Appendix A

Test Holes Location Plan
Test Holes Logs
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PROJECT: PRPS Reliability - Forcemain Twinning

| CLIENT: City of Winnipeg

TESTHOLE NO: TH07-01

LOCATIGN: Outside fenced compound around retention pond N 5,521,344.3 E 620,277 6

PROJECT NO.: D285 202 (1

CONTRACTOR: Paddock Driling Lid.

l METHOD: RM30, 125mm dia. SSA

ELEVATION (m): 238.15

LOG OF TESTHOLE 2007 03 20 WILKES AVE AND PERIMETER TH LOGS. GPJ UMA.GDT SM/O7

SAMPLE TYPE Wcrea {([JsHeLBY TUBE [ SPLIT SPOON Heuk INorecovery  [Jlcore
BACKFILL TYPE WsenToniTE [ Joraver [[stougH F 4 GROUT [/ICUTTINGS [ Jsanp

ol s HE] ey

— [T, k=

s By 3 e 8

e =

= B35 SOIL DESCRIPTION YT | = | esrTisendstrenteie | COMMENTS 2

b @ o T3] & Bows200mm) <

O R, ZF| @ 04081 m iy

174 7] FLASTIC M. LJGUD i

/& 8 &

- 0 | g §§ CLAY (Topscil} - sitty, trace organics (rootlets), black, frozen SO : 738 -
- ! CLAY ity 3
- - dark brown 3
- - frozen to ~0.9m - s ]
1 - s, moist below §.9m .
- - medium to high plasticity - s 237
-2 :
2 . Gse 236
- - brown, firm to stiff beiow 2.4 m ]
C 3 m Gss ]
- 235
4 ;
. 234
: - oo 1
= "/ ]
[ 7] ST 233
- o Sl (Tilly - sandy, some clay, trace gravel ]
- 5 Y - tight grey o ]
- ) {éf - compact, moist i
- R - low to non plastic ]
-6 J ]
s ) A TE
- ALYE 862 15 ]
: Lh ]
- RitYa .
> grie ]
- 94 231
- Ajs c“ ]
s Keae ;
3 : ; 5 X s63| 13 ;
i
g 5394 ]
5 rege ]
» ABe b
! Krke ]
: i 229
- - % C X 864 4
- e s .
[ TG ]
Y ""?:‘E% 225 -
- ek 3
- . ‘.?»}‘ ]
i Ik :
C ¥ % 3 SAND - some sitt, some gravel X s | o6 .
11 079 - dense, moist to wet, medium to coarse grained -
N END OF TEST HOLE AT 11.1m IN SAND TILL 227
[~ Notes: 7
- 1. Power auger refusal at 11.1m. ]
- 2. inslalled standpipe at 1.0 m. :
12 3. Backfifed test hole with sand to 9.8 m, bentonite chips to 1.5 m, cutings 1o 0.6 m, 206 ]
- bentonite chips to 0.3m and capped with Sush mount cover. 1
E 4. Water level al .15 m beiow ground surface on May 3, 20G7. B
13 :

LOGGED BY: S, Pefers -

COMPLETION DEPTH: 11.13m

REVIEWED BY:

COMPLETION DATE: 3127107

PROJECT ENGINEER: Faris Khaiil

Page 1 of 1




PROJECT: PRPS Reliability - Forcemain Twinning

| CLIENT: City of Winnipeg

TESTHOLE NO: THO7-02

LOCATION: Invert of ditch on Wast side of Perimeter Hwy. N 5,521 428 9 E 620,426 9

PROJECT NO.: D265 202 01

CONTRACTOR: Paddock Driling Lid.

| METHOD: RM30, 125mm dia, SSA

ELEVATION (m): 237.707

LOG OF TESTHOLE 2007 03 29 WALKES AVE AND PERIMETER TH LOGS GPJ UMA.GDT 514/07

SAMPLE TYPE W cra [ils#EBY TUBE  [X]SPLIT SPOON Sauk Inorecovery  [Jcore

wmad Lil E

Elg £ z

|-}

E 5 SOIL DESCRIPTION g COMMENTS | &

al o= % < =

a |5 T @ 4

5] 28] BLASTIC ML LIGUD i}

2043 &) A

- & CLAY - silty e e -
- 7 ~ brown 1
- / -frozento ~1.1m .
- / 237
= 1
C / - stiff, moist befow 1.1m ]
. / - medium o high plasticity ]
- / - firm to stiff below 1.5m 936 ]
-2 / ;
- / . cs2 ]
- / . s 235
3 / ]
g % . 238
T - i
: 4 - dark brown, frm below 4.3 m - ss |
: END CF TEST HOLE AT 4.6 m IN CLAY e 2334
- Notes: ]
- 1. No sloughing. 1
- 2. No seepage. E
- 3. Backfilled test hole with auger cutiings. g
- 232
-5 ;
5 231
-7 ]
- 236
o :
- 229
= 5
- 228
;— 10 E
- 227
11 ;
- 296 -
E“ 1z :
: 225
- 13 ' 3

LOGGED BY: S. Paters

COMPLETICN DEPTH: 457 m

REVIEWED BY:

COMPLETION DATE: 3/27/07

PROJECT ENGINEER: Faris Khalil

Page 1 of 1




PROJECT: PRPS Reliability - Forcemain Twinning

| CLIENT: City of Winnipeg

TESTHOLE NO: TH07-03

LOCATION: Invert of ditch on East side of Perimeter Hwy. N 5,521,427.4 £ 6204734

PROJECT NO.: D265 202 01

CONTRACTOR: Paddock Drilling Ltd.

l METHOD: RM30. 125mm dia. SSA

ELEVATION {m): 237598

LOG OF TESTHOLE 2007 03 28 WILKES AVE AND PERIMETER TH LOGS.GPJ UMA GDT 5/4/07

SAMPLE TYPE Bcrs [[]jsHeLey TuBe  [X]sPLIT SPOON E=BULK norecovery  [flcore
ad i ,g
g3 S =
(=}
5 SOIL DESCRIPTION =i COMMENTS | &
B 135 =3 5
o o BLASTIC  ME. uouD [
W40 8 86
E0 CLAY Tslity ORI ]
- 7 - brown to dark brown ]
- / - sliff, moist 237
- / - madicm to high plasticity .
-1 / ]
s / e ]
- / - brown below 1.5 m 236 -
7 z
- / | Jec: N .
U - 225
- e §
-3 ]
- . 3
- b SILT (Til) - trace clay, trace sand, lrace gravel : E
3 - fight brown e 234 4
N - moist o ]
5"4 - iow to non plastic . ]
- | ReTh R ]
. T END GF TEST HOLE AT 48 m IN SILT TiLL o 233
o Notes: .
- 1. No sloughing. E
- 2. No seepage. 3
- 3. Backfilled test hole with bentonite chips to 3.0 m below ground surface ang auger cuttings to 237 3
- surface. ]
-6 :
: 2319
-7 ]
- 230
i ]
- 2291
-9 :
- 226
10 :
- 277 -
11 ]
s 226
12 ]
E 225 ‘;
o I T R T O S S ecats D Z

UMA A

LOGGED BY: S, Peters

REVIEWED BY:

COMPLETION DATE: 3/27/07

PROJECT ENGINEER: Faris Khali

Page 1 of 1




PROJECT: PRPS Reliability - Forcemain Twinning E CLIENT: City of Winnipeg

TESTHOLE NO: TH07-04

LOCATION: West of service road on East side of Perimeter Hwy. N 5,521,526.0 £ 620,522.9

PROJECT NO.: D265 202 01

LOG CF TESTHOLE 2007 032 29 WILKES AVE AND PERIMETER TH LGGS GPJ UMA GDT 814/07

CONTRACTOR: Paddock Drilling Ltd. g METHOD: RM30, 125mm dia. SSA ELEVATION {m}: 238.523
SAMPLE TYPE Mcres (llsHetey TuBE  [XSPLIT SPOON FBuLK [Inorecovery  [Jflcore
i [TH ’é\
—- B a &
-1
5 SOIL PESCRIPTION (1 COMMENTS =
8|z HE: %
b 3 PLASTIC LIGUID i
o 4 ac

- 0 § g % CLAY (Topsoil} - siity, race organics {rootieis}, black, frozen L ‘ ]
- _Reid 1
SV ReTY e 28
- / - dark brown x E
-1 / - stiff, dry to moist i Rl ]
- / - medium to high phasticity b
- / - brown, molst below 1.5m - 237
F ) % .l ]
: / | TR 236
- 43 X SILT (Till) - trace Giay, trace sand, trace gravel - .
-3 0:) Q4 - brown b
C 5 44 - moist B
. ! D ‘::' - fow to non plastic - 935 -
- @3 r i cs @ E
- T -
L » E
- 504 B G| ]
- B . 234
- ENDCOF TESTHOLE T4 6 m INSILT TILL ]
" g Notes: ]
- 1. No sloughing. N
- 2. No seepage. ]
- 3. Backfilled test hole with bentonite chips to 2.7 m below ground surface and auger cuttings to 233
- surface. 1
-5 5
E 232 —
-7
- 231
-8 .
s 230 -
-9 ;
- 22§
10 g
. 228 {
11 :
: 237 3
- 12 E
- 226 1
- 13 7

LOGGED BY: S, Peters

COMPLETION DEPTH: 457 m

>

COMPLETION DATE: 3/27/07

UMA  AFCOM REVIEWED BY:
' PROJECT ENGINEER: Faris Khalil

Page 1 of 1




LOG OF TESTHOLE 2007 03 28 WILKES AVE AND PERIMETER TH LOGS.GPJ UMA GDT 5/4/07

PROJECT: PRPS Reliability - Forcemain Twinning [ CLIENT: City of Winnineg

TESTHOLE NO: TH07-85

LOCATICN: West of service road on East side of Perimeter Hwy. N 5,521,626.0 E 620,626.2

PROJECT NO.: D265 202 01

CONTRACTOR: Paddock Driffing Ltd. § METHOD: RM30, 125mm dia. SSA

ELEVATION {m): 238.644

SAMPLE TYPE W crae [DsHetY TUBE  PXISPUIT SPOON Elsuik [Inorecovery  [[lcore

. o A%} =

E |8 i z

o [}

£ 5 SOIL DESCRIPTION u g COMMENTS | &

o)
& 8 = & o
& 3 PLASTIC  MC.  LIQUD m
0 4 & &

-0 CLAY {Topsoil) - silty, trace organics (roctiets}, black, frozen : : : ]
- R 1
- /A CAY sy 238
[ 4 / - grey, brown below 1.5 m b
- / - stiff, moist o ]
- / - medium to high plasticity m cos | ]
E / o 237
-2 % :
- / 238
- , | ger] b
- ALYE SILT {Til) - trace clay, trace sand, trace gravel 1
- % 4y - brown ]
C Jal - meist =
- B 13 - low to non-plastic | Jerd] 35
C4 Byl - ]
E Y - 5
- END OF TEST HOLE T 4.6 m IN SILT TiLL . 234
o Notes: ;
- 1. No sloughing. E
- 2, No seepage. 7
- 3. Backfilled test hole with bentonite chips to 2.7 m below ground surface and auger cuttings to 3
- surface. 233
-6 ]
- 232
7 ]
g 231
—8 1
- 230
-9 ]
g 229
10 3
2 228 -
1 1
y 227
12 ]
2 226 -
E 43 p

LOGGED BY: 8. Pelers

COMPLETION DEPTH: 457 m

REVIEWED BY:

COMPLETION DATE: 327107

PROJECT ENGINEER: Faris Khail

Page 1 of 1




PROJECT: PRPS Reliability - Forcemain Twinning 1 CLIENT: City of Winnipeq

TESTHOLE NO: THOT7-08

LOCATION: West of service road on East side of Perimeter Hwy. N 5,521,721.3 £ 620,556 4

PROJECT NO.: D265 202 (1

CONTRACTOR: Paddock Drilting Lid. f METHOD: RM30. 125mm dia. SSA ELEVATION {m): 238.784
SAMPLE TYPE .GRAB mSHEwY TUBE ﬁSPL!T SPOCN §BULK Z}NO RECOVERY {ECORE
e 17} ,E.E._
—_ | & o =
£lg e 3
=5 SOIL DESCRIPTION =1 COMMENTS | £
a5 =3 &
& 22 PLASTIC MG LU iii
- & § E CLAY (Topsail) - sitty, black to dark grey, frozen :
- e 238 -]
- 7 Ciia_:)\\:m silty - S E
- / - stiff, moist :
B / - medium to high plasticity . .
E / . 237 W,E
Y ! st ]
. % ca)l .
: o 236 -
........3 -
o SAwl SILT (Tif) - trace clay, irace sand, trace gravel 1
s ST - brown .
s G c“ - moist _ ) ]
- ) Ci - low to non plastic . G 235
S : :
i - :
E END OF TESTHOLE T4.6 m IN SILT TILL 214 _E
- Notes: k
- 1. No sicughing. 1
- 2. No seepage. 1
- 3. Bacxfilled test hole with bentonite chips to 3.0 m below graund surface and auger cuttings to ]
- surface. 133
-6 ]
s 232 -
7 ]
g 231 4
-8 .
- 230
9 3
- 239 -
:"'EG 3
; 228 -
11 .
- 227 -
12 .
E 13 2261

LOGGED BY: S. Peters

COMPLETION DEPTH: 457 m

UMA  ARCOM REVIEWED BY:

COMPLETION DATE; 3427407

LOG OF TESTHOLE 2007 03 28 WiLKES AVE AND PERIMETER TH LOGS.GPJ UMA.GDT 5/4/07

PROJECT ENGINEER: Faris Khalil

Page 1 of 1




LOG OF TESTHOLE 2007 03 26 WILKES AVE AND PERIMETER TH LOGS.GPJ UMA.GDT 574507

PRCJECT: PRPS Reliability - Forcemain Twinning ] CLIENT: City of Winnipea

TESTHOLE NO: THO7-07

LOCATION: West of service road on East side of Perimeter Hwy. N 5521,780.4 E 620,837.5

PROJECT NG.: D265 202 01

CONTRACTOR: Paddock Driling Lid. i METHOD: RM30, 125mm dia. SSA ELEVATION (m): 238.531
SAMPLE TYPE MR {[[ls#elBY TUBE  DX]SPLIT SPOON Eauk Lnorecovery  [JLcore
— H¥] =
- i oo =
|5 SOIL DESCRIPTION ue COMMENTS | £
813 Hb &
& 5 PLASTIC ML LIOUD o
5 W40 8 %
" CLAY - silty Lo E
s 7 - brown ;
" -frozento~1.2m E
- % . G2 8
= / ]
- / - stiff, moist, medium to high plasticity below 1.2 m G :
- / - dark brown beiow 1.5 m 237—:'
-2 / ]
3 / M Gis 1
: / - trace gravel below 2.4 m 236
2 / . 1
= / ]
: % - 235
- F Gi7 | ]
-4 / ]
3 "/ 1 1
s % 4 SILT (Tilly - trace clay, trace send, trace gravel, brown, mois?, low to non piastic M cie ]
g END OF 1687 HOLE T 4.6 m INSILT TILL o 24
o Notes: ]
- 1. No sloughing. ]
- 2. No seepage. ]
- 3. Backfilied test hole with bentonite chips to 4.0 m below ground surface and auger cuttings to 233
- surface. ]
-6 ]
g 232 —
-7 :
g 231
= ]
230
9 :
228
16 ]
g 238
11 ]
227
12 1
g 226 ~
- 13 ]
LOGGED BY: S. Peters COMPLETION DEPTH: 457 m
REVIEWED BY: COMPLETION DATE: 327407
PROJECT ENGINEER, Farls Khalil Page 1 of 1




PROJECT: PRPS Reliability - Forcemain Twinning

1
| CLIENT: City of Winnipeg

TESTHOLE NC: TH07-08

LOCATION: West of service road on East side of Perimeter Hwy. N 5,521,880.4 £ 620 640.8

PROJECT NG.: D265 202 01

CONTRACTOR: Paddock Drifting Lid.

. METHOD: RM30, 125mm dia, SSA

ELEVATION (m): 238.351

LOG OF TESTHOLE 2007 03 25 WILKES AVE AND PERIMETER TH LOGS GPJ UMA GDT 5407

SAMPLE TYPE Wcres [TT]sHELBY TUBE < sPLiT SPOON Hsuik ' noRecovery  [Jlcore
et i E
E B 2w z
o
05 SOIL DESCRIPTION Wi g COMMENTS | &
e
a3 =3 i
@D o PLASTIC MO, LIGUD o
0408 50
- 0 CLAY -sity ERRERNR :
: 7 - brown 238
- -frozento~15m . ]
- / R cr| ]
/7 ]
5 / - stiff, moist, medium to high plasticity below 15m ]
-2 % ]
’ a9 ]
5 / - 236
- ; % - dark brown below 2.7 m I i ]
F A E
5 Sk SILT {THl) - trace clay, trace sand, trace gravel . 235 1
- ¥3 Mg - hrown ‘ “ fe3h 7
- J0.% - dryto moist ]
- 4 A TF - low to nen plastic i ]
- M G| 234
. END OF TEST HOLE T 45 m IN SILT TILL . ]
- Notes: ]
- 1. No sloughing. ]
- 2. Mo seepage. 233 -3
- 3. Backfilled test hole with bentonite chips to 3.0 m below ground surface and auger cuitings to ]
o surface. ]
-6 ]
s 232 -
-7 ]
- 231
s ]
- 236
o 3
s 229
19 ;
228
5‘ i1 3
: 2274
L 12 1
- 226 -
[ 13 :

LOGGED BY. S. Psters

COMPLETION DEPTH: 457 m

REVIEWED BY:

COMPLETION DATE: 32707

PROJECT ENGINEER: Faris Khalif

Page 1 of 1




PROJECT: PRPS Reliability - Forcemain Twinning 1 CLIENT: City of Winnineg TESTHOLE NO: THOT-09
LOCATION:; West of service road on East side of Perimeter Hwy, N 5,521,980.3 £ 620 644 1 PROJECT NO.: D265 202 04
CONTRACTCR: Paddock Drilling Lid. i METHOD: RM30, 125mm dia. SSA ELEVATION {m): 238.211
SAMPLE TYPE [ [[[sneLey TuBE  [X]SPLIT SPOON EIBULK [“norecovery  [J]core
E|g e g
P
5 SOIL DESCRIPTION Y g COMMENTS | &
818 =5 &
& 3 PLASTIC MO LIQuD w
W4
-G CLAY ity = : E
|- 7 - dark brown 238 ;
; % -frozenfo~-15m - ]
S7Z :
- / - brown below 1.2 m | ey 237 7
- / - stiff, moist, medium to high plasticity below 1.5m ]
= % 5
- 236
: /| ]
' q'f T CLAY and SILT - brown, frm, moist, low to medium plasticity G3 1
s CLAY - silty G4 :
3 7 - brown E
: / - stif,, moist 235
- / - medium to high plasticity 3
- / - trace gravel, firm below 37 m G .
.__4 .
[ A 234
S (% (A SILT (31} - trace elay, ace sand, trace gravel, brown, dry to moist, low 1o non plastic o ]
- END OF TEST HOLE T 4.6 m N SILT TILL E
F . Notes: ]
- 1. No sloughing. 233 -]
- 2. No seepage. ]
- 3. Backfiled test hole with auger cuttings to surface. E
-6 ;
s 232
7 ]
.k 231
st .
: i
8 ]
st 230
15 ]
af ]
o1 8 .
at
gF9 3
zf 225
il :
i 4 E
2E-10 ]
= 228 —
ok ]
Zr ]
4 .
<« ......‘E? -4
TE ;
r 27~
£y ;
8k ]
cF 226
=f 1
E: 13 ]
b LOGGED BY: S Peters COMPLETION DEPTH: 457 m
5 REVIEWED BY: COMPLETION DATE: 3/27/07
§ PROJECT ENGINEER: Faris Khatil Page 1 of 1




ATTERBERG MATERIALS LABORATORY
(ASTM D4318-98) UMA | AES{ (3% UMA|[AECOM
E 1479 Buffalo Place, Winnipeg, MB R3T 1L7
tel (204) 284-0580  fax (204) 475-3648
JOB No.. D265-202-01 DATE: Apr.26 2007
CLIENT: City of Winnipeg TEST HOLE: 07-01
PROJECT: PRPS Upgrade SAMPLE: G59
LOCATION: DEPTH: 595
Liquid Limit
WATER CONTENT
Blows

WT. SAMPLE WET + TARE (gr)
WT. SAMPLE DRY + TARE (gn)
WT. TARE (gr)

WT. WATER (gr)

WT. DRY SOIL (gr) 7.081 8.461 5.890
MOISTURE CONTENT (%) 77.899 75.937 73.077
Plastic Limit

J‘WATER CONTENT

WT. SAMPLE WET + TARE (gr)
WT. SAMPLE DRY + TARE (gn)
WT. TARE (gr)

WT. WATER (gr) 1212 1.184
WT. DRY SOIL {gr) 4.940 4.961
MOISTURE CONTENT (%) 24.534 23.866
LIQUID LIMIT
80.0
a\o 78.0 \
~ 76.0 \
wipad "
‘2 72.0 : -
o 700 y =-10.354Ln(x) + 110.08
© 680 " R? = 0.9833
5 66.0 -
® 640 |
< 620
60.0
10.0 100.0
Blows (N)
Liquid Limit = 76.8 Plastic Limit = 24.2 Plasticity index = 52.6




GRAIN SIZE DISTRIBUTION . MATERIALS LABORATORY
et UMA [ AECOM
UMA ARLOM 1479 Buffalo Piace, Winnipeg, MB R3T 1.7
) tel (204) 284-0580  fax (204) 475-3645
Job No.: D265-202-01 Sample No. Gaz
Client: City of Winnipeg Hole No. TH 071
Project PRPS Upgrades Depth: 20-21.5
Date Tested: April 242007 Date Sampied:
Tested By: ML Sampled By:
GRAVEL SIZES SAND SIZES FINES
e Totai Percent - Total Percent e Total Percent
Grain Size (mm.} Passing Grain Size {mm.) Passing Grain Size (mm.) Passing
50.0 100.0 2.00 955 0.0750 61.4
38.0 100.0 0.83 a0.0 0.0591 57.8
250 100.0 0.43 849 0.0434 48.3
19.0 100.0 0.18 79.5 0.0314 427
12.5 160.0 0.15 72.3 0.02725 39.6
85 100.0 0.075 614 0.0182 35,1
475 99.3 4.0120 30.5
2.00 95.6 0.0087 24.4
0.0082 21.3
0.0044 18.3
0.0031 18.8
0.0022 137
0.0013 12.2
GRAIN SIZE DISTRIBUTION CURVE
‘ Clay ! E f Msin 1 & ! Fi 1 Eand 1 Lo 1 fi 1 G:;a:e‘ | I %
100
a0
80
3 70
=
w 60 RERE
‘g‘ 50 -
© 40
& 30
0 - ot
0.001 0.010 0.100 1.000 10.000 100.000
Grain Diameter, mm
Gravel 4.4% Silt 44.8%
Sand 37.5% Clay 13.3%

« Note: Soil Classification based on Grain Size fom Canadian Foundation Engineering Manual, 3rd edition (1992).




GRAIN SIZE DISTRIBUTION

MATERIALS LABORATORY

i rens  UMAJAECOM
UMA A WECOM 1479 Buffalo Place, Winnipeg, MB R3T 1L7
) tel (204} 284-0580 _ fax (204) 475-3648
Job No. D265-202-01 Sample No. G B4
Chent: City of Winnipeg Hole No. TH §7-01
Project : PRPS Upgrades Depth: 30-31.8'
Date Tested: April 24, 2007 Date Sampled:
Tested By: ML Sampled By:
GRAVEL SIZES SAND SIZES FINES
. Total Percent e Totat Percent e Total Percent
Grain Size (mm.) Passing Grain Size {mm.) Passing Grain Size {(mm.) Passing
50.0 100.0 2.00 9272 0.0750 731
38.0 100.0 G.83 8.8 0.0564 58.6
250 100.0 043 853 0.0404 655
180 100.0 0.18 817 $.0256 57.9
125 100.0 .15 781 0.0212 545
35 100.0 0.078 73.1 0.0153 48 E
475 98.6 0.0115 427
2.00 92.2 0.0083 366
0.0060 32.0
0.0043 27.4
0.0031 22.9
0.0022 19.8
0.0013 16.8
GRAIN SIZE DISTRIBUTION CURVE
[ Clay ii ine 1 Msjs':m I COEKSE E Eing H ?\i?g H Coarme. EE Fing 3 Gia:ii 1 Coams i
100
90 -
80
3 70 -
£
w 60
§ 50
’?0.'3 40
o 30
20
10
0 =
0.001 0.010 0.100 1.000 10.000 100.000
Grain Diameter, mm
Gravel 7.8% Silt 50.3%
Sand 22.7% Clay 19.2%

** Note: Soil Classification based on Grain Size from Canadian Foundation Engineering Manuat, 3rd edition (1982).




