






















































✦�✁✂✄

!"&$'

!"!$%

!

%

(

'

&

#

)*

**

**

**

**

**

+$'

!$%

&$'

#

!

!

!

!

✱✦☎✆

,""-

"#

!%

+

+

./0)123ÿ4ÿ56789

*)1:ÿ4ÿ;<=>ÿ;?6@Aÿ5B<CDAÿ6<<;>

3E)Fÿ4ÿG7BG>HAÿ;<=>ÿ;7DHAÿIB>JA
;<K@ÿ@<ÿG>BJÿ;<K@

LDHÿ<KÿM<B>N<6>ÿOÿ&$'ÿ=$

*) *2 3E

.D@7B?<

E2PQ2:
E2R2S

)T

EM

**

!U

0/

(

!"#$%&

❱✝✞✟✠✡☛
E2R2S

./2021)SL:ÿMF

3.RV2EL:ÿMF

3WL3XL:ÿMF

$"&'$(ÿ')ÿ*'$"+',"ÿ-.ÿ/

(Y

%+ '+ #+ "+ !++

Z1
Zÿ
[
)
E
Q
L
*

L
E
L
[
)
S
2.
1
ÿ*
3
)
E
L

1)SQ/)E
R.2*SQ/L
3.1SL1S

/LR)/X*

\

0/)21ÿ*2]L

:2*S/2MQS2.1

,Y-

1
Q
R
M
L
/

S
F
V
L

*S/)21ÿ)SÿT)2EQ/L

:F1)R23ÿ3.1LÿVL1LS/)S2.1
/L*2*S)13LÿVE.S

!"#$#

+$+

^$V$

:2*S

:)SQR

CE

Q
1
2S

^
L
20
W
S

*.2EÿV/.T2EL

(

*WL)/ÿ*S/L10SWÿ9V7

0
/
.
Q
1
:
ÿ^
)
S
L
/

3
.
1
:
2S
2.
1
*

%+ '+ #+ "+ !++

*)RVEL*

E.3)S2.1

M./LW.ELÿSFVL

:)SL

W^F

☞✌✍

!"&

!"'

!"(

!"%

1_=5>B;ÿB>K>Bÿ@<

*>D;?@?G?@J

LEL[

:LVSW

R?D?;@BJÿ<K
SB7D;`<B@7@?<D

✁✦✄★✎✦✏✎★★

1^/

0><H>@?8

!ÿÿ.Tÿÿ!

91a=
(

Q13.1T21L:

PQ23XÿS/2)b2)E

A

%+ '+ #+

c

4"U$&(""%U&E.102SQ:L'"$"U#d%'U%+!#$+"$!"ÿ4ÿ%+!#$+"$!"

:L*3/2VS2.1

*
S
/
)
S
ÿV
E
.
S

CV

^)SL/ÿ3.1SL1Sÿ,Y-
T2LE:ÿ[)1L

E)Mÿ[)1L

W<66<Cÿ*@>=ÿ)_I>B

E)S2SQ:L

*@7@?<Dÿ!&e"("ÿ<a;ÿ($+ÿ/@ÿ<KÿVB<`<;>Hÿ3aE

T<_DH7@?<Dÿ:>;?ID

C

*@7@?<Dÿ!&e"("ÿ<a;ÿ($+ÿ/@ÿ<KÿVB<`<;>Hÿ3aEÿ1c&'!&&(dfÿLc%#&%"+ÿRSRÿ]<D>c!'

.
1
S
)
/
2.
ÿR
S
.
ÿR
.
:
ÿÿ
!
&
4%
!
!
ÿR
S
.
ÿV
)
F
*
ÿV
E
)
S
$0
V
g
ÿÿ
.
1
S
)
/
2.
ÿR
S
.
$0
:
S
ÿÿ
!
d
a!
%
a!
#

✦✁✑✂✒



✓✔✕✖✗

!"#$&

!"!$"

!

'

&

(

#

)*+,

)*+,

)*+,

)*+,

)*+,

-$.

!$-

($#

✓✘- #.&!

/*)+012ÿ3ÿ45678

9+0:ÿ3ÿ9;5<=>ÿ4?@ABCD?E=

2F+Gÿ3ÿH6?HEI>ÿJ@KEÿJ6BI>ÿD?E=>
HE?=ÿJ@L<

MBIÿ@Lÿ,@?EN@5EÿOÿ($#ÿK$

9+ 91 2F

/B<6?;@

F1PQ1:
F1R1S

+T

F,

99

!%

)*

&

!"#$%&

❯✙✚✛✜✢✣
F1R1S

/*1)10+SM:ÿ,G

2/RU1FM:ÿ,G

2VM2WM:ÿ,G

$"&'$(ÿ')ÿ*'$"+',"ÿ-.ÿ/

&X

'- (- .- "- !--

Y0
Yÿ
Z
+
F
Q
M
9

M
F
M
Z
+
S
1/
0
ÿ9
2
+
F
M

0+SQ*+F
R/19SQ*M
2/0SM0S

*MR+*W9

[

)*+10ÿ91\M

:19S*1,QS1/0

]X^

0
Q
R
,
M
*

S
G
U
M

9S*+10ÿ+SÿT+1FQ*M

:G0+R12ÿ2/0MÿUM0MS*+S1/0
*M919S+02MÿUF/S

!".$&

-$-

_$U$

:19S

:+SQR

AF

Q
0
1S

_
M
1)
V
S

9/1FÿU*/T1FM

&

9VM+*ÿ9S*M0)SVÿ8U6

)
*
/
Q
0
:
ÿ_
+
S
M
*

2
/
0
:
1S
1/
0
9

'- (- .- "- !--

9+RUFM9

F/2+S1/0

,/*MV/FMÿSGUM

:+SM

V_G

✤✥✧

!"#

!"(

!"&

!"'

0`K4E?Jÿ?ELE?ÿ<@

9EBJ;<;H;<=

MFMZ

:MUSV

R;B;J<?=ÿ@L
S?6BJa@?<6<;@B

✳✓✩✪✫✓✕✫✪✪

0_*

)E@IE<;7

!ÿÿ/Tÿÿ!

80CK
&

Q02/0T10M:

PQ12WÿS*1+b1+F

>

'- (- .-

c

3"%$#&".'d#F/0)1SQ:M("$"%.'.-!'-!.$-"$!"ÿ3ÿ'-!.$-"$!"

:M92*1US1/0

9
S
*
+
S
ÿU
F
/
S

AU

_+SM*ÿ2/0SM0Sÿ]X^
T1MF:ÿZ+0M

F+,ÿZ+0M

V;55E?CÿU;57@B

F+S1SQ:M

9<6<;@Bÿ!#ed!(ÿ@CJÿ&$!ÿ*<ÿ@LÿU?@a@JEIÿ2CF

T@`BI6<;@Bÿ:EJ;DB

A

9<6<;@Bÿ!#ed!(ÿ@CJÿ&$!ÿ*<ÿ@LÿU?@a@JEIÿ2CFÿ0c#(!#(.#fÿMc'.#'d(ÿRSRÿ\@BEc!(

/
0
S
+
*
1/
ÿR
S
/
ÿR
/
:
ÿÿ
!
#
3'
!
!
ÿR
S
/
ÿU
+
G
9
ÿU
F
+
S
$)
U
g
ÿÿ
/
0
S
+
*
1/
ÿR
S
/
$)
:
S
ÿÿ
!
d
C!
'
C!
.

✩✕✓✖✩



✬✭✮✯✰

!"&$'

!"%$'

!

(

)

*

&

#

+,

,,

,,

,,

,,

,,

%$*

%$'

&$'

(

!

!

!

!

✬% "-!%

./0+123ÿ4ÿ56789

,+1:ÿ4ÿ,;6<=>ÿ5?@AB

3C+Dÿ4ÿE7?EFG>ÿ<?78FÿH7BG>ÿI?F=>
H@J<

KBGÿ@JÿL@?FM@6FÿNÿ&$'ÿO$

,+ ,2 3C

.B<7?;@

C2PQ2:
C2R2S

+T

CL

,,

!'

0/

)

!"#$%&

✲✴✵✶✷✸✹
C2R2S

./2021+SK:ÿLD

3.RU2CK:ÿLD

3VK3WK:ÿLD

$"&'$(ÿ')ÿ*'$"+',"ÿ-.ÿ/

)X

(% *% #% "% !%%

Y1
Yÿ
Z
+
C
Q
K
,

K
C
K
Z
+
S
2.
1
ÿ,
3
+
C
K

1+SQ/+C
R.2,SQ/K
3.1SK1S

/KR+/W,

[

0/+21ÿ,2\K

:2,S/2LQS2.1

]X^

1
Q
R
L
K
/

S
D
U
K

,S/+21ÿ+SÿT+2CQ/K

:D1+R23ÿ3.1KÿUK1KS/+S2.1
/K,2,S+13KÿUC.S

!"#$*

%$%

_$U$

:2,S

:+SQR

AC

Q
1
2S

_
K
20
V
S

,.2CÿU/.T2CK

)

,VK+/ÿ,S/K10SVÿ9U7

0
/
.
Q
1
:
ÿ_
+
S
K
/

3
.
1
:
2S
2.
1
,

(% *% #% "% !%%

,+RUCK,

C.3+S2.1

L./KV.CKÿSDUK

:+SK

V_D

✺✻✼

!"&

!"*

!")

!"(

!"!

1`O5F?Hÿ?FJF?ÿ<@

,FBH;<;E;<=

KCKZ

:KUSV

R;B;H<?=ÿ@J
S?7BHa@?<7<;@B

✮✬✽✰✾✬✿✾✰✰

1_/

0F@GF<;8

!ÿÿ.Tÿÿ!

91bO
)

Q13.1T21K:

PQ23WÿS/2+c2+C

>

(% *% #%

d

4"'$&)"&!*-C.102SQ:K*"$"'&'*"!(%!#$%"$!"ÿ4ÿ(%!#$%"$!"

:K,3/2US2.1

,
S
/
+
S
ÿU
C
.
S

AU

_+SK/ÿ3.1SK1Sÿ]X^
T2KC:ÿZ+1K

C+LÿZ+1K

V@66@Aÿ,<FOÿ+`IF?

C+S2SQ:K

,<7<;@Bÿ!&4-'(ÿ@bHÿ%$'ÿC<ÿ@JÿÿU?@a@HFGÿ3bC

T@`BG7<;@Bÿ:FH;IB

A

,<7<;@Bÿ!&4-'(ÿ@bHÿ%$'ÿC<ÿ@JÿÿU?@a@HFGÿ3bCÿ1d&*!&*%"eÿKd(#&)%(ÿRSRÿ\@BFd!*

.
1
S
+
/
2.
ÿR
S
.
ÿR
.
:
ÿÿ
!
&
4(
!
!
ÿR
S
.
ÿU
+
D
,
ÿU
C
+
S
$0
U
f
ÿÿ
.
1
S
+
/
2.
ÿR
S
.
$0
:
S
ÿÿ
!
-
b!
(
b!
#

✭✰✯✭

✭✰✯✽



❀❁❂❃❄

!#"$#

!##$&

!

&

'

(

)

*

#

"

%

!+

!!

!&

,-

--

,-

--

--

--

./

./

--

--

--

--

!$"

!!$+

!&$)

!)

!"

!

!

!

!

#

!+!

❅❆❁❇

0""1

0#%1

0!%1

(#

!&

!%

)*

&*

+

&

&(

2344ÿ5ÿ-,67ÿ5ÿ89:;<==>?ÿ-@=A>?
BCC:D@BE:=ÿCBFF=<D?ÿF9BGE?
CBHI:CA

5ÿ5ÿ5ÿ5ÿ5
5ÿ=:><9DÿBJÿB9K:E@CÿH:AA<9

L4,Mÿ5ÿ;:9;<N?ÿDBH<ÿD:EN?ÿA9:C<
K9:;<=?ÿK9<>?ÿDBJAÿABÿJ@9H

5ÿ5ÿ5ÿ5ÿ5
5ÿ;<9>ÿDA@JJ

-,67ÿ5ÿ89:;<==>?ÿDBH<ÿD@=A?
BCC:D@BE:=ÿCBFF=<D?ÿK9<>?ÿCBHI:CA
ABÿN<ED<

OENÿBJÿPB9<QB=<ÿRÿ!&$)ÿH$ÿÿ,SK<9
T<JSD:=$

-, -3 L4

UEA:9@B

43VW37
43X3.

,2

4P

--

!#

8T

'

!"#$%&

❨❈❉❊❋●❍
43X3.

UT3836,.O7ÿPM

LUXY34O7ÿPM

LZOL[O7ÿPM

$"&'$(ÿ')ÿ*'$"+',"ÿ-.ÿ/

'\

&+ (+ *+ "+ !++

]6
]ÿ
^
,
4
W
O
-

O
4
O
^
,
.
3U
6
ÿ-
L
,
4
O

6,.WT,4
XU3-.WTO
LU6.O6.

TOX,T[-

_

8T,36ÿ-3`O

73-.T3PW.3U6

0\1

6
W
X
P
O
T

.
M
Y
O

-.T,36ÿ,.ÿ2,34WTO

7M6,X3LÿLU6OÿYO6O.T,.3U6
TO-3-.,6LOÿY4U.

!"%$#

+$+

/$Y$

73-.

7,.WX

G4

W
6
3.

/
O
38
Z
.

-U34ÿYTU234O

'

-ZO,Tÿ-.TO68.ZÿaY:

8
T
U
W
6
7
ÿ/
,
.
O
T

L
U
6
7
3.
3U
6
-

&+ (+ *+ "+ !++

-,XY4O-

4UL,.3U6

PUTOZU4Oÿ.MYO

7,.O

Z/M

■❏❑

!""

!"#

!"*

!")

!"(

!"'

!"&

!"!

!"+

!#%

!#"

6SHF<9Dÿ9<J<9ÿAB

-<ED@A@;@A>

O4O^

7OY.Z

X@E@DA9>ÿBJ
.9:EDIB9A:A@BE

▲❀❆▼◆❀❖◆▼▼

6/T

8<BN<A@C

!ÿÿU2ÿÿ!

a6bH
'

W6LU6236O7

VW3L[ÿ.T3,c3,4

?

&+ (+ *+

d

5"#$)'"&&!#4U683.W7O("$"#)!+!%&+!*$+"$!"ÿ5ÿ&+!*$+"$!"

7O-LT3Y.3U6

-
.
T
,
.
ÿY
4
U
.

GY

/,.OTÿLU6.O6.ÿ0\1
23O47ÿ^,6O

4,Pÿ^,6O

ZB==BGÿ-A<Hÿ,SK<9

4,.3.W7O

-A:A@BEÿ!*e+((ÿBbDÿ!%$*ÿ4AÿBJÿÿY9BIBD<NÿLb4

2BSEN:A@BEÿ7<D@KE

G

-A:A@BEÿ!*e+((ÿBbDÿ!%$*ÿ4AÿBJÿÿY9BIBD<NÿLb4ÿ6d)(!)''*fÿOd&*)'&'ÿX.Xÿ`BE<d!(

U
6
.
,
T
3U
ÿX
.
U
ÿX
U
7
ÿÿ
!
)
5&
!
!
ÿX
.
U
ÿY
,
M
-
ÿY
4
,
.
$8
Y
g
ÿÿ
U
6
.
,
T
3U
ÿX
.
U
$8
7
.
ÿÿ
!
%
b!
&
b!
*



P◗❘❙P

!"%$"

!&#$'

!&!$(

!

(

)

%

#

'

&

"

*

!+

!!

!(

,-

--

--

--

./

./

--

--

./

--

--

--

+$#

+$"

!+$+

!%$%

!

!

!

!

!

*

%)

)'

❚❲❳❩

0(+1

!

!

&*

&(

+

+

#

"

")

%!

!&

#"

23,.ÿ4ÿ56789

-,:;ÿ4ÿ5<=>?

@A,Bÿ4ÿC7<CDEFÿG<78DÿH7?EFÿI<DJF
CD<JÿH=KGÿG=ÿKL<M

-,:;ÿ4ÿH=MDÿHL6GFÿG<78DÿI<7CD6F
I<DJFÿ6==HDÿG=ÿED?HD

3?Eÿ=KÿN=<DO=6DÿPÿ!%$%ÿM$ÿÿ,QID<
RDKQH76$

-, -S @A

T?G7<L=

ASUVS;
ASWS.

,X

AN

--

!&

YR

)

!"#$%&

❬❭❪❫❴❵❛
ASWS.

TRSYS:,.3;ÿNB

@TW2SA3;ÿNB

@Z3@[3;ÿNB

$"&'$(ÿ')ÿ*'$"+',"ÿ-.ÿ/

)\

(+ %+ '+ "+ !++

]:
]ÿ
^
,
A
V
3
-

3
A
3
^
,
.
ST
:
ÿ-
@
,
A
3

:,.VR,A
WTS-.VR3
@T:.3:.

R3W,R[-

_

YR,S:ÿ-S`3

;S-.RSNV.ST:

0\1

:
V
W
N
3
R

.
B
2
3

-.R,S:ÿ,.ÿX,SAVR3

;B:,WS@ÿ@T:3ÿ23:3.R,.ST:
R3-S-.,:@3ÿ2AT.

!"#$'

+$+

/$2$

;S-.

;,.VW

>A

V
:
S.

/
3
SY
Z
.

-TSAÿ2RTXSA3

)

-Z3,Rÿ-.R3:Y.Zÿ927

Y
R
T
V
:
;
ÿ/
,
.
3
R

@
T
:
;
S.
ST
:
-

(+ %+ '+ "+ !++

-,W2A3-

AT@,.ST:

NTR3ZTA3ÿ.B23

;,.3

Z/B

❜❝❞

!"%

!")

!"(

!"!

!"+

!&*

!&"

!&&

!&'

!&#

!&%

!&)

!&(

:QM5D<Hÿ<DKD<ÿG=

-D?HLGLCLGJ

3A3^

;32.Z

WL?LHG<Jÿ=K
.<7?Ha=<G7GL=?

❡❲❢❣❤❲✐❤❣❣

:/R

YD=EDGL8

!ÿÿTXÿÿ!

9:bM
)

V:@T:XS:3;

UVS@[ÿ.RS,cS,A

F

(+ %+ '+

d

4"&$#)*!')#AT:YS.V;3%"$"&#!*'%(+!'$!!$+"ÿ4ÿ(+!'$!!$+"

;3-@RS2.ST:

-
.
R
,
.
ÿ2
A
T
.

>2

/,.3Rÿ@T:.3:.ÿ0\1
XS3A;ÿ^,:3

A,Nÿ^,:3

Z=66=>ÿ-GDMÿ,QID<

A,.S.V;3

-G7GL=?ÿ!'e+)!ÿ=bHÿ%*$'ÿRGÿ=Kÿÿ2<=a=HDEÿ@bA

X=Q?E7GL=?ÿ;DHLI?

>

-G7GL=?ÿ!'e+)!ÿ=bHÿ%*$'ÿRGÿ=Kÿÿ2<=a=HDEÿ@bAÿ:d#%!#)%&fÿ3d('#(#%ÿW.Wÿ`=?Dd!%

T
:
.
,
R
ST
ÿW
.
T
ÿW
T
;
ÿÿ
!
#
4(
!
!
ÿW
.
T
ÿ2
,
B
-
ÿ2
A
,
.
$Y
2
g
ÿÿ
T
:
.
,
R
ST
ÿW
.
T
$Y
;
.
ÿÿ
!
*
b!
(
b!
'

❥❡❦❥

❥❲❦❧



♠♥♦♣♥

!"%$"

!&'$'

!

(

)

*

#

+

&

"

'

!%

!!

!(

,-

--

--

--

--

--

./

--

--

--

--

--

)$+

"$+

'$#

"

(+

!(

)

!

!

!

*

)!

&

)"

qrrs

0#1

0()1

++

""

!

+)

(

"

%

!#

&*(+

-,23ÿ4ÿ56789ÿ:67;9<=ÿ56789ÿ>?<5ÿ5@
-?<5A=ÿ@887>?@B7<ÿ8@CC<9>=
C6@DBE:69A=ÿÿ;96Aÿ<@@>9ÿ5@ÿ8@FG785

HI,Jÿ4ÿ;76;9K=ÿ56789ÿ>7BK=ÿ:69A=
>@L5ÿ5@ÿL?6F

-MI.ÿ4ÿ>@F9ÿ>7BKÿ5@ÿ-7BKA=ÿ:69A=
;96Aÿ<@@>9

-,23ÿ4ÿ-?<5A=ÿ56789ÿ5@ÿ>@F9ÿ:67;9<=
@887>?@B7<ÿ8@CC<9>=ÿ:69A=ÿ<@@>9ÿ5@
K9B>9

-, -M HI

NB576?@

IMOPM3
IMQM.

,R

IS

--

!&

TU

)

!"#$%&

t✉✈✇①②③
IMQM.

NUMTM2,.W3ÿSJ

HNQVMIW3ÿSJ

HXWHYW3ÿSJ

$"&'$(ÿ')ÿ*'$"+',"ÿ-.ÿ/

)Z

(% *% +% "% !%%

[2
[ÿ
\
,
I
P
W
-

W
I
W
\
,
.
MN
2
ÿ-
H
,
I
W

2,.PU,I
QNM-.PUW
HN2.W2.

UWQ,UY-

]

TU,M2ÿ-M^W

3M-.UMSP.MN2

0Z1

2
P
Q
S
W
U

.
J
V
W

H@B5?B_9Kÿ29`5ÿV7:9

-.U,M2ÿ,.ÿR,MIPUW

3J2,QMHÿHN2WÿVW2W.U,.MN2
UW-M-.,2HWÿVIN.

!"'$*

%$%

/$V$

3M-.

3,.PQ

DI

P
2
M.

/
W
MT
X
.

-NMIÿVUNRMIW

)

-XW,Uÿ-.UW2T.XÿaV7

T
U
N
P
2
3
ÿ/
,
.
W
U

H
N
2
3
M.
MN
2
-

(% *% +% "% !%%

-,QVIW-

INH,.MN2

SNUWXNIWÿ.JVW

3,.W

X/J

④⑤⑥

!""

!"&

!"+

!"#

!"*

!")

!"(

!"!

!"%

!&'

!&"

!&&

!&+

!&#

2_FC96>ÿ69L96ÿ5@

-9B>?5?;?5A

WIW\

3WV.X

Q?B?>56Aÿ@L
.67B>G@6575?@B

⑦♠⑧⑨⑩♠♦⑩⑨⑨

2/U

T9@K95?8

!ÿÿNRÿÿ(

a2EF
)

P2HN2RM2W3

OPMHYÿ.UM,bM,I

=

(% *% +%

c

4"&$#)"#!"+IN2TM.P3W*"$"&*"(!&(%!+$!!$%"ÿ4ÿ(%!+$!!$%"

3W-HUMV.MN2

-
.
U
,
.
ÿV
I
N
.

DV

/,.WUÿHN2.W2.ÿ0Z1
RMWI3ÿ\,2W

I,Sÿ\,2W

X@<<@Dÿ-59Fÿ,_:96

I,.M.P3W

-575?@Bÿ!+d%&*ÿ@E>ÿ*$(ÿU5ÿ@LÿÿV6@G@>9KÿHEI

R@_BK75?@Bÿ39>?:B

D

-575?@Bÿ!+d%&*ÿ@E>ÿ*$(ÿU5ÿ@LÿÿV6@G@>9KÿHEIÿ2c#*!#)%#eÿWc(+#)%!ÿQ.Qÿ^@B9c!*

N
2
.
,
U
MN
ÿQ
.
N
ÿQ
N
3
ÿÿ
!
#
4(
!
!
ÿQ
.
N
ÿV
,
J
-
ÿV
I
,
.
$T
V
f
ÿÿ
N
2
.
,
U
MN
ÿQ
.
N
$T
3
.
ÿÿ
!
'
E!
(
E!
+



❶❷❸❹❷
!) --

!#$&

)'

❺❻❼❽&##
-,23ÿ4ÿ-?<5A=ÿ56789ÿ5@ÿ>@F9ÿ:67;9<=
@887>?@B7<ÿ8@CC<9>=ÿ:69A=ÿ<@@>9ÿ5@
K9B>9ÿ!"#$%&$'()*

WBKÿ@LÿS@69g@<9ÿhÿ!#$&ÿF$

-, -M HI

NB576?@

IMOPM3
IMQM.

,R

IS

--

!&

TU

)

!"#$%&

❾❿➀➁➂➃➄
IMQM.

NUMTM2,.W3ÿSJ

HNQVMIW3ÿSJ

HXWHYW3ÿSJ

$"&'$(ÿ')ÿ*'$"+',"ÿ-.ÿ/

)Z

(% *% +% "% !%%

[2
[ÿ
\
,
I
P
W
-

W
I
W
\
,
.
MN
2
ÿ-
H
,
I
W

2,.PU,I
QNM-.PUW
HN2.W2.

UWQ,UY-

]

TU,M2ÿ-M^W

3M-.UMSP.MN2

0Z1

2
P
Q
S
W
U

.
J
V
W

-.U,M2ÿ,.ÿR,MIPUW

3J2,QMHÿHN2WÿVW2W.U,.MN2
UW-M-.,2HWÿVIN.

/$V$

3M-.

3,.PQ

DI

P
2
M.

/
W
MT
X
.

-NMIÿVUNRMIW

)

-XW,Uÿ-.UW2T.XÿaV7

T
U
N
P
2
3
ÿ/
,
.
W
U

H
N
2
3
M.
MN
2
-

(% *% +% "% !%%

-,QVIW-

INH,.MN2

SNUWXNIWÿ.JVW

3,.W

X/J

➅➆➇

2_FC96>ÿ69L96ÿ5@

-9B>?5?;?5A

WIW\

3WV.X

Q?B?>56Aÿ@L
.67B>G@6575?@B

➈❶❻❼➉❶➊➉❼❼

2/U

T9@K95?8

(ÿÿNRÿÿ(

a2EF
)

P2HN2RM2W3

OPMHYÿ.UM,bM,I

=

(% *% +%

c

4"&$#)"#!"+IN2TM.P3W*"$"&*"(!&(%!+$!!$%"ÿ4ÿ(%!+$!!$%"

3W-HUMV.MN2

-
.
U
,
.
ÿV
I
N
.

DV

/,.WUÿHN2.W2.ÿ0Z1
RMWI3ÿ\,2W

I,Sÿ\,2W

X@<<@Dÿ-59Fÿ,_:96

I,.M.P3W

R@_BK75?@Bÿ39>?:B

D

-575?@Bÿ!+d%&*ÿ@E>ÿ*$(ÿU5ÿ@LÿÿV6@G@>9KÿHEIÿ2c#*!#)%#eÿWc(+#)%!ÿQ.Qÿ^@B9c!*

N
2
.
,
U
MN
ÿQ
.
N
ÿQ
N
3
ÿÿ
!
#
4(
!
!
ÿQ
.
N
ÿV
,
J
-
ÿV
I
,
.
$T
V
f
ÿÿ
N
2
.
,
U
MN
ÿQ
.
N
$T
3
.
ÿÿ
!
'
E!
(
E!
+



➋➌➍➎➏

!%&$&

!

'

(

&

)

*

+

%

"

!#

,,

,,

-.

,,

,,

,,

,,

,,

,,

,,

!$%

%$'

!'

&

!

&

!

'(

((

'+

&&

➐➑➒

!

!

+%

#

#

!%

%#

*)

'#

(&

1233ÿ4ÿ56789:;;<ÿ=6>>;?@<ÿA6B;C?D@

=3EFÿ4ÿGHDG?C<ÿIDH7?ÿ@HJC<ÿ9:DKÿI6
@I:99

,ELMÿNÿO5EPQ3ÿ4ÿIDH7?ÿI6ÿ@6K?
RDHG?;<ÿ@:;IÿI6ÿ,:;IS<ÿJBK?D6B@
76>>;?@<ÿ>D6TJ<ÿ76KUH7IÿI6ÿC?J@?

,E ,2 =3

VJIHD:6

32WX2M
32Y2-

E1

3A

,,

!+

O5

(

!"#$%&

➓➔→➣↔↕➙
32Y2-

V52O2LE-QMÿAF

=VYZ23QMÿAF

=[Q=\QMÿAF

$"&'$(ÿ')ÿ*'$"+',"ÿ-.ÿ/

(]

'# &# *# %# !##

^L
^ÿ
P
E
3
X
Q
,

Q
3
Q
P
E
-
2V
L
ÿ,
=
E
3
Q

LE-X5E3
YV2,-X5Q
=VL-QL-

5QYE5\,

N

O5E2Lÿ,2_Q

M2,-52AX-2VL

/]0

L
X
Y
A
Q
5

-
F
Z
Q

=6JI:JB?CÿL?`IÿZHR?

,-5E2LÿE-ÿ1E23X5Q

MFLEY2=ÿ=VLQÿZQLQ-5E-2VL
5Q,2,-EL=QÿZ3V-

!"'$*

#$#

.$Z$

M2,-

ME-XY

T3

X
L
2-

.
Q
2O
[
-

,V23ÿZ5V123Q

(

,[QE5ÿ,-5QLO-[ÿ8ZH

O
5
V
X
L
M
ÿ.
E
-
Q
5

=
V
L
M
2-
2V
L
,

'# &# *# %# !##

,EYZ3Q,

3V=E-2VL

AV5Q[V3Qÿ-FZQ

ME-Q

[.F

➛➜➝

!"!

!"#

!%"

!%%

!%+

!%*

!%)

!%&

!%(

!%'

!%!

!%#

!+"

!+%

LBK>?D@ÿD?9?DÿI6

,?J@:I:G:IS

Q3QP

MQZ-[

Y:J:@IDSÿ69
-DHJ@U6DIHI:6J

➞➟➠➡➢➟➤➢➡➡

L.5

O?6C?I:7

!ÿÿV1ÿÿ'

8LaK
(

XL=VL12LQM

WX2=\ÿ-52Eb2E3

<

'# &# *#

c

4%+$)(%'))(3VLO2-XMQ&%$%+&&!%('#!*$#%$!+ÿ4ÿ'#!*$#%$!+

MQ,=52Z-2VL

,
-
5
E
-
ÿZ
3
V
-

TZ

.E-Q5ÿ=VL-QL-ÿ/]0
12Q3MÿPELQ

3EAÿPELQ

[6;;6Tÿ,I?KÿEBR?D

3E-2-XMQ

,IHI:6Jÿ!*d!'!ÿ6a@ÿ!#$+ÿ3Iÿ69ÿÿZD6U6@?Cÿ=a3

16BJCHI:6JÿM?@:RJ

T

,IHI:6Jÿ!*d!'!ÿ6a@ÿ!#$+ÿ3Iÿ69ÿÿZD6U6@?Cÿ=a3ÿLc)&!)'*#eÿQc'*)('#ÿY-Yÿ_6J?c!&

V
L
-
E
5
2V
ÿY
-
V
ÿY
V
M
ÿÿ
!
)
4'
!
!
ÿY
-
V
ÿZ
E
F
,
ÿZ
3
E
-
$O
Z
f
ÿÿ
V
L
-
E
5
2V
ÿY
-
V
$O
M
-
ÿÿ
!
"
a!
'
a!
*



➥➦➧➨➩
!! ,,

!)$+

&!

➫➭➯➲ ➳ ➵➸➭➺➻➼ ➽ ➾➚➪➶➹ ➾➘ ➴➘➷➹
RDHG?;<ÿ@:;IÿI6ÿ,:;IS<ÿJBK?D6B@
76>>;?@<ÿ>D6TJ<ÿ76KUH7IÿI6ÿC?J@?
!"#$%&$'()*

QJCÿ69ÿA6D?g6;?ÿhÿ!)$+ÿK$

,E ,2 =3

VJIHD:6

32WX2M
32Y2-

E1

3A

,,

!+

O5

(

!"#$%&

➬➮➱✃❐❒❮
32Y2-

V52O2LE-QMÿAF

=VYZ23QMÿAF

=[Q=\QMÿAF

$"&'$(ÿ')ÿ*'$"+',"ÿ-.ÿ/

(]

'# &# *# %# !##

^L
^ÿ
P
E
3
X
Q
,

Q
3
Q
P
E
-
2V
L
ÿ,
=
E
3
Q

LE-X5E3
YV2,-X5Q
=VL-QL-

5QYE5\,

N

O5E2Lÿ,2_Q

M2,-52AX-2VL

/]0

L
X
Y
A
Q
5

-
F
Z
Q

,-5E2LÿE-ÿ1E23X5Q

MFLEY2=ÿ=VLQÿZQLQ-5E-2VL
5Q,2,-EL=QÿZ3V-

.$Z$

M2,-

ME-XY

T3

X
L
2-

.
Q
2O
[
-

,V23ÿZ5V123Q

(

,[QE5ÿ,-5QLO-[ÿ8ZH

O
5
V
X
L
M
ÿ.
E
-
Q
5

=
V
L
M
2-
2V
L
,

'# &# *# %# !##

,EYZ3Q,

3V=E-2VL

AV5Q[V3Qÿ-FZQ

ME-Q

[.F

❰ÏÏ

LBK>?D@ÿD?9?DÿI6

,?J@:I:G:IS

Q3QP

MQZ-[

Y:J:@IDSÿ69
-DHJ@U6DIHI:6J

➧➥ÐÑ➽➥Ò➽ÑÑ

L.5

O?6C?I:7

'ÿÿV1ÿÿ'

8LaK
(

XL=VL12LQM

WX2=\ÿ-52Eb2E3

<

'# &# *#

c

4%+$)(%'))(3VLO2-XMQ&%$%+&&!%('#!*$#%$!+ÿ4ÿ'#!*$#%$!+

MQ,=52Z-2VL

,
-
5
E
-
ÿZ
3
V
-

TZ

.E-Q5ÿ=VL-QL-ÿ/]0
12Q3MÿPELQ

3EAÿPELQ

[6;;6Tÿ,I?KÿEBR?D

3E-2-XMQ

16BJCHI:6JÿM?@:RJ

T

,IHI:6Jÿ!*d!'!ÿ6a@ÿ!#$+ÿ3Iÿ69ÿÿZD6U6@?Cÿ=a3ÿLc)&!)'*#eÿQc'*)('#ÿY-Yÿ_6J?c!&

V
L
-
E
5
2V
ÿY
-
V
ÿY
V
M
ÿÿ
!
)
4'
!
!
ÿY
-
V
ÿZ
E
F
,
ÿZ
3
E
-
$O
Z
f
ÿÿ
V
L
-
E
5
2V
ÿY
-
V
$O
M
-
ÿÿ
!
"
a!
'
a!
*



ÓÔÔÕÖ

!"%#&

!"$#'

!("#!

!((#$

!

)

*

$

%

'

(

"

&

!+

!!

!)

,-

--

--

--

--

--

--

./

./

--

--

--

!#%

$#+

%#*

!!#"

!)#%

&

)

!

!

!$

!

!

!

)+

×ØÙ

0''1

0(&1

0!$1

*"

*$

)!

'"

%(

+

+

!"

2344ÿ5ÿ-,67ÿ8ÿ9:,;<4ÿ5
=>?@AB>CÿDBEEF@CGÿEABH=GÿFBBC@

I4,Jÿ5ÿKLAK@MGÿNALD@ÿCL=MGÿOA@PG
QRA?

-,67ÿ8ÿ9:,;<4ÿ5ÿNALD@ÿCRFNG
BDDLCRB=LFÿDBEEF@GÿOA@PGÿDB?SLDN

I4,Jÿ5ÿKLAK@MGÿNALD@ÿCL=MÿNBÿCB?@
CL=MGÿOA@PGÿCBQNÿNBÿQRA?

-34.ÿ5ÿ-L=MPGÿOA@PGÿK@APÿFBBC@

-,67ÿ5ÿNALD@ÿNBÿCB?@ÿOALK@FGÿNALD@
NBÿCB?@ÿCRFNGÿBDDLCRB=LFÿDBEEF@CG
OA@PGÿDB?SLDNÿNBÿM@=C@

-, -3 I4

T=NLARB

43UV37
43W3.

,2

4X

--

!(

9:

*

!"#$%&

ÚÛÜÝÞßà
43W3.

T:3936,.<7ÿXJ

ITWY34<7ÿXJ

IZ<I[<7ÿXJ

$"&'$(ÿ')ÿ*'$"+',"ÿ-.ÿ/

*\

)+ $+ '+ "+ !++

]6
]ÿ
;
,
4
V
<
-

<
4
<
;
,
.
3T
6
ÿ-
I
,
4
<

6,.V:,4
WT3-.V:<
IT6.<6.

:<W,:[-

8

9:,36ÿ-3^<

73-.:3XV.3T6

0\1

6
V
W
X
<
:

.
J
Y
<

IB=NR=>@Mÿ6@_NÿYLO@

-.:,36ÿ,.ÿ2,34V:<

7J6,W3IÿIT6<ÿY<6<.:,.3T6
:<-3-.,6I<ÿY4T.

!"&#&

+#+

/#Y#

73-.

7,.VW

H4

V
6
3.

/
<
39
Z
.

-T34ÿY:T234<

*

-Z<,:ÿ-.:<69.Zÿ`YL

9
:
T
V
6
7
ÿ/
,
.
<
:

I
T
6
7
3.
3T
6
-

)+ $+ '+ "+ !++

-,WY4<-

4TI,.3T6

XT:<ZT4<ÿ.JY<

7,.<

Z/J

áâã

!""

!"(

!"'

!"%

!"$

!"*

!")

!"!

!"+

!(&

!("

!((

!('

!(%

6>?E@ACÿA@Q@AÿNB

-@=CRNRKRNP

<4<;

7<Y.Z

WR=RCNAPÿBQ
.AL=CSBANLNRB=

äÓåæçÓØçææ

6/:

9@BM@NRD

!ÿÿT2ÿÿ)

`6a?
*

V6IT6236<7

UV3I[ÿ.:3,b3,4

G

)+ $+ '+

c

5"(#%*&!&')4T693.V7<$"#"($$$+&)+!'#!+#+"ÿ5ÿ)+!'#!+#+"

7<-I:3Y.3T6

-
.
:
,
.
ÿY
4
T
.

HY

/,.<:ÿIT6.<6.ÿ0\1
23<47ÿ;,6<

4,Xÿ;,6<

ZBFFBHÿ-N@?ÿ,>O@A

4,.3.V7<

-NLNRB=ÿ!'d!!!ÿBaCÿ%(#!ÿ:NÿBQÿÿYABSBC@MÿIa4

2B>=MLNRB=ÿ7@CRO=

H

-NLNRB=ÿ!'d!!!ÿBaCÿ%(#!ÿ:NÿBQÿÿYABSBC@MÿIa4ÿ6c%$!%)'*eÿ<c)'%)%!ÿW.Wÿ^B=@c!$

T
6
.
,
:
3T
ÿW
.
T
ÿW
T
7
ÿÿ
!
%
5)
!
!
ÿW
.
T
ÿY
,
J
-
ÿY
4
,
.
#9
Y
f
ÿÿ
T
6
.
,
:
3T
ÿW
.
T
#9
7
.
ÿÿ
!
&
a!
)
a!
'



èéêëè

!*

!$

!%

!'

--

--

--

--

)+#"

)'

$&

'*

)&

ìíî&*!

-,67ÿ5ÿNALD@ÿNBÿCB?@ÿOALK@FGÿNALD@
NBÿCB?@ÿCRFNGÿBDDLCRB=LFÿDBEEF@CG
OA@PGÿDB?SLDNÿNBÿM@=C@ÿ!"#$%&$'()*

<=MÿBQÿXBA@gBF@ÿhÿ)+#"ÿ?#ÿ,>O@A
:@Q>CLF#

-, -3 I4

T=NLARB

43UV37
43W3.

,2

4X

--

!(

9:

*

!"#$%&

ïðñòóôõ
43W3.

T:3936,.<7ÿXJ

ITWY34<7ÿXJ

IZ<I[<7ÿXJ

$"&'$(ÿ')ÿ*'$"+',"ÿ-.ÿ/

*\

)+ $+ '+ "+ !++

]6
]ÿ
;
,
4
V
<
-

<
4
<
;
,
.
3T
6
ÿ-
I
,
4
<

6,.V:,4
WT3-.V:<
IT6.<6.

:<W,:[-

8

9:,36ÿ-3^<

73-.:3XV.3T6

0\1

6
V
W
X
<
:

.
J
Y
<

-.:,36ÿ,.ÿ2,34V:<

7J6,W3IÿIT6<ÿY<6<.:,.3T6
:<-3-.,6I<ÿY4T.

/#Y#

73-.

7,.VW

H4

V
6
3.

/
<
39
Z
.

-T34ÿY:T234<

*

-Z<,:ÿ-.:<69.Zÿ`YL

9
:
T
V
6
7
ÿ/
,
.
<
:

I
T
6
7
3.
3T
6
-

)+ $+ '+ "+ !++

-,WY4<-

4TI,.3T6

XT:<ZT4<ÿ.JY<

7,.<

Z/J

ö÷ø

!(*

!()

!(!

!(+

6>?E@ACÿA@Q@AÿNB

-@=CRNRKRNP

<4<;

7<Y.Z

WR=RCNAPÿBQ
.AL=CSBANLNRB=

éèùúûèüûúú

6/:

9@BM@NRD

)ÿÿT2ÿÿ)

`6a?
*

V6IT6236<7

UV3I[ÿ.:3,b3,4

G

)+ $+ '+

c

5"(#%*&!&')4T693.V7<$"#"($$$+&)+!'#!+#+"ÿ5ÿ)+!'#!+#+"

7<-I:3Y.3T6

-
.
:
,
.
ÿY
4
T
.

HY

/,.<:ÿIT6.<6.ÿ0\1
23<47ÿ;,6<

4,Xÿ;,6<

ZBFFBHÿ-N@?ÿ,>O@A

4,.3.V7<

2B>=MLNRB=ÿ7@CRO=

H

-NLNRB=ÿ!'d!!!ÿBaCÿ%(#!ÿ:NÿBQÿÿYABSBC@MÿIa4ÿ6c%$!%)'*eÿ<c)'%)%!ÿW.Wÿ^B=@c!$

T
6
.
,
:
3T
ÿW
.
T
ÿW
T
7
ÿÿ
!
%
5)
!
!
ÿW
.
T
ÿY
,
J
-
ÿY
4
,
.
#9
Y
f
ÿÿ
T
6
.
,
:
3T
ÿW
.
T
#9
7
.
ÿÿ
!
&
a!
)
a!
'



ýþÿ✦�

!"&$#

!#"$%

!

'

%

&

(

)

#

"

**

**

+,

**

**

**

**

**

!$-

%$)

!-$-

!

!

!&

%.

!#

%(

!-!

✴✁✂

/"0

!

)-

"&

-

%'

"

##'!

1233ÿ4ÿ56781233

739:ÿ4ÿ;<=>?ÿ@A<B

*9CDÿ4ÿE<FG=ÿ;<FH=IÿEJÿK<FH=II>?
E<FG=ÿLAIE?ÿJGGFLAJMFIÿGJNNI=L?
GJBOFGEÿEJÿP=ML=

4ÿ4ÿ4ÿ4ÿ4
4ÿMQB=<JQLÿGJNNI=L

RMPÿJ@ÿSJ<=TJI=ÿUÿ!-$-ÿB$ÿ9Q;=<
5=@QLFI$

*9 *2 73

6MEF<AJ

32VW2D
32X2+

91

3S

**

!#

K5

%

!"#$%&

❨✄☎✆✝✞✟
32X2+

652K2C9+RDÿS:

76XY23RDÿS:

7ZR78RDÿS:

$"&'$(ÿ')ÿ*'$"+',"ÿ-.ÿ/

%[

'- &- )- "- !--

\C
\ÿ
]
9
3
W
R
*

R
3
R
]
9
+
26
C
ÿ*
7
9
3
R

C9+W593
X62*+W5R
76C+RC+

5RX958*

^

K592Cÿ*2_R

D2*+52SW+26C

/[0

C
W
X
S
R
5

+
:
Y
R

*+592Cÿ9+ÿ1923W5R

D:C9X27ÿ76CRÿYRCR+59+26C
5R*2*+9C7RÿY36+

!""$%

-$-

,$Y$

D2*+

D9+WX

`3

W
C
2+

,
R
2K
Z
+

*623ÿY56123R

%

*ZR95ÿ*+5RCK+ZÿaYF

K
5
6
W
C
D
ÿ,
9
+
R
5

7
6
C
D
2+
26
C
*

'- &- )- "- !--

*9XY3R*

3679+26C

S65RZ63Rÿ+:YR

D9+R

Z,:

✠✡✡

!"#

!")

!"(

!"&

!"%

!"'

!"!

!"-

!#.

CQBN=<Lÿ<=@=<ÿEJ

*=MLAEAHAE>

R3R]

DRY+Z

XAMALE<>ÿJ@
+<FMLOJ<EFEAJM

✮☛☞✌✍☛✎✍✌✌

C,5

K=JP=EAG

!ÿÿ61ÿÿ!

aCbB
%

WC76C12CRD

VW278ÿ+529c293

?

'- &- )-

d

4"#$(%")'-"36CK2+WDR&"$"#&!"'"'-!)$-"$!)ÿ4ÿ'-!)$-"$!)

DR*752Y+26C

*
+
5
9
+
ÿY
3
6
+

`Y

,9+R5ÿ76C+RC+ÿ/[0
12R3Dÿ]9CR

39Sÿ]9CR

ZJIIJ`ÿ*E=Bÿ9Q;=<

39+2+WDR

*EFEAJMÿ!)e!&%ÿJbLÿ!"$.ÿ5EÿJ@ÿÿY<JOJL=Pÿ7b3

1JQMPFEAJMÿD=LA;M

`

*EFEAJMÿ!)e!&%ÿJbLÿ!"$.ÿ5EÿJ@ÿÿY<JOJL=Pÿ7b3ÿCd(&!('%&fÿRd')('.%ÿX+Xÿ_JM=d!&

6
C
+
9
5
26
ÿX
+
6
ÿX
6
D
ÿÿ
!
(
4'
!
!
ÿX
+
6
ÿY
9
:
*
ÿY
3
9
+
$K
Y
g
ÿÿ
6
C
+
9
5
26
ÿX
+
6
$K
D
+
ÿÿ
!
.
b!
'
b!
)



  

INPUT PARAMETERS INTERPRETED GEOTECHNICAL PARAMETERS

A DMT A reading bars � Bulk Unit Weight of Soil kN/m
3

Reference No.: 15-211 B DMT B reading bars M Constrained (oedometer) modulus MPa

Project: HWY 11 Rossport to Caver's Hill � Bulk Unit Weight kN/m
3

Ko Coefficient of earth pressure insitu

Client: MTO Po Effective overb. press. kPa OCR Overconsolidation ratio Pc/Po

U Pore pressure kPa Pc Preconsolidation pressure kPa

Ground Surface Elevation: 192.700 m Id Material Index q Pc-Po kPa

Water Table Depth: 5.3 m Kd Horizontal Stress Index Cu Undrained cohesion (cohesive) kPa

Depth of DMT: 7.8 m Ed Dilatometer Modulus MPa Phi Friction angle (cohesionless)  °

Depth and Elevation m Soil Description

DEPTH Elev. A B A' B' � Po U Kd Ed M Ko OCR Pc q Cu Phi

m m bars bars bars bars kN/m
3

kPa kPa MPa MPa kPa kPa kPa degrees

2.5 190.2 1.75 3 1.60 2.18 16.0 45 0 3.6 2.0 2.9 0.91 2.49 111 67 20 Silty CLAY Soft

2.7 190.0 2.9 4.35 2.74 3.53 17.0 48 0 5.7 2.7 5.2 1.27 5.14 247 199 39 CLAY Firm

2.9 189.8 3.15 4.85 2.98 4.03 17.0 51 0 5.8 3.6 7.1 1.29 5.26 270 219 43 Silty CLAY Firm

3.1 189.6 3.55 5.15 3.39 4.33 17.0 55 0 6.2 3.3 6.6 1.34 5.81 318 263 49 CLAY Firm

3.3 189.4 3.45 4.9 3.29 4.08 17.0 58 0 5.7 2.7 5.2 1.27 5.06 295 236 47 CLAY Firm

3.5 189.2 2.95 4.35 2.80 3.53 17.0 62 0 4.5 2.5 4.3 1.08 3.59 221 159 38 CLAY Firm

3.7 189.0 3.55 5 3.39 4.18 17.0 65 0 5.2 2.7 5.0 1.20 4.47 290 225 47 CLAY Firm

3.9 188.8 3.6 5.1 3.44 4.28 17.0 68 0 5.0 2.9 5.2 1.17 4.21 288 220 48 CLAY Firm

4.1 188.6 3.65 5.2 3.49 4.38 17.0 72 0 4.9 3.1 5.4 1.14 3.99 287 215 48 CLAY Firm

4.3 188.4 3.80 5.45 3.63 4.63 17.0 75 0 4.8 3.5 6.1 1.13 3.96 298 222 50 CLAY Firm

4.5 188.2 3.90 5.45 3.74 4.63 17.0 79 0 4.8 3.1 5.4 1.12 3.86 304 225 51 CLAY Stiff

4.7 188.0 3.90 5.40 3.74 4.58 17.0 82 0 4.6 2.9 4.9 1.09 3.62 297 215 51 CLAY Stiff

4.9 187.8 3.90 5.40 3.74 4.58 17.0 85 0 4.4 2.9 4.8 1.05 3.40 290 205 50 CLAY Stiff

5.1 187.6 4.05 5.60 3.89 4.78 17.0 89 0 4.4 3.1 5.1 1.05 3.39 301 213 52 CLAY Stiff

5.3 187.4 4.10 5.70 3.94 4.88 17.0 92 0 4.3 3.3 5.3 1.03 3.26 301 209 52 CLAY Stiff

5.5 187.2 4.05 5.60 3.89 4.78 17.0 94 2 4.1 3.1 4.9 1.01 3.10 290 197 51 CLAY Stiff

5.7 187.0 4.20 5.90 4.03 5.08 17.0 95 4 4.2 3.6 5.8 1.02 3.18 302 207 53 CLAY Stiff

5.9 186.8 4.15 5.60 3.99 4.78 17.0 97 6 4.1 2.7 4.3 1.00 3.04 293 197 52 CLAY Stiff

6.1 186.6 4.30 5.90 4.14 5.08 17.0 98 8 4.1 3.3 5.2 1.01 3.11 305 207 54 CLAY Stiff

6.3 186.4 4.15 5.70 3.99 4.88 17.0 99 10 3.9 3.1 4.8 0.97 2.85 283 184 51 CLAY Stiff

6.5 186.2 4.15 5.65 3.99 4.83 17.0 101 12 3.8 2.9 4.4 0.96 2.77 279 178 50 CLAY Stiff

6.7 186.0 4.25 5.75 4.09 4.93 17.0 102 14 3.9 2.9 4.4 0.96 2.79 286 184 51 CLAY Stiff

6.9 185.8 4.20 5.70 4.04 4.88 17.0 104 16 3.7 2.9 4.3 0.94 2.66 276 172 50 CLAY Firm

7.1 185.6 4.15 5.55 4.00 4.73 17.0 105 18 3.6 2.5 3.7 0.92 2.54 267 161 49 CLAY Firm

7.3 185.4 4.10 5.60 3.94 4.78 17.0 107 20 3.5 2.9 4.1 0.89 2.41 257 150 47 CLAY Firm

7.5 185.2 3.85 5.25 3.70 4.43 17.0 108 22 3.2 2.5 3.4 0.83 2.10 227 119 43 CLAY Firm

7.7 185.0 3.45 4.75 3.30 3.93 17.0 109 24 2.8 2.2 2.6 0.74 1.69 185 76 37 CLAY Firm

7.8 184.9 2.70 4.05 2.55 3.23 16.0 112 25 2.1 2.4 2.1 0.56 1.05 117 5 26 CLAY Firm

DMT 7A

Soil Description



  

INPUT PARAMETERS INTERPRETED GEOTECHNICAL PARAMETERS

A DMT A reading bars � Bulk Unit Weight of Soil kN/m
3

Reference No.: 15-211 B DMT B reading bars M Constrained (oedometer) modulus MPa

Project: HWY 11 Rossport to Caver's Hill � Bulk Unit Weight kN/m
3

Ko Coefficient of earth pressure insitu

Client: MTO Po Effective overb. press. kPa OCR Overconsolidation ratio Pc/Po

U Pore pressure kPa Pc Preconsolidation pressure kPa

Ground Surface Elevation: 189.700 m Id Material Index q Pc-Po kPa

Water Table Depth: 2.5 m Kd Horizontal Stress Index Cu Undrained cohesion (cohesive) kPa

Depth of DMT: 12.5 m Ed Dilatometer Modulus MPa Phi Friction angle (cohesionless)  °

Depth and Elevation m Soil Description

DEPTH Elev. A B A' B' � Po U Kd Ed M Ko OCR Pc q Cu Phi

m m bars bars bars bars kN/m
3

kPa kPa MPa MPa kPa kPa kPa degrees

1.8 187.9 1.5 3.05 1.34 2.23 16.0 32 0 4.2 3.1 3.4 1.02 3.16 101 69 18 Clayey SILT Soft

2.0 187.7 1.8 3.1 1.65 2.28 16.0 35 0 4.7 2.2 3.8 1.11 3.78 133 98 22 Silty CLAY Soft

2.2 187.5 1.9 3.15 1.75 2.33 16.0 38 0 4.6 2.0 3.4 1.09 3.62 139 101 24 CLAY Soft

2.4 187.3 2 3.3 1.85 2.48 16.0 42 0 4.4 2.2 3.6 1.07 3.48 145 103 25 CLAY Soft

2.6 187.1 2.15 3.5 2.00 2.68 16.0 44 1 4.5 2.4 4.0 1.08 3.59 157 113 27 CLAY Firm

2.8 186.9 2.1 3.45 1.95 2.63 16.0 45 3 4.3 2.4 3.8 1.03 3.25 146 101 25 Silty CLAY Firm

3.0 186.7 2.05 3.35 1.90 2.53 16.0 46 5 4.0 2.2 3.4 0.99 2.95 136 90 24 CLAY Soft

3.2 186.5 1.95 3.15 1.81 2.33 16.0 48 7 3.7 1.8 2.7 0.92 2.56 122 74 22 CLAY Soft

3.4 186.3 0.65 2.8 0.46 1.98 17.0 49 9 0.8 5.3 4.5 29 SAND Loose

3.6 186.1 -0.09 -0.82 17.0 50 11 -0.4 -2.5 #NUM! 25 Refusal to

3.8 185.9 -0.09 -0.82 17.0 52 13 -0.4 -2.5 #NUM! 25 DMT

4.0 185.7 -0.09 -0.82 17.0 53 15 -0.4 -2.5 #NUM! 25 Used Augers

4.2 185.5 -0.09 -0.82 17.0 55 17 -0.5 -2.5 #NUM! 25 To Advance

4.4 185.3 -0.09 -0.82 17.0 56 19 -0.5 -2.5 #NUM! 25 Hole to

4.6 185.1 -0.09 -0.82 17.0 58 21 -0.5 -2.5 #NUM! 25 5.0 m

4.8 184.9 -0.09 -0.82 17.0 59 23 -0.5 -2.5 #NUM! 25

5.0 184.7 -0.09 -0.82 17.0 61 25 -0.5 -2.5 #NUM! 25

5.3 184.4 3.00 4.90 2.82 4.08 17.0 61 27 4.2 4.4 7.0 1.02 3.15 192 131 34 Silty CLAY Firm

5.5 184.2 2.75 4.20 2.59 3.38 16.0 62 29 3.7 2.7 4.0 0.93 2.61 162 100 29 CLAY Firm

5.7 184.0 2.70 4.00 2.55 3.18 16.0 63 31 3.5 2.2 3.1 0.89 2.42 154 90 28 CLAY Firm

5.9 183.8 2.70 4.00 2.55 3.18 16.0 65 33 3.4 2.2 3.1 0.87 2.32 150 85 28 CLAY Firm

6.1 183.6 2.65 3.75 2.51 2.93 16.0 66 35 3.3 1.5 2.0 0.84 2.16 142 76 27 CLAY Firm

6.3 183.4 2.60 3.80 2.46 2.98 16.0 67 37 3.1 1.8 2.4 0.81 1.98 133 66 26 CLAY Firm

6.5 183.2 2.50 3.70 2.36 2.88 16.0 68 39 2.9 1.8 2.2 0.76 1.76 120 52 24 CLAY Soft

6.7 183.0 2.45 3.65 2.31 2.83 16.0 70 41 2.7 1.8 2.1 0.72 1.61 112 43 22 CLAY Soft

6.9 182.8 2.50 3.75 2.35 2.93 16.0 71 43 2.7 2.0 2.3 0.72 1.61 114 43 23 CLAY Soft

7.1 182.6 2.60 3.90 2.45 3.08 16.0 72 45 2.8 2.2 2.6 0.73 1.66 120 48 24 CLAY Soft

7.3 182.4 2.65 3.90 2.50 3.08 16.0 73 47 2.8 2.0 2.4 0.73 1.66 122 49 24 CLAY Soft

7.5 182.2 2.80 4.00 2.66 3.18 16.0 75 49 2.9 1.8 2.2 0.76 1.79 133 59 26 CLAY Firm

7.7 182.0 2.85 4.10 2.70 3.28 16.0 76 51 2.9 2.0 2.5 0.76 1.78 135 59 26 CLAY Firm

7.9 181.8 2.90 4.15 2.75 3.33 16.0 77 53 2.9 2.0 2.4 0.76 1.77 136 59 27 CLAY Firm

8.1 181.6 2.95 4.10 2.81 3.28 16.0 78 55 2.9 1.6 2.0 0.76 1.77 139 60 27 CLAY Firm

8.3 181.4 3.00 4.15 2.86 3.33 16.0 80 57 2.9 1.6 2.0 0.76 1.76 140 61 28 CLAY Firm

8.5 181.2 3.00 4.15 2.86 3.33 16.0 81 59 2.8 1.6 2.0 0.74 1.70 137 56 27 CLAY Firm

8.7 181.0 2.95 4.15 2.81 3.33 16.0 82 61 2.7 1.8 2.1 0.71 1.58 129 47 26 CLAY Firm

8.9 180.8 3.05 4.15 2.91 3.33 16.0 83 63 2.7 1.5 1.7 0.73 1.64 136 53 27 CLAY Firm

9.1 180.6 3.05 4.15 2.91 3.33 16.0 85 65 2.7 1.5 1.7 0.71 1.58 133 49 27 CLAY Firm

9.3 180.4 3.15 4.25 3.01 3.43 16.0 86 67 2.7 1.5 1.7 0.73 1.63 140 54 28 CLAY Firm

9.5 180.2 3.20 4.35 3.06 3.53 16.0 87 69 2.7 1.6 1.9 0.72 1.62 141 54 28 CLAY Firm

9.7 180.0 3.25 4.40 3.11 3.58 16.0 88 71 2.7 1.6 1.9 0.72 1.62 143 54 29 CLAY Firm

9.9 179.8 3.30 4.45 3.16 3.63 16.0 89 73 2.7 1.6 1.9 0.72 1.61 144 55 29 CLAY Firm

10.1 179.6 3.35 4.50 3.21 3.68 16.0 91 74 2.7 1.6 1.9 0.72 1.61 146 55 29 CLAY Firm

10.3 179.4 3.40 4.55 3.26 3.73 16.0 92 76 2.7 1.6 1.9 0.72 1.61 148 56 30 CLAY Firm

10.5 179.2 3.50 4.60 3.36 3.78 16.0 93 78 2.8 1.5 1.7 0.73 1.66 154 61 31 CLAY Firm

10.7 179.0 3.55 4.70 3.41 3.88 16.0 94 80 2.8 1.6 1.9 0.73 1.65 156 61 31 CLAY Firm

10.9 178.8 3.65 4.80 3.51 3.98 16.0 96 82 2.8 1.6 2.0 0.74 1.70 162 67 32 CLAY Firm

11.1 178.6 3.65 4.80 3.51 3.98 16.0 97 84 2.7 1.6 1.9 0.73 1.64 159 62 32 CLAY Firm

11.3 178.4 3.70 4.90 3.56 4.08 16.0 98 86 2.7 1.8 2.1 0.73 1.64 161 63 32 CLAY Firm

11.5 178.2 3.50 4.65 3.36 3.83 16.0 99 88 2.5 1.6 1.8 0.67 1.41 140 41 29 CLAY Firm

11.7 178.0 2.50 6.30 2.23 5.48 18.0 101 90 1.3 11.3 9.6 28 Silty SAND Loose

11.9 177.8 3.25 5.05 3.08 4.23 17.0 102 92 2.1 4.0 3.6 0.57 1.08 111 8 24 Silty CLAY Soft

12.1 177.6 2.30 5.75 2.04 4.93 18.0 104 94 1.1 10.0 8.5 27 Silty SAND Loose

12.3 177.4 6.40 15.80 5.87 14.42 19.5 106 96 4.6 29.6 37.2 29 Sandy SILT Compact

12.5 177.2 4.90 13.40 4.42 12.02 19.0 108 98 3.2 26.3 24.7 29 Silty SAND Compact

DMT 8A

Soil Description
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