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Site Location

General Notes:

1. This Proposed Slope Improvement Drawing should be read in

conjunction with Geotechnical Investigation Report for Proposed

Residential Building 1430 South Island Hwy, Campbell River issued

on March 8, 2017.

2. The main purpose of the Proposed Slope Improvement measure is to

lower the water table and manage runoff to stabilize the slope with

respect to translational (shallow) landslides and flow slides. The work

is broken into two phases. Phase 1 works are mandatory, while

Phase 2 works may or may not be required pending performance of

Phase 1 works.

3. Arborist and environmental consultants shall be consulted for

re-vegetation recommendations, particularly with respect to species

selection, soil substrate requirements, and removal of potential

hazardous trees.

4. As built conditions may differ from proposed measures presented

herein.

Design Basis for slope improvement:

· Improvement measures are designed to improve the factor of safety

of translational landslides and reduce the likelihood of a flow slide.

· Current perched water table condition is close to or at ground

surface.

· Horizontal Drain Pipes are designed to lower water table to 1.5 m

below ground surface. Drain spacing and locations are based on

hydrological modeling.

· Interceptor cutoff ditch to minimize overland and seepage flows on to

slope.

· Soil Nail and Mesh System to stabilize top of slope along proposed

building corridor.

· Typical soils stratigraphy is 0.2m of top soil underlaid by less than 5

m of sand veneer, and till, comprised of alternating sands, clay, and

silts. Thickness may vary along the slope and length of the property

due to geological deposition, and disturbance from historical

landslides and site re-grading.

· Phase 1 works to be completed first. Phase 2 works are pending

based on performance of Phase 1.

Major components of improvement measures:

Phase 1:

· Interceptor Ditch / Cut off at top of escarpment.

· Toe berm fill

· Erosion Protection control on steep exposed soil slopes.

· Re-vegetation on top of slope and on the slope

· Maintenance and monitoring

· Soil Nail and Mesh System on steep slope

Phase 2 (pending performance of Phase 1):

· Horizontal drains located mid slope

· Interceptor swales and weirs on the mid slope

· Armoring of established gullies

· Slope Drains



Fill to EL. 7.0m with 75mm Clear Crush Gravel
(Phase 1)

Monitoring Well (Phase 1)

Average
Spacing

7.5m

Horizontal Toe Drain (Phase 1)

Monitoring Well (Phase 1)

Monitoring Well (Phase 1)
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Toe Apron or Rock Fill
at outlet (Phase 1)

Legend:

Horizontal Drains

Phase 1 - Slope Improvement

Monitoring Well

Interceptor Ditch (Phase 1)

Interceptor Ditch (Phase 1)

Slope Erosion Control (Phase 1)
· Erosion Blanket / High Tensile Mesh and Soil Nail System
· Seeding of Slope with Hay Straws

2 x 100mm Ø HDPE Pipe (Phase 1)

2 x 100mm Ø HDPE Pipe (Phase 1) 2 x 100mm Ø HDPE Pipe (Phase 1)
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Legend:

Revegetate with young
immature trees. Consult with
arborist. (see Note 2)

Consult with arborist, remove
hazardous trees and
revegetate with immature
trees if necessary

Establish low brush
vegetation with restrictive
height. Consult with arborist
(see Note 1)
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Notes:

1. Vegetate top of slope with low
brushes to reduce groundwater
infiltration.

2. Low brushes observed in this
area.

Phase 1 - Revegetation Plan

Interceptor Ditch (Phase 1)

PROFESSIONAL SEAL

P
R

E
P

A
R

E
D

 F
O

R

Date Created:

Reviewed By:

Scale:

Drawn By:

Sheet Number:

Date Revised:

P
ro

je
c
t 

N
u

m
b
e
r:

B
o

b
 M

a
n

d
a

ir
 c

/o
 C

a
m

p
b

e
ll 

S
h
o
re

 H
o
ld

in
g
s

S
lo

p
e
 S

ta
b

ili
ty

 I
m

p
ro

ve
m

e
n

t

1
4

3
0

 S
o

u
th

 I
s
la

n
d

 H
ig

h
w

a
y
, 

C
a

m
p

b
e

ll 
R

iv
e
r,

 B
.C

.

5
0

7
7

Preliminary Design

Revegetation Plan - Phase 1
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Armor existing streams and minor
gullys with 75mm Clear Crush Gravel,
3.0m Wide, 200mm Thick.
*Access road for light equipment and
for wild life corridor
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Legend:

Interceptor Swale

Closed System Slope Drain

Armored Channels

Toe Apron or
Rock Fill (Phase 2)

Phase 2 - Slope Improvement
 (Pending performance of Phase 1)

200mm Ø Non-perforated HDPE Pipe (Phase 2)

Sand Bag Weir
(Phase 2)Horizontal Drains

100mm Ø Perforated PVC Pipe
5m Long inclined at 10° (Phase 2)

600mm Ø PVC Interceptor Pipe Cut in Half (Phase 2)
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Site Plan - Phase 2
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5 10 15 20 25 30 35 40

Interceptor Swale (Phase 2)

Sand Bag Weir (Phase 2)

Approximate
Location of

Proposed Building

Horizontal Drain inclined at 10°, 5m Long (Phase 2)

55

27

45 60 65

2

70

26

50

29
28

4

80

25

3

75

1

Existing Grade

Closed System Slope Drain
Non-perforated HDPE Pipe (Phase 2)

Horizontal Toe Drain

Rock Fill to EL. 7.0m (Phase 1)

Legend:

Top Soil

Silty Sand Veneer

Till - Alternating  Layered Sand, Silts, Clay (glacial marine deposits)

PL
(approx.)

Till - Clay Layer

Till - Sand Layer

Notes:

Silty Sand Veneer & Top Soil is assumed to have hydraulic
conductivity between 0.001 to 1 cm/s. Till layer is considered
low permeability.

Target Water Table

Slope Erosion Protection Control Curlex "Enforcer" Blanket or Soil
Nail / High Tensile Mesh System (to be designed later if required)

Top Soil

Silty Sand Veneer

Till - Alternating  Layered Sand, Silts, Clay (glacial marine deposits)

Till - Clay Layer

Till - Sand Layer

Approximate Location of Building

Toe Apron / Rock Fill (Phase 1)

Soil Nail
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Interceptor Drain (Phase 2)

Sand Bag Weir (Phase 2)

Approximate
Location of

Proposed Building

Slope Drain inclined at 10°, 5m Long (Phase 2)

45 50 55 60 65 70 75 80

4
3
2
1

25

27
26

28
29

Existing Grade

Closed System Slope Drain
Non-perforated HDPE Pipe
(Phase 2)

Horizontal Toe Drain (Phase 1)

Fill to EL. 7.0m (Phase 1)

Legend:

Top Soil

Silty Sand Veneer

PL
(approx.)

Top Soil

Till - Alternating  Layered Sand, Silts, Clay (glacial marine deposits)

Till - Clay Layer

Till - Sand Layer

Target Water Table

Till - Alternating  Layered Sand, Silts, Clay (glacial marine deposits)

Till - Clay Layer

Till - Sand Layer

Toe Apron / Rock Fill (Phase 1)

Notes:

Silty Sand Veneer & Top Soil is assumed to have hydraulic
conductivity between 0.001 to 1 cm/s. Till layer is considered
low permeability.

Interceptor Ditch - Phase 1 (See Sheet 7 for details)

Erosion Protection Control or Soil/Nail Mesh Sysytem if required (See Typicals on Sheet 9)

Colluvium

Closed System Interceptor Ditch Drain Non-perforated HDPE Pipe

S
ilty S

and V
eneer

Soil Nail
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Section B
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0
0
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m

Existing Grade

100mm Ø Perforated PVC Pipe @ 10° Slope wrapped in Nilex
4545 or approved equivalent. To be installed using Aardvark
drilling system (disposable drill bit)

Perforation to be facing up

Flow
Top of Rock Fill EL. 7.0m

Existing Grade

Pipe to be capped

Pipe to be capped

25mm Ø PVC Pipe

Concrete apron if no rock fill is in place

10m long or

until refusal at till

0
.5

m

0.3m - 2m
of Top Soil

1m - 5m
Sand Veneer / Loam

Till
Confirm Screen is at Sand / Till Interface

Backfill with clean coarse sand

M
in

. 
1
.2

m
 o

f

S
lo

tt
e
d
 S

cr
e
e
n

0.6m

Overlap

15m
 ±

Approx. length of blanket needed Hold blanket securely
in place at the base of
slope by placing 0.6m
of fill on top of blanket

0
.3

m
 P

e
n

e
tr
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tio

n

2
.0

m

1.0m

1
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No overlap
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As Shown

0 0.5m
Typical Section of Monitoring Well (Phase 1)

Scale = 1:20

Typical Section of Horizontal Toe Drain (Phase 1)
Scale = 1:20

Typical Section of Curlex "Enforcer" Blanket (Phase 1)
Scale = NTS

Plan View of Erosion Blanket Placement (Phase 1)
Scale = NTS

Staple Fastening Pattern (Phase 1)
Scale = NTS

Phase 1 - Typicals
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SAND VENEER

0.5m Base of Ditch to be
0.3m beyond Till interface.

To be confirmed by Geotechnical Engineer

Overland Flow

TILL
Low Permeability

Coconut
Erosion
Blanket

2
1

0
.5

m

75mm Clear Crush Gravel

19mm Clear Crush Gravel

90° Elbow

Tee Connection
150mm Ø Non-perforated
PVC Overflow Pipe

Sand / Till Interface

Seepage

Seepage

Seepage

Coconut Erosion Control Blanket
or soil mulched with sod organics

D
ischarge at

Toe of Slope

0
.4

5
m

Geomembrane Liner HDPE 40mil
(see Manufacturers Instructions for installation requirements)

Connect to 150mm Ø
Non-perforated
HDPE Pipe

150mm Ø Perforated PVC Pipe

150mm Ø Perforated PVC Pipe to be
installed vertically to act as overflow

(See detail below)

Overflow pipe to be capped

150mm Ø
Non-perforated
HDPE Pipe

Filter Cloth

0 1m

Typical Section of Interceptor Ditch (Phase 1)
Scale = 1:50
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Phase 1 - Interceptor Ditch
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As Shown
Typical Detail of Overflow Pipe Inlet

Scale = NTS

Outflow Capped
0

.4
5

m

Perforations to face down

Non-perforated PVC Pipe

Perforated PVC Pipe

Ends to be left opened and wrapped with filter fabric &
covered with 100mm of 19mm Clear Crush Gravel

Discharge at Toe of Slope



1
0
0
m

m

600mm Ø PVC Interceptor Pipe
Cut in half lengthwise

Existing Grade

100mm Ø Perforated PVC Pipe @ 10° Slope wrapped in
Nilex 4545 or approved equivalent. To be installed using
Aardvark drilling system (disposable drill bit)

1
0
0
m

m

Perforation to be facing up

Sand Bags

75mm Clear Crush Gravel

600mm Ø PVC Interceptor Swale

100mm Ø Non-perforated PVC Pipe

Impermeable Layer

600mm Ø PVC Interceptor Swale

100mm Ø Non-perforated PVC Pipe

75mm Clear Crush Gravel as screen

Sand Bags to serve as
formwork for concrete base

F
low

Flow

Flow

Flow

Flow

Pipe to be capped off

F
lo

w

600mm Ø PVC Interceptor Swale

Down Slope

Impermeable Layer Geomembrane

100mm Thick Concrete base

8m long or until

refusal at till

0 0.5m

Typical Section of Interceptor Swale & Horizontal Drains (Phase 2)
Scale = 1:20

Plan View of Sand Bag Weir (Phase 2)
Scale = 1:20

Cross Section of Sand Bag Weir (Phase 2)
Scale = 1:20
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Phase 2 Details
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Phase 2 - Typicals



3.0m (10ft)

Section B - Top of Slope
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Soil Nail & Mesh Details

5077-SSI-SH-09

9 of 9

1.0

2017-05-25

2017-09-11

J. Simihag

D. Lee

As Shown

0 0.5m

Section B - Top of Slope (Phase 1)
Scale = NTS

Typical Mesh Face Detail (Phase 1)
Scale = 1:20

Typical Anchor Cross-Section (Phase 1)
Scale = NTS

Phase 1 - Typicals

All-Thread Bar Anchor Details

Anchor Designation
/ Location

Suggested Anchor
Spacing / Pattern

Suggested
Anchor Depth

Minimum
Drilled Hole Ø

Minimum
Unfactored Pullout

Threaded Bar Anchor
Bar Ø = #8 (25mm)

3.0m x 3.0m 4.0m Min. 75mm Nominal 62 kN (14 Kips)

Note:
Anchor details are typical, actual anchor depth, anchor spacing, hole diameter, and minimum pullout to be determined as per insitu conditions and
according to the final design.


