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Phone: (204) 233-1694 Fax: (204) 235-1579
E-mail: engtech@mymts.net

ConsuLtinGg Limitep www.eng-tech.ca

“Engineering and Testing Solutions That Work for You”

ENG-TECH

January 8, 2020 File No.: 19-035-01
WSP Canada Inc.

111 — 93 Lombard Avenue

Winnipeg, Manitoba

R3B 3B1

ATTENTION: Mark Vogt, M.Sc., P.Eng.

RE: Geotechnical Investigation — Maryland Street Pavement Renewals

1.0 Introduction
ENG-TECH Consulting Limited (ENG-TECH) completed the requested geotechnical investigation

(pavement cores and test holes) along Maryland Street between Woodrow Place and Broadway. The
pavement cores and test holes were conducted as follows:

o Five (5) test holes on Maryland Street (East and West curb lanes), between Woodrow Place and
Sara Avenue.

o Eight (8) pavement cores on Maryland Street (East and West curb lanes) between Woodrow
Place and Broadway.

The geotechnical investigation field work and laboratory program were conducted in accordance with
the City of Winnipeg Geotechnical Investigation requirements for Public Works Projects (September
2015) and the supplementary information provided by the engineer from the City of Winnipeg.
2.0 Scope of Work
The scope of work for the project was as follows:
e Clear all underground public services at the locations of the test holes.
e Maintain at least one (1) lane of traffic, and adhering to the Manual of Temporary Traffic Control.
e Core a total of eight (8) holes through the existing pavement structure at the location previous
mentioned using a 150 mm diameter core barrel, and retain the cores for measurements and
photographs.
o Drill five (5) 125 mm diameter test holes to 3.0 m below the surface of the pavement structure,

and classify the underlying soils and collect samples from the auger flights at regular intervals,
and retain the samples for laboratory testing.
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e A laboratory testing program consisting of moisture contents, Atterberg Limits, particle size
analyses and California Bearing Ratio (CBR) on select samples.

e Areport outlining the work conducted, including pavement core and test hole summary tables,
laboratory test results, a site plan showing the test hole and pavement core locations, UTM
coordinates, photographs, and test hole summary logs.

3.0 Field Program

ENG-TECH conducted the coring and test hole drilling program on December 3™ and 6", 2019 at
Maryland Street (East and West curb lanes) from Woodrow Place to Broadway. The cores were
obtained using a 150 mm diameter core barrel owned and operated by Di-Tech International Inc.,
whereas the test holes were drilled using a 125 mm diameter solid stem continuous flight augers using a
CME 75 truck mounted drill rig owned and operated by Subterranean Manitoba Ltd. The test holes were
advanced to 3.0 m below the pavement structure on Maryland Street at the locations as shown on
Figure 1.

Soil samples were collected off the auger flights at regular depth intervals 0of 0.1, 0.4, 0.7, 1.1, 1.5 and
2.0 m, as specified in the supplementary information provided by the engineer from the City of
Winnipeg, then the test holes were backfilled with soil auger cuttings and bentonite. Compacted cold
mix asphalt was placed upon the completion of drilling. The core thicknesses and stratigraphy at the
location of the test holes are outlined on Tables 1 and 2, and the attached test hole summary logs. The
pavement core and test hole locations, UTM coordinates and offsets from the curbs are shown on
Figure 1. Detailed stratigraphy descriptions are outlined on the test hole summary logs.

4.0 Laboratory Program

The soil samples collected and the pavement structure cores were retained for testing in ENG-TECH'S
laboratory. The moisture content of each sample was determined and select samples were tested for
particle size, Atterberg Limits and California Bearing Ratio (CBR). The pavement structure core
thicknesses were measured and photographed. The moisture content, particle size and Atterberg Limit
test results are summarized on Table 1, and the attached test hole summary logs. The CBR and Particle
Size Analysis results are shown on separate reports, with the test hole summary logs and photographs
of each core attached to this report.
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5.0 Closure

ENG-TECH trusts this is all the information required. If you have any questions, please contact the
undersigned.

Sincerely,
ENG-TECH Consulting Limited

Paula Filizzola Pinheiro Chagas Clark Hryhoruk M.Sc., P.Eng.

B.Sc. (C.E.), B.Sc. (Enviro. E.), C.E.T. President, Geotechnical Englneer
Engineering Department

CDH/pfpc

— m——— ENGINEERS
= === GEOSCIENTISTS
MANITOBA
Certificate of Authorization
ENG-TECH Consulting Limited
N0.2475

Attachments: Table 1 — Summary of Pavement Structure — Maryland Street: From Woodrow Place to Sara Avenue
Table 2 — Summary of Pavement Core Structure — Maryland Street: From Woodrow F’Iace to Broadway
Figure 1 — Pavement Core and Test Hole Location Plan — Maryland St
Modified Unified Classification System for Soils
Test Hole Summary Logs (5)
Atterberg Limits, Plastic Index and Plasticity Index of Soil (7)
Particle Size Analysis (7)
Moisture Density Relationship (1)
California Bearing Ratio Report (1)
Photograph of Cores (8)

2019
aQ

YEARS OF EXCELLENCE

1999

P:\2019\035(wsp canada inc. winnipeg)\01(maryland avenue pavement renewals)\report\19-035-01 report (final) .doc



's8|0Y 1s8) ay) Ul palsjunoous sem abedasas Jajem ON 810N

8z ol rAd oL | 96F | +€ 00 0ze 0¢ fero
¥'92 Gl ns o/l aje10U09)
z'ee (61
09g1 4 Ae1o 0Z12£90 6869255 z
iy 12 vL 6.5 | L6z | 66 Gz £Ge 20
4 Aejo
g'ge ¥0 00l Jeydsy
ove L0
v'og 0z
fe1d
v'82 gl
982 Ll
00s e €0z | Weydsy | o11zes0 | orssess | o
5'9g L0 4 Aeip !
z9ol ¥0
¥'8l Lo li4 pueg
Xapu| n T oywn (%) (%) (%) (%) () (ww)
Ayonseld | onseid | pmbry | Aep | ws | pues | jenein | (o) iwewon | (w)udeq | uonduoseq | sseuspiyl edhL ssawpyy | AL | vl WD | 5oy
sjwi Blagieny s|sAjeuy JajewolphAy alnisjop a|dwes epeibang |euajelpl ainjonig juslliaaed 80BUNG JUBWBARY S9]BUIPI00D §dD 1oL

Zjo | obed aNUaAy eleg 0} 39e|d MOIPOOAA WO :}9a13s puejliep

ainjanujg juswaAed jo Alewwng

L0-S€0-61 "ON 9l L 9jqeL

B9°'yoal-bua mmm QILIWI SNILINSNOY
BUsjWAW@ yoelbue (jlewy
6.G1-G€Z (¥02) Xed ¥69L-££Z (#0Z) :2uoud

8ME rZy eqojiuely ‘Badiuuipy ‘19218 auuain] 0zZy

HIIL-ON3




Ar(19ansg pueliiep) AlBWWNG JUsWBABY - | sjqe | \Hodayy(s|emausy Jusiaaed anuaay puelilep) | o\(Badiuuipg ‘ou| epeues JSAMSEOEL0Z\ d

"$@|0y 188 8y} Ul palajunoous sem ebedoss Jajem oN 80N

vy 0z
9 0z 99 Vil | vsz | e z0 9'6¢ gl Reln 622 ajalou0)
zoe L
. ) {ww 07)
50¢ 10 09v 6ZLZE90 | €LE22SS g
i A8 4 pues Ajis
gle 0
7l Jeydsy
. ) . . . y (1]
/ v 8z L6 | g€l | g 562 9'6 L0 o
6'6E 02 KeD {(1apmod
9. [painjoel)
L 8l T4 6L | €L | € 00 z'eT 'l ns 8jalauoy
162 B
oSyl 14 Aeln ZZL2ea0 | 96122550 | ¥
ze ol at ooy | ¥¥S | L' €0 z'ee L0
14 Aeio 00l Jeydsy
8'8z 0
6'6 )
G'/8 0z Kelo
00€ a]a1ouo0)
v'ee gl us
5 :
¢ e (ww oz)
00% 4 pues Ajis ¥LLZEY0 | 0012258 €
zee L0 [[E:=lo] P
z'ee ¥0 izl Jeydsy
61" 61 0 eL | gvz | 029 6'S A 10 =
pueg Ayis
xapu| wwr | owwn (%) (%) (%) (%) {wiw) [{TT))
Ayonseld | onseld | pinbry | Aepp | ws | pues | jereis | (%)uewop | (w)wdeq | uopduoseq | ssewoy adhL T B s R | oo
sywi Braqieny sIsAjeuy JajawolpAy SISO dieg Speibans |eUalB\ 8INjoNniS JUaWaARd 90BUNG JUSLWBARY uopesoT] sjoH 1sal sel

Z10¢g abed
L0-GE0-61 "ON !4

8NUBAY BJIES O] 90B|d MOIPOOAA OIS 1108115 PUBATEly
2INjoNJS JUBWBAER Jo Alewwng - | a|qel



Ar(leans puejliel) ainmonyg ele) juswweed o Aewng - Z ojqe | \Hoday\(semausy jUslaARd enusAy puejiie)Lo\(Badiuuin ou) epeue) dSAMISE0\E LOZ\d

622 8jalouo) quno

il E— ek ELELC3S | 1som jo1se0 W gz puB PHL S0y 188} jo ypou w GGy | SHL
(uepmodyainioely)

9L 8jalouo) iH5 68 jo

e —— ¢clees 961 /eSS 1SOM W ('Z PUB SNUBAY JSJSUIL}SSAA JO YHOU W GO L/ YHL
00¢ 9}alouo) gJno

= o el 00LLESS | 1som jo 1580 W 9'Z pUE ZH L Bl0y 1591 Jo ypou w op'e0L | L
8.l 8jeIouo) Quno

001 Jeydsy Baleean 0869¢5S | 1se340150m w L'z pue LHL ajoy1sel o ypou w0z 04 | CH

"gJno 1S8pA

€0z Jeydsy 0112€90 9/8925S 10 }SES W $'Z PUE 89E] MOIPOO O UINOS W 08" || PHL
8.1 s QuND IS8 JO ISES W |'Z pue puejhiepy/Aempeo.g

o oy £212€90 S¥G/2SS 10 J5LLI0D 1SSMUINOS 1O LINOS W 0B/ £#0d

qJno jseg

00} Jeydsy 6212€90 €125 B, DU S1b5a8 TTes B 2#0d
622 ajasouo) - QN9 1S9

ol — 02lce90 86€£.¢SS 0 }Se8 W ' pue g#Dd 3100 JO Yjnos W #0°9.L L#0d
(ww)

adA| LN Nyl
SSeUWXOML o100 8409 al 810D
20BNg JUsWwaned SOJBUIPI00D) SdO
L Jo | abed Kempeouig 0} ase|d MOJPOOAA WO :J9a1g puejliepy
84NJON1S 8107 JusWaAe jo Alewwng
L0-5€0-61 "ON 9|Id Z9lqeL ‘
20°yoa)-Bus mmm ailIWIY ONILINSNOD

pusiwAw@yoebus (lewg
8.51-6€2 (¥02) Xed $69L-£€2 (¥02) :auoud
8ME rzyd eqojiuely ‘Badiuuipy Jeals suuaing Ozy

HJI3ILON3




o~ e

-
(11070 m

-

—

ASSINIBOINE e
RIVER

(PC#1 TO PC#3) MARYLAND ST - BETWEEN SARA AVE & BROADWAY

KEYMAP
TEST HOLE & PAVEMENT CORE
LOCATION TABLE
GPS COORDINATES
HOLE # DECEMBER 3 & 6, 2019
U™ 14U
TH1 5526876 0632110
TH2 5526989 0632120
TH3 5527100 0632114
THa 5527196 0632122
THS5 5527313 0632129
PC#1 5527398 0632120
PC#2 5527473 0632129
PC#3 5527545 0632123
TEST HOLE & PAVEMENT CORE
LOCATION TABLE
HOLE # OFFSET FROM CURB
TH1 2.4 m FROM WEST CURB
TH2 2.1 m FROM EAST CURB
TH3 2.6 m FROM WEST CURB
TH4 2.0 m FROM EAST CURB
TH5 2.6 m FROM WEST CURB
PC#1 2.4 m FROM WEST CURB
PC#2 1.6 m FROM EAST CURB
PC#3 2.1 m FROM WEST CURB

P:\2019\035(WSP Caneda Inc. Winnipeg)\O1(Marylend Avenue Pavement Renawoia)\Drowing\Figura 1 — Pavement Cores and Test Hole Location Pian (Marylond St).dwg
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REPORT

— = 420 Turenne Street
Winnipeg, MB
ENG-TECH R2J 3W8
ConsuLimec LimiTep " |Phone: (204} 233-1684,

Fax: (204)235-1579

=== ENGINEERS
=== ===l GEOSCIENTISTS
MANITOBA
Certificate of Authorization
iNG-TECH Consulting | imil
No.2475

CLIENT:

WSP CANADA GROUP LTD.

PROJECT:

GEOTECHNICAL INVESTIGATION
MARYLAND STREET PAVEMENT
RENEWALS

DWG DESCRIPTION:
PAVEMENT CORE AND TEST HOLE
LOCATION PLAN

SCALE:

NTS

DRAWN BY: DATE:

PFPC JANUARY 2020

FILE No.: CLIENT DWGIFIG. No.:
19-035-01

ENG-TECH DWG/FIG. No.: NO.:

1
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Test Hole #: TH1
Client: WSP Canada Group Ltd.

Site: See Figure 1
Location: Winnipeg, MB

File No.: 19-035-01

Date Drilled: December 6, 2019
Grade Elevation: 100.0 m
Water Elevation: - -

Solutions That Work For You Project: Geotechnical Investigation - Maryland Street Pavement Renewals

SUBSURFACE PROFILE SAMPLE DATA SHEAR
STRENGTH (kPa)
< L
o
=
L2l e ;
o — 9| €| E Moisture Content (%)
= Description E |l s|gl8
—~ | O > 0O o
E |E = Z Flg|S
£ |E S |e|le £ c| £
f-m_ ot o g g' 5|2 PL J—-—Xmmeeeme| LL 2 g
D | D o T | o | L 20 40 60 80 @]
Q| i |o|ln|S|a S A i P - -
Ground Surface 100.0 1
Asphalt (203 mm)
Sand Fill (SM) ]
- medium to light brown, wet, and fine sand, :
R -4 S1 18.4 H
some gravel, trace clay & silt. i
- concrete rubble from 0.4 to 0.5 m.
Clay Fill (CH) t
- dark brown to black, moist, firm, highly = 152 i
plastic, trace silt, gravel & sand. 7 ]
99.0+—@— | N —
S3 [ 36.5 3 36
] Clay (CH) 1
Z - medium brown, moist, stiff, highly plastic, - _— a5
*% trace silt & gravel. 7 :
=~ -at1.2m, thin silt seam.
s
ﬁ% =
/
=
= 4 s5 I 28.4 120
=
/
2.0 8.0 | | | el
=
/
-+
/
= s6 t 36.4 84
| ? ]
/
=
_/ -
/
/
=
= |
/
/
3.0—== 97.0—
End of Test Hole
i - end of test hole at 3.0 m below grade. i
- no seepage or sloughing observed during i
or immediately after drilling. |
7 - test hole backfilied with soil auger cuttings = I
and bentonite. i
- - pavement was patched with asphalt cold 4 !
mix upon completion of drilling.
4.0 96.0 e SR

ENG- TECH Consulting Limited
Logged by: AH
Reviewed by:

SAMPLE TYPE

b7

E sPuT BarrEL

B s+eLey TuBE

Drilled By: Subterranean (Manitoba) Ltd.
Drill Rig: Truck Mounted - CME 75
Auger Size: 125 mm Solid Stem

Completion Depth: 3.0 m
Completion Elevation: 97.0 m
Sheet: 1 of 1

+$ aveer cutTings | | sPuiT sPoon
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Test Hole #: TH2
Client: WSP Canada Group Ltd.

Site: See Figure 1
Location: Winnipeg, MB

File No.: 19-035-01

Date Drilled: December 3, 2019
Grade Elevation: 100.0 m
Water Elevation: - -

Solutions That Work For You Project: Geotechnical Investigation - Maryland Street Pavement Renewals

SUBSURFACE PROFILE

SAMPLE DATA

Depth (m)

Soil Symbol

Description

Moisture Content (%)

Elevation (m)
Sample No.
Sample Type

Blows/300 mm

Moisture Content (%)

15 . So—

20
1

SHEAR
STRENGTH (kPa)

P. Pen
Torvane

40 60 80

uc

1.0

2.0

3.0

4.0

Ground Surface

=
o
o
o

Asphalt (100 mm)

Granular Fill (50 mm)
- thin layer of granular (+/- 50 mm) between
asphalt and concrete.

Concrete (178 mm)

Clay Fill (CH)
- dark brown to black, moist, stiff, highly
plastic, some silt, trace sand & gravel.

- below 0.9 m, firm, some silt, dark to
medium brown.

Silt (ML)
- light brown, moist to wet, soft, low plastic,
some clay.

AR

Clay (CI)
- medium to light brown, moist, firm,
medium plastic, and silt, trace sand.

End of Test Hole
- end of test hole at 3.0 m below grade.
- no seepage or sloughing observed during
or immediately after drilling.
- test hole backfilled with soil auger cuttings
and bentonite,
- pavement was patched with asphalt cold
mix upen completion of drilling.

§1 240

35.5

99.0

S3 35.3

54 33.2

S5

v VA A A e

26.4

98.0—

32.0

97.0—

96.0

108

48

12

b 48

ENG- TECH Consulting Limited

Logged by: PFPC

Reviewed by:

SAMPLE TYPE

Drilled By: Subterranean (Manitoba) Ltd.

A sPuT BAaRREL

- SHELBY TUBE

Drill Rig: Truck Mounted - CME 75
Auger Size: 125 mm Solid Stem

Completion Depth: 3.0 m
Completion Elevation: 97.0 m
Sheet: 1 of 1

% aucer cutTings || | sPLIT sPooON
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Test Hole #: TH3
Client: WSP Canada Group Ltd.

Site: See Figure 1
Location: Winnipeg, MB

File No.: 19-035-01

Date Drilled: December 3, 2019
Grade Elevation: 100.0 m
Water Elevation: - -

Solutions That Work For You Project: Geotechnical Investigation - Maryland Street Pavement Renewals

SUBSURFACE PROFILE

SAMPLE DATA

Depth (m)

Soil Symbol

Description

Elevation (m)

Sample No.

Sample Type

Moisture Content (%)

Blows/300 mm

Moisture Content (%)

| O N, " S— ]

20
1

SHEAR
STRENGTH (kPa)

| -

40 60 80

P. Pen
Torvane
uc

o
o

1.0

1

AR

Ground Surface

-
=)
o
(=)

Asphalt (127 mm)

Concrete (300 mm)

Silty Sand Fill (SM)
- medium to light brown, dry to moist, and
fine sand, some silt, trace clay & gravel.

Clay Fill (CH)
- dark to medium brown, moist, stiff, highly
plastic, trace to some silt, trace sand &
gravel.

Silt (ML)
- light brown, moist, firm to soft, low plastic,
with clay.

Clay (CH)
- medium brown, moist, stiff, highly plastic,
trace silt.

3.0

4.0

End of Test Hole
- end of test hole at 3.0 m below grade.
- no seepage or sloughing observed during
or immediately after drilling.
- test hole backfilled with soil auger cuttings
and bentonite.
- pavement was patched with asphalt cold
mix upon completion of drilling.

§1

S§2

99.0

S3

S4

98.0

S5

86

987.0—

96.0—

32.2

33.2

28.4

37.5

72

84

24

72

ENG- TECH Consulting Limited

Logged by: PFPC
e

Reviewed by:

SAMPLE TYPE

Drilled By: Subterranean (Manitoba) Ltd.

7

H sPuT BAarRREL

B s-eLBY TUBE

Drill Rig: Truck Mounted - CME 75
Auger Size: 125 mm Solid Stem

Completion Depth: 3.0 m
Completion Elevation: 97.0 m
Sheet: 1 of 1

$ sucercurTings || | sPuT sPoon




Test Hole #: TH4
Client: WSP Canada Group Ltd.

Site: See Figure 1

ENG-TECH
CONSUIT"\IG '-'MITED

=
Engineering And Testing

Location: Winnipeg, MB

File No.: 19-035-01

Date Drilled: December 3, 2019
Grade Elevation: 100.0 m
Water Elevation: - -

Solutions That Work For You Project: Geotechnical Investigation - Maryland Street Pavement Renewals

SUBSURFACE PROFILE SAMPLE DATA

Description

Moisture Content (%)

Depth (m)

Soil Symbol
Elevation (m)
Sample No.
Sample Type
Blows/300 mm

Moisture Content (%)

SHEAR
STRENGTH (kPa)

P. Pen
Torvane

uc

o

o
o

Ground Surface

=4
o

Asphalt (100 mm)

Concrete Powder/Fractured (76 mm)
- thin layer of concrete mixture/ rubble
between asphalt and clay fill.
- tan, dry, cement, sand & gravel.

Clay Fill {CI)

- dark brown to black, moist, stiff, medium
plastic, with silt, sand & gravel.
- below 0.9 m, medium brown, and silt.

a

S1 9.9

S2 28.8

S3 23.2

60

48

1.0 99.0—

S4 251

Silt (ML)
- light brown, moist to wet, soft, low plastic,
some clay, trace sand.

v A A oA e

S5 23.2

2.0 98.0—

S6 39.9

Clay (CH)
- medium brown, moist, stiff, highly plastic,
trace silt.

AN

T2

60

3.0 97.0

End of Test Hole
- end of test hole at 3.0 m below grade.
- no seepage or sloughing observed during
or immediately after drilling.
- test hole backfilled with soil auger cuttings
and bentonite.
- pavement was patched with asphalt cold
mix upon completion of drilling.

4.0

96.0—

ENG- TECH Consulting Limited
Logged by: PFPC P
D/

Drilled By: Subterranean (Manitoba) Ltd.
Drill Rig: Truck Mounted - CME 75

Reviewed by. Auger Size: 125 mm Solid Stem

SAMPLE TYPE Ed srPut BarRREL [ sHELBY TUBE

Completion Depth: 3.0 m
Completion Elevation: 97.0 m
Sheet: 1 of 1

® aucer cutTines || | sPLIT sPoon
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Test Hole #: TH5
Client: WSP Canada Group Ltd.

Site: See Figure 1
Location: Winnipeg, MB

File No.: 19-035-01

Date Drilled: December 3, 2019
Grade Elevation: 100.0 m
Water Elevation: - -

Solutions That Work For You Project: Geotechnical Investigation - Maryland Street Pavement Renewals

SUBSURFACE PROFILE

SAMPLE DATA

Depth (m)
Soil Symbol

Description

Elevation (m)

Sample No.

Sample Type

Moisture Content (%)

Blows/300 mm

Moisture Content (%)

[ [ RO, S—_— Y ]

20
i

SHEAR
- STRENGTH (kPa)

40 60 80

P. Pen
Torvane
uc

Ground Surface

i
o
o
o

Asphalt (114 mm)

Concrete (229 mm)

Silty Sand Fill (SM)
- medium brown, moist to dry, and silt, with
gravel, trace to some clay.

DRIMRINRNNY

LA

2.0

Clay Fill (CH)
- dark brown, moist, stiff, highly plastic,
trace to some silt, trace sand & gravel.

Clay (CH)
- medium brown, moist, stiff, highly plastic,
some silt, trace sand.

- below 2.0 m, silt intrusions.

3.0

4.0

End of Test Hole
- end of test hole at 3.0 m below grade.
- no seepage or sloughing observed during
or immediately after drilling.
- test hole backfilled with soil auger cuttings
and bentonite.
- pavement was patched with asphalt cold
mix upon completion of drilling.

S1

u

§2

99.0

S3

S4

S5

98.0—

56

97.0—

96.0

9.6

21.3

30.5

30.2

39.6

434

72

96

108

96

ENG- TECH Consulting Limited
Logged by: PFPC

Reviewed by: 4

SAMPLE TYPE

—

P sPuT BARREL

[ s-eLeY TUBE

Drilled By: Subterranean (Manitoba) Ltd.

Drill Rig: Truck Mounted - CME 75
Auger Size: 125 mm Solid Stem

Completion Depth: 3.0 m
Completion Elevation: 97.0 m
Sheet: 1 of 1

® avceEr cutTings | | sPuIT sPooON




420 Turenne Street
Winnipeg, Manitoba
R2J 3wW8
engtech@mymts.net
www.eng-tech.ca

“Engineering and Testing Solutions That Work for You”

WSP Canada Group Ltd.
111 - 93 Lombard Avenue

LIQUID LIMIT, PLASTIC LIMIT, AND
PLASTICITY INDEX OF SOILS

CERTIFIED BY s,
Cama st o sdevradeet ok satoe

Forsperhic 16515 28 Lisaed on www (Gl con

2 e : File No.: 19-035-01
Winnipeg, Manitoba
R3B 3B1 Ref. No.: 19-35-1-2
Attention: Mark Vogt, M.Sc., P.Eng.
Project: MARYLAND STREET PAVEMENT RENEWALS, WINNIPEG, MANITOBA
Test Hole No.: 2 Sample No.: 3 Depth: 0.7m
Sampled By: ENG-TECH (Paula Chagas) Sampling Method: Auger cutting  Source: Project site
Date Sampled: Dec 2/19 Date Received:  Dec 2/19 Date Tested: Dec 19/19
Method: A(Mulipointy  [____] B(Single Point) Drying Method: Ar [_] oven
60
INTERMEDIATE
LOW <= f ) » HIGH
(MEDIUM)
50
CH ¢
a0
X : \ﬁr
ot o
3 1 cl ! o
= M ]
> 30 : 0
S " 1 OH & MH
j: cL ] !
of : 1
i ]
i ]
0 ]
10 ! -
7 Y wmsoL |
4 _CL-ML /7 1
g ]
0 T Tl T T ! T T T T
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit (%) € Group Symbol
Liquid Limit (%): 74 Plastic Limit (%): 27 Plasticity Index (%): 47

Estimated Percentage of sand/gravel particles retained on 0.425mm sieve: 8.5

Classification:
ASTM D2487: CH, fat clay; ASTM D3282: A-7-6 (47)

Comments:
As received moisture content: 35.3%.

Email: mark.vogt@wsp.com

,...23 "

vEARS TF Eaid et

ENG-TECH Consulting Limited

Per /,;M

Clark ngw{ruk, M. Sc., P. Eng. President
Ph: (2049 233-1694 Fx: (204) 235-1579



“Engineering and Testing Solutions That Work for You”

WSP Canada Group Ltd.
111 - 93 Lombard Avenue

420 Turenne Street
Winnipeg, Manitoba
R2J 3wW8
engtech@mymts.net
www.eng-tech.ca

LIQUID LIMIT, PLASTIC LIMIT, AND
PLASTICITY INDEX OF SOILS

CERTIFIED BY s,

CCil

Carsan Cinen o bdigatde o Latwr et

Forspress tests as Lsted on www (0 (om

i i 19-035-01
Winnipeg, Manitoba File No 035-0
R3B 3B1 Ref. No.: 19-35-1-4
Attention: Mark Vogt, M.Sc., P.Eng.
Project: MARYLAND STREET PAVEMENT RENEWALS, WINNIPEG, MANITOBA
Test Hole No.: 2 Sample No.: 6 Depth: 20m
Sampled By: ENG-TECH (Paula Chagas) Sampling Method: Auger cutting  Source: Project site
Date Sampled: Dec 2/19 Date Received:  Dec 2/19 Date Tested: Dec 19/19

Method: A(Muttipointy [ | B(Single Point) Drying Method: Ar [ ] oven
60
INTERMEDIATE
LOW = it b » HIGH
(MEDIUM)
50
CH
_. 40
R i S
— ! \n\r\\;
b 1 cCl ! NS
- ' []
E I l
> 30 ; 1
5 H ¢ ] OH & MH
5 cL ] !
& 20 ' '
" |
" '
' '
10 i !
7 ) wmLsoL
4 _CL-ML g i
7 '
0 T TI T T !. T T T
0 10 20 30 40 50 70 80 90 100
Liquid Limit (%) ¢ Group Symbol |
Liquid Limit (%): 42 Plastic Limit (%): Plasticity Index (%): 26

Estimated Percentage of sand/gravel particles retained on 0.425mm sieve:

Classification:

ASTM D2487: CL, lean clay; ASTM D3282: A-7-6 (26)

Comments:
As received moisture content: 32.0%.

Email: mark.vogt@wsp.com

ENG-TECH Consulting Limited

Ph: (204)

3-1694 Fx: (204) 235-1579



420 Turenne Street
Winniers Menticbe LIQUID LIMIT, PLASTIC LIMIT, AND

R2J 3wW8 PLASTICITY INDEX OF SOILS

engtech@mymts.net CERTIFIED BY

| ConsuLting Limiteo ARG tACh 2 C C i l .

“Engineering and Testing Solutions That Work for You”

WSP Canada Group Ltd.
111 - 93 Lombard Avenue

ENG-TECH

For spei'ic tests a5 histed on www (il 1em

- . File No.: 19-035-01
Winnipeg, Manitoba
R3B 3B1 Ref. No.: 19-35-1-6
Attention: Mark Vogt, M.Sc., P.Eng.
Project: MARYLAND STREET PAVEMENT RENEWALS, WINNIPEG, MANITOBA
Test Hole No.: 3 Sample No.: 1 Depth: 0.1m
Sampled By: ENG-TECH (Paula Chagas)  Sampling Method: Auger cutting Source: Project site
Date Sampled: Dec 2/19 Date Received: Dec 2/19 Date Tested: -
Method: A(Muttipointy [ | B(Single Point) Drying Method: Air [ oven
60
INTERMEDIATE
LOW < f >} > HIGH
(MEDIUM)
50
CH
— 40
= : \\(’f
= o
b 1 Ci ! S
= M |
F H i
2 ' ! OH & MH
2 CL ' !
& 20 ' 1
0 0
0 |
0 ]
10 . -
7 ) wmLsoL |
4 CL-ML P 0
' d [}
0 T Tl T T ; T T T T
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit (%) € Group Symbol
Liquid Limit (%): 0.0 Plastic Limit (%): 19.0 Plasticity Index (%): -19.0
Estimated Percentage of sand/gravel particles retained on 0.425mm sieve: 41.2
Classification:
ASTM D2487: ML sandy silt, ASTM D3282: A-2-4 (0)
Comments: ENG-TECH Consulting Limited

Non-plastic. As received moisture content: 11.2%.

Email:  mark.vogt@wsp.com Per ///’ : i

Clark Hryhoruk:M. Sc., P. Eng. President
Ph: (204y233-1694 Fx: (204) 235-1579




420 Turenne Street

Winnipeg, Manitoba
R2J 3w8 PLASTICITY INDEX OF SOILS

engtech@mymts.net CERTIFIEDBY

ConsuLting LimiTeo vww.eng-tech.ca C C i I W
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“Engineering and Testing Solutions That Work for You"”

WSP Canada Group Ltd.

111 - 93 Lombard Avenue : . g ¥
Winnipeg, Manitoba FlleNo.:  19:035:04
R3B 3B1 Ref. No.: 19-35-1-8

LIQUID LIMIT, PLASTIC LIMIT, AND

Fot speiific tests a5 Lated onwww €04 (O

Attention: Mark Vogt, M.Sc., P.Eng.
Project: MARYLAND STREET PAVEMENT RENEWALS, WINNIPEG, MANITOBA

Test Hole No.: 4 Sample No.: 3 Depth: 0.7m
Sampled By: ENG-TECH (Paula Chagas) Sampling Method: Auger cutting  Source: Project site
Date Sampled: Dec 2/19 Date Received:  Dec 2/19 Date Tested: Dec 19/19
Method: A (Multipoint) :l B (Single Point) Drying Method: Air |:| Oven
60 -
INTERMEDIATE
LOW < Ja b » HIGH
(MEDIUM)
50
CH
~ 40 )
s ] o\)\g’
3 1 cC . o
E ! *,
= 30 i 7
-] ]
) i [ OH & MH
@ CL i !
& 20 - :
0 ]
h ]
i ]
10 : -
7 )~ Mol g
4 _CL-ML e 0
P [}
0 T T’ T T ! T T T T
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit (%) ¢  Group Symbol
Liquid Limit (%): 48 Plastic Limit (%): 16 Plasticity Index (%): 32
Estimated Percentage of sand/gravel particles retained on 0.425mm sieve: 1.5
Classification:
ASTM D2487: CL, lean clay; ASTM D3282: A-7-6 (32)
Comments: ENG-TECH Consulting Limited

As received moisture content: 23.2%.

Email: mark.vogt@wsp.com Pe/ : ,/

L
Clark Hryhgpdk, M. Sc., P. Eng. President
& Ph: (204)233-1694 Fx: (204) 235-1579



420 Turenne Street
Winnipeg, Manitoba
R2J 3wW8

LIQUID LIMIT, PLASTIC LIMIT, AND

PLASTICITY INDEX OF SOILS

T engtech@mymts.net CEWF'EDBY——ﬁ
ConsuLting LimiTeo Wﬁw_ené@_’teghlca i I &
“Engineering and Testing Solutions That Work for You" Canaiim eun i WL eh e AN ORE:
For sprzific 16518 25 11 pd on winw (Ot L0
WSP Canada Group Ltd.
M e FileNo..  19-035-01
Winnipeg, Manitoba
R3B 3B1 Ref. No.: 19-35-1-10
Attention: Mark Vogt, M.Sc., P.Eng.
Project: MARYLAND STREET PAVEMENT RENEWALS, WINNIPEG, MANITOBA
Test Hole No.: 4 Sample No.: 5 Depth: 1.5m
Sampled By: ENG-TECH (Paula Chagas) Sampling Method: Auger cutting  Source: Project site
Date Sampled: Dec 2/19 Date Received:  Dec 2/19 Date Tested: Dec 19/19
Method: A (Multipoint) I:I B (Single Point) Drying Method: Air I:l Oven
60
INTERMEDIATE
LOW = ft > » HIGH
(MEDIUM)
50
CH
3 ] ‘\\y\?’
5 1 cl ' NS
T ' !
230 ! i
S H 1 OH & MH
1 cL 0 !
& 20 : !
i [}
0 0
]
! ]
10 8 1
7 ML & OL 0
4 CL-ML ]
P 0
0 T Y’ T T !’ ] T r T
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit (%) ¢ Group Symbol
Liquid Limit (%): 25 Plastic Limit (%): 18 Plasticity Index (%): 7

Estimated Percentage of sand/gravel particles retained on 0.425mm sieve: 0.9

Classification:
ASTM D2487: CL-ML, silty clay; ASTM D3282: A-4 (5)

Comments:
As received moisture content: 23.2%.

Email:  mark.vogt@wsp.com

ENG-TECH Consulting Limited

V4
, M. Sc., P. Eng. President
33-1694 Fx: (204) 235-1579

Ph: (204)



420 Turenne Street
Winnipeg, Manitoba
R2J 3wW8
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“Engineering and Testing Solutions That Work for You”

WSP Canada Group Ltd.
111 - 93 Lombard Avenue

LIQUID LIMIT, PLASTIC LIMIT, AND

PLASTICITY INDEX OF SOILS

ForspeoNic tests as Listed onwww gl 1

. ; File No.: 19-035-01
Winnipeg, Manitoba
R3B 3B1 Ref. No.: 19-35-1-12
Attention: Mark Vogt, M.Sc., P.Eng.
Project: MARYLAND STREET PAVEMENT RENEWALS, WINNIPEG, MANITOBA
Test Hole No.: 5 Sample No.: 1 Depth: 0.1m
Sampled By: ENG-TECH (Paula Chagas)  Sampling Method: Auger cutting  Source: Project site
Date Sampled: Dec 2/19 Date Received: Dec 2/19 Date Tested: Dec 19/19
Method: A(Muttipointy  [_____| B(Single Point) Drying Method: Ar [ ] oven
60
INTERMEDIATE
LOW = fa ot - HIGH
(MEDIUM)
50
CH
— 40 ]
& ' o
3 1 Cl ' NS
E i l
g H 1
KE] " [ OH & MH
B CL ' I
2 20 ' ]
1 ]
] ]
i ]
10 4 :
7 ML&OL
4 _CL-ML '
P g ]
O T Tl T T ! T T T T
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit (%) f ¢ Group Symbol
Liquid Limit (%): 28 Plastic Limit (%): 21 Plasticity Index (%): 7

Estimated Percentage of sand/gravel particles retained on 0.425mm sieve: 61.9

Classification:
ASTM D2487: SC, clayey sand with gravel; ASTM 3282: A-4 (0)

Comments:
As received moisture content: 9.6%.

Email: mark.vogt@wsp.com

Per

e A

ENG-TECH Consulting Limited

Clark HryhomK, M. Sc., P. Eng. President
Ph: (204) 233-1694 Fx: (204) 235-1579
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Winnipeg, Manitoba
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“Engineering and Testing Solutions That Work for You”

WSP Canada Group Ltd.
111 - 93 Lombard Avenue

LIQUID LIMIT, PLASTIC LIMIT, AND
PLASTICITY INDEX OF SOILS

CERTIFIED BY

For aper I 19318 3% Lsted onwww €03 (o

- . File No.: 19-035-01
Winnipeg, Manitoba
R3B 3B1 Ref. No.: 19-35-1-14
Attention: Mark Vogt, M.Sc., P.Eng.
Project: MARYLAND AVENUE PAVEMENT RENEWALS, WINNIPEG, MANITOBA
Test Hole No.: 5 Sample No.: 4 Depth: 1.1m
Sampled By: ENG-TECH (Paula Chagas)  Sampling Method: Auger cutting ~ Source: Project site
Date Sampled: Dec 2/19 Date Received:  Dec 2/19 Date Tested: Dec 19/19
Method: A (Multipoint) I:I B (Single Point) Drying Method: Air |:| Oven
60
INTERMEDIATE
LOW <— f > > HIGH
(MEDIUM)
50
“%
= 40 ]
] i $\>\§"
3 e ! NS
© [] ]
E [l '
> 30 ; n
2 i | OH & MH
@ CL 0 '
e ‘ :
® 20 T 4
0 !
0 [}
0 0
10 i :
7 ) wmaeoL
4 _CL-ML 7 i
g [}
O T T’ T T ! T T T Ll
0 10 20 30 40 50 60 70 80 90 100
Liquid Limit (%) ¢ Group Symbol
Liquid Limit (%): 66 Plastic Limit (%): 20 Plasticity Index (%): 46

Estimated Percentage of sand/gravel particles retained on 0.425mm sieve: -

Classification:
ASTM D2487: CH, fat clay, ASTM D3282: A-7-6 (49)

Comments:
As received moisture content: 30.2%.

Email: mark.vogt@wsp.com

ENG-TECH Consulting Limited

v I LA

Clark Hryhoruk M. Sc., P. Eng. President
Ph: (204) 233°1694 Fx: (204) 235-1579
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“Engineering and Testing Solutions That Work for You"

PARTICLE SIZE ANALYSIS

WSP Canada Group Ltd. File No.: 19-035-01
11_1 _.93 Lombqrd Avenue Ref. No.: 19-35-1-3
Winnipeg, Manitoba
R3B 3B1
Attention: Mark Vogt, M.Sc., P. Eng.
Project: MARYLAND STREET PAVEMENT RENEWALS, WINNIPEG, MANITOBA
Test Hole No.: 2 Sample No.: 3 Depth: 0.7m
Sampled By: ENG-TECH (Paula Chagas) Sampling Method: Grab Source: Project site
Date Sampled: Dec 2/19 Date Received: Dec 2/19 Date Tested: Dec 18/19
Dispersion Device: Apparatus A: Humboldt Mechanical Analysis Stirrer Dispersion Time (min.): 1
SAND GRAVEL
CLAY SILT
e WEDUM  |comRsE |  FME COARSE SIEVE PERCENT
SIZE (mm) | PASSING
APPROXIMATE EQUIVALENT IMPERIAL SIEVE
#200 #100 #40  #20 #10 0.5" 1" 2" 12.5 100.0
100.0 | Y — | l 9.5 98.6
l | 1] _,g. Tl 475 97.5
B__a--ﬂ' 2.0 96.6
e 0.850 949
80.0 0.425 93.5
0.250 91.5
0.15 89.6
2 # !,H 0
@ 60.0 !ﬂ' 0.075 87.6
2 rz/ 0.028 814
o
— 0.018 78.5
pd
o P 0.011 69.7
i : 0.008 66.8
= 0.006 B4.1
0.003 61.2
20.0 0.002 58.1
0.001 52.5
0.0 : :
0.001 0.01 0.1 1 10 100

SIEVE SIZE [mm]

Percent of: GRAVEL (2.5 %), SAND (9.9 %), SILT (29.7 %), CLAY (57.9 %)

Sample Description: ASTM D2487: CH, fat clay
ASTM D3282: A-7-6 (47)

Comments: Insitu Moisture content is 35.3%.

Email: mark.vogt@wsp.com

yr e
Sk

ENG-TECH Consulting Limited

. Eng. President
04) 235-1579
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"Engineering and Testing Solutions That Work for You"”

WSP Canada Group Ltd. File No.: 19-035-01
11_1 -.93 Lombgrd Avenue Ref. No.: 19-35-1-5
Winnipeg, Manitoba

R3B 3B1

Attention: Mark Vogt, M.Sc., P. Eng.
Project: MARYLAND STREET PAVEMENT RENEWALS, WINNIPEG, MANITOBA

Test Hole No.: 2 Sample No.: 6 Depth: 20m
Sampled By: ENG-TECH (Paula Chagas) Sampling Method: Grab Source: Project site
Date Sampled: Dec 2/19 Date Received: Dec 2/19 Date Tested: Dec 18/19
Dispersion Device: Apparatus A: Humboldt Mechanical Analysis Stirrer Dispersion Time (min.): 1
SAND GRAVEL
CLAY SILT
FNE MEDIM COARSE FRE COARSE SIEVE PERCENT
SIZE {(mm) PASSING

APPROXIMATE EQUIVALENT IMPERIAL SIEVE
#200 #100 #40  #20 #10 #4 0.5" 12 P 475 100.0

100.0 1 ‘#E#--H ? L 2.0 100.0
! ’Lﬁ' ’ “ i 0.850 99.6

| 0.425 99.4
| 0.250 99.3
80.0

0.150 98.9
0.075 96.6
) ‘ 0.028 88.8
@ 600 ,Wﬁ 0.019 74.0
< 0.011 88.1
= E’EF’ 0.008 59.2
i 400 0.006 56.2
ﬁ ’ 0.003 50.3
£ 0.002 47.4
0.001 44.4

20.0

H
0.0
0.001 0.01 0.1 1 10 100

SIEVE SIZE [mm)]

Percent of: GRAVEL (0.0 %), SAND (3.4 %), SILT (49.6 %), CLAY (47.0 %)
Sample Description: ASTM D2487: CL, lean clay
ASTM D3282: A-7-6 (26) ENG-TECH Consulting Limited

Comments: Insitu Moisture content is 32.0%. ;

Email: mark.vogt@wsp.com Iark Hryhoru /'S¢, P. Eng. President
h: (204) 2 4 /Fx: 204) 235-1579

on
ay
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“Engineering and Testing Solutions That Work for You”

WSP Canada Group Ltd. File No.: 19-035-01
11.1 -‘93 Lomba.‘rd Avenue Ref. No.: 19-35-1-7
Winnipeg, Manitoba

R3B 3B1

Attention: Mark Vogt, M.Sc., P. Eng.
Project: MARYLAND STREET PAVEMENT RENEWALS, WINNIPEG, MANITOBA

Test Hole No. 3 Sample No. 1 Depth: 0.1m
Sample By: ENG-TECH (Paula Chagas) Sampling Method: Grab Source: Project site
Date Sampled: Dec 2/19 Date Received: Dec 2/19 Date Tested: Dec 18/19
Dispersion Device: Apparatus A: Humboldt Mechanical Analysis Stirrer Dispersion Time (min.): 1
SAND GRAVEL
CLAY SILT
FIE MEDILM COARSE FINE COARSE SIEVE PERCENT
SIZE (mm) PASSING
APPROXIMATE EQUIVALENT IMPERIAL SIEVE o0 000
#200 #100 #40  #20 #10 #4 0.5" T 2" 2 -
100.0 — A+t el : - i
T T T T T e =T 5% 7
} , o] | P 475 94.1
] e || 2.0 92.2
80.0 i I T M 0.850 74.8
' } N 0.425 56.8
o l I iy i 0.250 47.2
= o / E
@ 60.0 | — 0.150 376
2 | | ' ’ < 0.075 321
o
= i 0.034 25.7
z
u 250 : || 0.022 18.4
e T /d | ' 0.013 147
L ’ [
o )-d 1 0.009 12.9
J , 1 0.007 1.0
20.0 . L 0.003 9.2
| | 0.002 7.3
G- i 0.001 73
0.0 | i | ! ’ I ! | ll
0.001 0.01 0.1 1 10 100
SIEVE SIZE [mm]
Percent of: GRAVEL (5.9 %), SAND (62.0 %), SILT (24.8 %), CLAY (7.3 %)
Sample Description: ASTM D247: ML sandy silt
ASTM D3282: A-2-4 (0) ENG-TECH Consulting Limited
Comments: Insitu Moisture content is 11.2%.
Per /Jﬁ/zéLﬂ//
Email: mark.vogt@wsp.com Clark HryhoruksM. Sc., P. Eng. President
Ph: (204) 233-1694 Fx: (204) 235-1579
) )
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“Engineering and Testing Solutions That Work for You”

WSP Canada Group Ltd.
111 - 93 Lombard Avenue
Winnipeg, Manitoba

PARTICLE SIZE ANALYSIS

File No.:
Ref. No.:

R3B 3B1
Attention: Mark Vogt, M.Sc., P. Eng.
Project: MARYLAND STREET PAVEMENT RENEWALS, WINNIPEG, MANITOBA

19-035-01
19-35-1-9

Test Hole No.: 4
ENG-TECH (Paula Chagas)
Date Sampled: Dec 2/19

Sample No.:
Sampled By:

Date Received:

Dispersion Device:

Sampling Method: Grab
Dec 2/19

Apparatus A: Humboldt Mechanical Analysis Stirrer

Depth: 0.7m

Source: Project site

Date Tested: Dec 17/19

Dispersion Time (min.):

SAND GRAVEL
cLAY SILT
FIE MEDIM  [coARsE | FRE COARSE SIEVE PERCENT
SIZE{mm) | PASSING
APPROXIMATE EQUIVALENT IMPERIAL SIEVE P =
#200 #100 #40  #20 #10 #4 0.5 1 2% & 0
100.0 [ '?___GF l 9.5 99.8
| ﬁ._éf‘a' * | H 475 99.7
/ 2.0 99.6
/ | 0.850 98.9
80.0 0.425 98.5
; 0.250 98.1
g 0.150 95.2
0 60.0 0.075 95.0
B GM 0.029 79.2
o f
= 0.019 67.4
= il
] 0.012 55.7
S 400 ?EF
12 0.008 49.8
& 0.006 45.9
0.003 440
20.0 | 0.002 41.0
0.001 38.1
0.0 - ; i |
0.001 0.01 0.1 1 10 100
SIEVE SIZE [mm]
Percent of: GRAVEL (0.3 %), SAND (4.7 %), SILT (54.4 %), CLAY (40.6 %)

Sample Description: ASTM D2487: CL, lean clay
ASTM D3282: A-7-6 (32)

Comments: Insitu Moisture content is 23.2%.

Email: mark.vogt@wsp.com

"%3

VLARS OF EXCTAEMLE

ENG-TECH Consulting Limited

f%ww

/’ Clark Hryhoruk
' Ph: (204) 2337

Eng. President
/(204) 235-1579




420 Turenne Street
WIhIoes, MERTGES PARTICLE SIZE ANALYSIS

| R2J3w8
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www.eng-tech.ca

ENG-TECH

ConsuLting Limitep

“Engineering and Testing Solutions That Work for You”

WSP Canada Group Ltd. File No.: 19-035-01
T 1% =50 hembard ruenme Ref. No.: 19-35-1-11
Winnipeg, Manitoba

R3B 3B1

Attention: Mark Vogt, M.Sc., P. Eng.
Project: MARYLAND STREET PAVEMENT RENEWALS, WINNIPEG, MANITOBA

Test Hole No.: 4 Sample No.: 5 Depth: 15m
Sampled By: ENG-TECH (Paula Chagas) Sampling Method: Grab Source: Project site
Date Sampled: Dec 2/19 Date Received: Dec 2/19 Date Tested: Dec 18/19
Dispersion Device: Apparatus A: Humboldt Mechanical Analysis Stirrer Dispersion Time (min.): 1
SAND GRAVEL
CLAY SILT
FINE MEDILM COARSE FINE COARSE SIEVE PERCENT
SIZE (mm) | PASSING
APPROXIMATE EQUIVALENT IMPERIAL SIEVE
#200 #100 #40  #20 #10 #4 (05 i g 2" 475 100.0
100.0 " & I i 2.0 100.0
T = + , I T ] 0.850 99.5
0.425 991
0.250 98.9
80.0 0.150 98.7
| 0.075 96.7
o 0.029 74.8
Z
gg 60.0 0.020 51.8
< 0.012 40.3
o
= | 0.009 31.6
=z !
8 40.0 0.006 27.3
% ’ 0.003 23.0
a | 0.002 20.1
» i 0.001 17.4
20.0 —
0.0
0.001 0.01 0.1 1 10 100

SIEVE SIZE [mm]

Percentof:  GRAVEL (0.0 %), SAND (3.3 %), SILT (77.3 %), CLAY (19.4 %)
Sample Description: ASTM D2487: CL-ML, silty clay
ASTM D3282: A-4 (0) ENG-TECH Consultmg Limited

Comments:  Insitu Moisture content is 23.2%. J

Email: mark.vogt@wsp.com : Clark Hryhoru P Eng. President
/ Ph: (204) 233~ (204 ) 235-1579
2 /



420 Turenne Street

Winnipeg, Manitoba

R2J 3W8

' engtech@mymts.net
www.eng-tech.ca

ENG-TECH

Consuiting Limitep

“Engineering and Testing Solutions That Work for You”

WSP Canada Group Ltd.
111 - 93 Lombard Avenue
Winnipeg, Manitoba

R3B 3B1

Attention: Mark Vogt, M.Sc., P. Eng.

PARTICLE SIZE ANALYSIS

File No.: 19-035-01
Ref. No.: 19-35-1-13

Project: MARYLAND STREET PAVEMENT RENEWALS, WINNIPEG, MANITOBA

Test Hole No.: 5 Sample No.: 1 Depth: 01m
Sampled By: ENG-TECH (Paula Chagas) Sampling Method: Grab Source: Project site
Date Sampled: Dec 2/19 Date Received: Dec 2/19 Date Tested: Dec 18/19

Dispersion Device: Apparatus A: Humboldt Mechanical Analysis Stirrer

Dispersion Time (min.):

SAND GRAVEL
CLAY SILT
FNE MEDLM  |comRse |  Fne COARSE SIEVE PERCENT
SIZE (mm) | PASSING
APPROXIMATE EQUIVALENT IMPERIAL SIEVE
#200 #100 #40 #20 #10 #4 0.5" 1" 2% 25.0 100.0
100.0 : ] | | ! | | | i 18.0 93.4
i [T | 125 86.8
9.5 81.0
475 70.5
80.0 y 2.0 67.7
/
of 0.850 47.9
gt
% /3’ 0.425 38.1
@ 60.0 0.250 31.1
< / 0.150 25.6
— 4 0.075 227
Z
i Y/ 0.034 19.0
O 400
i 0.022 16.3
o 'd 0.013 13.6
,a’ 0.009 12.2
BI
20.0 0.007 10.8
0.003 96
(Canca- il 0.002 96
0.0 | 0.001 8.2
0.001 0.01 0.1 1 10 100

SIEVE SIZE [mm]

Percent of: GRAVEL (29.5 %), SAND (47.8 %), SILT {13.5 %), CLAY (9.2 %)

Sample Description: ASTM D2487: SC, clayey sand with gravel
ASTM D3282: A-4 (0)

Comments: Insitu Moisture content is 9.6%.

Email: mark.vogt@wsp.com

Bl 20m
aY
WRAL 4 E

ENG-TECH Consulting Limited

/ L

C?léirk Hryhoru Sc4P. Eng. President
Ph: (204) 233, 4/ :(204) 235-1579
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S5, FERIGES PARTICLE SIZE ANALYSIS

R2J 3W8
engtech@mymts.net
www.eng-tech.ca

ENG-TECH
Consuiting Limitep

""' RR—

“Engineering and Testing Soiutions That Work for You"

WSP Canada Group Ltd. File No.: 19-035-01
111 - 93 Lombard Avenue

Ref. No.: 19-35-1-15
Winnipeg, Manitoba et- o
R3B 3B1

Attention: Mark Vogt, M.Sc., P. Eng.
Project: MARYLAND STREET PAVEMENT RENEWALS, WINNIPEG, MANITOBA

Test Hole No.: 5 Sample No.: 4 Depth: 1.1 m
Sampled By: ENG-TECH (Paula Chagas) Sampling Method: Grab Source: Project site
Date Sampled: Dec 2/19 Date Received: Dec 2/19 Date Tested: Dec 19/19
Dispersion Device: Apparatus A: Humboldt Mechanical Analysis Stirrer Dispersion Time (min.): 1
SAND GRAVEL
CLAY SILT
FRE WEDIM COARSE FNE COARSE SIEVE PERCENT
SIZE (mm) PASSING
APPROXIMATE EQUIVALENT IMPERIAL SIEVE 25 000
#200 #100 #40  #20 #10 #4 0.5" 1 "
100.0 1'. ‘# - ::| | 475 99.8
g = | ’| | |1 |1 2.0 99.8
0.850 99.6
’ 0.425 90.2
80.0 i ! T 0.250 98.9
J 0.150 98.3
g { ! 0.075 96.4
@ 60.0 0.027 91.4
% 0.018 85.5
E 0.010 82.6
(Uj 400 0.007 79.6
e ' 0.005 76.8
= 0.003 737
| 0.002 70.8
20.0 ’ 0.001 67.8
0.0 r
0.001 0.01 0.1 1 10 100
SIEVE SIZE [mm)]
Percent of: GRAVEL (0.2 %), SAND (3.3 %), SILT (25.4 %), CLAY (71.1 %)
Sample Description: ASTM D2487: CH, fat clay
ASTM D3282: A-7-6 (49) ENG-TECH Consulting Limited

Comments:  Insitu Moisture content is 30.2%. .

f

[Her /M g’h/r\/\_
Email: mark.vogt@wsp.com / Clafk Hryhoruk, M. Sc., P/Eng. President
5 #" Ph: (204) 233- : Fxy/(204) 235-1579
"ﬁ% -



ENG-TECH

ConsuLTing LimiTeD
“Engineering and Testing Solutions That Work for You™

WSP Canada

111 - 93 Lombard Avenue
Winnipeg, Manitoba

R3B 3B1

Attention: Mark Vogt, M.Sc., P.Eng.

420 Turenne Street
Winnipeg, Manitoba
R2J 3W8
engtech@mymts.net
www.eng-tech.ca

MOISTURE-DENSITY
RELATIONSHIP

CERTIFIED BY

CCiv

w0 Ivdependent 1

S e

Fer specific tests as listed an www.cal com

19-035-01
19-35-1-16

File No.:
Ref. No.:

GEOTECHNICAL INVESTIGATION - MARYLAND STREET PAVEMENT RENEWALS

kg/m
%

Project:
Compaction Standard Method [V |ASTMDe98 [ |ASTM D1557
Dry Density kg/m? 1463 | 1542 | 1529 | 1465
Moisture Content (%) 240 | 26.1 27.9 | 30.0
Maximum Dry Density = 1546 kg/m? Corrected =
Optimum Moisture = 266 % Corrected =

\

\;0

-
\\o;;(

1540

-

W

S
N

-
[4)]
o
o

\

DRY DENSITY (kg/m3)

1480 /

1460 Iy

1440
23 25 27 29 31
MOISTURE CONTENT (PERCENT)
Comments:
Email: mark.vogt@wsp.com

P

Preparation Method: Moist

Compaction Method: Manual

Date Sampled: Dec 2/19

Sampled By: ENG-TECH (Paula
Chagas)

Date Received: Dec 2/19

Date Tested: Dec 16/19

As Received Moisture

Content (%): 18.8

Test Method: A

Material Oversize
4.75 mm = 1.9 %
19.0 mm = - %

Source:
Composite sample from TH1 to TH5, between
1.0m and 1.5m depths

Soil Description:
Cl, clay, medium plastic, silt sizes, trace sand,
trace gravel

ENG-TECH Consulting Limited

Darci Babisky, C.E.T.
Operations Manager — Laboratory
Ph: (204) 233-1694 Fx: (204) 235-1579



/‘W‘ 420 Turenne Street CALIFORNIA BEARING RATIO

. Winnipeg, Manitoba
ENG-TECH

R2J 3W8s
ConsuLTING LimiTep

engtech@mymts.net

www.eng-tech.ca

“Engineering and Testing Solutions That Work for You”

WSP Canada Group Ltd. File No.: 19-035-01
111 - 93 Lombard Avenue Ref. No.:  19-35-1-17
Winnipeg, Manitoba
R3B 3B1
Attention: Mark Vogt, M.Sc., P. Eng.
Project: GEOTECHNICAL INVESTIGATION - MARYLAND STREET RENEWALS, WINNIPEG,
MANITOBA
Source: Composite sample from TH1 to TH5, Date Sampled: Dec 2/19
between 1.0 and 1.5 meter depths
Sample Type:  ClI, clay, medium plastic, silt sizes, trace Date Received: Dec 2/19
sand, trace gravel
Sampled By: ENG-TECH (Paula Chagas) Date Tested: Dec 20/19
California Bearing Ratio
0.50
0.40 —
| o
v

o
w
[=]

o
S
(=1

Stress (MPa)

/]

0.10 A

0.00
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 100 11.0 120 13.0 14.0
—a— Soaked CBR Penetration (mm)
Test Data
Compaction Standard Method: M ASTM D698 O ASTM D1557
Dry Density;
Unsoaked: - kg/m®  Soaked: 1546  kg/m®
As Compacted Moisture Content:
Unsoaked: - % Soaked: 260 %
Moisture Content; Top 256 mm Soaked: 314 %
CBR Values: - % @ 2.54mm ( 0.1in) - % @ 5.08mm (0.2in)
CBR Values after 96 Hours Soaking: 295 % @ 2.54mm ( 0.1in) 285 % @ 5.08mm (0.2in)
Sample Expansion: 2.7 % of Initial Height  Oversize Correction; -- %  Surcharge Mass: 4.55 kg

Comments: The test was conducted at 100% standard compactive effort. Test was not corrected for oversize present in
the original sample

Email: mark.vogt@wsp.com
ENG-TECH Consulting Limited

’Df'—)

Per
Enclosure: Moisture —Density Relationship Ref. No. 19-35-1-16 Darci Babisky, C.E.T.
Operations Manager — Laboratory
ﬂ Ph: (204) 233-1694 Fx: (204) 235-1579
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