GP29 — Church Camp Landslide

Government of Alberta m
Transportation

THURBER




A Government of Alberta m

. l Transportation

THURBER



2

¥

RIW PLAN 84211
A

A = ‘/" ACP PATCH ‘
T ———— | 1} , TR = SI/PN17-2
= ) (2) / #
£ | Whs |
! 4 l \ . ’# £ ’i 472“
WETLANL f . &
‘x F©
’ [
VR R AT J/S11 (DESTROYED)
SI/PN 5 "; 3 ==' ar
.'v,»
i el S
; E:I!_A'
)
i
. ¥

THURBER

Government of Alberta m
Transportation



Background

« The river valley is a pre-glacial valley with drift deposits to about 50m-
100m depth.

* Itis unknown if the slide predated the highway possibly ancient deep
seated landslide.

« Highway was widened in 2013 for a new NBL likely constructed over
backscarp.

« Karl Engineering Consultants Ltd. Installed 3 Slope Inclinometers to
36 m and 3 piezometers

« Primary cause due to river erosion at the toe and high ground water
regime
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Localized Landslides
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Additional Geotechnical Investigation

» Drilled 9 test holes auger and wet rotary

 Three Sls installed to 51 m with 3 pneumatic piezometers to hopefully catch
deep seated movement

« Two Sls installed to 36 and 39 m deep with 2 pneumatic piezometers

* Three tests holes 6.6 m to 11.1 m deep with standpipes for re-alignment
information
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Findings from Investigation

FIGURE 17102
PIEZOMETRIC DEPTHS FOR HWY 2:70 11.8 km SOUTH OF RYCROFT
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Thurber Engineering
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GP023-1 - Church Camp Slide, Inclinometer S117-3
Alberta Transponation

Sets marked * include zero shift and/or rotation corections.
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Thurber Engineeting
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GP029-1 - Church Camp Slide, Inclinometer 317-4

Wasn't read in January because pneumatics were frozen and stuck inside Alberts Transperation

Government of Alberta m
. l Transportation

THURBER



, &
m‘m ﬁ’
n::rm z
ﬁi‘h‘sl é"
= v
’ﬁ &
S
g
4 e
g s
Lii‘fll
am
!:151
g8 FE3 % ¥ & s @
w
;_?

Government of Alberta m
Transportation

THURBER




A HWY 2:70 Al

SH7A
0 EL645.581 m 0
bau B T . [0/5 9m NE)
- N | TOPSOIL 4
i i T smr-2 GROUND SURFACE FROM LIDAR °
640 - ELonmr - 64
i CLAY [TILL) - 'FQE&J}M Iy 1o
1 7
B35 iy £11679,495 m »
630 N (O 2.4m NE| a0
- i = 1
825 e _ BURNT |ee
—_ CLAY (TILL) T L RIVER
EgR20 i 20
= R
615 ,' 15=
,9_ gg CLAY (TILL) P £
<610 - by I Q- 102
a "';a a7 fcLay [TiLL) 2 - [+]
Goos 3 S 0s%
600 ; 9 o0l
gt 2 3] T 595l
<0 g% § . L ZSECLAY (TILL) — o g
= — 91 9 dal o A T
SAND| ? 7 7 — 7
585 TEsAND 585
580 sﬁ.l.ﬂ Iy 580
575 75
1] 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375
DISTANCE (m)
: '
B T e B
630 o s.u'nr.‘?v'\“ ! 650
645 AN JELAY —T — —_|__ —GROUND SURFACE FROM LIDAR cas
640 = - 4 40
\ ¥ -
N, 35| Sl17-4
B35 ) TS AL e 635
830 B 7 + - —- 630
a2 CLAY (TILY] T
e2s N | ) e
— \
E 820 S 7 ﬁ o l 820§
] E
8 &is - = 12 615
E e 27 =
< 610 ~—2f . : e10 k
[} ~ Ll40g cLaY (TILL) " =
o 60 5 = = 605 i
500 — 2 so0 ¥
~p. 28
s - o 595
580 e e - _%|—M —— 500
? ? ? 7 7— 1 3 97—
585 - Wl IAY (TILY 535
o ]
580 o 580
575 575
L] 25 50 75 100 125 150 175 200 225 250 275 300 325 345

DISTANCE (m)

A’(berbﬁ ]

ransporiatior

Government of Alberta m
. l Transportation

THURBER



File Name: Section A Block Failure 2.gsz

Directory: HA1T000\ 7102 Hwy 270 (GP029) RR771 Church Camnp Slide Preliminary Investigation\Calculations\Slope Stabilityl
Method: Morgenstern-Price

FOS: 1.065

Elevation
MTTrTTrrd

Lower Clay Till

HWY 2:70

TH17-1

Mame: Upper Clay Till
Meodel: Mohr-Coulomb
Unit Weight: 18 kM/m®
Cohesicn: 1 kPa

Phi: 20 *

Piezometric Line: 3
Mame: Lower Clay Till
Meodel: Mohr-Coulomb
Unit Weight: 18 kN/m®
Cohesion: 1 kPa

Phi: 21 =

Piezometric Line: 1

Mame: Clay Till (Disturbed)

Model: Mohr-Coulomb
Unit Weight: 18 kN'm®
Cohesion: 0 kPa

Phi: 12 *

Piezometric Line: 2

Mame: Sand

Meodel: Mohr-Coulomb
Unit Weight: 20 kMN/m®
Cohesion: 0 kPa

Phi: 32 *

Piezometric Line: 2
Mame: Deeper Clay Till
Model: Mohr-Coulomb
Unit Weight: 20 kMN/m*
Cohesion: § kPa

Phi: 28 =

Piezometric Line: 2

BURNT RIVER
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File Name: Section B Block Failure 2.gsz

Directory: H:\17000017102 Hwy 270 (GP029) RR771 Church Camnp Slide Preliminary Investigation\CalculationsiSlope Stability!

Method: Morgenstern-Price
FOS: 1.018

Lower Clay Till

Disturbed Clay Till

THURBER

178

Distance

200

Mame: Upper Clay Till
Model: Mohr-Coulomb
Unit Weight: 18 kN/m?
Cohesion: 1 kPa

Phi: 20 ®

Piezometric Line: 3
Mame: Lower Clay Till
Meodel: Mehr-Coulomb
Unit Weight: 19 kN/m?®
Cohesion: 1 kPa

Phi: 21 =

Piezometric Line: 1

Mame: Clay Till (Disturbed)

Model: Mohr-Coulomb
Unit Weight: 18 kN/m?
Cohesion: 0 kPa

Phi: 12 *

Piezometric Line: 2

Mame: Sand

Medel: Mohr-Coulomb
Unit Weight: 20 kM/m*
Cohesion: 0 kP&

Phi: 32 *

Piezometric Line: 2
Name: Deeper Clay Till
Medel: Mohr-Coulomb
Unit Weight: 20 kM/m®
Cohesion: 5 kPa

Phi: 28 *

BURNT RIVER
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File Name: Section A Block Failure 2 FS$=1.3.gsz
Directory: HA17000017102 Hwy 270 (GP029) RR771 Church Camnp Slide Preliminary Investigation\Calculations\Slope Stabilityt
Method: Morgenstern-Price

FOS: 1.300 )
Mame: Upper Clay Till Mame: Sand
Model: Mohr-Coulomb Meodel: Mohr-Coulomb
Unit Weight: 18 kN/m? Unit Weight: 20 kN/m?
Cohesion: 1 kPa Cohesion: 0 kPa
Phi: 20 = Phi: 32 *
PiezometricLine: 3 Piezometric Line: 2
Mame: Lower Clay Till Name: Deeper Clay Till
Model: Mohr-Coulomb Meodel: Mohr-Coulomb
Unit Weight: 19 kN/m® Unit Weight: 20 kEN/m®
Cohesion: 1 kFa Cohesicn: 5 kPa
Phi: 21 # Fhi: 28 *
Piezometric Line: 1 Fiezometric Line: 2

Mame: Clay Till {Disturbed)
Model: Mohr-Coulomb
Unit Weight: 18 kMN/m?
Cohesion: 0 kPa

Phi: 12 *

Piezometric Line: 2

HWY 2:70 TH17-1
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File Name: Section B Block Failure 2 F5$1.3.gsz
Directory: H:\17000017102 Hwy 270 (GP029) RR{T1 Church Camnp Slide Preliminary Investigation\Calculations\Slope Stability\
Method: Morgenstern-Price

FOS: 1.300
Mame: Upper Clay Till Mame: Sand
Model: Mehr-Coulemb Medel: Mohr-Coulomb
Unit Weight: 18 kN/m® Unit Weight: 20 kN/m?
Cohesion: 1 kPa Cohesion: 0 kFa
Fhi: 20 * Phi:32°
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Remedial Measures

« Landslide is too large and deep for pile wall or toe berm
» Re-alignment of the highway is most cost effective option
« Well heads in farmers field will need to be taken into consideration

« WSP will be completing the re-alignment design
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