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A Design-Build
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Outline of Talk

e Overview of Project
 Investigation Phase
* Rock Slope Design

e Other Design Issues
« Commentary on D-B
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Key Players

Owner: Parks Canada

General Contractor: Graham Construction

Prime Consultant: CH2M Hill

Geotechnical Consultant:

hurber Engineering
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The Project Included
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o 233 OOO m3 tf EXcavatron, Jncludmg
158 OOO m3 of rock excavatlon
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Bid Phase — Geotechnical Role

e Review data/reports provided by Owner
e Conduct preliminary site reconnaissance

e Provide preliminary design recommendations
for contractor to price project

e Very stressfull!
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After Project Award....
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14+292.50

WESTBOUND TO NORTHBOUND RAMP
CROSS SECTION — ROCK CUT
70% RE-DESIGN REVIEW
APRIL 28, 2010

THURBER



Detailed Design Phase

e Conducted limited test pitting program

e Limited test hole drilling for the bridge
structures

e No drilling of rock slopes
) \(mr%
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Detailed site reconnaissance /
Geological mapping of bedrock exposures
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SITE GEOLOGY

 Precambrian Miette Group

. Argillite (slatey), sandstone and
conglomerate

e Strong bedding foliation in slate
e Dips range from 60° to 70°to 20° to 25°
e Some fold features observed
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Rock Cut Slope Design

e Map structural geology

* Divide cut areas into segments with similar
rock structure

o Kinematic stability analysis of each segment

 Determine optimum slope angles based on
kinematically possible faillure modes and
risk tolerance / Owner’s criteria
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whner'’'s Criteria?

o Keep rock exposures as natural as possible
 No “half barrels”
e Norock bolts
 NO wire mesh
 NoO shotcrete

e Low Maintenance -

Toprm
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The contractor wants to know....
e Set Back f
e Slope Angle
e Ditch Width

e Volume!! ($$$)
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WESTBOUND TO NORTHBOUND RAMP
CROSS SECTION — ROCK CUT
70% RE-DESIGN REVIEW
APRIL 28, 2010
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PROPOSED ROAD ALIGNMENT

1 DRAWING MUST BE USED IN CONJUNCTION WITH THE A EPORT
REFERENCE 17-8B3—-B3 DATED MARCH 2010 AND IS SUBJECT TO THE
STATEMENT OF GENERAL CONDITIONS INCLUDED IN THE REPORT.

16

2 LOCATIONS OF TRAVERSES AND SEGMENTS APPROXIMATE ONLY.

GRAHAM 9 cH2MHILL

ICEFIELDS PARKWAY
REVISED ROCK SLOPE AND DITCH DESIGNS

ROCK SLOPE MAPPING TRAVERSES

FIGURE 1

BB . ceeR ENGINEERING LTD.
. l seoTEGHNIEAL 4

f ENVISUNMENTAL = MATEFIALS
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Do you remember stereo-nets?

THURBER

bedding [46]
cleavage [37]
joint [128]

Equal Angle
Lower Hemisphere
211 Poles
211 Entries
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Great circle of
slope face,
dip

N 5 I

LEGEND

Daylight envelope for
wedges.

Daylight envelope for
planar failures.

Toppling envelope.
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Randomly
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North Slope Segment 5
Planar Failure
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North Slope Segment 3 Toppling Failure
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Rock Cut Ditch Catchment Design

Empirical Methods
* Ritchie
 Whiteside
e ODOT

Modelling

e Rocfall
e CRSP
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Example Design Charts

Figures taken from FHWA Manual 'Rock Slopes’

November 1991, USDOT Chapter 12 Page 19

Motion of a
falling rock

Free
fall

4—» Bounce 4+—— Roll

Motion of a
falling rock

Free Boun
fal - =

Roll

0251 031 051 0751 11 125}
T T T

Rock falls on slopes
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Rock Fall Modelling (RocFall)

Avoid
INntermediate
benches!
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ODOT Study
(1994)

!
Lﬁlmpact Distance __‘
for Path "D"
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’/—12.2-m 4V:1H Slope

1V:4H
1V:6H

_ Flat

|-- Catchment Area—ni
/—1 8.3-m 4V:1H Slope

0.45-m offset allowed
"~ for presplit drilling

1V:4H
1V:6H

Flat

|— Catchment Area—-l

’f24.4-m 4V:1H Slope

0.45-m offset allowed
for presplit drilling

1V:4H |
1V:6H

Flat

]—- Catchment Area—-l




DESIGN CHART
4V:1H CUTSLOPE
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Cenchmanl Ansa Width

E<figes ol Paverment =

Parcant Rackfall Retirsd

Quick Reference - 24-meter Slope
Catchment Area Width - W

Percent Caftchment Araa Slopa
Rockfall| "™PaSt VR T 1veH Flat

Realalnad w I?i
1. 3.& a.7 %.2

75% 2.7 5.1 6.9 10.8
80% 30 | &6 7.5 12.2
85% 3.8 6.3 8.3 13.5

Ll ot [T ; . — | a0% 4.3 6.8 9.4 15,4
T T T T T T T T a5, a9 =7 112 188
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Table 1 — Recommended Rock Catchment Ditch Dimensions Compared with ODOT Criteria

! Min. Ditch Actual Ditch i M’e"éts '65{;’ 7

99% Catchment
Criteria®

Chainage Slope

Dimensions® Dimensions
Segment Height Slope

Angle B D B D
(m) (m) (m) (m)

EB TCH 75+210 75+290 6to 10 0.7H:1V 6 1 Yes

From To (m)

EB TCH 74+920 75+000 6 to 10 0.7H:1V 6 . Yes

EB TCH 74+670 74+790 16 to 20 0.7H:1V 7.5 y ! Yes

EB — NB Ramp 0+257 0+310 7to9 0.7H:1V 7 ; Yes

SB-EB Ramp (Lt) 3+710 3+760 7to0 8 0.7H:1V 6 : Yes

SB-EB Ramp (Rt) 3+790 3+800 2to 5 0.25H:1V : k g Yes

SB-EBRamp (Rt) | 3+840 | 3+890 | 6to12 | O.7H:1V , Yes

SB-EB Ramp (Lt) 3+850 3+870 6to8 1.0H:1V ; : Yes

SB-EB Ramp (Rt) 3+890 3+946 15to 20 | O0.7H:1V i : : Yes

WB — NB Ramp 1+202 1+370 11to 25 | 0.5H:1V . ; ’ Yes

WB TCH 74+780 74+860 5to 22 0.5H:1V . - ; Yes

WB TCH 74+540 74+650 2to7 0.5H:1V 1 : Yes

WB TCH 74+340 74+490 8to 10 0.5H:1V : Yes

® Based on B.C. Ministry of Transportation and Infrastructure Technical Bulletin GMO2001
4 Oregon Department of Transport Rockfall Catchment Area Design Guide” (Report SPR-3(032), dated November, 2001)
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Construction Inspection

* Periodic inspections only
e Blasting
e Scaling
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Other Geotechnical Issues??
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Piling Through Coarse '
River Gravels .|
\
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Pavement
design for new
carriageway

and overlay
section

THURBER



THURBER






	Slide Number 1
	Slide Number 2
	Slide Number 3
	Outline of Talk
	Slide Number 5
	The Project Included:
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	SITE GEOLOGY
	Rock Cut Slope Design
	Owner’s Criteria?
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	North Slope Segment 5�Planar Failure
	North Slope Segment 3 Toppling Failure
	Rock Cut Ditch Catchment Design
	Slide Number 26
	Rock Fall Modelling (RocFall)
	ODOT Study (1994)
	ODOT Study�
	Slide Number 30
	Slide Number 31
	Construction Inspection
	Heading Here
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Other Geotechnical Issues??
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48

