Protect fresh.shotcrctc with thennal blankets for 24 hours 

Provide vented beat to fresh shotcrete fur 24 bQurs 

No sbotcreting allowed 

Anchors shall be tensioned as soon as practicable but no sooner than 24 hours after the construction oftbe applicable sbolcrete panel. Contractor Will provide required 
testing apparatus including recently calibrated jack 1111d ram compatible with the anchor test load, outs, plates, couplers, wrencbcs, and tensioning chair, together with 
personnel to set up a.ad operate the Clj1llpment. The required lockoff loads are shown on the excavation drawings. 

All anchors will be tested to l .25 times the lockoffload for 2 minutes. An acceptable ,perfon.onnce rest occurs where less than 2.5¾ of the test load is lose over the 2 
minute period. Of these anchors, approximately l 0% will be proof tested by nmintaining 1 ,25 times the lockotf loud for 15 minutes in aooordance with PTI manual 

Anchors which fail any of the above tests shall be replaced. A failure rate of3¾ of !he total nnch~ instal!e-0 will be assUtDed JIS typical and will be .it the contmctor's 
exp~nse, Failure rates in excess of 3% will be investigated to determine the oause of the failures and wiU focm an extra only where soil cooditions/groundwater 
conditions can be proved to be significantly different than those reported in !lie project soils report 

f.ift-off tests to detenninc long-tcnn performance-of the-~11chors will be earned out on 5% of the anchors except where soil conditions are predominantly clay or silt in 
which case un allowance of 50¾ of the anchors should be provided. Retensloning of anchors to required lockoff will be completed following the lift-off test. 

Costs of anchor testing to be at contractor's expense. 

6.2 Shotcretc 
Sbotcrete samples placed in2' ;x:7; x4" panels will be provided by the contractor: 
A. during the first day shotcrete is used on the site. 
B. approximately halfway through the project 
C. when re(lw:st.ed by the exp Services hie. personnel 

Contractor shall infom1 e.xp Services Inc:, of $ample scheduling. Sample1rwill be suitably protected from construction ar.tlvity or weather damage, Costs of sbot,:rete 
sampling and testlng to be at owner's expense. 

6.3 Grout 
Contractor ro provide. grout ll!lmples: 
A. during first day of anchor installation. 
B. at halfway po.int of project. 
C. as requested by exp Services Inc. personnel. 

Costs of sampling and testing to be at owner's expense. 

✓ 

I 

7.0 GROUNDWATER CONTROL 
Contractor is required to provide converuional groundwater conflol including, but not ex.elusive to, sumps and ditches. Excavation is to proceed in such a manner that 
the water does not pond at the base of tho shotcrete or excavated panels. 

Loss of soil from groundwater movement must be controlled by use of filter fabrics, drainage lilllts and where necessary casing of drill holes ot use o( alternnte drilling 
technique. Where material is lost behind the sbotctele face, the void must be backfilled using shotcrele, grou~ or gravel as directed by the e-1:cavation cngioe~r. 
Where specialized groundwatenechniques are re.quired as detennined by the excavation engineer, installation of such a system shall beao eirtra to tile shoring 
contract. 

PART E- COMPLETION REQUIREMENTS 

1.0 

All backfill types and procedures for placemeal must meet ,ipplicable mUllicipal rcquirerncnts and roco=ndations provided in the proje~ aoils report. In the 
absence of a project soils report or municipal requirement, backfill should consist of clean pitrun sand and gravel or river sand with less than 5% passing the 
No. 200'sieve. The mau:rial should be placed in maximum 12" lifts with each lift compacted to a minimum 95% Modified Proctor density (ASTM Dl557), 
Where access is limited, backfill may consist of pea gravel (1/4" nominal size). placed in IIlllXlllllllll 2' lifts wilh each lift compacted using a concrete vibrator 
with wawr jetting. Foundation walls must be adeqµ.ate1y suppo(led prior to placement ofbacldi!L ln-~itu compaction testing will be canied out by exp 
Services Inc. personnel, 

Special requirements for specific municipalities are outlined below, Toe list is not exhaustive 1111d requirements can be expected to change during the project 
duration. The contractor is t0 determine and ensure his work conforms to the jurisdiction having authority at lite specific project location. 

Vancouver 

A. When the excavation encroaches ooto City of Vancouver property or the depth of the eitcavation below finished grddes is greater than or equal to the 
shortest homont.il distance from the edge of the excavation to the adjacent City property line, 4)1 backfilling shaU conform to the following: 

A. l For exC3vations less than 4 feet wide. 

Birdseye Material plus Coutrolled Density Fill 

Birdseye Material shall be placed from the bottom of the exoavalion to a grade below 1he finished surface grade, determined as follows: 

• 1,0' below the finlsb.ed surface grade, plus an additional depth below this grade detennined as the greater of 1.5 times the width of the 
excavation or 4.0'. 

Birdseye gravel shall be coo.lined to its original area of placement using geosynthetio sand ba~ placed near adjacent sites. Approval from the streets 
adminfatration branch of the city engineering services dep-drtrocnt shall be obtained prior to backfilling. 

Coo trolled Density Fill shall be placw above tho Birdseye material to no nearer than l' of finished surface grade. The top l' of the backfill may be back.filled 
with Granulut Ba~e, or may contain landscaping materials subject to the review and approval of the Site Engineer. 

Birdseye must be vibrated into place will! immersion vibr.i.tors, and must be compacted to at least 90% uf Modified Proctor density (ASTM D 1557}. "End. 
dnmping" ofbirdseye is not an.approved method of compaction. 

A.2 For excavations wider than 4 feet wide. 

Select granular fill with less thanS¾ passing tlic nu.200 rieve shall be placed for the full depth of the excavation to within 4 feet of finished grade .:ompac(.eil to 
at least 90% modified proctor density. The top 4 feet shall consist of gtanular base 1,-ompacted to at least 95¾ modified proctor. 

B. When the depth of the acavation is less than the sbortest horizontal. distance from tha edge of the excavation to fhc adjacent City property line, granular 
backfill malerlal used shall be compacted to the greater of 90¼ of Modified Proctor density (ASTM DJ 551) or,as indicated in tb~ projeec soils report 

7 
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2.0 BACKFILL MATERIALS 

"Birdseye" Malerii!l • 2.5mm to lOllllil rounded granular aggregate 

This material ,shall be of uniform quality, thoroughly washed free of sand, silt and clay and shall contain no more than 15% non-rounded particles. The 
particles shall be durable, capable ofwilhsl3nding the effects ofhandling, placement and compaction without the production of deleterious fines, The grading 
limits shall be; 
Total Passing 
Total Passing 
Total Passing 
Total Passing 
Total Passing 

Controlled Density Fill 

3/8" (95mm) 
¼(6J5mm) 
No. 4 (4.75mm) 
No. 8 (2.36mm) 
No. 16 (118mm) 

100% 
60%-75% 
5%-50% 
0% -13% 
0%-1% 

.M per Master Municipal Specifications Section 02236, Coo.irolled Density Fill is a low-strength, high-slump cementitious material, This JDJ1terial is also 
refened to as "fillcrete", "UllShriokable fill" and "controlled low stJeogthrnaterial (CLSM)". 
To have maximum unconfined compressive strength of 0,5 MPa, (500Kpa) al 28 days and maximwn cement c-ontent of25Kg per m3 with fly a$h and water 
reducing admixtures for fuiti3J jeltlemenl' control. Place material using methods which do not lead to segregation. Inspectioo and testing of the fiU is required 
by the Engineer. 

"Granular Base" • 19mm Minus Crushed Aggregate 

As per Jvfaster Municipal Specifications Section 02226.2.10. conforming to following gradations: 
Sieve Designation Percent Passing 
l9mm JOO 
12.5mm 
9.5mm 
4.75mm 
2.36mm 
1.18mm 
0.600mm 
0.300mm 
0,075mm 

3.0 BACKFILL TESTING 

75-i0D 
60-90 
40-70 
27-55 
16-42 
8-30 
5-20 
2-8 

Sufficient testing of the backfills isrequired as the site engj,neer deems nee~ so as to be able to provide the Letters of As~ance as described below. 

Samples of 1111 fills to be used on the site are to be provided to the engineer to allow tests of gradation for any granular material placed {road base or birdseye 
and controlled deosity fill). These samples must be provided prior to delivery of materials to the ~ite and at least 48 hours prior to their use on the project 

Density testing of placed backfill material is required on representative locations of any backfill that was placed on any day when the site engineer or his/her 
1epresentative did not observe backfilling at the site. 

4.0 LEifERS 0.11' ASSURANCE 

At the eod of the project, the City requires that the site engineer provide an Assurance of "Geotechnical Field Review and Compliance• . Additionally, dnriog 
the projec~ an interim letter tnay be submitted by the site engineer cove.ring only a portion of ihe excavation backfill in order to facilitate cons1ructlon of street 
-works such as sidewalks over or adjacent to portions of the ba1Jklill. 

In both cases, the City requires that the letter mus! be supported by the following mater/al; 

• all daily field r,,,"View reports 
• gradation test results on each type ofbacldill material used 
• batching slips for all controlled density fill material <,le1ivered to the site 
• density test results on backfill placed on days in which the site engineer ( or representative) was 001 in attendance, accompanied by an 
explanation of why the engineer (or representative) was not in attendance and a description of what remedial steps were taken to satisfy 
the slte engineer as to ilie ad.equacy of the backfill and its compaction where compliance with the job ~pecification bad not been attained. 

The contmctor/owaur will take all measures required to ensure this i:nfonDation is provided. 

5.0 ANCHOR DETENSIONlNG AND REMOVAL 

Except as noted below all aochors installed on city property within 5' of finished ground S1ITTace must be removed and those below 5' detensioned. 
Alternatively below 5' the anchors may remain tensioned if they are fully grouted after the lockoff Joad has been applied. Detensioning and removal of aucbocs 
must be done concurrently with backfill placement. The baclctill should be placed m within 1' of the anchor location prior to its detensioning or removal. ln 
easement area or city right-of-way anchors within 3,3' of any underground 'services must be removed. 

6.0 SBOTCRETE REMOVAL 

Except as noted below sbotcrete placed within 5' of finished ground wface on city property must be removed. The removal operation must be completed in 
stages ancl in 8Uch a manner that damage to the adjacent utilities does not occur, Shotcrete placed on easement area or city rigblca•w~y within 3.3' of 
underground services must oo removed 

7.0 N01'1FlCATION OF WORK 

exp Services loo. must be notified al least 48 hours prior to placement of backfill, anchor detcnsioning and removal, and shotcrete removal m order that 
certification of the work may be provided, Failure of adequate notification may re,mlt in the requireme_nt for re-excavation of backfilled areas, Joss of damage 
deposits at the contractors expense, or failure to allow provision of Letters of Completion by the project engineer. 

SHORING INST ALU TfON STAGING 

SECTlO.NS 1, 1, 3, 5 and 6 

l . Excavate to Stage 1 
2, Install first row anchors as shown on drawiogs, 
3. Ell:cavalHertically in maximum 2 anchor widths, maintaining adjacent berms. 
4. Place required mesh, reinforcement, and shotc.rete. 
5, Tension anchors as descn'b.ed io section D6,1. 
6, Following successful tensioning of anchors, excavate adjacent panels, and repeal steps 4 and 5. 
7. Excavate to successive berms, install anchors and repeat steps 3 10 6. 

SECTIONS 4, 7, 8 and 9 
t Eim1vate to St.age l berms and install first row anchors as shown on the drawings. 
2. Excava.1e panels I anchor width, maintaining at least 3 anchor paoels and adjaccn\ benns. Adjacent benn sides at working panels mus! be mai11laincd near 
vertical, Temporary shoring for protection of workers may be ~uired. 
3. Place required mesh, reinforcement, and shotcrete. 
4. Tension anchors as described in specification Section Pan D 6.1, at least 24 hoW'S after shotcrete has been placed. 
5. Following successful tensioning of anchors, excavate adjacent panel as per Step 2 and repeat Steps 3 and 4. 
6, Repeat step 5 until row is complete. 
7. ElKcavate to succe!!Sivc benns, insmll anchors and repeat steps 2 to 6. 
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GENERAL NOTES 

1.0 DESIGN PARAMETERS 

The ex~vation drawings are based on the followiog; 

A, This shoring design bas been based on the assumption tliat the st.le can be adequately dewatered. Where dewatenog is ansuccessfu~ s1gni'ficanl 
shoring design revisions should be expected which may include alternate shoring systems such as sheetpiles or soldier piles and lagging. 

B, Soil conditions as per soils report by eip Secviccs lnc, dated April 11, 20 I 4. Where unexpected soil conditions are encountered, revisions to th~ 
excavation dniwiogs may be required. 

C. See drawing G 1 fot reference drawings. All attempts have been made to ensure that these drawings are the latest revisions. However, the contractor 
should ellSlll'c that discrepao.cies do not exist between. the excavation drawings and those provided by the other consultants. All discrepancies or 
dimension inaccuracies to be reported to exp Services lnc. prior IA:> commencement of the work.. Contractors using the drawings for qllantity 
take-offs do so at their own risk. 

D. Locations of adjacent structures are obtained by site inspections and where possible review of avaJlablc drawings. We accept no responsibility for 
the accuracy of this data. 

E. Utility data is provided by the appropriate municipality and from the Site Sarvey Plan. Sire inspections to determioe location of utilities either shown 
or not shown on the drawings is the responsibility oftb.e conttacrnr. Information placed on the drawings is to be used as a preliminary guide only. 
Report any discrepancies between the drawings and actual utility locations. Ioslallation of aocho.rs i5 not to proceed until discrepancies have been 
resolved. 

2.0 DRAWING REVISIONS 

Revisions to shoring installation sequence or shoring details can be made only with written cottfirmation by erp Services Inc. personnel. 

3.0 CONTRACTOR EXPERIENCE 

exp Services Inc. reserves the right to with.draw their servi0cs ifin their opinion an excavation/shoring contractor is selected which does not have adequate 
experience to complete ihe work in a safe mauner. 

4.0 PRECONSTRUCTlON SURVEYS/MONITORING 

It is strongly recommended that preconstruction surveys be completed on adjacent structures in order that deficiencies of these structures can be documented 
prior to statt of construction. Continued mooltoring of these buildings by survey control points should be undertaken during construction. 

5.0 P.RAWINGlJSE 

These drawings have been prepared for the exclusive use of the client named on the title page oftbe Shoring Design package. The design shown in_dicates 
minimum requirements based on limited or assumed soil conditions only~ with design revisions likely required to suit actual conditioM encountered dwing 
consltllotion. The8e drawings must not be used for constmction unless the design engineer or his reprm ntatives monitors installation of the shoring system. 

6.0 LEGAL 

These design documents arc prepared solely for use by the party with whom the design professional entered into a contract. 'NiJ represtjl.tatio.ns of:QnyJQnd 
are made by the design professional to any party with whom the design professional has not entered~ contract. , ·.- - - " -

The owner and contractor are responsible for detennining and conforming to the a11propriate environmental regulations. 

7,0 ALLOWANCES 

The Contractor should provide allowances in his bid by unit rates for additional anchora and ,installation of't i/2" ili'ameter slotted drains. 
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Michael Linton 

From: 
Sent: 
To: 

Kenning Tam <konning@wtleungarch.com> 

April 7, 2015 10:20 AM 

Michael Linton 
Subject: Fwd: Commercial - DIGSHAW Locate Request VANAS-6356-3594- 1702 

Hi Michael, 

Please see below from exp & Shaw, advising that Shaw has no underground utilities at the ptoject location and 

that we have clearance to proceed. 

Regards, 

Konni.ng 

Begin forwarded message: 

From: Ulysses Yeh <Ulysses.Yeh@exp.com> 
Subject: FW: Commercial - DIGSHAW Locate Request VANAS-6356-
3594-1702 
Date: 6 April , 2015 11 :24:22 AM PDT 
To: Kenning Tam <konning@wtleungarch.com> 
Cc: Kai-Sing Hui <kai-sinq.hui@exp.com>, Diane McCulloch 
<Diane.McCulloch@exp.com> 

Hello Konning, 

Please see the email below from Shaw regarding utility clearance . 

Regards, 

Ulysses Yeh, M.Eng., P.Eng. 
Geotechnlcal Engineer 
exp Services Inc. 
t: 604.874.1245, x 4639 Im: 778.927.9952 I e: ulysses,yeh@exo.com 
275-3001 Wayburne Drive 
Burnaby, BC V6G4W3 
CANADA 

e;rp.c,:,m / legal disc/Bitner 

keep it grs,m. read trn.fTl tha ,cre@n 

From: Thomas Godley [mailto:Thomas.Godley@sjrb.ca] 
Sent: Monday, April 06, 2015 11:20 AM 
To: Kai-Sing Hui; Ulysses Yeh 
Subject: Commercial - DIGSHAW Locate Request VANAS-6356-3594-1702 

j 
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Hi there, 

In response to your original request: 

Shaw does not have any U/G cable facilities in our own structure at this site location. You are cleared to proceed 
with your work. 

The online form is the best way to contact, Jim Narayan is not with the locate team. Commercial MDU stands for 
Commercial Multi Dwelling Unit 

Thanks 

This email is intended to be guide only. Any costs that arise from damages caused by excavating will be 
responsibility of the digger. 

-----Original Message-----
From: digshawvan@sjrb.ca [mailto:digshawvan@sjrb.ca] 
Sent: Thursday, April 02, 2015 10:57 AM 
To: Digshaw - Vancouver 
Subject: Commercial - DIGSHA W Locate Request V ANAS-6356-3594-1702 

DIGSHA W Reference Number: V ANAS-6356-3594-1702 
Company Name: 
Contact Name: 
Contact Phone Number: 
Alternate Contact Name: 
Alternate Contact Num: 
Email Address Copied: 
Fax Number: 
Emergency: 
One Call Ticket: 

exp Services Inc. 
Diane McCulloch 

(604) 709-4612 
Ulysses Yeh, P.Eng. 
(604) 874-1245 
diane.mccullodh@exp.com 

NO 

Date of Excavation: 04/09/2015 
Preferred Locate Date: 04/09/2015 
Time: 9:00 AM 
Area: Vancouver 
Province: BC-Lower Mainland 
Address: 4083 Cambie Street 
Address Type: Commercial 
Area of Excavation 

Property Address: 4083 Cambie Street 

Primary contractor: 
Description of site and comments: 
Fyi, please IGNORE the Excavation date and time noted on this form and I do not know what "Commercial MDU" 
stands for. This is not ideal forum that we wish to advise of utility clearance requests - email would be preferable 
and I did have Jim Narayan as the email contact; however, email to him bounced (no longer with Shaw?). 

I've attached our excavation shoring design drawings (B &W only, as website only takes up to 10MB files (original 
Pdf was 16MB w/colour) for the above-mentioned site for your review and comment. The drawings attached 
provide details with regards to the proposed extent of the shoring system. Note: Our drawings do not show any 
existing Shaw utilities and nor did BC One Call, however, the City of Vancouver, believes there are and is holding 
permit approval. Please advise if any conflicts with existing Shaw utilities may occur from installation of the 
proposed shoring system or if any additional utility information is available for the location specified on the 
drawings. 

Exp Services Inc. has been retained to provide excavation shoring design and applicable Letters of Assurance. In 

2 
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addition, exp has been given the authority by the owner to provide field reviews and the authority to stop or re-direct 
work when necessary. Field reviews will be completed as necessary to ascertain that the work substantially 
conforms to the excavation shoring drawings. 

Should you have any questions regarding the attached, please feel free to contact Kai-Sing Hui, P.Eng. (kai
sing.hui@exp.com) or Ulysses Yeh, P.Eng., (ulysses.yeh@exp.com). 

Your prompt attention to this matter would be greatly appreciated as Co Vis holding building permit process until 
we hear from you. 

Thank you, 

W.T. Leung Architects, Inc. 
300 - 973 West Broadway 
Vancouver, BC V5Z 1 K3 
Tel (604) 736-9711 
Fax (604) 736-7991 

3 
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~JJ~ 
~ CFT Engineering Inc. 

:1·- 10 - 1901 Rosser Avenue 
Burnaby, BC 

VSC 6R6 
Ph: (604) 684-2384 
Fax: {604) 684-2402 

e-mail: cft@cftengineering.com 

TRANSMITTAL 

TO: Mr. Al Reese 
Street Construction Branch, Engineering Department 
City of Vancouver 
5th Floor, 507 West Broadway 
Vancouver, BC VSZ 084 

cc: Konning Tam 
WT Leung Architects 

(Via Email) 
konning@wtleungarch.com 

FROM: 

DATE: 

RE: 

Michael Linton 

November 27, 2014 

Engineering Clearance for Excavation and Shoring Only 
4083 Cambie Street, Vancouver, BU 463163 

PROJECT#: C7002 

Please find attached documentation required by the Engineering Department in support 
of an excavation permit application for this project. The following information has been 
included with this package. 

1. Schedules 8-1 and 8-2 from geotechnical consultant. 
2. Application for permit to use City property form. 
3. Two sets of excavation and shoring drawings. 
4. Construction Safety Plan. (Forthcoming) 
5. The owner/contractor insurance confirmation form. 
6. Mechanical Site Plan showing size and location of Service Connections (Second 

plan will be forwarded to Cheryl Moore in Sewers Branch). 

Once you have had an opportunity to review this information, we would appreciate 
receiving a summary of the requi red Engineering fees and deposits. 

If you have any question or require further informat ion, please contact our office. Thank 
you for your assistance. L · ''· 

Regards, 

Michael Linton, P.Eng., GP 

MUrm \ \ ; .. ,.-. ·\: •,: . 
,. ' • \ ' ' ''I 'r ,. • '• 

\ :. ' : .,1 ' 

C7002_T03 

Building Code Consultants 
CFT Engineering ;i;rac~~-- i i , . ~ .!.._ 

Fire P-rotec1ion -Engineers::.ey of Vanco~ltitiali3~~si61J'am 



Our File: VAN-00217815-A0 

SCHEDULE B-1 /!::,(I 41,.:; r l 3 
Forming Part of Subsection2.2.7, Div. C of tne 

Vancouver Building By~aw 

ASSURANCE OF PROFESSIONAL DESIGN ANO 
COMMITMENT FOR FIELD REVIEW 

Building Permit No.• 

Notes: (i) This letter must be submitted along with Schedule B-2 before Issuance of a building permit. A separate letter 
must be S\Jbmitted by each registered professional. 

(fi) This letter is endorsed by: Architectural Institute of B.C., Association of Professional Engineers and 
Geoscientists of B.C., BUIiding Officials' Association of B,C., and Union ofB.C. Municipalities. 

(iii) In th[s letter the words in italics have the same meaning as in the Vancouver Building By-law. 

To: The Chief Building Official 

Re: Commercial & Multi-Family Residential Development 

Name of Project (Print) 
4083 Cambie, Vancouver, BC 
Address of Project (P rint) 
Parcel 1 Plan BCP37294 Block 660 District Lot 526 NWD. 
Legal Description or Project (Print) 

The undersigned hereby gives assurance that the design of the 
{Initial those of the items listed below that apply to th is registered professional, 
All the disciplines will not necessarily be employed on every project.) 

, . . . l 

--====:.:::::-:J.ft.1.'RRCHIJECTORAL ,,, 
_____ STRUCTURAL 

_____ -MECHANICAL 

____ ./..._/ _' PLUMBING 

__ /_✓-__ FIRE S UPPRESSION SYSTEMS 

.....=:::/::::=::=-:;;;=El--Eeffl1~L 

' (Professional's Seal and Signature) 

__ h_· _ K_·-=-·· -_ GEOTECHNICAL - temporary 

--~,__- .._· _-_~.._ GEOTECHNICAL - permanent 
······•·••· .. ·· ... -,.-.. ,, .. _ , ......... ,., .................. -... , .... _., ...................... , .......... : 

November 18, 2014 

Date 

components of the plans and supporting documents prepared by this registered professional in support of the 
application for the building permit as outlined on the attached Schedule B-2 substantially comply with the Vancouver 
Building By-law and other applicable enactments respecting safety except for construction safety aspects. 

The undersign~d hereby undertakes to be responsible for field reviews of the above referenced components during 
construction as indicated on the attaclJ,.e.d ''SWMMARY OF DESIGN AND FIELD REVIEW REQUIREMENTS" 
(SCHEDULE B-2). ... .. - · ., ' :-.• 

CRP's Initials 

' For Building Official's. use only ··1 .. 

.. ' · ..... 
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Schedule B-1 - Continued Jj, I 1.../65 /6 3, 
Build ing Permit No.' 

4083 Cambie, Vancouver, BC 

Project Address 

Geotechnical 

Discipline 

The undersigned also undertakes to notify the Chief Building Official in writing as soon as possible if the 
undersigned's contract for field review is terminated at any time during construction. 

I certify that I am a registered professional as defined in the Vancouver Building By-law. 

Kai-SingHui, P.Eog. 

Registered Professional's Name (Print) 

275 - 3001 Waybume Drive 

Address (Print) 
Burnaby, British Columbia V5G 4W3 

604-87 4- I 245 

Phone No. 

, ......................... .................................................................... · ............... ! 

(Professional's Seal and Signature) 
· .......... , ...... , ..... ,. ........................ , ..... _, __ ......................................... , ... _.,_ ......... ~ .. : 

November 18, 2014 

Date 

(If the Registered Professional is a member of a firm, complete the following.) 

I am a member of the firm _____________ e_xp_S_e_rv_i_ce_s_In_c_. --------------
and I sign this letter on behalf of the firm. (Print name of firm) 

Note: The above letter must be signed by a registered professional. The Vancouver Building By-law defines a 
registered professional to mean 

{a) a person who is registered or licensed to practise as an architect under the Architects Act. or 
(b) a person who 1s registered or licensed to practise as a professional engineer under the Engineers and 

Geoscientists ·Act. 

,. 

CRP's Initials 
' For Building Official's use only 

2 of 2 
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Our File: VAN-002178 15-A0 

SCHEDULE B-2 I!:, U, L/t-,,7:i I/:. 3 
Forming Part of Subsoctioo 2.2.7, Division C of the 

Vancouver Building By~aw 
Building Permit No.' 

SUMMARY OF DESIGN AND FIELD REVIEW REQUIREMENTS 

Notes: (i) This letter must be submitted along with Schedule 8-1 before issuance of a building permit. 
(ii) This letter is endorsed by; Architectural Institute of B.C .• Association of Professional Engineers and 

Geoscientists of 8 .C,, Building Officials' Association of B.C., and Union of 8.C. Municipalities. 
(iii) In, this letter the words in italics have the same meaning as in the Vancouver Building By-law. 

RFJgisteted Professional's Name (F>rint)_ K_a_i_-S_in_ g_H_u_i_, _P_.E_n_g_. _ _ _____________ _ 
Name of Project (Print) Commercial & Multi-Family Residential D evelopment 

Address of Project (Print) 4083 Cambie, Vancouver, BC 
~ ~- -· -~-:- ~-,.,,. ... ::t~ 

(Initial applicable discipline below and cross out and initial only those items not appli~ble to,the project.) " ·. .. . · _. 
- . :• ,-· .;_ i • . - ,': 

--ARCHITECTU_R_A_L _ __ -----1. 1 Fire resisting assemblies 
1.2 Fire separations and their continuity 
1.3 Closures, including tightness and operation 
1.4 Egress systems, including access to e,xitwithin suites and floor are.as,, - , : ' ~\ , •· 
1.5 Performance and physical safety featfaes (guardrails, handrails, e(c.) , , . · ···, ,r , '• ; ·' , 
1.6 Structural capacity of architectural q6mponents, including anchorage and'sefsmfc%straint 
1.7 Sound control ,' i 

1.8 Landscaping, screening and site grading · _,_ 
1.9 Provisions for fire fighting acces~' , · · ' 
1, 1 O Access requirements for person,s w;th disabilities l_:. J,, 

1.11 Elevating devices . 

1.12 :~~i:~nal testing of architecturally related fire emergency systems and l .,-~f.lf~~~.:-~,.,. j 
1.13 Development Permit and C(;lndrtions therein 1 . • , , 
1.14 Interior signage, including acceptable materials, dimensions and i 

locations , · I 
1.15 Review of all applicable ,shop drawings 
1.16 Interior and exterior finishes 
1.17 Dampproofing and/or waterproofing of walls and slabs below grade 
1.18 Roofing and flashing,s 
1, 19 Wall cladding systems 
1.20 Thermal insulatioQ· systems, including condensation control and 

I 
I 
! 

! 
cavity ventilation, 

1.21 Exterior glazing/ ! (Professional's Seal and Signature) 
l, ...................... ,1•• .. ···· ·····•'"'•--....................... ,.~··- ••A•~··,·,·••l : 1.22 Integration of b'uilding envelope components 

1.23 Environmental separation requirements (Part 5) November 18, 2014 

I . 
___ STRUOTURAL 
2.1 Structuralfbapacity of structural components of the building, including anchorage and seismic restraint 
2.2 Structur~ aspects of deep foundations 
2.3 Reviewl >f all applicable shop drawings 
2.4 Structyral aspects of unbonded post-tensioned concrete design and construction 
2.5 Verifi.¢ation of the satisfactory completion of an in-house check of the structural design 

Date 

2.6 Verification of the satisfactory completion of an independent Concept Review, including a general overview of 
lh7tlesign calculations 

___/MECHANICAL 
3.1 /iVAC systems and devices, including high building requ1rements where applicable 
3.2 , Fire dampers at required fire separations 
3.3/ Continuity of fire separations at HVAC penetrations 
3.4 Functional testing of mechanically related fire emergency systems and dev1ces 
3.5 Maintenance manuals for mechanfcal systems 
3.6 Structural capacity of mechanical components, including anchorage and seismic restraint 
~iew...oiall..applicable_s_h...,op=dr;.;;a;..;.w;.;,;in~g:.:s _ ___ _ 

1 For Building Official's use only 
1 of2 CRP's Initials 
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Schedule B-2 - Continued 

Address of Project (Print) 4083 Cambie, Vancouver, BC 

Registered Professiona/'s Name (Print)_K_a_i-_S_in_g_H_u_~_ P_.E_n....;g_. ________ _ 

___ Ptl,J.l\@ING 
4.1 Roof draina?fe-s¥§tems 
4.2 Site and foundationarainage systems 
4.3 Plumbing systems and devices . 
4.4 Continuity of fire separations at plumtiThg penetrations 
4 .5 Functional testing of plumbing related fire emergency systems-and devices 
4.6 Maintenance manuals for plumbing systems 
4.7 Structural capacity of plumbing components, including anchorage and seismic restraint 
4.8 Review of all applicable shop drawings ).·. 

___ FIRE SUPPRESSION SYSTEMS 
5.1 Suppression system classification for type of occ ancy 
5.2 Design coverage, including concealec;J or speciai areas 
5.3 Compatibility and location of electrical supe 'ision, ancillary alarm and control devices 
5.4 Evaluation of the capacity of city (munici I) water supply versus system demands and domestic demahd, 

including pumping devices where nee sary 
5.5 
5.6 
5.7 
5.8 
5.9 
5.10 
5.11 
5.12 
5.13 

Qualification of welder, quality of WE).I s and material 
Revfew of all applicable shop dra)Vings 
Acceptance testing for "Contra,e(or's Material and Test Certificate" as per NFPA Standards 
Maintenance program and manual for suppression systems . 
Structural capacity of sprinlcl er components, ihcluding anchorage and seismic restraint 
For partial systems - cefnfirm sprinklers are installed in all areas where required 
Fire Department connections and hydrant locations 
Fire hose standpipes' 
Functional testing'of fire suppression systems and devices 

f 

___ ELECTRICAL 
6.1 Electrical ~ystems and devices, including high building requirements where applicable 
6.2 Continuif.y of fire separations at electrical penetrations 
6.3 Functional testing of electrical related tire emergency systems and devices 
6.4 Electrical systems and devices maintenance manuals 
6.5 Structural capacity of electrical components, including anchorage and 

r · · ... · · · .... · ··· ........................................ i 
; l s~(smic restraint 

6.6 t iearances from buildkigs of all electrical utility equipment 
6. 7 ,, Fire protection of wiring for emergency systems 
&:a---R'ev1ew of all applicable shopcfrawings 

£~GEOTECHNICAL-Temporary 
~cavation 
7.2 Shoring 
7.3 Underpinning 
7.4 Temporary construction dewatering 

.d!§i;,) GEOTECHNICAL - Permanent 
~aring capacity of the soil 
8.2 Geotechnical aspects of deep foundations 
8.3 Compaction of engineere~ fill . 
8.4 St~uctural co.nsideratiori_s Of·soil: incluai~ slop~ st~~iFtxffeind 

se1sm1c loading · ~ . -,, _.. . . · : _ 
8.5 Backfill 
8.6 Permanent dewatering 
8.7 Permanent underpinning 

' For Building Official's use only 

! 

• November 18, 2014 

Date 

CRP's Initials 
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.FOR 
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CITY ENGINEER 
ENGINEERING OEPARTMENT 

CITY OF VANCOUVER 

PERMITS TO USE CITY PROPERTY 

_L.£GAI. OESCR!PTIO.N 
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JA 
6A 

DATE OF A,.1..ICATION 

1-\~ 3\ I z,a'\'5"° 

4o~~ ~&l~ ~ . p~ { ~ a::.P$12,+ ~ ti:O PL. Sib NWP 

NATURE Of DEVELOPMENT . OWNER lu~H~Gf ~ .qr~'"t(a---1 
De-Je\.Of'l-'\~-r, L..TP . 

C,.Ot·•\1·'1~.k\... + f.,lU1.:f1 -~\L...-( ~~"{"lk...-

2 Jr I 12¼ \f-l • 6'2°4>-£>r&k( 
ADDRESS , , ..... 1 ,..~ ~ ~ 12,:- , IL i 1 · PffONE l~'io:::t • 

GENERAI.. CONTRACTOR 
1-rc.. ~~M- (ba,4--)~•0\ll 
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~ 8:00 .. 5b+. 5EA"1f'1' ~ .• V ~CC\)~ • Gl.. vf"-N(...V~~, P'--- V-<;>f"I ,~ (§?;loo 

ARCHITECT W ;f. L~ ~'?, l t-J(' , 
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v'~U~, SL V':>2. I~~ "111 t 

PROFESSIONAL ENGl"!EER 

AOMESS 

I ✓ WMtllt APPUCAa\.C I 
PROPOSED USE OF' CITY PROPERT'I' 
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~ INSTALL SHORING 

!- iEMPORARY ACCESS 

p 8ACKFII..LING 

0 PAVEMENT RESTORATION 

. pl SIDEWALK RESTORATION 

PHONE 

~ FENCING JBI a , ;, ~A~Jc!~/i ,1t~.~f~,~H, ,E~! ;s . CANOPY• "!• ,x,, ... tJ AWN ING. 

D OTHER ___ _ 

-STR•Jt.' ''RES MUST 8[ FUL LY DEMOUNTABLE ANO COMPLY W,TH THE VANCOUVER CITY BUILDING BYLAW • 

. SKETCH OF CITY PROPERTY USE 
SECTION 

~ 10 A"\f~ ~e:z.t-\ 
~{? ~'f~ 'P~l~ ·. 
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•'-.. . . 1 HEREBY MAKE APPLICATION ~ff THE FOLLOWING PERMIT(S) : . 
............. , . . ,,;•"'" 

0 'Y"EMP.._9,RARY C. ROSSING PER~IT ~o cRoss THE CtTY eouLEVARO ON A TEMPORARY 
BASIS 10...,SER~~ THE ABOVE PROPERT_z ___ _ 

. B PERMIT TO ;ORK·,-ON __ CIT~ TRE~TS - TO WORK ON THE SURFACE OF . CITY PROPERTY 

~ AT THE ABO\'£ LOCATION. 2~·-, · 
. jlj-- STREET ENCROACHM£NT PEF:i'tfFf,:;::: TO CONSTRUCT A PERMANENT ENCROACHMENT 

ON· CITY PROPERTY ? RSUANT .TO THE ESCROACHil'tN<T-..B~ . 
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In consideration of che granting of Che Pet"lllit or Pennies 
applied for as indicated on the reverse side hereof, I hereby agree to 
indemnify and save harmless the City of Vancouver, its servants, agents 
and employees of and from a11 manner of actions, causes of action, suits, 
contra·cts, claims, demands, damages, liabil:lties, judgements, costs and 
expenses of whatsoever kind, Yhich may ~ - any manner accrue or arise 
against the said City, its servants, agents and employees in consequence 
of or incidental to the granting of the .permit or permits applied for or 
the carryi ng, out of the work authorized t .hereby irrespective of when or 
by whom such work is carried out. I further agree to pay the cost of 
repairi ng any damage . to City property (including but not limited co, 
sewers, watermains, streec surfaces and sub-surfaces, sidewalks 1 electrical 
installations, or traffic devices) or··t.,he property of any utility company. 
which damage is. in the opinion . of the City ·Engineer or his represent•acive. 
caused by the operations in respect of which the permit or pennies herein 
ate applied for. I further agree co confonp co all requirements of all 
!fanicipal, Provincial or Federal la""s in force within City of 'Vancouver 
f;o~ time to time including, but not limited to, all By-laws of the City 
c;if Vancouver. 

If the Pennie or Pet"ltlits applied for include a permit to 
excavate on or into Cit y property, I agree to locate and protect all 
utilities contained in the said property. 

I have be~n infotined that while . the Engineering Depan:ment of 
the City will on request pass on information it has concerning the 
location of utilities it does not in any manner guarantee the accuracy 
of such information and shall not be liable for any loss or damage 
resulting from the inaccuracy of such information whether such · 
results from negligence or otherwise howsoever. 

The Corporate Seal of 

was hereunto 
affi:xed in the presence oi: · 

The ab ove must be signed personally by the CMner and E.2.t by an agent or 
emplo~ee of the CMner. The Signature must be witnessed. If the CMner is 
a compan~' the corporate seal o f the company r.iust be affixed to the 
document. in the presence of its duly authorized officers. 1The officers 
must also sign, sett;l.ng forth their positions in the compatfy. ;·. , ,s•._:~::- .. ..;•Mi• 

·• , , 
,1 .. :f•' f '1' '• 

c;y of v~~:::. ,,,~; '. e,,; ,;; ~f ,~/ 1/ 
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THE CITY OF VANCOUVER ASSUMES NO 
RESPONSIBILITY FOR THE CORRECTNESS 0 
THE EXISTING UTILITY INFORMATION SHOWN 
ORTHOPHOTOS MAY NOT BE IN ALIGNMEN 

WITH PROPERTY LINES OR UTILITIES AND 
MAY DIFFER FROM FIELD. 
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DRAWING NAME: 
· , • 4083_ Combie.dwg 

· City of Van · uver - 2020-387 - Page 327 of 382 



• 
GeoPacific File# 12589 

=l•Jtl•ll¢[cj:Ji!tV?f4•1G■Hlfl•Jl94~@•114'4 = · 

SCHEDULE C-B 
Fom,119 Pan ofSUbsecijon 2.2.7. DtvtslonC of tt)e 

Building By~aw 

ASSURANCE OF PROFESSIONAL FIELD REVIEW 
AND COMPLIANCE 

Notes: (i) This letter must be submitted after completion of the project but prior to final inspection by the Chief Building 
Official. A separate letter must be submitted by each registered professional of rEicord. 
(ii) This fetter is endorsed by: Architectural Institute of B.C., Association of Profe,ssional Engineers and 

Geoscientists of B.C. 
(iii) In this letter the words in italics have the same meaning as in the Building By•-law. 

To, The Chief Building Official 

Re: Geotechnical 

Ol&Ctpl111e (e ,) \rct1,I..,r.t,11,1t 1:'(C (P1111 
Residential bevelopment 

Name or PrOJect ,r•nno 
523 West King Edward, Vancouver BC 

l\dcltE:l'tS ot Proa:cl (Prn1l1 
Lot 25, 26 & 27, All of Block 660, District Lot 586, NWO Plan 2976 

Leg,;il D€$Cnplion of Pr 'I"'"' I Prtn!\ 

(Each registered professional of record shall complete the following:) 
MattJ . Kokan, P. Eng. 

Name (Printj 
1779 West 75th Avenue 

Acl<lri>!;S /Prtn!) 
Vancouver, B.C. V6P 6P2 

604-439-0922 

I hereby give assurance that 

,~~ .. ....... 
t,_ ESS ·~-

•· . ~ 

~ -::- ----l.(''\ 

f l r 

.. ,.• 

October 24. 2018 

IJaitc 

(a) I have fulfi lled my obligations for field review as outlined in Subsection 2.2. 7, Division C of the Building By
law and in the previously submitted Schedule B, "ASSURANCE OF PROFESSIONAL DESIGN AND 
COMMITMENT FOR FIELD REVIEW, and 

(b) those components of the project opposite my initials in Schedule B substantially comply in all material 
respects with 

(i) the applicable requirements of the Building By-law and other applicable enactments respecting 
safety, not including construction safety aspects, and 

(ii) the plans and supporting documents submitted in support of the application for the building permit, 
(c) I am a registered professional of record as defined in the Building By-law. 

(I f the registered professional of record is a member of a firm. complete the following:) 

GeoPacific Consultants Ltd. 
I am a member of the firm _____________________________ _ 
and I sign this letter on behalf of the firm. 

Note: The above letter must be signed by a registered professional of record, who is a registered professional . The 
Building By-law defines a registered professional to mean 

(a) a person ~~ ~~~el$.,d or licensed to P,r~c!lse as ,an architect under the Architects Act, or 
(b) ~~~~:e ' . ~ct. ~~~ ractfj r~fessional engitneer under the Engineers and 

Certified Pro fessional ?rogr~ _,,u..-:..-- ~ 
MAR 1 8 2019 

1 of 1 

This slam shall oo ooe1.!1a to 5J nlfy !/tatu,e~edocum.,nts 
mrn, nn,, ot the CP Protect 1111d sna11 nc.t coosti1uie an 
approval of design SOl\llces rf!n!lered lly oilier. rf2 
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• 
GeoPacific File# 12589 

=l•Jtl•ll¢[cj:Ji!tV?f4•1G■Hlfl•Jl94~@•114'4 = · 

SCHEDULE C-B 
Fom,119 Pan ofSUbsecijon 2.2.7. DtvtslonC of tt)e 

Building By~aw 

ASSURANCE OF PROFESSIONAL FIELD REVIEW 
AND COMPLIANCE 

Notes: (i) This letter must be submitted after completion of the project but prior to final inspection by the Chief Building 
Official. A separate letter must be submitted by each registered professional of rEicord. 
(ii) This fetter is endorsed by: Architectural Institute of B.C., Association of Profe,ssional Engineers and 

Geoscientists of B.C. 
(iii) In this letter the words in italics have the same meaning as in the Building By•-law. 

To, The Chief Building Official 

Re: Geotechnical 

Ol&Ctpl111e (e ,) \rct1,I..,r.t,11,1t 1:'(C (P1111 
Residential bevelopment 

Name or PrOJect ,r•nno 
523 West King Edward, Vancouver BC 

l\dcltE:l'tS ot Proa:cl (Prn1l1 
Lot 25, 26 & 27, All of Block 660, District Lot 586, NWO Plan 2976 

Leg,;il D€$Cnplion of Pr 'I"'"' I Prtn!\ 

(Each registered professional of record shall complete the following:) 
MattJ . Kokan, P. Eng. 

Name (Printj 
1779 West 75th Avenue 

Acl<lri>!;S /Prtn!) 
Vancouver, B.C. V6P 6P2 

604-439-0922 

I hereby give assurance that 

,~~ .. ....... 
t,_ ESS ·~-

•· . ~ 

~ -::- ----l.(''\ 

f l r 

.. ,.• 

October 24. 2018 

IJaitc 

(a) I have fulfi lled my obligations for field review as outlined in Subsection 2.2. 7, Division C of the Building By
law and in the previously submitted Schedule B, "ASSURANCE OF PROFESSIONAL DESIGN AND 
COMMITMENT FOR FIELD REVIEW, and 

(b) those components of the project opposite my initials in Schedule B substantially comply in all material 
respects with 

(i) the applicable requirements of the Building By-law and other applicable enactments respecting 
safety, not including construction safety aspects, and 

(ii) the plans and supporting documents submitted in support of the application for the building permit, 
(c) I am a registered professional of record as defined in the Building By-law. 

(I f the registered professional of record is a member of a firm. complete the following:) 

GeoPacific Consultants Ltd. 
I am a member of the firm _____________________________ _ 
and I sign this letter on behalf of the firm. 

Note: The above letter must be signed by a registered professional of record, who is a registered professional . The 
Building By-law defines a registered professional to mean 

(a) a person ~~ ~~~el$.,d or licensed to P,r~c!lse as ,an architect under the Architects Act, or 
(b) ~~~~:e ' . ~ct. ~~~ ractfj r~fessional engitneer under the Engineers and 

Certified Pro fessional ?rogr~ _,,u..-:..-- ~ 
MAR 1 8 2019 

1 of 1 

This slam shall oo ooe1.!1a to 5J nlfy !/tatu,e~edocum.,nts 
mrn, nn,, ot the CP Protect 1111d sna11 nc.t coosti1uie an 
approval of design SOl\llces rf!n!lered lly oilier. rf2 
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• 
GeoPacific File# 12589 

=l•Jtl•ll¢[cj:Ji!tV?f4•1G■Hlfl•Jl94~@•114'4 = · 

SCHEDULE C-B 
Fom,119 Pan ofSUbsecijon 2.2.7. DtvtslonC of tt)e 

Building By~aw 

ASSURANCE OF PROFESSIONAL FIELD REVIEW 
AND COMPLIANCE 

Notes: (i) This letter must be submitted after completion of the project but prior to final inspection by the Chief Building 
Official. A separate letter must be submitted by each registered professional of rEicord. 
(ii) This fetter is endorsed by: Architectural Institute of B.C., Association of Profe,ssional Engineers and 

Geoscientists of B.C. 
(iii) In this letter the words in italics have the same meaning as in the Building By•-law. 

To, The Chief Building Official 

Re: Geotechnical 

Ol&Ctpl111e (e ,) \rct1,I..,r.t,11,1t 1:'(C (P1111 
Residential bevelopment 

Name or PrOJect ,r•nno 
523 West King Edward, Vancouver BC 

l\dcltE:l'tS ot Proa:cl (Prn1l1 
Lot 25, 26 & 27, All of Block 660, District Lot 586, NWO Plan 2976 

Leg,;il D€$Cnplion of Pr 'I"'"' I Prtn!\ 

(Each registered professional of record shall complete the following:) 
MattJ . Kokan, P. Eng. 

Name (Printj 
1779 West 75th Avenue 

Acl<lri>!;S /Prtn!) 
Vancouver, B.C. V6P 6P2 

604-439-0922 

I hereby give assurance that 

,~~ .. ....... 
t,_ ESS ·~-

•· . ~ 

~ -::- ----l.(''\ 

f l r 

.. ,.• 

October 24. 2018 

IJaitc 

(a) I have fulfi lled my obligations for field review as outlined in Subsection 2.2. 7, Division C of the Building By
law and in the previously submitted Schedule B, "ASSURANCE OF PROFESSIONAL DESIGN AND 
COMMITMENT FOR FIELD REVIEW, and 

(b) those components of the project opposite my initials in Schedule B substantially comply in all material 
respects with 

(i) the applicable requirements of the Building By-law and other applicable enactments respecting 
safety, not including construction safety aspects, and 

(ii) the plans and supporting documents submitted in support of the application for the building permit, 
(c) I am a registered professional of record as defined in the Building By-law. 

(I f the registered professional of record is a member of a firm. complete the following:) 

GeoPacific Consultants Ltd. 
I am a member of the firm _____________________________ _ 
and I sign this letter on behalf of the firm. 

Note: The above letter must be signed by a registered professional of record, who is a registered professional . The 
Building By-law defines a registered professional to mean 

(a) a person ~~ ~~~el$.,d or licensed to P,r~c!lse as ,an architect under the Architects Act, or 
(b) ~~~~:e ' . ~ct. ~~~ ractfj r~fessional engitneer under the Engineers and 

Certified Pro fessional ?rogr~ _,,u..-:..-- ~ 
MAR 1 8 2019 

1 of 1 

This slam shall oo ooe1.!1a to 5J nlfy !/tatu,e~edocum.,nts 
mrn, nn,, ot the CP Protect 1111d sna11 nc.t coosti1uie an 
approval of design SOl\llces rf!n!lered lly oilier. rf2 
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GeoPacific File# 12589 

=l•Jtl•ll¢[cj:Ji!tV?f4•1G■Hlfl•Jl94~@•114'4 = · 

SCHEDULE C-B 
Fom,119 Pan ofSUbsecijon 2.2.7. DtvtslonC of tt)e 

Building By~aw 

ASSURANCE OF PROFESSIONAL FIELD REVIEW 
AND COMPLIANCE 

Notes: (i) This letter must be submitted after completion of the project but prior to final inspection by the Chief Building 
Official. A separate letter must be submitted by each registered professional of rEicord. 
(ii) This fetter is endorsed by: Architectural Institute of B.C., Association of Profe,ssional Engineers and 

Geoscientists of B.C. 
(iii) In this letter the words in italics have the same meaning as in the Building By•-law. 

To, The Chief Building Official 

Re: Geotechnical 

Ol&Ctpl111e (e ,) \rct1,I..,r.t,11,1t 1:'(C (P1111 
Residential bevelopment 

Name or PrOJect ,r•nno 
523 West King Edward, Vancouver BC 

l\dcltE:l'tS ot Proa:cl (Prn1l1 
Lot 25, 26 & 27, All of Block 660, District Lot 586, NWO Plan 2976 

Leg,;il D€$Cnplion of Pr 'I"'"' I Prtn!\ 

(Each registered professional of record shall complete the following:) 
MattJ . Kokan, P. Eng. 

Name (Printj 
1779 West 75th Avenue 

Acl<lri>!;S /Prtn!) 
Vancouver, B.C. V6P 6P2 

604-439-0922 

I hereby give assurance that 

,~~ .. ....... 
t,_ ESS ·~-

•· . ~ 

~ -::- ----l.(''\ 

f l r 

.. ,.• 

October 24. 2018 

IJaitc 

(a) I have fulfi lled my obligations for field review as outlined in Subsection 2.2. 7, Division C of the Building By
law and in the previously submitted Schedule B, "ASSURANCE OF PROFESSIONAL DESIGN AND 
COMMITMENT FOR FIELD REVIEW, and 

(b) those components of the project opposite my initials in Schedule B substantially comply in all material 
respects with 

(i) the applicable requirements of the Building By-law and other applicable enactments respecting 
safety, not including construction safety aspects, and 

(ii) the plans and supporting documents submitted in support of the application for the building permit, 
(c) I am a registered professional of record as defined in the Building By-law. 

(I f the registered professional of record is a member of a firm. complete the following:) 

GeoPacific Consultants Ltd. 
I am a member of the firm _____________________________ _ 
and I sign this letter on behalf of the firm. 

Note: The above letter must be signed by a registered professional of record, who is a registered professional . The 
Building By-law defines a registered professional to mean 

(a) a person ~~ ~~~el$.,d or licensed to P,r~c!lse as ,an architect under the Architects Act, or 
(b) ~~~~:e ' . ~ct. ~~~ ractfj r~fessional engitneer under the Engineers and 

Certified Pro fessional ?rogr~ _,,u..-:..-- ~ 
MAR 1 8 2019 

1 of 1 

This slam shall oo ooe1.!1a to 5J nlfy !/tatu,e~edocum.,nts 
mrn, nn,, ot the CP Protect 1111d sna11 nc.t coosti1uie an 
approval of design SOl\llces rf!n!lered lly oilier. rf2 
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"' I ,, , - . L I I l 

Our File: VAfJ-0021781'5-AO 
\ ' i\NCUl f\' l ·R B l ILDIN( i B Y- l.,\\\' ~1107 

SCHEDULE 8-1 f':;u.. 4b3 !b3 
<'""'l\1f\~ 11-8!1 P' l'o~O!l ;2:v , ll\~ (, df i'1e 

V011coow,r Buiid1fl!! By-law 
Bvilding Permit N.o ' 

ASSURANCE OF PROFESSIONAL DESIGN ANO 
COMMlTMENT FOR FIELD REVIEW 

Notes: (i) This letter must be submitted along wlth ScheduJe B-2 before_ issuance of a bullaing permit. A separate letter 
must be submitted by each registered professional. 

00 This letter rs endorsed by: Arehiteotural Institute of B .C., Association oi Professional Engineers ancf 
Geosclentists of B.C., Building Officials' Assqcialion of S.C., and Union ofB.C. Municipalities. 

(Hi) tn this letter the words ill ltalics have the same meaning as in the Vancouver Building By-law 

To: The Chief Building Official 

Re: Comme-rcial & Multi-Family Resjdeotial Development 
Na'11e or Project (Prlnl) 

4083 Cambie, Vancouver, BC 
Address of Pro;ect (Print} 
Parcel L Plan BCP37294 Block 660 rnstrict Lot 526 NWD. 
Lagal Desc11pllon of ProJed (Prim) 

The undersigned hereb y gives assurance that the design of the 
(Initial those oflhe Items listed below that apPI~ lo lhfs registered prof-essional 
All the disciplines will not necessarily be employed on every project.) 

-----====--A:RC RTTECTOR'A't;, 
;;..------ STRUCTU , 

LUMBING 

---,."----- FIRE SUPPRESSION SYSTEMS 

ELECTR.IGM.. 

--~-=------GEOTECHNICAL - temporary 

--=~-..c;_-+-- GEOTECHNICAL - permanent (Prot'ess1onel's Seal and S1griature1 

November 18, 2014 

Date 

components of the p lans and supporting documents prepared by this registered professional In suppor1 o f the 
application for the building permit as outl ined on the attached Schedule B-2 substantially comply with the Vancouver 
Building By-law and other applicable enactments respecting ~fety except for construction safety aspects. 

The unders~ned hereby undertakes to be responsible for field reviews of the above referenced components during 
construction as 1ndicated on the atta(jhed "SUMMARY OF DESIGN AND FIELD REVIEW REQUIREMENTS" 
(SCHEDULE 13-2). - -

Ce ~ 

NOV 7. 7 2014 CRP·s lnlbals 

' For Bundlng Officiars use orily 

MICH· El lh1 - ' 1 
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Schedule 8-1 - Continued 

Builtl.og Penn1t No 

4083 Cambie. Vancouver, BC 

Pro1ect Address 

Gl'Otechnical 

The undersigned also undertakes to nolify the Chjef Building Official in writing as soon as possible if the 
undersigned's contract for field review is terminated at any time during construct,on. 

I certify that I am a registered professional as defined in the Vancouver Bui/ding By-Jaw. 

Kai-Sing Hui. P.Eng. 

Reg,s1ered Pi-ofe.ss,one/'s Name (Pnnt) 

275 - 300 I Waybume Drive 

Address (Prinl) 
Burnaby. British Columbia V5G 4W3 

604-874-1245 

Phone No l 

I 
1 
I 
I 
I 

l IP-ofe,,.,,.i, Seat,,., •••~"~_> _ _.; 
November 18, 2014 

Date 

(l fthe Registered Professfonal ls a member of a firm, complete the following.) 

I am a member ofthe firm -,-:--,-,-----,,----------ex_·p_S_en_,_ice_s_l_nc_. _____________ _ 
and I sign this letter on behalf of the firm 1Pr1nt 1af'le 0t l11rrt1 

Note: The abo\/e letter must be signed by a registered professional. The Vancouver Building By-law defines a 
registered professional to mean 

(a) a person who is registered or licensed to practise as an architect under the Architects Act, or 
(b) a person who is registered or licens-ed to practise as a professional engineer under the Engjneers and 

Geoscientisls Act. 

V 2 7 2014 

CRP's lnrt,als 
• For Building Official's use only 

2 of 2 
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SCHEDULE B-2 
Fo111, .. ,o P~orSdbsecliYt 2.2 .7 Oiv1S10n C or cne 

Vancoowr B.a1al!IQ By-law 

Our File: VAN-002t78t5-A0 

SUMMARY OF DESIGN AND FIELD REV1EW REQUIREMENTS 

Notes: (J) T!,is letter must be submitted along with Schedule B- 1 before issuance ofa building permit 
(ill This letter is endorsed by: Architectural lnstih.Jte of B,C .. Association of Professional Engineers and 

Geo·scientlsts ofB,C~ Building Officials' Association of 8.C., arid Union of B.C. Municipartties. 
(IJi) In this letter tne woms in italics have the same rnean\n~ as in tne 'Jar.couver Bullolng By-law 

Registe:red Profess1011els Name (Print) Kai,Siug Hui.P.Eug. -------- ---------------Na rn e ot ProJect (PW'll) Commercial & Multi-Family Residential Development 

Address of Pro1ect (P·1rit} 408} Cambie, Vancouver, BC 

(lattlal appll~bla dlsdpl"• bo•w •"' =~ o,I ~d '"·•I °"'Y .--••= M< •~:b, ~-~~ 
C::..... ARCHITECTU~ r '"' -~. ., 

U ~,e , esistlng assemblies CtNl~t'rl 0 111f~ :,r,a1 
12 Fire separa.iions and their continuity 
1.3 CJosvres, including tightness and opereition f NOV 7 ?011 1 I 
1 .4 Egress systems, including access to exit within suites and floor areas Z Ii 
t .5 Performance and physical safety ·fea1ures (gufdrai\s, handrails, etc.) i . d 
1.6 StnJctural capacity o. f architectural componen , including anchoraoe an'=! se~1\-,ib-J'_e'3~Jlt • "to ~ fl 'lo • 
" 7 So· •nd control ~ ns, •· • "" - l · I r."o e,tl:lll1'1 mi,.., ~;i ~-, 
f' V " j r 'II ,,,,1~1ly('lt 
1.8 landscaping, screenfng and site grading ' • 
1,9 Provisions for fire fighting access -l ~t t Lt 1 

1 10 Access requirements for persons w;th d' ; 
1.11 Elevating devices I I 
1.12. functional testing of arcni1ectura1ly rela d fire emergency systems and 1 ! 

devices 1 I 
1.13 Development Permit and conditions tJ,ierein i ! 
1.14 Interior signage, including accept;zb 

I 
materials. dimensions and j .t ft j 

locations j / -. 1.< 1 

1.15 Review of all applicable shop dra ings 1 _,. ~&._ l • 
1:16 Interior and exterior finishes ! ~ ~ 1 
1.17 Dampproofing an~/or waterpri mg of walls and slabs below grade ~ f ' 
1.18 Roofing a nd flashings i ·~~'Sf} 
1.19 Wall cladding syst~ms i • 
1.20 Thermal lnsulation systemzfnduding condensation oontrol and jl' 

cavity ventilation 
1.21 Exterior glazing ! \Professional s Seal and S19na:1~! ... __ I 
1.22 Integration of building7 elope components ,___ ·• ---·· - · 

November 18, 2014 
1.23 Environmen. tal separati • n requirements (Part 5) ----------=--

Date 
___ STRUCTURAL 
2.1 Structural capacity~ structural. components of the building, Including anchorage and seismic restratnt 
2.2 Structural aspects f deep foundations 
2.3 Rev1ew of all app cable shop drawfngs 
2.4 StruGlural aspe<fs of unbonded post-tensioned concrete design and construction 
2.5 Verrfieqtion ofY,e ~atisfactory completion of an in-house check of1he structural design 
2.6 Verificatron o e satisfactory completion of an independent Concept Review, including a general overview of 

the design lc~lations 

MEC NICAL 
i1H"VAC s stems and devices, including high building requirements where applicable 
3.2 Fire da pers at feGuired fire.separations 
3.3 Conti ity of fire separations at HVAC penetrations 
3.4 fun ·onal testing of mechanically related fire emergency systems and devices 
3.5 Mai tenance manuals for mechanical systems 
3.6 Str ctural capacHy ofrnechanical components, including anchorage and seismic restramt 
3. 7 '-Reoiew of ali applicable shop drawings 
• For Building Official's use onfY 

1 of2 CRP·s Initials 
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\ .\'\('Ol ,\'1-R Bl ·11 ()I:'-.( I B\ -I.\\\ 20117 

Schedule B-2 - Continued 
Bulkf,n9 Perm;i No ' 

Address of Project (Prmt} 4083 Cambie, Vancouver, BC 

Registered Professionars Name <Print) Kai-Sing Hui, P.Eng. ----------------
PLUMBING 

~;~~~-systems 
-1:2 Sil~ a~~ation-dm.i/)_§'e systems 
4.3 Plumbing systems and device's---_ 
4 4 Continuity of fire separations at plumbing ne.trations 
4.5 Functional testins of plumbing related fire emergenc)'-ii.istems-and devices 
4.6 Maintenance manuals for plumbing systems ' 
4.7 Structural capacity of plumbing components, including anchora and seismic restraint 
4.8 ReV:iew of all applicable shop drawTngs 

___ FlRE SUPPRESSION SYSTEMS 
5. 1 Suppression system dassificalion for type of occupancy 
5.2 Design coverage, including concealed or special areas 
5.3 Compatibility and location of electrical supervision, an~!~~larm and control devices 
5.4 Evaluation of the capacity of city (municipal) water supfr"'ersus system demands and domestic demand, 

including pumping devices Where necessary 
5.5 Qualification of welder, quality of welds and rnate · 
5.6 Review of all applicable shop drawings 
5.7 Acceptance'lesling for ' 'Contractor's Mate and TestCertifical:e" as per NFPA Standards 
5.8 Maintenance program and manual for ppression systems 
5.9 Structural capacity of sprlnl<ler com nents, including anchorage and seismic restraint 
5 10 For partial systems - confirms nklers are installed in aa areas where required 
5.11 Fire_Department connecfio nd hydrant locations 
5.12 Fire hose standpipes 
5, 13 Functional testin97fflr suppression systems and devices 

___ ELECTRIC~ 
6.1 ElectricaJ sys tns and devices. fncluding high building requirements where appllcable 
6.2 Continuity fire separatio,:,s at electrical penetrations 
6.3 Funciio testing of electrical related fire emergency systems and devices 
6.4 Ele - I systems and devices maintenance manuals 
6.5 S ura1 capacity of electrical components, including anchorage and 

eism,c restraint 
Clearances from buildings of all electrical ufility equipment 
Flre.prolectlon ,ofwfring for emergency syslems 
Rev,ew o! ail app\icabte--sheJHwawings 

~ GEOTECHNICAL - Temporary 
~ca vat/on 
7.2 Shoring 
7.3 Undlerpinnfng 
7.4 Temporary construction dewatering 

~ GEOTECHNICAL - Permanen1 
~ring ~pacity of the 13011 

8.3 Compaction of engin d ftll 1 7. 
8.2 Geotectmica1 aspects oJ '1~JILfIWrfiJ,l!tJOns W1 (Profess10nat s Seat and Signature) 

8.4 Structural consideratio qson, inelt.r~ ~ ao 
seismic loading I 

8.5 Backfill 
8.6 Permanent dewaterin 
8.7 Penrnane11t underpinni 

• For BUIiding Offldars use-onl)! 

NOV 12ou 

November I&_ 2014 
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CFT Engineering Inc. 

Apri l 27, 2015 

Mr. Kevin Lau 
Building Code Engineer 
City of Vancouver 
515 West 10th Avenue 
Vancouver, BC V5Z 4A8 

Dear Mr. Lau: 

~ ~TY~F~M~cJv~ ill) 
6 .. ~ 2015 

COMMUNITY SERVICES 
PLANNING & OEVELOl'ME«T SERVICES 

ru 1 ,-,1 l7. 
I U.; 

#800-1901 Rosser Avenue 
Burnaby, B.C. V5C 6R6 
Office: (604) 684-2384 (CFTI) 
Fax: (604) 684-2402 
cft@cftengineering.com 

APR 2 8 2015 

Re: Additional Submission Documents for Excavation/Shoring Permit 
4083 Cam bie Street 
Vancouver, BC 
BU 463163 

Kevin, 

ln correspondence further to our permit intake meeting and your email of March 3, 2015, which 
is attached for reference. At this time the development permit for this project has been issued 
and clearance from Trans]ink is imminent. Therefore, the remainder of the outstanding fees and 
deposits will be paid today and it is requested that the excavation and shoring permit be issued as 
soon as possible. 

This correspondence addresses each of the items in order of your email and includes additional 
our revised documentation as discussed. 

l . Mezzanine Configuration - It is understood that the proposed mezzanine configuration is 
considered to meet the requirements of the Vancouver Building By-Law. 

2. Green Roof - A generic alternative solution will be proposed for the green roof. This will 
be deferred unti l the full buHding permit phase. 

3. Roof Hatch Details - Please find attached details for the proposed roof hatches including 
a plan and section. These will be further detailed as the project progresses and fuU 
building permit application is submitted. 

4. Exhaust Duct for Commercial Cooking - Attached is sketch M-05 from the mecbanfoal 
consultant showing the proposed routing for a future commercial cooking exhaust duct. 
The duct work is located between GL8 and 9 between A and E. The louvre ,1/ill be 
installed now and the duct work wiJI be installed if there is a restaurant T.I. This routing 
will be illustrated on the mechanical drawings submitted for building permit application. 

5. DP Confirmation Letter - Please find attached a new DP confirmation letter from the 
architect. A copy has been sent directly to Mr. John Greer by emai l. 

Building Code Consultants • Certified Professiona/sC'flY Fi'lerlf'1ef Pedlefh3P!rr~~ of 382 
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CFT Engineering Inc. 
4083 Cambie Sti-eet, Vancouver) BC 

C7002.01 Page 2 
A pril 27, 2015 

6. 7. Building Code Data Sheet - Please find attached an updated bui lding code data sheet with 
the geotechnica! fields completed and FJ occupancy clasi,ificntion indicated. An 
electronic copy will be forwarded by email. 

8. Excavation and Shoring Drawings - Please find attached two new copies of the 
ex.cavation and shoring drawings. There have been changed as requested by the 
engineering department and therefore these drawings are intended to replace those 
originally submitted. Included wiLh the drawings is the drawing list forms for phased 
construction, updated for the new drawings. 

9. Erosion and Sediment Control Drawings - The erosion and sedjment control drawings 
stamped by the environmental branch were included with. the submission package. Please 
advise j f they cannot be localed. 

10. ASHRAE 90.1 Submission- The complete ASHRAE pac:kage will be submitted with or 
prior to the full building permit application. 

11 a. Alterations to Translink Station - It has been confirmed that a separate building permit 
application will be made for the proposed modificati_ons to the u·ansit station which will 
consist primarily of the exterior facade next to the new bike room. 

11 b. Firefighters Elevator - A firefighters elevator is requfred and will be provided. The 
firefighters elevator will be E2 (on the east) and will be clear on the drawings submitted 
for full building permit application. 

1 I c. Vista Switchgear and Cable Pit- P lease find attached conespondence from the electrical 
consultant discussing the vista switch and it's intended service. 

l ld. Fire Separation of Commercial Lobby - The commercial lobby will be separated from the 
adjacent suite by a two hour £ire separation. Thjg will be updated on the code compl iance 
drawi ngs to be submitted with the fuJI permit application:s as confirmed by the Architect. 

At this stage we have received a number of departmental c learances. If you would please give us 
an update on those which remain outstanding we will continue to follow up. 

Thank you for your assistance and please do not hesitate to conta,cl me if you have any que~tions 
or comments. 

Regards, 

in on, P.Eng., CP/ APR 2 8 2015 

C7002.0 I_L02 
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November 18, 2014 

Yuanheng CKE Developments Ltd. 
2nd Floor - 1236 West Broadway 
Vancouver, BC V6H 1 G6 

Attention: Grant Lin 

Re: Geotechnical Assessment Report 

Reference No. VAN-00217815-A0 

Proposed Commercial and Residential Oevelo ment NOV 2 7 201l 
4083 Cambie Street, Vancouver, BC ,,, 

Dear Sir: 

1.0 INTRODUCTION 

As requested, exp Services Inc. {exp) has completed a geotechnical assessment for the above
referenced project. The objective of the assessment was to characterize the subsurface conditions at the 
site and provide general geotechnical engineering design recommendations for the proposed commercial 
and residential development. 

The scope of service followed in this report generally conforms to exp's proposal dated January 15, 2014. 
fl should be noted that the assessment of environmental aspects of the site is beyond the scope of this 
report. 

This report supersedes our previous geotechnical assessment report issued for this project dated April 
i 1, 2014. 

2.0 SITE DESCRIPTION AND PROPOSED DEVELOPMENT 

The project site is located at the northwest corner of the intersection between West King Edward Avenue 
and Cambie Street. It is approximately rectangular in shape, bound by Cambie Street to the east, a 
Translink Station (King Edward Station) to the south, a lane to the west, and small commercial buildings 
to the north. The site generally slopes downward towards north. The site is currently vacant and 
generally covered with gravel fill. 

The King Edward Station is a one-storey structure with two levels below ground. Adjacent to the east 
side of the site, the Canada Line travels below Cambie Street in the north-south direction. 

The proposed development is anticipated to consist of an a-storey commercial/residential mid-rise 
building with commercial space on the main and mezzanine floors and seven floors of residential units. 
Previous development plans included 4 levels of underground parking, but have been revised to 3 levels. 
The architectural design of the proposed structure is to mass with the Station building, but will be 
structurally independent. 

Based on available architectural drawings provided to us, the slab elevation of the lowest parkade level 
P3 is established at about El. 56m. The underground parking structure is expected to require an 
excavation of approximately 13 to 15m below existing ground surface elevations. 

- 1 -
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3.0 SITE EXPLORATION 

exp Services Inc. 

GeotechnicaJ Assessment R.eport - Proposed Commercial and Residential Development 
4083 Camble Street, Vancower, BC 

Reference No.: VAN·00217815•A0 
November 18, 2014 

The site exploration conducted by exp on March 25, 2014 consisted of five (5) test holes. Test hole 
BH14-01 was advanced using sonic drilling to a depth of approximately 19.Bm. Test holes AH14-02 to 
AH14-05 were advanced using solid stem augers to depths of approximately 3m to 6m below existing site 
grades. Dynamic Cone Penetration Tests (DCPT) conducted at test hole AH14-02 recorded greater than 
50 blows/0.3m where the test was terminated at depth of approximately 1.Bm. A standpipe piezometer 
was installed in BH14-01, which was screened from depths of about 162m to 19.2m. Subsequently on 
June 12, 2014, test hole BH14-02 was advanced using sonic drilling to a depth of approximately 21.3m. 
A standpipe piezometer was installed in BH14-02, which was screened from depths of about 12.2m to 
21.3m. 

The subsurface conditions encountered during the field exploration were logged by field staffs from exp. 
Representative samples of the encountered soils were collected and returned to the laboratory for further 
visual classification, grain size analyses and moisture content determination. The approximate locations 
of the test holes are shown on the attached Flgure 1, Testhole Location Plan. The soil descriptions, 
including results from the moisture content determination, are shown on the attached test hole logs. 

It should be noted that the test holes indicated subsurface conditions at discrete test hole locations. The 
precision of the subsurface conditions indicated depends on the methods used, frequency of sampling 
and the uniformity of the subsurface conditions. The spacing of the test holes, frequency of sampling and 
the method of exploration have been selected to meet the needs of the project within constraints of the 
budget and schedule. The subsurface conditions may vary between the test hole locations and below the 
depths explored. 

4.0 SUBSURFACE CONDITIONS 

Based on our review of the available subsurface information, we expect that a generalized stratigraphy 
can be assumed as follows: 

FILL 

Sandy gravel fill was encountered at ground surface, generally about 0.3m thick. Fill was 
approximately O.Bm thick at BH14-02. 

SILTY SAND TO SANDY SILT 

Below the sandy gravel fill, dense to very dense silty sand to sandy silt materials were encountered, 
which generally extended to depths of approximately 3m to 5.2m. 

GRAVELLY SAND TO SAND (grey) 

Test holes AH14-03 and AH14-04 encountered dense to very dense gravelly sand to sand at about 
3m below grade, which extended to depths of about 5.2m to 6.1 m where the test holes were 
terminated. Test hole BH14-02 encountered sand and gravel to sand at depths of 3.7m to 4.6m 
below grade. 

SILT TO SANDY SILT (grey) 

Test hole BH14-01 encountered grey, hard silt at about 4.6m below grade, which extended to a depth 
of about 7m. lnterlayered grey, dense to very dense sand to sandy silt materials were encountered at 

. 2. 
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exp Services Inc. 

Geotechnical Assessment Report - Proposed Commerc:lal and Residential Development 
4083 Cemble Street, Vancouver. BC 

Reference No.: VAN-00217815-A0 
November 18, 2014 

depths of about 7m to 9.1m. Test hole BH14-02 encountered grey, hard silt at about 4.6m below 
grade, which extended to a depth of about em. 

AH14-05 encountered very stiff to hard silt at about 1.Sm below grade, which extended to 3m depth 
where the test hole was terminated. 

SAND TO SILTY SAND (light brown) 

Light brown, dense to very dense sand lo silty sand was encountered in BH14-01 at about 9.1 m below 
grade, extending to about 14m depth. A layer of light brown, dense to very dense sand and gravel, 
some silt deposit was encountered between depths of 13m and 14m. At BH14-02, a layer of brown 
very dense sand and gravel to sand was encountered between depths of 16.Sm to 18.1 m. 

SANDY SILT TO SILTY SAND (grey) 

Generally grey, very dense to hard sandy silt to silty sand was encountered at about 14m below 
grade, extending to depth of approximately 19.Bm to 21.3m where the test holes BH14-01 and BH14-
02 were terminated. Grey, dense to very dense sand to gravelly sand was encountered between 
depths of 14.3m to 16.Sm. Note that the records provided indicated that the original groundwater was 
at about 3m depth before the construction of the transit tunnel to the east of the site. 

No groundwater was encountered in AH 14-02 to AH1 4-05 at the time of drilling. Standpipe installed in 
test hole BH14-01 measured groundwater level at 11 .5m depth about one (1) hour after drilling, at 11 .5m 
depth on April 1, 2014 and at about 11 .4m depth on June 27, 201 4. At test hole BH14-02, groundwater in 
the standpipe was measured at about Bm depth after drilling and at about 1 Om depth on June 27, 2014. 

5.0 DISCUSSION AND RECOMMENDATIONS 

5.1 General 

Based on the available subsurface information, the subject site is generally suitable for the proposed 
development from a geotechnical englneering perspective. Specific recommendations for foundation 
design are presented in the following subsections. 

The main issue for the design of the underground parkade, building foundations and underpinning of 
adjacent structures for this project is groundwater. It is understood that during construction of the 
adjacent King Edward Station, groundwater seepage caused difficulty in shoring construction in the 
underlying granular soils. Dewatering will be required to lower the groundwater to below the proposed 
foundation elevation, in which case the temporary excavation can consist of conventional shotcrete and 
anchor shoring. However, if groundwater cannot be efficiently lowered to the required elevation, then 
alternative solutions will need to be assessed. 

Temporary excavation support will be required for the King Edward Station, adjacent lane to the west, 
and existing development to the north. Encroachment agreements from Translink, City of Vancouver 
and the north neighbour will be required. 

5.2 Building Foundations 

At the proposed foundation depth of about El. 54m ( 13.5m depth), the foundations will be below the 
groundwater levels encountered at about El. 56m (1 1.5m depth) and El. 57m (10m depth) in BH14·01 
and BH14·02, respectively. Using conventional spread and strip footings, the permanent foundation 

~=·~~vn 
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exp Services Inc. 

Geotechnical Assessment Report - Proposed Commercial and Residential Development 
4083 Cambie Street, Vancouver; BC 

Reference No.: VAN-00217815-A0 
November 18, 2014 

drainage system will likely require steady draining of groundwater. Alternatively, a raft slab with utanked" 
(sealed against water seepage) foundation walls to above the groundwater level can be considered to 
reduced groundwater drainage. The following foundation options can be considered for the proposed 
development: 

1 . Spread and strip footings with foundation subdrainage 

2. Raft slab with "tanked" foundation walls 

The native very dense sand is expected at the proposed footings to be located at about El. 54m (13.5m 
depth), which is considered a suitable subgrade tor both foundation options. The foundation subgrade is 
assumed to be below permanent groundwater level. 

The exposed subgrade should be reviewed as soon as practical after excavation to confirm the 
recommended bearing resistance. No loose, disturbed or sloughed materials should be allowed on the 
footing subgrade. Over-excavation of disturbed or loosened materials within the bearing surface may be 
required as directed by the Geotechnical Engineer. 

A layer of blinding concrete of typically 50 mm thick should be placed on the exposed subgrade promptly 
following excavation (i.e., within the same working day). 

5.2. 1 Spread and Strip Footings 

Spread and strip footings placed on the native very dense sand soil may be designed using the following: 

• Spread footings with width of 1 m or more may be designed using Serviceability Limit State (SLS) 
bearing resistance of 240 kPa. Factored ultimate bearing resistance (ULS) may be taken as 480 
kPa. Minimum spread tooting width should be 1 m. 

• Strip footings with width of more than 0.6m may be designed using SLS bearing resistance of 240 
kPa. Factored ULS may be taken as 480 kPa. Minimum strip footing width should be 0.6m. 

For confinement purposes, the underside of footings should be placed at least 0.45m below finished 
grades or top of slab elevations, whichever is deeper. 

Using the recommended SLS bearing resistance, it is estimated that the long-term total settlement would 
be less than approximately 25mm for footings designed and built as described above. Anticipated 
differential settlement would be less than approximately 20mm over a horizontal distance of 1 Om. 

Footings founded at different elevations should be positioned such that the lower footing should be 
located beyond/below a 2H:1 V (Horizontal:Vertical) projection from the bottom of the upper footing. 

Footings should be positioned below a line that is projected up at a 2H:1V slope from the toe of an 
adjacent excavation. Sumps and other below ground installations should likewise be setback from the 
footings for stability purposes. The underside elevation of a footing can be placed at the same elevation 
as the top of an adjacent footing if the tower footing is poured neat against near vertical undisturbed 
competent soils on all sides. 

- 4 -
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5.2.2 Raft Slab 

exp Services Inc. 

Geotechnical Assessment Report - Proposed Commercisl and Residential Development 
4083 Cambia Street, Vancouver, BC 

Refsrence No.: VAN-00217815-A0 
November 18, 2014 

The proposed buildings can be constructed on raft type foundation on the very dense sand subgrade. For 
preliminary raft design, a subgrade modulus k = 25,000 kN/m3 can be used. The raft foundation may be 
designed using an average allowable contact pressure of 380 kPa, and maximum allowable contact 
pressure of 480 kPa. Under ultimate limit state (ULS), the design pressures may be increased by 50%. 

Based on preliminary loads provided, the estimated maximum settlement of up to 25mm would occur at 
the building core (central north portion of the building), with the remaining foundation settlement of less 
than 25mm. It is estimated that settlement pattern resembling a "dish" shape may occur at the building 
core, causing differential settlements of up to 1 :460 at the transition areas. 

The raft slab will be located below the groundwater level. As such, tanking of the raft slab and foundation 
walls is recommended. Tanking details including waterproofing would be provided by others. 

5.3 Slab-on-Grade 

If a pumping system is to be installed, (i.e., no tanking) a drainage layer consisting of a minimum 150mm 
thick of well-compacted 19mm clear crushed gravel should be placed below the slab-on-grade. The 
drainage layer should be hydraulically connected to the perimeter drains as required. The anticipated 
volume of water to be disposed by the perimeter drains should be evaluated by a hydrogeologist, which 
may impact the drainage design. 

In-place density testing should be completed on all underslab fills to confirm that all fill placed below the 
building has been compacted to a minimum of 95 % of the material's Modified Proctor Maximum Dry 
Density (MPMDD) per ASTM D 1557. The Geotechnical Engineer should review the subgrade prior to fill 
placement. 

5.4 Structural Fill 

Structural fill required tor grade reinstatement below slabs and exterior grades should consist of free
draining structural granular backfill , such as, 75mm minus pit-run sand and gravel or clean sand with less 
than 5 % fines content (particles passing the 0.075mm sieve size). The final selection of structural fill 
type by the contractor should be based on weather conditions and the ability for the material to meet 
compaction requirements at the time of placement. 

The structural fill should be placed in maximum 300mm thick lifts with each lift compacted to at least 95 % 
of the material's MPMDD. A representative from exp should observe the stripped subgrade prior to 
structural fill placement and perform a representative number of in-place density tests. 

The native silty sand to sandy silt soils are not expected to be suitable for re-use as structural fill as the 
soil contains significant fines content. The re-use of on-site granular materials as structural fill can be 
reviewed during construction. 

5.5 Building Foundation Drainage 

A drainage system is recommended under the parkade/raft and around the perimeter basement walls 
leading to a suitable discharge location. Where the perimeter drains are located on the exterior of the 
building, the drains should be surrounded with minimum 150mm of 19mm clear crushed gravel, which in 
turn should be surrounded with minimum 150mm of birdseye gravel as filter. The remaining backfill 
should consist of free draining structural fill. 

- 5 -
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exp Services Inc. 

Geotechnical Assessment Report - Proposed Commercial and Residential Development 
4083 Cambia Street, Vancouver, BC 

Reference No.: VAN-00217815-A0 
November 18, 2014 

Where one-sided forms are used, the perimeter drain may be placed on the interior of the building and 
surrounded with a minimum 150mm of 19mm clear crushed gravel. In this case, in the absence of 
direction by the building envelope consultant, a synthetic flat drainage mat should be placed directly 
against the anchored shotcrete temporary excavation to collect groundwater and direct the water to the 
perimeter drainage system via the through-wall weep holes. The through-wall weep holes should be 
75mm diameter, spaced at maximum 2.Sm on-centre. Waterproofing and damp-proofing details should 
be provided by others. 

The invert level of the foundation drainage pipe should be located at least 200mm below the underside of 
the slab-on-grade elevation but not below adjacent footings or 300mm below the top of the upper extent 
of the tanked foundation level. Footing drains should also be placed at the high side of the foundation 
wall when the slabs are stepped. 

The roof drainage system should be separate from the perimeter footing drains. Finished surface grades 
adjacent to the proposed buildings should be sloped away from the buildings to direct surface water flow 
to suitable catch basins for storm water disposal. 

5.6 Temporary Excavation, Shoring and Underpinning 

The proposed 3-level of underground parkade is anticipated to require an excavation depth to about El. 
54m (13.Sm depth}. As the outline of the proposed underground structure is generally adjacent to the 
property lines, it is expected that excavation shoring supports will be required. Based on the current test 
hole information, conventional shotcrete and anchor shoring is considered feasible. Depending upon the 
actual location of the utilities and quality of backfill materials as well as groundwater seepage conditions, 
longer/closer-spaced anchors may be needed for conventional shotcrete and anchor system. The 
shoring requirement would be assessed in greater detail as part of a formal excavation and shoring 
design with potential modifications during construction. 

It is anticipated that conventional excavation equipment can be used to excavate soils as encountered in 
the test hole at the site. Experience has shown that some ripping of hard zones may be required . In 
addition, large boulders may be encountered which may require splitting and/or blasting for removal. 

It is likely that removal of soil anchors that were installed during the construction of the King Edward 
Station will be required. 

Detailed temporary excavation shoring design recommendations using shotcrete and soil anchors will be 
provided separately. 

5.6.1 Encroachment due to Shoring 

Conventional shotcrete and anchor shoring along the adjacent City of Vancouver lane, Translink property 
and private property will require encroachment authorization from the relevant parties prior to the 
commencement of the work. 

Design drawings for all adjacent neighbouring developments should be provided to us in order to evaluate 
the appropriate shoring design recommendations. 

-6-
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5.6.2 King Edward Station 

exp Services Inc. 

Geotechnical Assessment Report - Proposed Commercial and Residential Development 
4083 Cambie Street, Vancower, BC 

Reference No.: VAN-00217815-A0 
November 18, 2014 

The King Edward Station varies from at-grade? construction to one level below ground to the south of the 
subject site. To the east of the subject site, the King Edward Station/Canada Line generally extends two 
levels below ground. 

The proposed 3-level underground parkade is anticipated to require foundations up to 14m below King 
Edward Station's upper level footings (south side of property). Surcharge loads on the proposed 
foundation walls will need to be considered! if the walls are within a 1 H:1 V influence line projected 
downward from the underside of the Station's footings. 

5.6.3 Neighbouring Property to the North {4033 Cambie Street) 

The neighbouring property to the North is currently developed with 1-storey low-rise commercial building 
with at grade parking area. It is anticipated tlhat the existing building does not have underground levels. 
Temporary underpinning of the existing building and parking area will be required to construct the 3-level 
underground structure on the subject site. The surcharge load of the neighbouring building should be 
incorporated into the foundation wall design. 

5.6.4 Dewatering During Construction 

Based on available information from BH14-01 and BH14-02, groundwater level at the site is at abou1 El. 
56m (11.Sm depth) to El. 57m (1 Om depth) below current site grades. The foundation of the proposed 
development is anticipated to be at approximately El. 54m {13.5m depth). As such, dewatering will be 
required to lower the groundwater to below tlrie proposed foundation elevation. Sutticient dewatering of 
the site should be conducted, since it is understood that during construction of the adjacent King Edward 
Station, groundwater seepage caused ditticulty in shoring construction in the underlying granular soils. 
Prior to excavation, a dewatering system desi,gn should be prepared by a hydrogeologist and/or specialist 
dewatering contractor. Well pumping tests may be considered to optimize the dewatering system design. 

5.7 Lateral Earth Pressures 

Lateral earth pressure diagrams for the foundation wall design are provided in the attached Figure 2. The 
lateral earth pressure diagrams assumed the following: 

• Full permanent subdrainage to lowest parkade level is provided such that no hydrostatic pressure 
can develop against the foundation walls. 

• One-sided forms will be used to construct the foundation walls. 

Surcharge loads from adjacent properties should be incorporated into the foundation wall design as 
discussed in Section 5.6. 

If one-sided forms are not used and backfill will be placed against the foundation wall, the lateral pressure 
recommendations will need to be revised. 

5.8 Waterproofed Raft Slab and Found,ation Walls 

For "tanked"/waterproofed raft slab and foundlation walls, hydrostatic pressure will need to be considered 
in the lateral earth pressure. The hydrostatic pressure can be taken as triangular distribution at 9.8 kN/m3 

times H, where H is the height of the "tanked" foundation wall. 

- 7. 
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ex:p Services Inc. 

Geotechniaa/ Assessment Report - Proposed Commerciaf and Residential Development 
4083 Cambie Street, Vancouver, BC 

Reference No.: VAN-00217815-A0 
November 181 2014 

Initial design could consider groundwater level (rising from east to west - see attached Sketch GX-2 
revised) as existing groundwater level +0.6m (approx.) higher for estimated seasonal changes. 

Recommendation above assumes that the level of the lower Transit Station underdrainage system never 
changes or fails. Note that in the event of their drainage system failure, the groundwater could rise to the 
original area groundwater level Indicated to be at approximately El. 64.7m (212 ft. ). For this case, it may 
be prudent to install a groundwater relief system to relieve groundwater pressure by flooding the lower 
parkade basement levels P2/P3 using, for example, "goose neck" drains and a drain gravel layer under 
the "tanked~ floor. 

5.9 Seismic Considerations 

The seismic design requirements for the building structures are outlined in City of Vancouver Building By
law 2007 (VBBL2007), which incorporates a design earthquake of 2% probability of exceedance In so 
years. Appropriate design and construction details should be incorporated into the proposed seismic 
upgrading, consistent wrth the earthquake-resistant design requirements. 

The 5% damped fi rm ground acceleration response spectrum for the subject site has been obtained from 
the interactive website maintained by the Geologlcal Survey of Canada, and is summarized in the 
following Table 3: 

Response Spectrum for 5% Damping at Firm Ground 
Interpolated for Site (2% Probability of Exceedance in 50 years) 

Period (seconds) s.(g) 

0.2 0.93 
0.5 0.64 
1.0 0.33 
2.0 0.17 

PGA 0.46 

VBBL2007 Tables 4.1 .8.4.A, Band C provide guidelines for classification of sites ("Site Class"), and the 
Foundation Factors Fa and Fv, respectively. Site Class can be determined using "average" shear wave 
velocity, SPT N value or undrained shear strength in the top 30m of soils. Based on the geotechnical 
exploration, the site is classified as "Site Class C''. The corresponding short period foundation factor 
would be Fa =-1.0, and the long period foundation factor would be Fv = i .o. 

The subsoil underlying the subject site is not considered be susceptible to liquefaction under the design 
earthquake condition. 

6.0 FIELD AND OFFICE REVIEWS 

The final design drawings for this project should be provided to us when available in order to confirm the 
recoh1mendations contained in this report are followed and provide additional comments as deemed 
appropriate. 

Geotechnical fleld reviews will be required to document that the recommendations of the geotechnical 
report are followed. Advanced notice ot at least 48 hours should be provided to allow for scheduling at 

- 8. 
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exp Services Inc. 

Geotechnical Assessment Report - Proposed Commercial and Residential Development 
4083 Camble Street, Vancouver, BC 

Reference No.: VAN-0O217815-A0 
November 18, 2014 

field reviews. It is considered that geotechnical field reviews will be needed to address the following 
issues during construction: 

• Review of shoring/underpinning installation and testing; 

• Review of site dewatering; 

• Review of footing subgrades; 

• Review of underslab fill materials and compaction; 

• Review of structural fill gradation and compaction. 

7.0 CLOSURE 

Please note that this report was prepared based on the information provided by the client and our 
understanding of the proposed development as described in Section 2.0 above. If the development plans 
change or if during construction the soil conditions are noted to be different than those described in this 
report, exp should be notified immediately, and the recommendations on the geotechnical aspects of the 
proposed development should be reviewed. 

Also note that this report was prepared for the exclusive use of our client, Yuanheng CKE Developments 
Ltd., and their designated agents, and may not be used by other parties without written consent of exp. The 
City of Vancouver may use this report for the purpose of the development permitting process. A copy of 
our "Interpretation & Use of Study and Report" is enclosed. These instructions form an integral part of this 
report and must be included with any copies of this report. 

Contractors should make their own assessment of subsurface conditions and select the construction 
means and methods most appropriate to the site conditions. This geotechnical report should not be 
included in contract specifications without suitable qualifications and prior review by exp Services Inc. 
However, the geotechnical report may be used as an attachment to contract specifications, for 
information purposes only. 

We trust that this report meets your present requirements. Please call if you have any questions, or require 
further assistance. 

Sincerely, 

exp Services Inc. 

':. , ,, 1/~ 
..,# '{Pff'r 

Kai-Sing Hui, P.Eng. 
Geotechnical Engineer Manager, Geotechnical Discipline 

Enclosures: Interpretation & Use of Study and Report 
Figure 1 - Testhole Location Plan 
Figure 2 - Lateral Earth Pressure Diagrams 
Sketch GX-2 Revised - E-W Subsoil Profile 
Appendix A - Test Hole Logs 

- 9 -
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INTERPRETATION & USE OF STUDY AND REPORT 
1. ST ANOARO OF CARE 

This study and Report have been prepared in accordance with generally accepted engineering consulting practices In this area No other warranty, 
expressed or implied, Is made. Engineering studies and reports do not include environmental consulting unless specifically stated in the engineering 
report. 

2. COMPLETE REPORT 

All documents, records, data and files, whether electronic or otherwise, generated as part of this assignment are a part of the Report which is of a 
summary nature and is not intended to stand alone without reference to the instructions given to us by the Client, communications between us and the 
Client, and to any other reports. writings. proposals or documents prepared by us for the Client relative to the specific site described herein, all of which 
constitute the Report. 

IN ORDER TO PROPERLY UNDERSTAND THE SUGGESTIONS, RECOMMENDATIONS AND OPINIONS EXPRESSED HEREIN, REFERENCE 
MUST BE MADE TO THE WHOLE OF THE REPORT WE CANNOT BE RESPONSIBLE FOR USE BY ANY PARTY OF PORTIONS OF THE 
REPORT WITHOUT REFERENCE TO THE WHOLE REPORT 

3. BASIS OF THE REPORT 

The Report has been prepared for the specific site, development, building, design or building assessment objectives and purpose that were described 
to us by the Client The applicability and reliabOity of any of the findings, recommendations, suggestions. or opinions expressed in the document are 
only valid to the extent that there has been no material alteration to or variation from any of the said descriptions provided to us unless we are 
specifically requested by the Client to review and revise the Report In llght of such alteration or variation. 

4. USE OF THE REPORT 

The Information and opinions expressed in the Report, or any document forming the Report, are for the sole benefit of the Client. NO OTHER PARTY 
MAY USE OR RELY UPON THE REPORT OR ANY PORTION THEREOF WITHOUT OUR WRITTEN CONSENT. WE WILL CONSENT TO ANY 
REASONABLE REQUEST BY THE CLIENT TO APPROVE THE USE OF THIS REPORT BY OTHER PARTIES AS "APPROVED USERS" The 
contents of the Report remain our copyright property and we authorise only the Client and Approved Users to make copies of the Report only in such 
quantities as are reasonably necessary for the use of the Report by those parties The Client and Approved Users may not give, lend, sell or otherwise 
make the Report. or any portion thereof, available to any party without our written permission. Any use which a third party makes of the Report, or any 
portion of the Report, are the sole responsibility of such third parties We accept no responsibility for damages suffered by any third party resulting 
from unauthorised use of the Report. 

5. INTERPRETATION OF THE REPORT 

a. 

b. 

C. 

6.0 

Nature and Exactness of Descriptions: Classification and Identification of soils, rocks, geological units, contaminant materials, building 
envelopment assessments. and engineering estimates have been based on investigations performed In accordance with the standards set 
out In Paragraph 1 Classification and Identification of these factors are judgmental in nature and even comprehensive sampling and 
testing programs, Implemented with the appropriate equipment by experienced personnel, may fail to locate some conditions. All 
investigations, or building envelope descriptions, utilizing the standards of Paragraph 1 will involve an inherent risk that some conditions will 
not be detected and all documents or records summarising such investigations will be based on assumptions of what exists between the 
actual points sampled. Actual conditions may vary significantly between the points investigated and all persons making use of such 
documents or records should be aware of, and accept, this risk. Some conditions are subject to change over time and those making use of 
the Report should be aware of this possibility and understand that the Report only presents the conditions at the sampled points at the time 
of sampling. Where special concerns exist. or the Client has special considerations or requirements. the Client should disclose them so 
that additional or special investigations may be undertaken which would not otherwise be within the scope of investigations made for the 
purposes of the Report. 

Reliance on Provided Information: The evaluation and conclusions contained In the Report have been prepared on the basis of conditions In 
evidence at the time of site inspections and on the basis of information provided to us. We have relied In good faith upon representations. 
information and Instructions provided by the Client and others concerning the site Accordingly, we cannot accept responsibility for any 
deficiency, misstatement or inaccuracy contained in the report as a result of misstatements, omissions, misrepresentations or fraudulent 
acts of persons providing Information 

To avoid misunderstandings, ex.p Services Inc (exp) should be retained to work with the other design professionals to explain relevant 
engineering findings and to review their plans, drawings, and specifications relative to engineering issues pertaining to consulting services 

provided by exp. Further, exp should be retained to provide field reviews during the construction, consistent with building codes guidelines 

and generally accepted practices Where applicable, the field services recommended for the project are the minimum necessary to 
ascenaln that the Contractor's work Is being carried out In general conformity with exp's recommendations. Any reduction from the level of 

services normally recommended Will result in exp providing qualified opinions regarding adequacy of the work. 

AL TERNA TE REPORT FORMAT 

When exp submrts both electronic file and hard copies of reports, drawings and other documents and dehverables (exp·s instruments of professional 
service), the Client agrees that only the signed and sealed hard copy versions shall be considered nnal and legally binding. The nard copy versions 
submitted by exp shall be the original documents for record and working purposes, and, In the event of a dispute or discrepancy, the hard copy 
versions shall govern over the electronic versions. Furthermore, the Client agrees and waives all Mure right of dispute that the original hard copy 
signed version archived by exp shall be deemed to be the overall original for the Project 

The Client agrees that both electronic file and hard copy versions of exp's instruments of professional service shall not, under any circumstances, no 
matter who owns or uses them, be altered by any party except exp The Client warrants that exp's instruments of professional service will be used 
only and exactly as submitted by up. 

The Client recogni~es and agrees that electronic files submitted by exp have been prepared and submitted using specific software and hardware 
systems. Exp makes no representation about the compatibility of these files with the Client's current or future software and hardware systems 
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INTERPRETATION & USE OF STUDY AND REPORT 

1. STANDARD OF CARE 

This study and Report have been prepared In accordance with generally accepted engineering consulting practices in this area. No other warranty, 
expressed or implied, Is made. Engineering studies and reports do not include environmental consulting unless specifically stated In the engineering 
report. 

2. COMPLETE REPORT 

All documents, records, data and files. whether electronic or otherwise, generated as part of this assignment are a part of the Report which is or a 
summary nature and Is not intended to stand alone without reference to the instructions given to us by the Cllen~ communications between us and the 
Client, and to any other reports, writings, proposals or documents prepared by us for the Client relative to the specific site described herein, all of which 
constitute the Report. 

IN ORDER TO PROPERLY UNDERSTAND THE SUGGESTIONS, RECOMMENDATIONS AND OPINIONS EXPRESSED HEREIN, REFERENCE 
MUST BE MADE TO THE WHOLE OF THE REPORT. WE CANNOT BE RESPONSIBLE FOR USE BY ANY PARTY OF PORTIONS OF THE 
REPORT WITHOUT REFERENCE TO THE WHOLE REPORT 

3. BASIS OF THE REPORT 

The Report has been prepared for the specific site, development, building, design or building assessment objectives and purpose that were described 
to us by the Client. The applicability and reliability of any of the findings, recommendations, suggestions, or opinions expressed in the document are 
only valid to the extent that there has been no material alteration to or variation from any of the said descriptions provided to us unless we are 
specifically requested by the Client to review and revise the Report In light of such alteration or variation. 

4. USE OF THE REPORT 

The infonnation and opinions expressed in the Report, or any document fanning the Report, are for the sole benefit of the Client. NO OTHER PARTY 
MAY USE OR RELY UPON THE REPORT OR ANY PORTION THEREOF WITHOUT OUR WRITTEN CONSENT. WE WILL CONSENT TO ANY 
REASONABLE REQUEST BY THE CLIENT TO APPROVE THE USE OF THIS REPORT BY OTHER PARTIES AS 'APPROVED USERS' The 
contents of the Report remain our copyright property and we authorise only the Client and Approved Users to make copies of the Report only In such 
quantities as are reasonably necessary for the use of the Report by those parties. The Client and Approved Users may not give, lend, sell or otherwise 
make the Report. or any portion thereof, available to any party without our written pennisslon. Any use Which a third party makes of the Report, or any 
portion of ihe Report, are the sole responsibility of such third parties. We accept no responsibility for damages suffered by any third party resulting 
from unauthorised use or the Report. 

5, INTERPRETATION OF THE REPORT 

a 

b. 

C. 

6.0 

Nature and Exactness of Descriptions. Classification and identification of soils, rocks, geological units, contamlnant materials, building 
envelopment assessments, and engineering estimates have been based on investigations perfonned In accordance with the standards set 
out in Paragraph 1 Classification and identification of these factors are judgmental In nature and even comprehensive sampling and 
testing programs, implemented with the appropriate equipment by experienced personnel, may fail to locate some conditions. All 
Investigations, or bullding envelope descriptions, utilizing the standards of Paragraph 1 will involve an inherent risk that some conditions will 
not be detected and all documents or records summarising such Investigations will be based on assumptions of what exists between the 
actual points sampled. Actual conditions may vary significantly between the points Investigated and all persons making use of such 
documents or records should be aware of, and accept, this risk. Some conditions are subject to change over time and those making use of 
the Report should be aware or this posslbllity and understand that the Report only presents the conditions at the sampled points at the time 
of sampling. Where special concerns exist, or the Client has special considerations or requirements, the Client should disclose them so 
that addibonal or special Investigations may be undertaken which would not otherwise be within the scope of Investigations made for the 
purposes of the Report. 

Reliance on Provided infonnation· The evaluation and conclusions contained in the Report have been prepared on the basis of conditions in 
evidence at the time of site inspections and on the basis of Information provided to us. We have relied m good faith upon representations, 
infonnation and instructions provided by the Client and others concerning the site Accordingly, we cannot accept responslbllity for any 
deficiency, misstatement or Inaccuracy contained In the report as a result of misstatements, omissions, misrepresentations or fraudulent 
acts of persons providing Information, 

To avoid misunderstandings, exp Services Inc, (exp} should be retained to work with the other design professionals to explain relevant 
engineering findings and to review their plans, drawings, and specifications relative to engineering issues pertaining to consulllng services 
provided by exp. Further. exp should be retained to provide field reviews during the construction, consistent with bullding codes guidelines 

and generally accepted practices. Where applicable, the field services recommended for the project are the minimum necessary to 
ascertain that the Contractor's work is being carried out In general conronnity with exp's recommendations Any reduction from the level or 
services nonnally recommended will result In exp providing qualified opinions regarding adequacy of the work 

AL TERNA TE REPORT FORMAT 

When exp submits both electronic file and hard copies of reports. drawings and other documents and deliverables (exp's instruments or professional 
service), the Client agrees that only the signed and sealed hard copy versions shall be considered final and legally binding The hard copy versions 
submitted by exp shall be the original documents for record and working purposes, and, In the event of a dispute or discrepancy, the hard copy 
versions shall govern over the electronic versions. Furthennore, the Client agrees and waives all future right of dispute that the original hard copy 
signed version archived by exp shall be deemed to be the overall original for the Projecl 

The Client agrees that both electronic file and tiard copy versions of exp's instruments of professional service shall not, under any circumstances, no 
matter who owns or uses them, be altered by any party except exp The Client warrants that exp's instruments of professional service will be used 
only and exactly as submitted by exp. 

The Client recognizes and agrees that electronic files submitted by exp have been prepared and submitted using specific software and hardware 
systems. Exp makes no representation about the compatibility of these files with the Client's current or future software and hardware systems. 
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~1.~exp. exp Services Inc, RECORD OF AUGERHOLE : AH14-02 
275-3001 Waybume Drive, PAGE 1 OF 1 

Burnaby, BC VSG 4W3 
Telephone: +1 .604.874.1245 

CLIENT Yuanhe!!9 CKE Oeve1o12ments Ltd. PROJECT NAME Commercial & Multf.Fami~ Development. 

I 
PROJECT NUMBER VAN-00217815-A0 PROJECT LOCATION 4083 Cembie Street 

DRILLING DATE 2014-03-25 AUGERHOLE LOCATION ZONE: N: E: 

DRILLING CONTRACTOR Oownrite Dn!!!!!!! Lid ELEVATION 
DRILLING METHOD Solid Stem A\!9er GROUND WATER LEVELS: 2._AT TIME OF DRILLING -

I LOGGED BY SF CHECKED BY UY 7 AFTER DRILLING -
SAMPLES SPTNVALUE FINES CONTENT 

I 
I 

8LOWSI0.3m (°ti D s 
'if. ... 

E T ELEV. p R a: >- 20 40 SOIL DESCRIPTION 
1
OEPTH w UJ a: 60 80 20 40 60 80 

T A m a. w DYNAMIC CONE PLASTIC & LIQUID LIMIT 
H T (m) ::;; ~ > BLOWS/0.Jm MOISTURE CONTENT :J 0 

(m) A z 0 
~ PL ~ LL w I • I a: 

20 40 60 80 20 40 60 80 

f~~ SANDY GRAVEL, trace to some silt, grey, damp, (compact) (FILL) 
1!1 

SANDY SILT, brown to grey, damp, (dense) 
s, AU • 0.3 ._ 

I SILTY SAND to SAND. some silt, trace gravel light broY.n, damp, (dense to 0,6 11 

.....J 
very dense) 

S2 AV • 

I ._ 

10 

I 
S3 AU • -? SANDY SILT, traoe gravel, grey, damp, (very dense) 1.8 

._ 

I ~ 8 

SIL TY SAND, trace gravel, grey, damp, (very dense) 
S5 AU • 3,0 

I 
._ 

~ 

I 
6 

S4 AU • ._ 12 
S6 AU • 1, 

I ....§ 
u 

S7 AU --Refusal at 5.2m. -

I 
I 
I 
I 
I 
I N ~f\ ~n~n ~n~ ~ ,,~~ _, ---

-
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"1;exp. RECORD OF AUGERHOLE . AH14-03 exp Services Inc. . 
275-3001 Waybume Drive. PAGE 1 OF 1 
Burnaby. BC VSG 4W3 
Telephone +1.604.874.1245 

CLIENT Yuanhe!:!9 CKE Developments Lid. PROJECT NAME Commeroal & Multi-Fam~ Oeveloement 

PROJECT NUMBER VAN-00217615-A0 PROJECT LOCATION 4063 Cambie Street 

DRIWNGDATE 2014-03-25 AUGERHOLE LOCATION ZONE: N: E: 

DRILLING CONTRACTOR Oownrile Oriling Lid. EUEVATION 

DRILLING METHOD Solld Stem ~er GROUND WATER LEVELS: ~ AT TIMEOF DRIL.UNG -
LOGGED BY SF CHECKEO BY UY 5J_ AFTER DRILLING -

SAMPLES SPTNVALUE FINES CONTENT 
BLOWS/0.3m (~ D s 

* • E T ELEV p R .DEPTH a: >- 20 40 60 80 20 40 60 80 SOIL DESCRIPTION uJ w a:: 
T A (X] Cl. w DYNAMIC CONE PLASTIC & LIQUID LIMIT 
H T (m) :. ~ > BLOWSI0,3m MOISTURE CONTENT ::J 0 

(m) A z lrl '-. PL MC LL 

~ I • I 
20 40 60 80 20 40 50 80 

~-~ SANDY GRAVEL, trace to some silt, grey, damp, (compact to dense) (FILL) 
19 

~ .,. 
51 AU • SANDY Sil T 10 SIL TY SAND. trace gravel brow!I to grey, damp, (compact to 03 14 - dense) 
52 AU • 14 

1 
>-- SAND. trace sit, brtll',1\ damp, (compact) 09 

S3 AU • 
SANDY SIL.Tto SILT. some sand, SO!Tl8gravel. grey, damp. (dense to very 1.2 19 - dense) gravel iS angular to sub-ang1.1lar 

S4 AU • 
. 

...1 
9 

S5 AU • 
I-

ij 

3 
>--

S6 AU • 
SAND. some gravel , some sRt. grey, damp, (dense to very dense) 30 

-
7 

S7 AU • 4 
>-

.... 
-some gravel to gravelly Iran 3m lo 4.Sm 

...J 

>-

~ 
Bottom of hole at 6.1m. 

~- _,, ~~~~ ~~~ ~ ')CA ... ~ ..,,.,...,.... 
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f;exp. up SeN~s lnc. RECORD OF AUGERHOLE : AH14-04 
275-3001 Waybume Dnve, PAGE 1 OF 1 

Burnaby. BC VSG 4W3 
Telephone. +1.604 874.1245 

CLIENT Yuanhe!)S CKE DevelOJ)ments Lid PROJECT NAME Commercial & Mulll-F ami~ Deve!QPm!nt 

PROJECT NUMBER VAN-00217815-A0 PROJECT LOCATION 4083 Camble Street 

DRILLING DATE 2014-03-25 AUGERHOLE LOCAT10N ZONE: N: E: 

DRILLING CONTRACTOR Oownrile Dnlliog Lid. ELEVAT10N 

DRILLING METHOD Solid Stem Ayger GROUND WATER LEVELS: ~ AT TIME OF DRILLING -
LOGGEOSY Sf CHECKED BY UY 'Sf AFTER DRILLING -

SAMPLES SPT N VALUE FINES CONTENT 
BLOWS/0.3m 

(~ D s • E T 

D~;lH 

'$. 
p R a: r 20 40 60 80 20 40 60 80 

SOIL DESCRIPTION w LU a: 
T A m Q. w DYNAMIC CONE PLASTIC & LIQUID LIMIT (m) :;- ~ > H T ::> 0 BLOWS/0.3m MOISTURE CONTENT 

(m) A z u 

" PL MC LL w I • I a: 
20 40 60 80 20 40 60 60 

·&;,, SANDY GRAVEL, trace to some s~t, grey, damp, (compact to dense) (All) 
✓· 

' GRAVELLY SANDY Sll T to GRAVELLY SILTY SAND, brown. damp, 
9 

• ! ) 
0.3 S1 • I- (compact) 

'1c ! 

....J r 

'ic I 

I-

SAND, some sin, some gravel, brown, damp, (compad to dense) 1 5 6 
___g__ • ~ Sil 1Y SANO, some gravel, grey, damp, (dense to very dense) 1.8 9 

S3 • --
~ 6 

GRAVELLY SAND lo SAND, some gravel, some silt. grey, damp, (dense to 
S4 • 3.0 

• I.) very dense) 

I- " t 
0 

•O 
~ ., ( 

. o 
• Q 

~"' ( 9 - <J S5 • 
•D 

.....§ ~ 0 ( 

,o 
• C, 10 

S6 -
Refusal at 5.Sm. -

~ · -" ~~~~ ~~~ ~ ..,,..,.. ... ~nnn 

-
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I 
~ 

~ 
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~ 

I 
~ 
~ 
0 
< 
~ .., 
~ 
N 
0 

I Q. 
12. 

0 
~ 
0 
w 
~ 

I a. 
~ 

exp Services Inc. 
275-3001 Waybume Drive, 

Burnaby, BC V5G 4W3 
Telej:l,one: +1.604.874.1245 

CLIENT Yuanheng CKE Developments Ltd. 

PROJECT NUMBER _ V~AN_ -0~0-'-2_17_8_15-~A-'-0~--------• 

DRILLING DATE -=20'--'1-'-4-0-=-3-=-=25'------

DRILLING CONTRACTOR _Dov.Tl~~rite~ On=·w=·ng~Lld=.'-------

DRILLJNG METHOD _ S""o""lid= St=e"-'m-'--A""ug"'e"--r ________ _ 

LOGGED BY SF CHECKED B Y -:.UY.,__ __ _ 

D s 
E T 
p R 
T A SOIL DESCRIPTION 

H T 
(m) A 

RECORD OF AUGERHOLE : AH14-05 
PAGE. I OF 1 

PROJECT NAME Commercial & Mulll,Family Development 

PROJECTLOCATION _4~0_,_83~ Ca~ m~b=~~S~tree= t ____________ _ 

AUGERHOLELOCA~ON ~Z~O~N~E~:_,_N~:~E:=·-----
ELEVATION ___ _ 

GROUND WATER LEVELS: ~ AT TIME OF DRIU ING _ -__________ _ 

S,.. AFTER DRILLING _ - ___________ _ 

SAMPLES SPT NVAiUE FINES CONTENT 
BLOWSI0,3m (~ 

;/. ... 
ELEV. a:: >- <10 60 40 60 

DEPTH w w a:: 20 80 20 80 
(/) Q. w DYNAMIC CONE PLASTIC & LIQUID LIMIT {m) ~ ~ > 
:::> 0 BLOWS/0.3m MOISTURE CONTENT 
z 0 ~ Pl MC LL w 1-e--i a:: 

20 40 60 80 20 40 60 80 
pv 
o(\ 

SANDY GRAVEL. trace to some silt, grey, damp, {compact to dense) {FILL) 
i ll 

SIL TY SAND to SANDY SILT. trace gravel, brown to grey, damp, (compact) 
S1 

0.3 
AU • .... 

14 
S2 AU • 

:.J 

,-
Sil T, some sand , trace gravel, grey, damp, (very stiff to hard) 1.5 

....1-
-
-

-1 18 

Bottom of hole at 3.0m. 
S3 AU 

,..,,..,,.,.,.., ..._ .... ..,. r,, "">CQ .... ~ ,..,,.,,,... 
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exp Services Inc. 
275-3001 Wa}'bllrne Drive, 
Burnaby, BC VSG 4W3 
Telephooe: +1.604,874.1245 

CLIENT Yuanheng CKE Developments Lid. 

RECORD OF BOREHOLE BH14-01 
PAGE 1 OF 3 

PROJECT NAME Commercial & Multl-Family Development 

PROJECT NUMBER _V.,,AN-=.--0=:0::::2:..:.1.:.:78::..,1.:::5.A::..:.:0 ________ _ PROJECTLOCATION _4~0~83~~Ca~m~b~~ Stre~.e~t _____________ _ 

DRILLING DATE --=20,.1 ... 4-0-'-"-3--=2"'-5 ____ _ BOREHOLE LOCATION Z.ONE:10 N: 5455194 E: 491578 

DRILLING CONTRACTOR Downrite Drimng Ltd. ELEVATION 67.50 m (Approximate) 
DRIUING METHOD ~Son~ic __________ __ _ GROUND WATER LEVELS: SLAT TIME OF DRILLING - ------------

LOGGED BY --'-PD:;L"'---- CHECKED BY _U:..Y,__ _ _ _ 

D S 
E T 
p R 
T A 
H T 

(m) A 

2 

SOIL DESCRIPTION 

SANDY GRAVEL, trace to some sil~ grey, 
damp, (co C1) (FILL) 

SILlYSANDto SANDY SILT, bro1M1 to 
grey, damp, (compact to dense) 

SIL 1Y SANO, some gravel, lighl brown, 
damp, (very dense) sand is fine grained 
(TILL-LIKE?) 

SlL TY SANO to SANDY SILT, some gravel, 
grey, damp, (very dense) &and is fine 
grained (TILL-LIKE) 

SILT, some ~d, trace gravel, grey, d111T1p, 
(hard) sand is fine grained, gravel is fine to 
medium grained and sub-rounded 
(TILL-LIKE) 

SANO, some gravel, trace lo some silt, light 
brown, moist, (very dense) 

SANDY SILT, trace to some gravel, grey, 
damp, (hard) sand is ne to medium gra'18(!, 
(TILL-LIKE) 

SANO, l/ace to some Sllt, light broWn, damp, 
(dense to very dense} medium 10 coarse 
grained 

SILT, some sand to sandy, trace to some 
gravel, light brown, damp, (hard) sand is fine 
grained (TILL-LIKE) 

SAMPLES 

ELEV. er 
DEPTH Lu al 

Lu 
a. 

(m) ~ ~ 

67.2 

03 

66.3 

1.2 

64.9 

2.6 

62.9 

60.5 

7.0 

59,9 

z 

S1 

S2 

SC 

SC 

SPl SPT 67 

S3 SC 

S4 SC 

S5 SC 
SP2 SPT 

S6 SC 

S7 SC 

0 

SP3 SPT 31 

SB SC 

S9 SC 

SP4 SPT 100 

S10 SC 

S11 SC 

7,6 SP5 SPT 100 

59 3 

8.2 

588 

8,7 

58.4 

9.1 

S13 SC 

S14 SC 

(Continued Next Page) 

51.. AFTER DRILLING _1~1=.S=m~ 2~01=4-06-~~1=2 ______ _ 

SPT N VALUE FINES CONTENT 
BlOWS/0.3rn (~ 

_. WELL DIAGRAM 
,-~20 __ 4~0-=60-~8~0-;-~20~_40~~6-'-0---'80_-;Caslng Top Elev: 

DYNAMIC CONE PLASTIC & LIQUID LIMIT (m) 
BLOWS/0.3m MOISTURE CONTENT Casing Type: 50mm 

L PL MC LL PVC 
7 I e I 

~ • so so m 40 oo so 

• 57 

53 blows in 75mm 

53 blows In 115mm 

22/51 blows In 1 comm 

4'7151 bl<ms ii\ 125mm 

14 

6 

• 
• 

11 

• 

5 

• 

• 

5 

• 

16 

19 

• 

11 

• 
10 

• 6 

• 
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exp Serv1ces Inc. 
275-3001 Waybume Drive, 
Burnaby, BC V5G 4W3 
Telephone: ~1 .604 874.1245 

RECORD OF BOREHOLIE · BH14-01 
PAGE 2 OF 3 

CLIENT Yuanheng CKE Developments Ltd. PROJECT NAME Commercial & Multi-Family Development 

PROJECT NUt.13ER _V~AN-=--00=-=2~17~8~15-~A~O=---------- PROJECT LOCATION _4.,,,,0:,:,8.::.3.::,C,,am=bi::.e-=Slre=e"--t _____ _______ _ _ _ 

DRILLING DATE ~20~1~4-03.~-~2~5 ____ _ BOREHOLE LOCATION ZON!:;10 N: 5455194 E: 491578 

DRILLING CONTRACTOR Downrite Dli16ng Ltd. ELEVATION 67.50 m (Approximate) 
DRIWNG METHOD -=-Son=t,__ ___________ _ GROUND WATER LEVELS: ~ AT TIME OF DRILi.iNG _-___________ _ 

LOGGED BY _.....P=DL"-__ _ CHECKED BY _U=-Y~---

0 S 
E T 
p R 
T A 
H T 

SOIL DESCRIPTION 
ELEV. 

DEPTH 
(ml 

(m) A 

0:: 
w 
m 
::; 
:::, 
z 

SAMPLES 

'5l- AFTER DRILLING _,_11:.:.:,5e:.m:.:...,2,_,0'-'-14--'-"'06"---'-'12:.._ _______ _ 

SPT N VALUE FINES CONTENT 
BLOWSI0.3m (~ 

• \NELLD~GRAM 
l--"'20"---'4""0'--_,,s,,.o_ ..,_Bo"--+--'2"'0_.;,4,,_o _ a.,.,o,__..,e,,,o_-l~slng Top Elev: 

DYNAMIC CONE PLASTIC & LIQUID LIMIT (m) 
BLOWS/0.3m MOISTURE CONTENT aslng Type: 50mm 

' 1- e-t 
l PL MC LL IPVC 

n ~ ~ ro w ~ M ~ 
r -t--+--:s:-A:-:N-:-:D:-,-some---.si::-lt,-:-tr-a_ce_g_ra_v_e-=-1,-::ff~gh:-:1-=-b-rown--, - t---t~ ,ir-11'-c:!,,-nlffl"t-":;'21f.,4~51.°'5"'0fib::rkl'oNs=.::'!,::-n,;75t.m=m=-+ ---'::;a._,.....; ..... ------''---

- 10 

molst, (very dense) sand Is medium to 
coarse grained (continued) S15 SC 

,~~•----------------1-5-
7
'-
1
-1 S16 SC 

SILTY SANO, trace lo some gravel, light 10.4 
blO'M'I. damp, (dense to very dense) sand is 
wen-graded S17 SC 

1-L..Y.----------------1-
56
- ·-

2
-1 S18 SC 

7_ SANO, some gravel, trace sil~ fight brO'MI, 11 .3 
- moist, (dense to very dense) medium to 

coarse grained 

12 55.5 
1,--r+-----------------------1---1 S19 SC 

16 

SIL TY SAND, some gravei to gravelly, light 12.0 
brown. morst. (VBfY dense) sand Is fine to 
coarse grained 

SAND & GRAVEL some silt, light brown, 
damp, (dense to very dense) gravel is fine 
to medium grained 

-loss of circulation from 13m to 14m 

SILT, some sand to sandy, "trace gravel, 
grey, damp, {tlard) sand is fine grained 
(TILL-LIKE) 

SANO, some silt, trace grave~ grey, damp, 
(dense to very dense} sand is medium to 
coarsP. grained 

54.5 

13.0 

53.5 

14.0 

52.3 

15.2 

SP7 SPT 100 

S20 SC 

521 SC 

S22 SC 

S23 SC 

S24 SC 

SP8 SPT 100 

$25 AU 

t,..,srl-----,,,,---,--,-...,...,.---- ------11--
5
-
0

·-
7
-1 S26 SC 

SIL TY SAND to SANDY SILT, trace gravel, 16.B 
grey, damp, (very dense) sand is fine 
grained (TILL-LIKE} S27 GB 

l'l<'l<.1+----------------1-
50
-·-

1 
_, S28 Bu< 

SANDY SILTY GRAVEL, grey, damp, (very 17.4 
dense) sand is medium to coarse 

t;b.!n-J---,-,-,-.,...,,.:,--::-----,----,---+-
4
-
9
-·5-i S29 SC 

SANDY SILT, some gravel, grey, damp, 18.0 
(hard) sand Is tine grained, gravel is fine to 
medium grained, (TILL-LIKE} 

3 

9 

• 

12 

• 

15 

19/42/50 blowsJn 125mm 10 

45151 blows in 140mm 

• 

13 

• 
19 

• 
13 

11 

• 12 

• 
7 

• 
5 

Sand fitter pack 
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0 
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U) 

Q. 

1;'.i 
.., 
Q. 

I 
(!) 
0 

l 
ie 
§ 

I 
Q. 
Q. 
0 
~ 
0 w 
(!) 

I 
ll. 
X 
w 

exp Services Inc, 
275-3001 Waybume Drive, 

Burnaby, BC V5G 4W3 
Telephone: +1,604.874.1245 

CLIENT Yuanheng CKE. Developments Ltd. 

PROJECT NUMBER _V""A""N~-00~2~17~8-'-15-~A0~ --- -----

DRILLING DATE ...=.20::.;1c..:4-0..::=.3--=2"'-5 ____ _ 

DRILLING CONTRACTOR Downrite Drilling Ltd. 

DRILLING METHOD _So= n'-"io'--------------
LOGGED BY ~ P=D=L ___ _ CHECKED BY _U~Y~---

D S 
E T 
P R 
T A 
H T 

(m) A 

SOIL DESCRIPTION 
ELEV. 

DEPTH 
(m) 

_.!9 
Pf:Y,~ ----::=-,-----"'.""------:--,------ ,---t--'-.:..:.=......-j 

SILT, trace to some sand, trace gravel, 

48.5 

19.1 
grey, damp, (ha.rd) (TILL-LIKE) 

47.7 

Refusal at 19.8m. 

RECORD OF BOREHOLE: BH14-01 
PAGE 3 OF 3 

PROJECT NAME Commeroal & Multi-Family Development 

PROJECT LOCATION _4""08"----3-=C-=a'-"m""bi=-e-=S-=-tree=t _ ___ ___ ____ __ _ 

BOREHOLE LOCATION ZONE:10 N: 5455194 E: 491578 

ELEVATION 67.50 m (Approximate) 

GROUND WATER LEVELS: .SZ....AT TIME OF DRILLING _ _________ _ _ _ 

'5l AFTER DRJLLING ---'-11"'.5 .. m-----'2"'0c.,.1.c.4-0-=-6--"12=--- - --- --

SAMPLES SPTNVALUE FINES CONTENT 
BLOWS/0.3m rel .r. • WE.LL DIAGRAM 

0:: ~ 60 80 Casing Top Elev; w 111 20 40 20 40 60 80 
Ill CL w DYNAMIC CONE PLASTIC & LIQUID LIMIT (m) :. ;,- > 
::, t-- 0 BLOWS/0,3m MOISTURE CONTENT Casing Type: 50mm 
z u l, Pl MC ll PVC w I • I 0:: 

20 40 60 80 20 4 0 60 80 

19 :== 
f--

S31 SC • E 
21 

S32 SC • 
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exp Services Inc. 
275-3001 Waybume Drive, 
Burnaby, BC V5G 4W3 
TelephOile: +1.604.874.1245 

CLIENT Yuanheng CKE Developments Ltd. 

PROJECTNUMBER _V.;.;A~N~-~00~2~17~8~1~5-~A~O ______ __ _ 

DRILLING DATE -"'20::..:1..,_4-..::0e:;6-..,_1.::.2 _ ___ _ 

DRILLING CONTRACTOR Downrite Drilling Ltd. 

DRILLING METiiOD -=So=n-=ic=--------------
LOGGED BY SCD CHECKED B Y ~G=M~---

D S 
E T 
P R 
T A 
H T 

(m) A 

SOIL DESCRIPTION 
ELEV. 

DEPTH 
(m) 

er w 
Cl) 

~ 
::) 

z 

RECORD OF BOREHOLE · BH14-02 
PAGE 1 OF 3 

PROJECT NAME Commercial & Multi-Fami!y Development 

PROJECT LOCATION _4.;.;08= 3..::C.=am= bie=-=S~tree=--t _____________ _ 

BOREHOLE LOCATION ZONE:10 N: 5455189 E: 491556 

ELEVATION 67.10 m (Approximate) 

GROUND WATER LEVELS: ~ AT TIME OF DRILLING -=.B.'""1m""--------- --

l, AFTER DRILLING -

SAMPLES 

w 
(L 

t 

---------------
SPT N VALUE FINES CONTENT 
BLOWS/0.3m (•~ 

.4 WELL DIAGRAM 
t-~20~-4~0~~6=0-~so~-+-~20~~ 4=0-=60c..--'s=o~--1Casing Top Elev; 

DYNAMIC CONE PLASTIC & LIQUID LIMIT 67.8 (m) 
BLOWSI0.3m MOISTURE CONTENT Casing Type: 50n11Tl 

l PL MC LL PVC 
, I e I 

20 • 60 00 20 • 60 00 
GRAVEL, some sand, trace silt. bluish grey, 66.9 S01 SC 

2 

3 

5 

- 6 

damp, (compact), gravel is angular, (FILL) ~ 1----1 

GRAVELLY SAND AND SILT, brov.T1, mois~ 0·2 

(ex>mpact), gravel is angular, (Fill) 

CLAYEY SILT, mottled rusly and grey, 
damp. (hard) 
SILT, some gravel, occasional cobbles, 
grey, damp, (hard), gravel and cobbles are 
rounded to sub-angular 

66.3 

65.1 

S02 SC 

S03 SC 

S04 SC 

SAND, trace silt. brown, damp. (very 
dense), sand is medium to line grained 

2.0 SOS SC 
64.8 

SILT, trace gravel, occasional cobbles, grey, 
damp, (hard), gravel and cobbles are 
sub-rounded to angular 

SAND ANO GRAVEL, grey, damp, (very 
dense), sand is coarse grained, gravel is 
sub-angular to sub-rounded 

2.3 

S06 SC 

63.4 

3.7 

S07 SC 

62.8 

SAND, trace grave~ grey, damp, (very 4,3 SOB SC 
dense), sand is medium grained. gravel is 62.5 
sub-angular to sub-rounded r-1_..,.

4
:c.s=-i 

SILT, trace sand, trace gravel, frequent 
cobbles, grey, damp, (hard), gravel and 
cobbles are sub-rounded to angular 

- GRAVELLY SANO, grey, damp, (very 
• C) dense), gravel Is sub-angular to 

sub-rounded 

59.0 

8,1 

S09 SC 

S10 SC 

S1 1 SC 

8 

• 14 

• 8 

• 

8 

• 

7 

• 
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e.<p Services Inc. 
275-3001 Waybume Drive 
Bumaby, BC VSG 4W3 
Telephone: +1.604.874.1245 

RECORD OF BOREHOLE · BH14-02 
PAGE 2 OF 3 

CLIENT Yuanheng CKE Developments ltd. PROJECT NAME Commercial & Mun.-Farnily Development 

PROJECT NUY:!ER _V:..:.'A-"-N'--'-00=2 .... 17.8""15-'--'A-"0'---- ------ PROJECT LOCATION _4:..::083==-Ca=mbte=c.:Sc:tr.=.ee"-'t _ ___________ _ 

DRILLING DATE ~ 20~1~4-06-~~1=2 ____ _ BORE.tlOLE LOCATION ZONE:10 N 5455189 E: 491556 

DRILLING CONTRACTOR _Down=-=-rite=-=Drilling= ""-'L==td=-·------ ELEVATION 67.10 m (Approximate) 

ORILLtNG METHOD ...;Son= ,,,ic,_ ___________ _ GROUND WATER LEVE.LS: 5l AT TIME OF DRllllNG ....,,,8.c.:.:lmc:.:..._ _____ ___ _ 

LOGGED BY _s=co=----- CHECKED BY --=G'-"M ___ _ 

SAMPLES 

0 
E 
p 

s 
T 
R 
A 
T 
A 

ELEV Q: 

DEPTH ~ le SOIL DESCRIPTION T 
H 

(m) 
(m) ~ ~ 

z 

SIL TY SANO AND GRAVEL, grey, damp, 
(W!Y denM). sand is coarse gralned. grave\,r-1-_5_7_5--1 
Is sub-rounded to sub-angular (continued) 9.6 

10 SAND, trace gravel, trace silt. grey, moist, 
(very dense), sand is meo,um ID line 
grained, gravel Is fine grained and 
sub-angular 10 sub-rounded 

S13 SC 

563 

11 SAND, some gravel, trace sfft; grey. moist. 
(very dense), aand Is coarse grained and 
angular, gravel is fine ID medium grained 
and sub-rounded ID sub-angular 

1D 8 S14 SC 

12 

14 

15 

•D 
0 t 
0 

• D 
D 

0 

• D 
~ ,, 
i 16 '~ 
.... g . 0 

SIL TY SANO, trace gravel, occasional 
cobbles, grey, damp, (very dense), sand is 
medium 10 fine grained. gravel ts line 
grained and angular 

SILT, some sand, trace gravel, grey, damp, 
(hard) , gre.vet Is sUb-rounded to sub-angular 

SAND. some grave~ trace sut grey, damp. 
(very dense), sand is medium ID line 
grained, gravel is angular ID sub-rounded 

GRAVELLY SAND, grey, damp, (dense), 
sand Is coarse grained and angular, gravel 
is sub-rounded to angular 

~ SAND AND GRAVEL. traoetosomesit, 
~ n D reddish brown, mols~ (very dense), gravel Is 

0 

55,5 

11 6 

54.9 

12.2 

54 3 

128 

52..8 

14 3 

50.6 

16.5 

w sub-rounded 10 sob-angular 
ii' 17 'b soo 
0 1-------------------1 
o GRAVELLY SAND, trace silt, oa:asie>nal 17 1 
; • D cobbles, reddish brown, moist. (very dense), · 
l!!! • sand is coarse to medium grained, gravel is 
$ o sub-founded to angular 

SANO, trace silt, brown, moist, (very dense), 
send Is medium to f,ne grailed 

SILT, trace sand, trace gravel, grey, damp, 
(hard), gravel Is sub-rounded to sub-angular 

49.4 

177 

49.0 

18.1 

S15 SC 

S16 SC 

Sl7 SC 

S18 SC 

S19 SC 

S20 SC 

S21 SC 

-JI 

ffi 
::,, 

8 
UJ 
a: 

5_l. AFTER DRILLING ---------------
SPT N VALUE FINES CONTENT 
BLOWS/0.3m (°El 

4 '(>JELL DIAGRAM 
..-~20 __ 40~ __ &o __ eo~--;,--,-2_0:-=,-,-4.,-o _ 60_-,-,s.,...o ,.,._,casing Top Elev: 

DYNAMIC CONE PLASTIC & LIQUID LIMIT ~7 8 (m) 
BtOWSI0.3m MOISTURE CONTENT Casing Type: 50mm 

L PL MC LL PVC 
7 I e I 

W 40 W 80 ~ 40 60 80 

11 

• 

8 

• 
8 

• 

18 

• 

-Sand litter pack 
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l5 

I 
(!) 

0 
}-
en 
0. 
)( 
UJ ..., 
0. 

I 
<.!} 

0 

i 
~ 
§ 

I 0. 
0. 
0 
~ 
0 w 
(!) 

I a. 
1.5 

el(p Services Inc. 

275-$001 Waybume Drive, 
Burnaby, BC VSG 4\Jl/3 
Telephone; +1.604.874.1245 

CLIENT Yuanheng CKE Developments Ltd. 

PROJECTNUMBER ~VA~N~-=00=2~17~8~15~•~A0~--------

DRILLING DATE _2~0,..,1...:.4-06--==....:.1=.2 ____ _ 

DRILLING CONTRACTOR Downrite DMmng Ltd. 

DRILLING METHOD -=Son= ic,.._ ___________ _ 

LOGGED BY _s~c~o~--- CHECKED BY ~ G~M ___ _ 

0 s 
E T 
p R 
T A 
H T 

(m) A 

- 19 -
-
-
-. 
· 20 -
-

-
. 

,..11 

SOIL DESCRIPTION 

SILT, trace sand, trace gravel, grey, damp, 
(hard), gravel is sub-rounded to sut>-angular 
(cootinued) 

ELEV. 
DEPTH 

(m) 

47.4 

SILT, grey, mois~ (hard) 19.7 

45.8 

Bottom of hole at 21.3m. 

er 
w 
a) 

~ 
=> z 

RECORD OF BOREHOLE · BH14-02 
PAGE 3 OF 3 

PROJECT NAME Commeroial & Multi-Family Development 

PRDJECTLOCATION _4~0~8~3~C=am= b~= S~tree=t ____________ _ _ 

BOREHOLE LOCATION ZONE:10 N: 5455189 E: 491556 

ELEVATION 67.10 m (Approximate) 

GROUNDWATERLEVEL S: ~ ATTIMEOFDRIWNG _ 8"''-'-'1m-"-----------

SAMPLES 

'if. 

w ~ 
0.. w 
~ > 

0 
() 
w 
er: 

s,._ AFTER DRILLING _-____________ _ 

SPTNVALUE 
BLOWSI0.3m 
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CITY OF 
VANCOUVER PLANNING AND DEVELOPMENT SERVICES - Building Review Branch 

Certified Professional Program - Authorized Staged Construction Form 

Name of CP: Michael Linton Address: 4050 Ash Street 
------------

Stage No: 1 Building Permit #: 
----.13 ..... a_r_l'_> Q.---::S..--m---'-,f- J.....----PC-BB Engineer: 

This Building Permit has been issued for staged construction under the Certified Professional Program. 
Construction is authorized to proceed only to the extend of the work as described below and shown on 
the drawings processed by the City. All work shall be carried out in accordance with the drawings 

:::i::fd::r::accepted for building permit as itemized on the attached list. BU 
4 6 4 6 8? 

ctfApC/: 
Excavation and Shoring 

PLANNING & DEVELOPME~T SERVICES 

Authorized by: 
(PC-BB Engineer) 
~ Date: 

- - ~ ........... ~-----__..._ __ (YYYY-MM-DD) 

Commitment by Certified Professional: 

Signed: 

Cc: 

" I acknowledge that this permit is issued for staged construction under the Certified 
Professional Program. I undertake to assure that construction on the project site will not 
proceed beyond the scope of work as described on this form and as illustrated on the drawings 
itemized on the attached "Authorized Staged Construction Drawing List" . I undertake that 
the drawings released by the City for this stage of construction will be maintained on site for 
reference and review by ity Inspectors. I undertake to inform the City promptly if work 
proceeds on site beyon t scope of work authorized in this document." 

CP 
CRP 
DBI 
DOMINO 

Date: 

CP Stamp: 

MAYO 6 2015 

City Hall 453 West 12th Ave Vancouver BC V5Y 1V4 vancouver.ca 
- 1 -
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f 
Our File: VAN-00213210,A0 

BUILDING BY-LAW 2014 - CITY OF VA COUVER 

SCHEDULE B gu_ 4b'-f t, gs 
Forming Part of Subsection 2.2.7 Div.Cal tll,e 

Bolldng B~~aw 

ASSURANCE OF PROFESSIONAL DESIGN ANO 
COMMITMENT FOR FIELD REVIEW 

s, 11/ding Perm,! N" 

Notes: (i) This letter must be submitted prior to the commencement of construction activities of the components identified below. 
A separate letter must be submitted by each registered professional of record. 

(ii) This letter is endorsed by: Ar.chitec:tural Institute of B.C., Associatioi°f Professional Engineers and 
Geosc:ientists of 8.C. ~ 

(iii) rn this letter the words in Italics have the same meaning as in the "nif.., 9 By-la · ~, 

To: The Chief Building Official 

Re: King Edward Green- Townhouses 

Name of P;oje::t I Prim llilnta<no'11af1 oniy Q;,c=at. to iilgn 1,. 1nar _ 1' 
4050 Ash Street, Vanccuver, BC P C~ ojocUll'.1111'1■1 1'1C!C:-

_A_d_d'-~-ss- ot- P-ro-Jed--,p-n_n_lJ- ---------------1--11 .... ...,...,,,1.".J==· l'l ■lfVicll rll'IGllrtd t.') 

Lot A, Blocj< 660, District Lot 526, Group 1, New Westminster District, Plan 

Legal Descnot,ciri cl P aje<::t 1Priro 

The undersigned hereby gives assurance that the deslgn of the 
(lhltlal those of the items listed below lhat apply to this registered prQfessionaJ 
of record. AJI the disciplines wlll not necessarily be employed on every project) 

.A.RGI IIT!Cl ORAL 

_____ S ~ AL 

- --r--- PLUMBING 

_____ FIRE SUPPRESSION SYSTEMS 

!LECfRJ{.;AL 

~ GEOTECHNICAL - temporary 

~ GEOTECHNICAL - permanent Proress,onaf s Seal ano S 91'1J'ur:> 

April 2, 2015 

components of-the plans and supporting documents prepared by this registered professional in support ofthe 
application for the building permit as outlined below substantially comply with the Building By-law and other 
applicable enactments respecting safety except for construction safety aspt:lets. 

The undersigned hereby undertakes to be responsible for field reviews of the above referenced components during 
construction as indicated on the "SUMMARY OF DESIGN AND FIELD REVIEW REQUIREMENTS" below. 

W)~~~~W/~'Q' 
lffi CITY OF VANCOUVER l!!) 

of4 
MAY I 2 2015 

COMMUNITY SERVICES 
PLANNING & CEVEl OPf\AENT SERVJCES 
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- BUILDING BY-LAW 2014 - CITY OF VANCOUVER 

Schedule B - Continued 

4050 Ash Street, Vancouver, BC 

Geotechnical 

The undersigned also undertakes to notify the Chief Building Official in writing as soon as possible if the 
undersigned':s contract for field review is terminated at any time during construction. 

1 certify that I am a registered professional as defined in the Building By-law. 

Kai-Sing Hui, P.Eng. 

275 - 3001 Waybume Drive, Burnaby, BC VSG 4W3 
Add ess r;::,rlnr' 

604.87 4.1 :245 

Apri12, 2015 

(If the Registered Professional of Record Is a member of a firm, complete the following.) 

-

I am a member of the firm ______________ e_x_p_S_e_rv_ ic_e_s_ln_c_. _ _________ _ 
<1nd I sign this letter on behalf of the firm 

Note: The above letter must be signed by a registered professional of record, who is a registered professional. The 
Building By-l;cJw defines a registered professional to mean 

(a) a person who is register½: or licens 
(b) a person Who is regist · n 

-Geoscientists Act. 

MAY 1 1 1015 
Tin lbffip ll I Cil!Y oponlU to I griJfy t'I I 
Fonn p111 o' lhl CP ProltC111111 CllC f\O: OOtl ' 
~ ol dMtn 1tl'IICOI IWldlllO bt Cll\tl$ 

2of4 

r the Architects Act, or 
ineer under the Engirneers and 

C,RP s Initials 

.. 
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t 
BUILDING BY-LAW 2014 - CITY OF VA COUVER 

Schedule B - Continued 

4050 Ash Street, Vancouver, BC 

Geotechnical 

SUMMARY OF DESIGN AND FIELD REVIE1W REQUIREMENTS 

(Initial applicable dfscipline below and cross out and initial only those items not appllicable to the project) 

CHITECTURAL 
1.1 Fire resisting asse 
1.2 Fire separations and their continuity 
1.3 Closures, including tigh'tness and operatic 
1.4 Egress systems, including access to exit ithin suites and floor areas 
1.5 Performance and physical safetyfeatur s (guardrails, handrails, etc.) 
1.6 Structural capacity of architectural co ponenls, includir19 anchorage and se1smic restraint 
1.7 Sound control 
1.8 Landscaping, screening and site adlng 
1.9 Provisions for firefighting access 
1.10 Access requirements for perso with disabilities 
1.11 Elevating devices 
1.12 Functional testing of architec · rally related fire emergency systems and 

devices 
1.13 Development Permit and ndilionslherein 
1.14 Interior signage, lncludin acceptable materials, dimensions and 

locations 
1.15 Review of all applicabl shop drawings 
1-16 Interior and exterior ishes 
1.17 Dampproofing and/ waterproofing of walls and slabs below grade 
1.18 Roofing and flash! gs 
1.19 Wall cladding sy ems 
1.20 Condensation ntrol and cavity ventilation 
1.21 Exteriorglazln 
1.22 Integration of uilding envelope components 
1.23 Environmen I separation requfrements (Part 5) 
1.24 Building e elope, Part 1 O requirements 

___ ST 
2.1 Struc ral CQpacity of structural components of the building, !ncluding a 
2.2 Stru rar aspects of deep foundations 
2.3 Rev' w ofall applicable shop drawings 
2.4 Str. cturel aspects of unbonded post-tensioned concrete design and c;o 

--+- MECHANICAL 
HVAC systems and device.s, including high building requirements whc3r 
Fire dampers at required fire separations 
Continuity of fire separations at HVAC penetrations 

MAY 1 \- 2015 
, on1y DOCl'llll 1:i i;,g111ty W\c1 'l"o II dOOJ .. v lll 
OP ProJK111\C tllt.1 rot o, n 
lffileftt~ i,,,oa, 

Functional testing of mechanically related fire emergency systems and de'iffl~-----------,.- 7 
Maintenance manuals for mechanical systems.r""jjtiu;j;imi'i:icrmiraa~ilm~1!'i'T'liie-M 
Structural capacity of mechanical component I , strain! . . 

30f 4MAY 1 2 2015 

COMMUNITY SEFMCES 
PLANNING & 0£1/ELOPMHIT SERVICES 
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BUILDING BY-LAW 2014 - CITY OF VANCOUVER 

Schedule B - Continued 

4050 Ash Street, Vancouver, BC 
Prorect l\ddr.; ss 

4. 
4.2 Site and foundation drainage sys 
4.3 Plumbing systems and devices 
4.4 Continuity of fire separations at plumbing enelrations 

Geotechnicat 

4.5 Functional testing of plumbing related fir, emergency systems and devices 
4.6 Maintenance manuals for plumbing sy ems 
4.7 Structural capacity of plumbing com nents, including anchorage and seismic restraint 
4.8 Review of all applicable shop dra · gs 
4.9 Plumbing systems, Part 10 requir ments 

___ FIRE SUPPRESSION SY 
5.1 Suppression system classific tion for type of occupancy 
5.2 Design coverage, including ncealed or special areas 
5.3 Compatibility and location f electrical supervision, anclllary alarm and control devices 

D1:,001flf: 

5.4 Evaluation of the capaci of city (municipal) water supply versus system demands and domestic demand, 
including pumping devi es where necessary 

5.5 Qualification of wetde , quality of welds and material 

5.7 Acceptance testin or "Contractor's Material and Test Certificate" a P.~ da 
5.8 Maintenance pro llll and manual for suppression systems =-.d ..TV""-'-1~"'-'"'-' 

5.6 Review of all appfi le shop drawings it 
5.9 Structural capa of sprinkler components, including anchorage an · ic r at. 
5 .10 For partial sys ms - confirm sprinklers are installed in all areas re quired1t1fierl p,., tw.l!\.11~r~ 
5 .11 Fire Depart nt connections and hydrant locations 
5.12 Fire hoses ndpipes 
5 .1 3 Freez_e pr ection measures for fire suppression systems 
5.14 Function testing of fire suppression systems and devices 

MAY 1 1 2015 

TllJ11:amo1hallMlt ol)Gl'lle to;IIIM)' 
of r, CP~rol ti llld Clll!JO::l 

1c, ... ,,,, '\'J~ ~17\' 
pplicable 

flTON 
6 .1 Elec cal systems and devices, ihcluding high building requirement 
6.2 Co ·nuity of fire separations at electrical penetrations 
6.3 F ctional testing of electrical related fire emergency systems and d1sm7"t!l- ---------~r---_.t 
6.4 ectricaJ systems and devices mairltenance manuals 
6.5 tructurat capacity of electrical components, including anchorage and 

seismic restraint 
Clearances from buildings of a ll electrical utilfty equipment 
Fire protection of wiring for emergency systems 
Review of all applica_ble sho drawin s 

ys ems, Part 10 requirements 

~ GEOTECH.NICAL - Temporary 
:f.tf&cavalion 
72 Shoring 
7 .3 Underpinning 
7.4 Temporary construction dewatering 

~ GEOTECHNICAL - Permanent 
8.1Bearing capacity of lhe soil 
8.2 Geotechnical aspects of deep foundations 
8.3 Compaction of engineered fill 
8.4 Structural considerations of soil, including slope stability and 

seismic loading 
8.5 Backfill 
8. 6 Permanent dewatering 
8. 7 Permanent underpinning 

4or 4 

1P101r.s;; nal ;; Se.al c"c! Sig arure 

April 2, 2015 

Oat"' 

~ 
CRt:>.., Initials 
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BU lL 63163 

~TYOF 
VANCOUVER 

Community Services Group 
Development Services 

Processing Centre - Building Branch 

Cert ified Professional Program - Authorized St aged Construction Form 

Name of CP: Address: lf o& ~ c..J. rn/:i,f '::,frfJ-° 
la y,i /(;; Stage No: Building Permit II: 

PC-BB Engineer: 

This Building Permit has been issued for staged construction under the Certified Professional Program. 
Construction is authorized to proceed only to the extend of the work as described below and shown on 
the drawings processed by the City. All work shall be carried out in accordance with the drawings 
submitted and accepted for building permit as itemized on the attached list. 

Extent of work: 

Authorized by: 
(PC-BB Engineer) 

Commitment by Cert" 1ed Professional: 

Signed: 

Cc: 

"I acknowledge that this permit is issued for staged construction under the Certified 
Professional Program. I undertake to assure that construction on the project site will not 
proceed beyond the scope of work as described on this form and as illustrated on the drawings 
itemized on the attached "Authorized Staged Construction Drawing List". I undertake that 
the drawings released by the City for this stage of construction will be maintained on site for 
reference and review by City Inspectors. I undertake to inform the City promptly if work 
proceeds on site beyo the scope of work authorized in this document." 

CP 
CRP 
DBI 
DOMINO 

CP Stamp: 

fN!st-"..rnD~!'ltll 
cJI 11C 

NOV 2 7 2014 

~ ~o CIMCOS renC:nd r,v 

City Hall 453 West 12th Ave Vancouver BC V5Y 1V4 vancouver.ca 
Development Services fax: 604.873.7100 

- 1 -
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~TYOF 
VANCO 

Name of CP: 

Stage No: 

APR 2 8 2015 
Community Services Group 

ffiu s111111111lyoPffllt10,:ir-Jfy1.~,,l'll .. cloQmlfltS Development Services 
\ Jl!l\01 of lht CP Project Ind 1118n not con1UIUII p 
• !l~ otd 1gnservices,..,dffldt,y0N"S r cessing Centre - Building Branch 

Michael Linton Address: 4083 Cambie Street 

1 Building Permit # BU463163 

PC-BB Engineer: Kevin Lau 

The drawings listed below have been accepted for this stage of construction. 

Drawing Description Last Revision Last Revision Date 
No. No. 

G1 Bulk Excavation Shoring Plan 6 March, 5, 2015 

G2 Bulk Excavation Shoring Section "1" 6 March, 5, 2015 

G3 Bulk Excavation Shoring Section "2" 6 March, 5, 2015 

G4 Bulk Excavation Shoring Section "3" 6 March, 5, 2015 

G5 Bulk Excavation Shoring Section "4" 6 March, 5, 2015 

G6 Bulk Excavation Shoring Section "5" 6 March, 5, 2015 

G7 Bulk Excavation Shoring Section "6" 6 March, 5, 2015 

GB Bulk Excavation Shoring Section "7" 6 March, 5, 2015 

G9 Bulk Excavation Shoring Section "8" 6 March, 5, 2015 

G10 Bulk Excavation Shoring Section "8" 6 March, 5, 2015 

G11 Bulk Excavation Shoring Elevation 6 March, 5, 2015 
Looking East 

G12 Bulk Excavation Shoring Elevation 6 March, 5, 2015 
Looking North 

G13 Bulk Excavation Shoring Elevation 6 March, 5, 2015 
Looking West 

G14 Bulk Excavation Shoring Elevation 6 March, 5, 2015 
Looking South 

G15 Bulk Excavation Shoring Details 6 March, 5, 2015 

G16 Bulk Excavation Shoring Notes 6 March, 5, 2015 

G17 Bulk Excavation Shoring Notes 6 March, 5, 2015 

G18 Bulk Excavation Shoring Notes 6 March, 5, 2015 
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. . \ 
J 

CFT Engineering Inc. 
4083 Cambie Street, Vancouver, BC 

G19 Bulk Excavation Shoring Notes 

C7002 Page 
(Revised April 27, 2015) November 26, 2014 

6 March, 5, 2015 

Figure 1 Erosion and Sediment Control Plan 1 November 6, 2014 

Figure 2 Erosion and Sediment Control 1 November 6, 2014 
Details 

Figure 3 Erosion and Sediment Control 1 November 6, 2014 
Notes 

C7002_ CPauthstagedconst_ Geotechnica1Rev01 

APR 2 ij 101S 
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July 22, 2013 

DTS Developments Ltd. 
c/o #212-1961 Collingwood Street 
Vancouver, BC V6R 3K6 

Attention: Mr. David Mooney 

MAY 1 1 2015 
Thll lt;mp "1111 on 'I OOOII to lfGlllly lrllt I 
form pen al lht CP PrDJtet and l!lall no:~ 
IPl)l'OVII d d•lgn IIMCU rtndllld by 

Reference No. VAN-0021 

BU 464 6 85 

INTON 

Via email: mooneyjd007@gmail.com 

Re: Geotechnical Exploration Report fo) [[ t ~ ~CO~VE~ ill) 
587 and 591-599 West King Edward Avenue, Vancouvi r\mcCITY OF VA 

Dear Sir: 

1.0 INTRODUCTION 

MAY l 2 2015 

COMMUNITY SERVICES 
PLANNINC & DEVELOPMENT SERVICES 

Further to your authorization, exp Services Inc. (exp) has completed a geotechnical exploration for the 
proposed multi-family development at the above referenced site. The purpose of the exploration was 
to assess subsurface conditions at the site and provide recommendations regarding foundation design, 
bearing capacity and settlements, excavation and shoring, backfill, compaction, temporary dewatering 
during construction, and comments on groundwater levels and possible fluctuations, and other 
requirements. 

The work has been performed in general accordance with exp's proposal dated June 5, 2013 (Ref. 
132-01342). This report does not include assessment of subsurface conditions related to 
environmental issues. The attached "Interpretation & Use of Study and Report" contains instructions to 
readers and should be included with any copies of the report. 

2.0 EXISTING SITE CONDITIONS AND PROPOSED DEVELOPMENT 

Exp understands that the proposed development is anticipated to consist of 21 townhomes with 
underground parkade, and renovation and relocation of the existing "Hobbit House". The townhouses 
would consist of wood frame structures, constructed on a concrete parkade. 

The property is located on the north side of West King Edward Avenue and west of Ash Street in 
Vancouver, BC, and contained a series of single family houses, including the Hobbit House. The site 
topography slopes downward to the north and east. 

The project site covers an area of about 63m by 39.6m, with the proposed development arrayed along 
King Edward Avenue, Ash Street and the lane to the north. As part of the development, the existing 
Hobbit House will be raised and moved to facilitate parking. Based on the conceptual plans dated May 
23, 201 3 provided by W.T. Leung Architects, the underground parking level may require excavation 
depths of up to 5.5m along King Edward, and decrease to minimal at the lane. The proposed building 
setbacks would be as follows: 

275 - 3001 Wayburne Drive, Burnaby, BC V5G 4W3, Canada 
T: +1 .604.874.1245 • www.exp.com 

ISO 
9001:2008 
REGISTERED 

J 
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exp Services Inc. 

DT5 Developments Ltd. - Geotechmcal Exploration Report 
587 - 599 King Edward Avenue, Vancouver, BC 

Reference No.: VAN-00213210-A0 
July 22, 2013 

• Along King Edward, 3.7m setback for the upper 2 floors of townhouses, and 9.1 m setback for 
the parkade level. 

• Ash StreeUwest property line, 3.7m setback along for the townhouses. The parkade setback 
along the west property line was not known at the time of writing. 

• East property line, 1.5m setback along the east property line to the relocated Hobbit House, 
1.5m setback to the parkade. Note that there was an existing neighboring house located about 
1.8m away from the east property line. 

3.0 FIELD EXPLORATION 

The fieldwork for this project was conducted on June 19, 2013. 

A total of three (3) test holes were drilled using a truck mounted auger drill to depths ranging from 7.6 
to 9.1 mat the approximate locations indicated on the attached Test Hole Location Plan (Figure 1 ). The 
logs of these test holes are attached and labelled AH13-01 to AH13-03. In addition to the auger holes, 
dynamic cone penetration testing was carried out at AH13-01 and AH13-02. This consisted of driving a 
standardized metal cone into the ground. The number of blow counts per foot is an indication of the in
situ density or strength of the soil. The penetration test blow counts are plotted on the corresponding 
auger hole log. 

The fieldwork was carried out under the field supervision of a member of exp's geotechnical staff who 
located the test holes, logged the subsurface conditions and collected soil samples for further 
classification and routine water content determination. The test results are shown on the test hole logs. 

4.0 GENERAL SUBSURFACE CONDITIONS 

Detailed descriptions of the soil conditions encountered in each test hole are presented in the attached 
test hole logs. The following table is a brief summary of the general soil conditions as encountered at 
the test hole locations. The actual soil profiles may vary between the test hole locations and below the 
depth explored. 

Unit Layer Soil Description Thickness or depth in meters 
No. (typical) 
1 ORGANIC Topsoil, or silt fill. About 1m thick in AH1 3-02 and AH13-03. 3.7m thick at 

SILT/FILL AH 13-01 . This suggests there is a possibility of some fill 
along the south property line, perhaps part of a cut and fill 
done for re-grading purposes. 

2 SILT Varies from firm/stiff to hard. Found below about 1m depth at AH13-02 and AH13-03. 
Composition varies from sandy silt to Thickness varied from zero to 2m thick, extended to about 
clayey silt. 3m depth. Not found in AH13-01 . 

3 SAND Dense. Composition varies. In the Found below 3 to 3.7m depth. Test holes were terminated 
excavation zone in AH13-01 , in this layer. 
contained some silt to silty, some 
gravel. 

- 2 -
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exp Services Inc. 

DT5 Developments Ltd - Geotechnical Exploration Report 
587 - 599 King Edward Avenue, Vancouver, BC 

Reference No .. VAN-00213210-A0 
July 22, 2013 

At the time of the exploration, no groundwater seepage was encountered in AH 13-01 , drilled to 7 .6m 
below grade near the south property line. Groundwater seepage was noted in AH 13-02 and AH 13-03 
at a depth of 3 to 3. 7m, near the north property line. This was below the maximum depth of the 
proposed excavation. It should be noted that perched groundwater may occur and depth and volume 
of groundwater seepage would typically fluctuate with the changes in season, precipitation and local 
land use. 

5.0 DISCUSSION AND RECOMMENDATIONS 

5.1 General 

Based on the subsurface conditions encountered in the test holes, conventional shallow strip and 
spread footing foundations and slab-on-grade floor construction are considered feasible for the 
proposed development. Foundations and floor slabs should be founded on the native SILT (Unit 2), or 
SAND (Unit 3), or on structural fill placed directly over these soils. 

It was assumed that the existing Hobbit House would be raised and/or moved temporarily, to allow 
conventional excavation and possible shoring to take place in the southeast quadrant. The parkade 
level in this area would be constructed, and the House placed on the new parkade. 

Detailed recommendations follow below. 

5.2 Excavation and Temporary Slopes 

Excavation depths would be about 1 m along the north property line, up to 5.5m at the southwest 
corner, and 4m at the southeast corner. Excavation depths would be zero to roughly 4m along the east 
property line. 

Temporary open cut slopes greater than 1.2m deep within the surficial fill and topsoil (Unit 1) should 
generally be no steeper than 1H:1V (horizontal:vertical). Flatter slopes may be required if pockets of 
unstable fill are encountered. 

Temporary open cut slopes in the native SILT (Unit 2), or SAND (Unit 3), should generally be no 
steeper than 3H:4V. A layer of polyethylene sheeting should be placed on the slope cuts and secured 
in place. This slope cut is expected to be feasible on the south face of the excavation, where the 
parkade is set back from the property line. 

A sloped excavation is generally expected to be feasible along the south property line where native 
soils are encountered, as the parkade is well set back from the property line. 

AH 13-01 encountered deep fill to 3. 7m near the south property line. Over-excavation and removal of 
this undesirable fill is required for support of townhouse footings at the location. This over-excavation 
would then be replaced with structural fill (as described in Section 5.4) to support townhouse footings. 
Structural fill should extend laterally past the footing perimeter by a distance equal to the depth of 
structural fill beneath the footing (1: 1 projection). This will require that the over-excavation extend to 
the property line at full depth, and would require a vertical cut at property line. This is only feasible if 
over-excavation and replacement is done in short sections, say 2m in width, or use vertical shoring. 

- 3 -
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exp Services Inc. 

DT5 Developments Ltd. - Geotechnical Exploration Report 
587 - 599 King Ectward Avenue, Vancouver, BC 

Reference No. : VAN-00213210-A0 
July 22, 2013 

A sloped excavation along the east property line may be feasible, if the cut slope can extend outside 
the property. Permission would be required from the neighboring property owner. Note that special 
procedures could be required to support the neighbor's chimney, depending on its foundation level. 

If slope cuts cannot be contained within the property lines, shoring using shotcrete and soil anchors 
would be required. Tlhis may be required along the east property line. Permission would also be 
required from the neifIhboring property owner, as soil anchors would extend into1 the neighboring 
property. 

Groundwater seepage into the excavation is expected to be minor, and it should be 1feasible to control 
using conventional sump pumping. 

Detailed excavation an1d shoring design is outside the scope of this report. 

Occasional large boulders may be encountered during excavation. It is possiblH that splitting or 
blasting of these boulders may be required to break down the boulders to a size that can be trucked 
offsite. 

5.3 Subgrade Pre1paration 

Existing fill , organic sil1Jtopsoil, soft/loose soils and other unsuitable soils should be stripped from the 
proposed building env1:llope areas to expose the underlying native SILT (Unit 2), or SAND (Unit 3) . 
Note that localized deeper excavation may be required to remove unsuitable materials such as along 
the south side of the site. Excavations may encounter large boulders. Larger boulders may require 
blasting or other techniques for removal. 

The native soils encountered at this site are considered moisture sensitive and prone to softening on 
disturbance or exposure. Ponding of water on the exposed subgrade soil during construction should 
be minimized by propm drainage. Any water-softened or disturbed material shoulcl be stripped and 
removed. Stripping to final grades should be carried out using an excavator equipped with a smooth 
clean-out bucket. The· excavator should progressively retreat from excavated area:s as the stripping 
proceeds in order to pirevent disturbance to the exposed subgrade. No construction traffic should be 
allowed on the prepan:ld subgrade prior to placement of a protective granular layeir. A thin layer of 
clear crushed gravel may be placed on the subgrade to reduce disturbance. 

All stripped subgrade should be reviewed by the Geotechnical Engineer shortly aftm excavation and 
prior to covering with structural fills, granular layers or concrete. Any soft/disturbBd soils identified 
during the subgrade rE!view should be over-excavated and replaced with compacted! structural fills as 
detailed in Section 5.4 below. 

5.4 Structural Fill 

Any areas where structural fills are required to support building foundations or slabs should be stripped 
and prepared in accordlance with Section 5.3 (Subgrade Preparation) above. 

Structural fill should consist of 19mm minus crushed gravel. Structural fill should be placed in 
maximum 300mm lifts in loose thickness. Each lift should be compacted to at least 95% Modified 
Proctor maximum dry density before the next lift is placed. A representative of exp should review the 
placement and compaction of structural fill to confirm that the specified density is achi,eved. 

- 4 -



City of Vancouver - 2020-387 - Page 375 of 382

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

5.5 Foundations 

exp Services Inc. 

DT5 Developments Ltd. - Geotechnical Exploration Report 
587- 599 King Edward Avenue, Vancouver, BC 

Reference No.: VAN-00213210-A0 
July 22, 2013 

The proposed building may be supported by conventional strip, and spread footings. The proposed 
parkade grade suggests that footing level would be in the order of 0.5 to 5 5m below existing grade, 
depending on location. The subgrade at or near footing level is expected to consist of the native SILT 
(Unit 2), or SAND (Unit 3). Footings may be constructed on this native subgrade, or on structural fill 
placed directly over the!Se soils as described in Section 5.4 above. 

• Footings supported on the native very stiff to hard SILT (Unit 2), or dense SAND (Unit 3) , 
may be designed for an allowable bearing pressure of 200 kPa. 

• Footings supported on the structural fill may be designed for an allowable bearing pressure of 
200 kPa. Wherei footings are supported on structural fill, the structural fill should extend laterally 
past the footing perimeter by a distance equal to the depth of structural fill beneath the footing 
(1 :1 projection). 

The allowable bearing pressure may be increased by a factor of 1.5 to obtain ultimate factored bearing 
resistance. 

The minimum width o,f strip and spread footings should be 450mm and 900mm, respectively. A 
minimum embedment depth of 450mm for exterior footings is irecommended for frost protection and 
confinement considerations. A minimum embedment depth of 300mm for footings at interior heated 
areas is recommended for confinement considerations. 

Where adjacent footings are stepped, the upper footing should extend below a 2H:1V gradient line 
projected upward from the bottom edge of the lower footing. Footings should be positioned similarly 
next to structures such as vaults, elevator pits, etc. 

Total settlement of strip and column footings constructed as described above were estimated to be 
25mm or less. Differential settlements were estimated to be about one-half of total settlements, over a 
distance of 20m. 

5.6 Seismic Cons.iderations 

Based on the soil conditions encountered and the 2012 BC Building Code, the subject site would 
generally be classified as Site Class "C". The soils encountered are not expected to be susceptible to 
liquefaction during the design earthquake event. 

Firm ground peak horizontal acceleration (PGA) with a 2% probability of exceedance in 50 years is 
0.47g. 

5.7 Perimeter Drainage 

Perimeter drainage should be installed at footing level around the exterior of the proposed building. 
The drainage should consist of minimum 150mm diameter perforated PVC pipe surrounded with at 
least 150mm of 19mm clear crushed gravel. In addition, a minimum 150mm thickness of birdseye 
gravel should be place!d over the clear crushed gravel to act as a filter. The remaining backfill around 
the exterior foundation walls should be clean sand and gravel or clean sand (less than 5% fines) to 

- 5 -
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exp Services Inc. 

DT5 Developments Ltd. - Geotechmcal Exploration Report 
587 - 599 King Ed.vard Avenue, Vancouver, BG 

Reference No .. VAN-00213210-A0 
July 22, 2013 

permit free drainage of seepage water to the perimeter drains. The invert of the drains should be 
located a minimum of 200mm below the underside of the slab-on-grade/basement slab, but not lower 
than the underside of adjacent footings. 

The footing drain system should be discharged by solid pipe into the permanent off-site storm water 
system. Roof drains should be separate from the footing drain system. 

The surrounding grade should be sloped to direct surface water away from the completed building. 

5.8 Slab-on-Grade Floors 

Prior to slab-on-grade construction, the subgrade should be prepared and reviewed as described in 
Section 5.3 (Subgrade Preparation). It is n:?commended that floor slabs be underlain with a minimum 
150mm thickness of 19mm clear crushed !~ravel, compacted to an equivalent of 95% of its Modified 
Proctor maximum dry density. The free-draining underslab gravel should be hydraulically connected to 
the perimeter drain system. Minimum 6 mil polyethylene sheeting should be provided beneath the 
slab-on-grade to reduce dampness in moisture sensitive areas. 

5.9 Backfill and Lateral Earth Pressu1res 

Free draining granular backfill, containing le!SS than 5% fines (passing 0.075mm sieve) should be used 
against the basement walls and retaining walls. Wall backfill should be compacted to at least 95% 
Modified Proctor maximum dry density in an:las supporting pavement or structural elements. 

The suggested lateral earth pressures are shown on the attached Figure 2, "Lateral Pressure for 
Foundation Wall Design". 

5.10 Geotechnical Review during Building Construction 

Geotechnical field reviews will be required to satisfy Letters of Assurance requirements that will need to 
be submitted to the City of Vancouver, and to document that the recommendations of the geotechnical 
report are followed. It is expected that 9eotechnical field reviews will be needed to address the 
following issues: 

• review of excavation slopes exceeding WorkSafeBC requirements; 
• review of shoring, anchor installation ,and shotcrete removal; 

• confirm adequacy of stripped/excavated subgrade for building envelope areas; 

• review of excavated footing subgrad13s to confirm allowable bearing pressure prior to structural 
fill, rebar and concrete placement: 

• density testing of any structural fill placed under slabs-on-grade. 

6.0 CLOSURE 

Please be advised that the contents of this report are based on information provided to exp by DT5 
Developments Ltd. and their agents, and exp's understanding of the proposed development as 
described in this report. If the development plans change or if during construction the soil conditions 
are noted to be different than those described in this report, exp must be notified promptly and the 

- 6 -
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exp Services Inc. 

DT5 Developments Ltd. - Geotechnical Exploration Report 
587 - 599 King Edward Avenue, Vancouver, BC 

Reference No. : VAN-00213210-A0 
July 22, 2013 

recommendations on the geotechnical aspects of the proposed development reviewed and adjusted 
accordingly. 

Also, note that this report was prepared for the exclusive use of exp's client, DT5 Developments Ltd. 
and their designated consultants and agents, and may not be used by other parties without written 
consent of exp. Exp "Interpretation & Use of Study and Report Instructions" is attached. These 
instructions form an integral part of this report and should be included with any copies of this report. 

Site Contractors should make their own assessment of subsurface conditions and select the 
construction means and methods most appropriate to the site conditions. This geotechnical report 
should not be included in contract specifications without suitable qualifications and prior review by exp. 

We appreciate this opportunity to be of service to you. If you have any questions regarding the 
contents of this report, or if we can be of further assistance to you on this project, please call the 
undersigned. 

Kai-Sing Hui, P.E Walt Dengler, P .Eng. 
Senior Geotechnical Engineer Senior Geotechnical Engineer 

cc: Konning Tam, Architect, W.T. Leung Architects Inc. konning@wtleungarcc.com 

Attachments: Interpretation & Use of Study and Report 
Test Hole Location Plan (Figure 1) 
Lateral Pressure Diagram (Figure 2) 
Test Hole Logs (AH13-01 to AH13-03) 

WD·ksh.dm 

L:\2013 (starting at 0210575-AOJ\0213210-AO KSH King Edward Green\Report\exp LE 2013 07 22 Geo Exploration Rpt West K Edward Ave.docx 
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INTERPRETATION & USE OF STUDY AND REPORT 

1. STANDARD OF CARE 

This study and Report have been prepared 1n accordance with generally accepted eng1neenng consulting practices 1n this area No other warranty, 
expressed or lmphed, is made. Engineenng studies and reports do not lnctude environmental consulting unless specifically stated in the engineering 
report 

2. COMPLETE REPORT 

An documents, records, data and files, whether electronic or otherwise, generated as part of this assignment are a part of the Report which is of a 
summary nature and Is not Intended to stand alone without reference to the Instructions given to us by the Client, communicaUons between us and the 
Cient, and to any other reports. wnUngs, proposals or documents prepared by us for the Chent relative lo the spectfic Site descnbed herein, all or which 
constitute the Report 

IN ORDER TO PROPERLY UNDERSTAND THE SUGGESTIONS, RECOMMENDATIONS AND OPINIONS EXPRESSED HEREIN, REFERENCE 
MUST BE MADE TO THE WHOLE OF THE REPORT WE CANNOT BE RESPONSIBLE FOR USE BY ANY PARTY OF PORTIONS OF THE 
REPORT WITHOUT REFERENCE TO THE WHOLE REPORT 

3. BASIS OF THE REPORT 

The Report has been prepared for Ille specific site, development, bu1ld1ng design or butlding assessment obJectJves and purpose that were descnbed to 
us by the Client. The apphcabihty and rehab1lity of any of the findings, recommendations, suggestions, or opIn1ons expressed in the document are only 
vahd to the extent that there has been no matenal alterabon lo or variation from any of the said descnpUons provided to us unless we are specifically 
requested by the Client to review and revise the Report in light or such atterauon or vanalJon 

4. USE OF THE REPORT 

The Information and opinions expressed in the Report. or any document forming the Report, are for the sole benefit of the Client NO OTHER PARTY 
MAY USE OR RELY UPON THE REPORT OR ANY PORTION THEREOF WITHOUT OUR WRITTEN CONSENT WE Wilt CONSENT TO ANY 
REASONABLE REQUEST BY THE CLIENT TO APPROVE THE USE OF THIS REPORT BY OTHER PARTIES AS "APPROVED USERS" The 
contents of the Report remain our copyright property and we aulhonse only the Client and Approved Users to make copies of the Report only In such 
quantities as are reasonably necessary for the use of the Report by !hose parties The Client and Approved Users may not give, lend, sell or otherw,se 
make the Report, or any portion thereof, available lo any party without our wntten permission. Any use which a third party makes of the Report, or any 
portion or the Report, are the sole responsib1hty of such third parties We accept no responsibility lor damages suffered by any third party resulting from 
unauthorised use of the Report 

5. INTERPRETATION OF THE REPORT 

a 

b. 

C. 

Nature and Exactness of Oescr1pt10ns ClasslficalJon and Identification of soils, rocks, geological units, contaminant matenals, building 
envelopment assessments, and engineenng estimates have been based on investigations performed in accordance w,th the standards set 
out In Paragraph 1 Class1ficaUon and 1dentJficauon of these factors are Judgmental 1n nature and even comprehensive sampling and testing 
programs, implemented with the appropriate equipment by experienced personnel, may fail to locate some conditions All Investigations, or 
building envelope descripbons utilizing the standards of Paragraph I w,11 involve an inherent risk that some cond11Jons w,11 not be detected 
and all documents or records summansing such 1nvesbgatlons w,11 be based on assumpbons of what exists between the actual pomts 
sampled Actual conditions may vary significantly between the points 1nvestJgated and all persons making use of such documents or records 
should be aware of, and accept, this nsk. Some cond1tlons are subJecl to change over bme and those making use of the Report should be 
aware of this poss1btlity and understand that the Report only presents the conditions at the sampled points at the tJme of samphng Where 
spectal concerns exist, or the Chent has special considerations or requirements, the Client should d1sctose them so that add1t1onal or spectal 
lnvesbgations may be undertaken which would not otherwise be within the scope of 1nvestJgat10ns made for the purposes of the Report 

Rehance on Provided lnformahon The evaluation and conctuslons contained In the Report have been prepared on the basis of conditions 1n 
evidence at the time of site inspectJons and on the basis of informallOn provided to us We have relied 1n good faith upon representabons, 
Information and Instructions provided by the Client and others concerning the site • Accordingly, we cannot accept responsibility for any 
deficiency, misstatement or inaccuracy contained In the report as a result of misstatements, omissions, misrepresentations or fraudulent acts 
of persons providing inlormabon 

To avoid misunderstandings, exp Services Inc (exp) should be retained to work with the other design professionals lo explain relevant 
eng1neenng findings and to review their plans, drawings, and spec,ficatlons relabve to englneenng Issues pertaining to oonsulting services 
provided by exp Further, exp should be retained to provide field reviews during the construction, consistent with building oodes guidelines 
and generally accepted practices Where apphcable, the field serv= recommended for the proJect are the m1n1mum necessary to ascertain 
that the Contractor's work 1s being earned out in general confomn1ty with exp's recommendat10ns Any reduction from the level of services 
normally recommended w,11 result in exp providing qualtfied op<nions regarding adequacy of the work 

6.0 AL TERNA TE REPORT FORMAT 

When exp submits both electronic file and hard copies of reports, draw,ngs and other documents and deliverables (exp's instruments of professional 
service), the Client agrees that only the signed and sealed hard copy versions shall be considered final and legally binding The hard copy versions 
submitted by exp shall be the ongmal documents for record and working purposes and, 1n the event of a dispute or discrepancy the hard copy versions 
shal govern over the electronic vers10ns Furthermore, the Cltent agrees and waives all future right of dispute that the original hard copy signed version 
archived by exp shall be deemed to be the overall original for the Proiect 

The Chent agrees that both electronic file and hard copy versions of exp's instruments of professional service shall not, under any circumstances, no 
matter who owns or uses them, be altered by any party except exp The Client warrants that exp's Instruments of professional service will be used only 
and exactly as submitted by exp. 

The Cllent recognizes and agrees that electronic flies submitted by exp have been prepared and submitted using spec,fic software and hardware 
systems Exp makes no representabon about the compabblhty of these files with the Client's current or future software and hardware systems 
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:!.·exp. exp 5eMces Inc 
;b'-4. 4 .(,4 

'tr7 RECORD OF AUGERHOLE : AH13-01 
27~3001 Waybume Dnve 7 ~~1~1 
Burnaby, BC VSG 4W3 
Telephone 604-87 4-1245 

CLIENT DT5 Develooments Ud - PROJECT NAA£ Ki!]j EdNard Green ~I 

.J/ e'\-;---PROJECT NU"'3ER VAN-00213210-AO PROJECT LOCATION 587 Kina Edward A-,ue Vanoouwr~C 

DRILLING DATE 6/19/13 AUGERHOLE LOCATION N. 5455165 E. 491407 

DRILLING CONTRACTOR UlllWlde DriUina Co Ltd ELEVATION 

DRILLING r.<ETHOD _ Sohd Stem A,.,_ GROUND WATER LEVELS: £.AT TINE OF DRILLING -
LOGGED BY DGS CHECKED BY KSH -- ~ AFTER DRILLING -

SAMPLES SPTNVALUE FINES CONTENT 
BLOWS/03m (~ D s • E T ELEV 

,I. 

p R 0:: >- 20 ~60 80 20 40 60 80 SOIL DESCRIPTION DEPTH w w 0:: 
T A Ul a. w DYNAMIC CONE PLASTIC & LIQUID LIMIT (m) :; 

~ > H T ;;) 0 BLOWS/03m MOISTURE CONTENT 
(m) A z u '-, PL MC LL w 1-e 0:: 

20 40 60 80 20 40 60 80 
~ S00 -- 01 

SILT, trace sand, trace gravel, roollets, brown, nust. (loose) (FILL} S1 AU ~ -
~~ I -

,- 16 
SILT, trace gravel, hght broNnish grey With rust stam,ng nust to danl>, (sbff 05 ~ 

j 
to--, std!) shght plastoc (FILL?} 

. 

I \ ·-,_) ~ T7 

r-t-ro -S2 AU -
18 

>- . --
-grades to SILT some sand. some gravel by 1 Sm I -

,._]. 
- rlO 

S3 AU -- 1: --20 - ~0->- -pockets a peat rermants @ 2 4m 

....) 
1-a 

- S4 AU 
~ . -SILT, some a<gonics, dark brown, damp, (~rm) 30 40 

u - 3--
- -dnlhng becomes hard @ 3 7m 

-~ SAND, some soil to silly some gravel, light brown With rust stains, danl>, 
2--

~ 
(dense to very dense) sand is ~ne to rredlum grained gravel os sub-angular to 

-'-~ sub-rounded 
-DCPT Refusal 25 blows/25mn 

S5 AU -- -11 - . 
.2 

-
S6 AU --J 10 

-grades to SAND, trace to some silt, trace to sorre gravel by 6m 

,-

..J 

S7 AU --- 8 

Bottom of hole at 7 6m 
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.;.;exp. exp SeNfces Inc. RECORD OF AUGERHOLE : AH13-02 
275-3001 Waybume Dm1e PAGE 1 OF 1 
Burnaby, BC V5G 4W3 
Telephone. 604-874-1245 

CLIENT DTS De~ts Ltd. PROJECT NAAE ~ng Edward Green Dewlopment 

PROJECT NUW!ER VAN-00213210-AO PROJECT LOCATION 587 Ki!:!9 Edward Avenue, Vancouver, BC 

DRILLING DATE 6119113 AUGERHOLE LOCATION N. S455195 E. 491452 

DRILLING CONTRACTOR UlllWlde Dnlllng Co. Ltd. ELEVATION 

DRILLING METHOD Solid Stem A,,,__ GROUND WATER LEVELS: ,;--. AT Tllli'E OF DRILLING 3 0m Inferred 

LOGGED BY DGS CHECKED BY KSH \l AFTER DRILLING -
SAMPLES SPTNVALUE FINES CONTENT 

BLOWS/0.3m 
(~ D s 

';/1 • E T ELEV p R Q'. >- 20 40 60 80 20 40 60 80 SOIL DESCRIPTION DEPTH w w Q'. 
T A m a. w DYNAMIC CONE PLASTIC & LIQUID LIMIT (m) ~ ~ > H T :::> 0 BLOWS/0.3m MOISTURE CONTENT 

(m) A z (.) 

~ PL MC LL w I • I Q'. 
20 40 60 80 20 40 60 BO 

b"'v" CONCRETE 
01 S8 AU • iJ f--... SIL TY SAND & GRAVEL, black, da"l), (loose) (FILL) - - y 

~ ORGANIC SILT, son-e sand, some gravel, trace to sorre organics, dark 0.3 1 .-. - -brown, darTf) to wet, (firm to soft) (POSSIBLE PREVIOUS TOPSOIL) S9 AU 
I ... 

I/ 67 
._j 

SILT, son-e sand, sorre gravel, light brownish grey with rust starting, 1T101st, 1 1 ~-
(hard) slightly plashc 

----- S10 AU ' - -... 
12 - . ~a 

J SANDY SILT, son-e gravel to gravelly, grey, dal11), (stiff to very sbfl) sand is 1.8 -
fine grained, gravel is angular to sul>rounded 

r 

,_ 

S11 AU -
~ ~ 10 -SAND, some sitt, trace gravel, grey, wet, (dense to very dense) sand Is well 3 .0 

graded 
,_ 

~ r:::r ,_ -grades to GRAVELLY SAND to SANDY GRAVEL by 3 9m, gravel is - S12 AU -... 
"G 

4.0 17 sub-rounded to sub-angular 
Do r ,_ 
IJO 
o() 

-? D,;, ( 
bJ 
•G 
Do t S13 AU --
b.J 12 

J 
•G 
i)o C 
pO 
•G ; 

- [)o C 
' bQ 

_] 0 :::i· 
S14 AU -Do C ' -

0 9 

- 0 0' 
b t ' 

_!! 
I.? <.j 

o/' . . 
) ...) 

·. t 
oJ - o{j , 

1c 
S15 AU -

__J ~i . 
13 

' 
Bottom of hole at 9 1 m. 
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.... 
Q. 
(!) 

! 
i:i 
i:i 
Q. 
Q. 
0 
~ 
0 
w 
(!) 

Q. 

t;s 

~:.~exp. exp SE!IVICeS Inc RECORD OF AUGERHOLE : AH13-03 
275-3001 Waybume Dnw PAGE 1 OF 1 

Burnaby, BC 1/SG 4W3 
Telephone 604-874-1245 

CLIENT DTS ,-.. s Ltd PROJECT NAt.£ Klna Edward Green~ 

PROJECT NU,-eER VAN-00213210.AO PROJECT LOCATION 587 Kina Edward All90U!...Y._8nC0Uller, BC 

DRILLING DATE 6/19113 AUGERHOLE LOCATION N. 5455202 E. 49~ 

DRILLING CONTRACTOR UnM'lde Dnllino Co Ltd ELEVATION --
DRILLING t.ETHOD Solid Stem A,.,_ -- GROUND WATER LEVELS: ,-, AT Tit.£ OF DRILLING _37m Inferred 

LOGGED BY DGS --- CHECKED BY KSH Sf AFTER DRILLING -
SAMPLES SPTNVALUE FINES CONTENT 

BLOWS/03m 
(~ D s ... 

E T -.,. 
p R D~~ a: >- _ 20_ 40 60 80 20 40 60 80 SOIL DESCRIPTION w w a: 
T A al a.. ~ DYNAMIC CONE PlASTIC & LIQUID LIMIT (m) ::; ~ H T :J 0 BLOWS/0 3m 

I 
MOISTURE CONTENT 

(m) A z u I, Pl MC u w .--_. a: 
20 40 60 80 20 40 60 80 

SILT, trace to some sand, trace gravel, rootlets, light brown, dry (firm) 

1.f 
---

ORGANIC SILT. some sand to sandy, some gravel, wood fibres and peat 03 - rermants black with red and orange inclUSIOOS, d81ll), (soft) plastJc ' 

r I __J S16 AU • _j -
I SILT, some sand, some gravel, hght bro,wnh grey 'Mlh rust starnng, dafT1) 1 1 S17 AU -

(firm to sbll) ptastK: -21 -

...J. 

CLAYEY SILT, some sand, some gravel, seams of sand, grey, dafT1), (llef)' 21 

1, sbff to hard) plastic - I• 

S18 AU --
,_.] 15 

t-- ~ 

SAND, trace silt, 0CCaSIOllal pockets of Olg3llic slit. light bro.Ml, dan1>, (dense 30 
to 111!fY dense) fine to medium grained 

I-

-+-

~ 
S19 AU • -

I-

_§ •Slit content 1ncreas1ng with depth 

I-
' 

S20 AU --..JI 19 
p-U: -- -
ill 

SAND & GRA\IH, trace silt, grey, we~ (dense to 111!fY dense) 61 

- ~-- SAND hght broWI\, v.et. (dense to 111!fY dense) fine to medium grained 6 4 

,...1 
SAND, some sdt. grey, v.et. (dense to very dense) fine grained 70 

S21 AU --
I- 23 

..Jl 

I-

S22 AU -
,_J -becomes coarser by 1 Om -18 

Bottom of hole at 9 1 m 
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Our File: VAN-00213210-A0 

BUILDING BY-LAW 2014- CITY OF VANCOUVER 

SCHEDULE C-8 
Forming Part of Subsection 2.2.7, Division C of the 

Building By~aw 

~~ «f 16' cPS-
Building Permit No 

ASSURANCE OF PROFESSIONAL FIELD REVIEW 
AND COMPLIANCE 

Notes: (i) This letter must be submitted after completion of the project but prior to final inspection by the Chief Building 
Official. A separate letter must be submitted by each registered professional of record. 
(ii) This letter is endorsed by: Architectural Institute of B.C., Association of Professional Engineers and 

Geoscientists of B.C. 
(iii) In this letter the words in italics have the same meaning as in the Building By-law. 

To: The Chief Building Official 

Re: Geotechnical 

Discipline (e.g. Architectural, etc.) {Print) 

King Edward Green - Blocks A, B, C and Parkade 

Name of Project (Print) 
4050 Ash Street, Vancouver, BC 

Address of Project {Print) 

Lot A Block 660 District Lot 526 Group 1 NWD Plan EPP32820 

Legal Description of Project (Print) 

(Each registered professional of record shall complete the following:,) 
Kai-Sing Hui, P.Eng. 

Name (Print) 

275 - 3001 Waybume Drive 
D (Professional's Seal and Signature) 

Address {Print) 
Burnaby, BC V5G 4W3 

604.874.1245 

Phone No. 

I hereby give assurance that 

January 17, 2017 

Date 

(a) I have fulfilled my obligations fo field review as outlined in Subsection 2.2. 7, Division C of the Building By
law and in the previously submitted Schedule B, "ASSURANCE OF PROFESSIONAL DESIGN AND 
COMMITMENT FOfi FIELD REVIEW, and 

(b) those components of the project opposite my initials in Schedule B substantially comply in all material 
respects wit~ 

(i) the applicable requirements of the Building By-law and other applicable enactments respecting 
safety, ot including construction safety aspects, and 

(ii) the plan and supporting documents submitted in support of the application for the building permit, 
(c) I ~ a registerea professional of record as defined in the Building By-law. 

I of record is a member of a firm, complete the following:) 

~ the~~- '~! . k.~ 1P} 1i•~ e f firm) = ....,.__,__.,,._--... I J., Ll 
Note: The above letter m st b sign@~►~yi~~~, FP.6~~lo Jf.~f ~(idrd, who is a registered professional. The 
Building By-law defines a egistered professional to mean ~ { 

(a) a person who is egistered or lice12_sgdflo& rai:;tj~e as an archile t under the Architects Act, or 
(b) a person who is egistered or lictnsedlfolp~Htll e as a profesp ip· al engineer under the Engineers and 

Geoscientists A , t....._
1 1 ' " 8 8 emp l haJI 011I)' OPe 18 , 

form PBrt or 1;10 CP ProJa~ .• ~0d shlgnify that these documentr 
aw rov11 ot dll31 ~ 9 ,el, r.01 cc-~:;vru: mi 

gn services randerod by otl', 

CRP's Initials 




