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2011 CALLOUT INSPECTION
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Site Number Location Name Hwy km
PH47 West of Deadwood, AB | Deadwood Slide 690:02 Qgprox'
Legal Description UTM Co-ordinates
SW1/4 28-89-23-W5M 11V N 6289120 E 462789

Date PF CF Total
Previous Inspection: June 06, 2011 13 3 39
Current Inspection: August 2, 2011 14 3 42
Road AADT: 80 Year: 2010

Inspected By:

(Don Proudfoot , Thurber Engineering)
(Roger Skirrow and Erwin Kurz, Alberta Transportation)

Report Attachments:

¥ Photographs

¥ Plans

™ Maintenance ltems

Primary Site Issue:

Slope movement affecting highway

Dimensions:

See drawing

Date of any remediation:

None in the last year

Maintenance: ACP patch (August 2008) Worsened?
Observations Description Yes No
¥ Pavement Distress Crack wider_ling and vertical_drop in_ asphalt v r
pavement since June 2011 inspection.
Slow creep movement causing cracks in
W Slope Movement pavement 2 r
" Erosion r r
" Seepage r I
I Bridge/Culvert Distress r r
" Other r r

Instrumentation:

Two slope inclinometers were installed by J.R. Paine. Slope movement of about 10 mm is
recorded between March and May 2011 at depths of about 9 m and 7 m in SI-10-1 and
SI-10-2 respectively. The Sl plots provided by J.R. Paine are attached with this report.

Assessment (Refer to Figure PH47-1):

- As recommended during our 2010 assessment, geotechnical investigation was
undertaken by J.R. Paine which involved drilling five test holes. Two slope
inclinometers, three standpipe piezometers and a pneumatic piezometer were also
installed as part of the investigation. The test hole logs are attached with this report.
The approximate locations of the test holes and SI's are shown on Figures 47-1 and
PHA47-2. A stratigraphic cross-section is provided on Figure 47-3.

- The soil conditions as shown in the test hole logs indicate presence of clay fill,
overlying clay/clay till followed by clay shale.

- The slip surface of the slide is based in the shale.
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- The slope failure appears to be the result of toe erosion caused by the creek located
immediately south of the highway leading to over-steeping of the slope. It is expected
that, if left untreated, slow creep movements will continue. Heavy rainfall in July 2011
has triggered the additional movement and it is understood from Alberta
Transportation that the slide movement rate increased on July 26, 2011, following a
period of heavy rain.

- The pavement cracks have opened up to about 30 mm wide and vertical drops of
about 100 mm.

Recommendations:
Three options have been identified as possible long term solutions.

The first option would involve the installation of a 1500 mm diameter CSP culvert along the
toe of the slide, which would prevent further creek erosion of the toe of the slope. In addition
to the culvert installation, a toe berm would be constructed and the slide mass re-graded to a
flatter uniform slope in order to re-establish slope stability. A DFO authorization would be
required to carry out this option.

The second solution would be based on the use of a pile wall to stabilize the highway side
slope. Drilled, reinforced concrete piles would likely be needed to stabilize the slide. As the
slide appears to be greater than 5 m to 6 m deep, tie-back anchors might also be needed.

The third option would include either partial or full excavation of the slide mass, construction
of a deep shear key, and reconstruction of the highway sideslope. This option would also
involve the lining of the creek bed with rip rap in order to prevent further toe erosion.

In the short term, the cracks, and vertical drops in the pavement structure should be milled
and patched to maintain a smooth even road surface for traffic safety.

Client: Alberta Transportation Date: August 25, 2011
File.: 15-16-264 Page 2 of 4
e-file: 08\15\16-264 PH47



THURBER ENGINEERING LTD.

Photo 2 — View of th crack nt highwa dashalt thickes, Iookin souwest.
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THURBER ENGINEERING LTD.

Photo 3 - View of Highway 690 showing the 2008 ACP patch, looking west.

Photo 4 — View of asphalt crack and dip

Client: Alberta Transportation Date: August 25, 2011
File.: 15-16-264 Page 4 of 4
e-file: 08\15\16-264 PH47



g -1-Jun.7, 2007

N J.R.PAINE TEST HOLE TH10-2
GROUNDWATER AT 2.5m
W E BELOW GROUND (JUNE 6, 2011)

I s 10mm WIDE, 5mm DEEP CRACKS

CRACKUPTO
20mm WIDE, 15mm DROP

CRACK 3mm WIDE 2009
(NO CHANGE IN 2010)

STRETCH
CRACKS

10mm WIDE CRACKS,
50mm DROP

Z:\15\15-16-264\15-16-264_PH47-1_Callout.dw,

OVERHEAD POWERLINE
J.R.PAINE TEST HOLE TH10-1

FLAT FIELD
10mm WIDE CRACKS

50mm DROP

5mm WIDE CRACKS,
20mm DROP

/ >
i ——< o>
3 — o
NEWSTRETCH | 27 T Y — -
CRACKS DIP q 'fT" }\ T I|l T III'I IA III'I IIIII | I I I \
ACP PATCH -, Q 17° x 5m HIGH
PLACED IN AUGUST 2008 O % R(15m)
(400mm THICK) \% gRAC\}\?I SE LECTE)I\#% lLDJP THROUGH 2008 PATCH
mm , O
30mm WIDE CRACKS, \ % 5 DIP IN N QOFIEIYX\;I'II{I;IIEEES
110mm DROP \ mm
\S HIGHWAY <’ SUBDUED
TILTED POPLAR TREES \Z, SCARP
30mm WIDE CRACKS, \ T — N
CUT OFF MEANDER 60mm DROP -
(NOF _

LOW) _
_
o /// ///
— ] //
— —_— — — —
_ _ _

- —

T CURRENT CREEK
— LOCATION DEEPER
—_— (MORE EROSION)

J.R.PAINE PNEUMATIC PIEZOMETER

GROUNDWATER AT 0.8m

FROM GROUND (JUNE 6, 2011)

HIGH PLASTIC CLAY AROUND THE PIPE
OVERTURNED TREE

OPEN
FIELD

CRACKS

HWY

GRASSY
FLOOD PLAIN
1
FORMER Y, A
CREEK
LOCATION
SCALE 1:1000 (APPROX.)
‘ 34m i
SLIGHTLY LEANING TREES
/7 SUB%JRI’E(D)LS[?ARP OPEN FLOOD
MEANDER BEND PLAIN AREA
TOE EROSION
TRIGGERED
SLIDING

CREEK (DEEPER, MORE EROSION)

INFERRED
SLIP SURFACE

SECTION A - A’

SCALE 1:500 (APPROX.)

1500mm DIA. CULVERT
(BF 73271)

NOTIKEWI
PROV. PAR

QUEEN ELIZABETH

|4k PROV. PARK
m—

a

NOTES :

1. FEATURE LOCATIONS ARE APPROXIMATE
2. PREVIOUS OBSERVATIONS SHOWN IN BLACK
3. AUGUST 2, 2011 OBSERVATIONS SHOWN IN RED
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JRP 6487-2.GPJ JRPV2_6.GDT 29/7/11

PROJECT: BF #73271-CSP Replacement - SH 690 Deadwood

| PROJECT NO: 6487-2

BOREHOLE NO: 10-3

CLIENT: Yellowhead Engineering Services DRILL METHOD: Solid Stem Auger ELEVATION:
OWNER: Alberta Transportation LOCATION: Ditch North of Scarp
SAMPLE TYPE [JSHELBYTUBE [ MCORESAMPLE  [X]SPT SAMPLE GRABSAVPLE  [[]JNO RECOVERY
BACKFILL TYPE [l senToNITE [-]PEA GRAVEL ([IsLoucH faJeRouT [ZJDRILLCUTTINGS ~ [-:]SAND
o) oy A POCKETPEN. (kPa)h E
— e} . a,
E S| o SOIL % < 100 200 300 400 OTHER & A @ =
S |5 @ w| &= Hwl 2
S | W - o S| <©
A = DESCRl PTION g w PLASTIC  MC. LIQUID DATA o¥e 3
3 —e—— AN W
N 5 o uw
20 40 60 80 a
0 7, FILL (CLAY TILL) : clay, medium to high plastc, T Q
- / moist, very stiff, brown, clean, till features
: % c -
[ 1 /
[ 12m
i CLAY : medium to high plastic, very maist, firm,
i % gray u
» %
: / © | shelby Tube:
- / | QU:326.17 kPa
i " * | DD: 1745 Kgin?
i / - Below 2.8m: more till like features, trace gravel S| MC:20.2%
i % |
[ / Cl :
- / : | Shelby Tube:
4 / | Qu: 330.55 kPa
i / : | DD: 1765 Kgin?
- / © | MC:20.3%
- / |
- 7
E / - At 5.7m: Clayshale bedrock noted at bottom of
i / shelby tube
s Y 61m
- = CLAYSHALE : high plastic, gray ||
E - At 6.4m: sandstone layer, approximately 150mm
. cs
¥ |
-8
80 |PL=175 LL=499 MC.=218[:
:—9 END OF TESTHOLE @ 8.8 m. No water and no
N slough on completion of testhole.
E No watertable readings available.
10
: 11 Dol
g 17505 - 106 avenue | LOGGED BY: R Evans COMPLETION DEPTH: 8.84m
HOGGAN ENGINEERING & TESTING (1980) LTD. d ) . ,
Hj B o700 | REVIEWED BY: R Rau COMPLETION DATE: 15/10/10
— Fax: (780) 489-0800 Fig. No: 4 Page 1 of 1




JRP 6487-2.GPJ JRPV2_6.GDT 29/7/11

PROJECT: BF #73271-CSP Replacement - SH 690 Deadwood

| PROJECT NO: 6487-2

BOREHOLE NO: 10-4

il HOGGAN ENGINEERING & TESTING (1980) LTD.

17505 - 106 Avenue

Edmonton, AB T5S 1E7
Phone: (780) 489-0700

Fax: (780) 489-0800

CLIENT: Yellowhead Engineering Services DRILL METHOD: Solid Stem Auger ELEVATION:
OWNER: Alberta Transportation LOCATION: SI No. 10-1 Installed
SAMPLE TYPE [JSHELBYTUBE [ MCORESAMPLE  [X]SPT SAMPLE GRABSAVPLE  [[]JNO RECOVERY
BACKFILL TYPE [l senToNITE [-]PEA GRAVEL ([IsLoucH faJeRouT [ZJDRILLCUTTINGS ~ [-:]SAND
— o} e A POCKETPEN. (kPa)A B
E g SOIL = 100 200 300 400 OTHER & L8 =
s | & 9 w| & okl £
o | » > o <| ©
|2 DESCRIPTION g 5 e we wow DATA 83| ¢
2 = —e—— S| m
w 20 40 60 8 =
F 0 FILL (CLAY): high plastic, moist, very stiff, gray, I ‘Q N
s clean, till features e e
- . FILL - D [PL=172 LL=465 MC.=2L4[{ [,
: 15m L
F CLAY : medium to high plastic, very moist, firm, | [y
-2 / gray SRR
- / - At 2.0m: Organic layer, peaty, approximately 70
5 / 75mm _ ? 4 [
F 3 / - Below 2.0m: lighter gray 1oL 2175 LL <485 MC _2451. 3
g / - Below 2.3m: high plastic, moist, stiff, till features, [ o A
§ / trace gravel -Shelb Tube. AL
4 / cl - Below 3.8m: very stiff, odd tiny very moist gray : Wwa By
- / stringers DD: 1693 Kg/nt ARA
- | MC:22.4% =Y
2_5 % ERK
: / - Below 5.3m: gray, more pronounced till features, 13 . 2
F / still odd tiny very moist stringers 2
;_6 / - At 5.5m: very moist, crystals in pen, oxides Lo LY
F, = CLAYSHALE : highplastic, silty, gray, weathered, . |Shelby Tube: BT
- crumbly on auger . 885 fggioligl%? -]
- | MC:216% AR
8 1Pl =189 LL=540 MC.=187[ |,
- - Below 8.4m: augered up, less recovery 62 1 1Y
F o - At 8.5m: in pen, some layering, breaks at layers, [
E one slickensided break, weathered, full recovery SRS
- - At 8.9m: harder layer, possibly siltstone LEX
E 10 - T
- - At 10.0m: in pen, some layering, some 59 T
- slickensided breaks 4 [
= - Al
F cs 10
: X 7
12 [
2 - .
E TR
5_13 - Below 12.5m: more augered up, bit less recovery X 85 ¥
- - At 13.1m: in pen, all clayshale, hard ERX
14 m 5 [
é :i '.0
- - At 14.6m: in pen, gray shale, one slickensided X 100 q [
15 break, more homogenous, silt lens KX
s || .
: o5
16 L
E END OF TESTHOLE @ 16.0 m. No water and
- no slough on completion of testhole.
—17 . .
- No watertable readings available.
- 18 Doonon oo
" LOGGED BY: R Evans COMPLETION DEPTH: 16.00 m

REVIEWED BY: R Rau

COMPLETION DATE: 15/10/10

Fig. No: 4

Page 1 of 1




JRP 6487-2.GPJ JRPV2_6.GDT 29/7/11

PROJECT: BF #73271-CSP Replacement - SH 690 Deadwood

| PROJECT NO: 6487-2

BOREHOLE NO: 10-5

CLIENT: Yellowhead Engineering Services DRILL METHOD: Solid Stem Auger ELEVATION:
OWNER: Alberta Transportation LOCATION: SI No. 10-2 Installed
SAMPLE TYPE [JSHELBYTUBE [ MCORESAMPLE  [X]SPT SAMPLE GRABSAVPLE  [[]JNO RECOVERY
BACKFILL TYPE [l senToNITE [-]PEA GRAVEL ([IsLoucH faJeRouT [ZJDRILLCUTTINGS ~ [-2]SAND
o) o A POCKETPEN. (kPa)A E
— = . a,
E g SOIL % £ 100 200 300 400 OTHER & N
= P n w| & ak|l =
S | > o <| ©
|2 DESCRIPTION g 5 e we wow DATA 58| ¢
o nal o
N by =
20 40 60 80
£ OR [\ORGANICS : Topsoil fo 75mm, black 75 M| AR Q 2
- / CLAY : silty, some sand, medium to high plastic, 1 [
- / moist, very stiff, brown S
-1 / - At 0.8m: in pen, high plastic, slightly moist, gray 13 X
E / with white specs, dessicated, odd root hair 3
- / - Below 0.8m: high plastic, moist, stiff, till features T
f—z / - Below 1.8m: high plastic, more moist, not layered o e
é % CH 11 s .’
:_3 / ,;t “
- / - At 3.0m: Clay, light gray, wet spot, approximately R
F / 25mm s b
- / . |Shelby Tube: 8 :.
4 - Below 4.0m: dark gray | QU:198.49 kPa N
s © | DD: 1731 Kg/n? AEx
2 A 47m 16 | MC:20.7% cHs
C — CLAYSHALE : high plastic, moist, very stiff, dark 2 -
__5 . . . -9 -9
F gray, highly weathered, silt partings 5 [
- - Below 5.3m: slightly moist, ran up and crumbly on b %kpa LY
: auger, hard - | DD: 1766 Kg/n? | b
—6 | MC:18.3 % Y kY
- 0 @ : |- too crumbly for PP s
o e ay .. § Lo
= 280 [Shelby Tupe: J
- .| QU:577.59 kPa Y
- - At 7.3m: in pen, hard, light gray silt partings, 61 e ’\DAE:, 11‘;2930'29/ nt 7[5
s slickensides in dark gray clay o SBX
:_8 Lo Lo
2 - At 8.4m: in pen, harder, less slickensides, less silt 64 > ’
g partings ARA
__9 L | '0
: CS el
S e
E ". .0
F 11 g
E ‘. ..0
- 80 "
12 11
13 - at 13.0m: in pen, slightly more moist s
10
E END OF TESTHOLE @ 14.5 m. No water and
—15 no slough on completion of testhole.
F No watertable readings available.
C 16 oo
gz 17505 - 106 Avenue | LOGGED BY: R Evans COMPLETION DEPTH: 14.48 m
HOGGAN ENGINEERING & TESTING (1980) LTD. . ,
Hi o iob-a705. | REVIEWED BY: R Ray COMPLETION DATE: 9/11/10
— Fax: (780) 489-0800 Fig. No: 4 Page 1 of 1




