UNIT ADDENDUM
PRICE PAGE 1 OF 1
CONTRACT ADDENDUM No.3 2009

Owner: Village of Pemberton
(NAME OF OWNER)

Contract: Friendship Pedestrian Bridge
(TITLE OF CONTRACT)

Reference No. 2018-04
(OWNER’S CONTRACT REFERENCE NO.)

To All Tenderers:
Date: April 13, 2018

This addendum shall form part of the original documents for the above noted contract and all other segments
of the contract shall remain in force except as noted below:

1. — Geotechnical Review Report

A geotechnical report has been prepared for this project and is included as Attachment #1 to this Addendum.
The Contractor is should be aware that this report is for information only and that the Village of Pemberton
has retained a geotechnical firm to complete the geotechnical review of the site for additional permitting
requirements of the MoT].

All tenderers shall acknowledge receipt of Addendum #3 (one (1) page) and the following Attachment:

» Attachment #1 — Preliminary Geotechnical Overview Report, Village of Pemberton Pedestrian Bridge
Project (eight (8) pages)

by signing in the space provided and submitting this signed addendum including attachments with the tender.
Tenders submitted without acknowledgment of this addendum may be considered incomplete.

Receipt acknowledged and conditions agreed day of , 2018

Tenderer Signature

END ADDENDUM #3
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DWB Consulting Services Ltd. is pleased to submit this report for your review. This report has been
prepared using sound technical and professional judgement, based on our knowledge and experience,
applicable regulatory framework, industry best management practices, and current understanding of
project conditions, design, and project setting.

Report Title: Geotechnical Report — Village of Pemberton Friendship Trail Bridge Project
Prepared For:  Village of Pemberton
Revision:

Written By:

Reviewed By:

\/\;Lavmbcr'lic1 EEng., Megan Lavoie, EIT.
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1.0 INTRODUCTION

The Village of Pemberton is planning to build a new pedestrian/cycling bridge south of the highway 99
Red Bridge No. 443. DWB Consulting Services Ltd. (DWB) was retained by Village of Pemberton to design
the new bridge. The new bridge will be built on two steel pipe pile piers in the water, one out of current
wetted area and two abutments. This report provides the foundation engineering recommendations for
the foundation design and the slope stability analysis for the bridge abutments.

2.0 INFORMATION AND SITE INVESTIGATION

The bridge pile foundation design is based on the borehole logs for Red Bridge No. 443 provided by the
client as shown in Appendix A. Seven soil samples have been taken from the bridge location to understand
the surface soil classification and sieve analyses for the samples can be found in Appendix B.

The scope of work for this assessment includes the following:

1- Pile analysis and design for the proposed new pedestrian/cycling bridge.
2- Abutment slope stability analysis.

From bore holes logs, and for simplicity, the soil profile has been modeled as two layers of soils as
described in Table 1 and pile capacity is summarized as shown in table 2 below.

Table 1: Soil Properties used in Pile Design

Layer Soil Description | Thickness Soil Unit weight Soil Friction Angle Soil Cohesion
(m) (v) (kN/m3) (¢) (Degree) (c)(kpPa)

Layer 1 Sandy SILT 8.0 20.3 29.8 29.9

Layer 2 Compact SAND 20.0 19.2 36.8 0.0

Table 2: Pile Capacity using 406¢ x 16mm Piles

Pile Size Pile Pile End Pile Ultimate Pile Allowable Pile Lifting
Penetration | Condition Capacity (kN) Capacity (kN) Capacity (kN)
depth (m)
4060 x 16mm 26m Closed 3,700 1,850 1,465
4064 x 16mm 16m Open 1,395 698 756
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3.0 ENGINEERING ANALYSIS AND RECOMMENDATIONS

The bridge was modeled and analyzed using STAAD Pro software. The structure was designed to ensure
strength and serviceability necessary to resist the applied loads in accordance with the applicable building
code and the Canadian Highway Bridge Design Code. Appropriate load combinations will be applied
according to the 2014 Canadian Highways Bridge Design Code, the pile applied load is shown in Table 3

Table 3: Piles Loading

Piles
Abutments Pier 1 Pier 2&3
Forces (kN) | Vertical piles Vertical piles Vertical piles
2.4m Spacing 4.0m Spacing 4.0m Spacing
Service Load (SLS) 234 697 697
Ultimate Load (ULS) (Long Term) 330 980 980
Ultimate Load (ULS) (Short Term) 353 1,677 1,300
Ultimate Load (Uplift) (Short Term) 14 561 402
Pile Design
Pile Size (mm) | 406¢ x 12 mm 406¢ x 16 mm 406¢ x 16 mm
Pile Penetration Depth (m) 20* 30* 26
Pile End (Open / Close) Open Closed Closed
Geotechnical Capacity (kN)
Compression (Ultimate) 1,395 3,700 3,700
Uplift (Ultimate) 756 1,465 1,465
Compression (Allowable) 698 1,850 1,850
Settlement 1.0 mm 3.0 mm 3.0mm
Geotechnical Resistance Factor
Service Load (SLS) / Code Limit 0.34 0.38 0.38
Ultimate Load (ULS) (Long Term) 0.24 0.26 0.26
Ultimate Load (ULS) (Short Term) 0.25 0.35 0.35
Ultimate Load (Uplift) (Short Term) 0.02 0.27 0.22
Status (As per CHBDC S6-14-Table 6.2) PASS PASS PASS

Note:-
* Including 4.0m scour

The pile driving will be performed by using a 6,000lb drop hammer. Pile driving criteria is as shown in
Table 4 below:

Table 4: Piles Driving Criteria Using 6,000lb Drop Hammer

Pile Driving Criteria Piles
Abutment Pier 1 Pier 2&3
Hammer Drop Distance ( m / ft) 1.52/5 213/7 1.98/6.5
Pile Set (Blows/inch) 4 10 8
Pile Stress Ratio (WEAP Analysis) 88% 92% 83%
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4.0 SLOPE STABILITY ASSESSMENT

1- West Abutment:
The abutment in general is flat; therefore no slope stability assessment is required.

2- East Abutment:
Slope stability assessment has been carried out using the soil samples collected from the east
abutment pits (E1, E2, and E3).
The local slope stability assessment shows that the achieved mean safety factor for the abutment
and the gravel trail are 1.60 and 1.89 respectively. Both exceed the minimum required mean
safety factor of 1.5.

The required side slope for the abutment and the trail as shown in the figure 1 below.

Figure 1: Minimum Side Slope Requirement {Matching Existing Slope)

5.0 CONSTRUCTION REVIEW

To be completed

6.0 CLOSURE

To be completed

Prepared for: Village of Pemberton | Prepared by: DWB Consulting Services Ltd. | 13.1.2016




Appendix A

Bore Hole Logs
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Appendix B

Sieve Analysis
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Particle Size Distribution Report
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Prince George, BC Project No: 1762147 Figure
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Opening Percent Spec.* Pass? SAND with somefines
Size Finer (Percent) (X=Fail)
50 mm 100.0 30.0-100.0
25mm 100.0 Atterberg Limits (ASTM D 4318)
19mm 100.0 20.0-100.0 PL= LL= PI=
9.5mm 100.0 .
4.75mm 100.0 10.0- 60.0 X Classification
0.3mm 87.5 4.0-150 X Dgo= 0.3572 Dgs= 0.2893 Dgo= 0.2150
0.15mm 31.0 Dgo= 0.1923 D3p= 0.1475 D15= 0.0822
0.075mm 14.5 0.0-5.0 X D1p= Cy= c=
Remarks
Natural Moisture 22.8%
Date Received: June 25,2017 Date Tested: June26, 2017
Tested By: JZ
Checked By:
Title:
* BEF
gg::nart)ilcén N uBr% yratiriaIS#Z, Boat Launch, W side Date Sampled: June 20, 2017
DWB Consulting Services Ltd. | Client: SURESPAN
Project: Pemberton Pedestrian Bridge
Prince George, BC Project No: _1762-147 Figure




Particle Size Distribution Report
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GRAIN SIZE - mm.
% Gravel % Sand % Fines
% Cobbles Coarse Fine Coarse Medium Fine Silt Clay
0.0 40.7 14.2 6.0 9.0 10.7 19.4
TEST RESULTS Material Description
Opening Percent Spec.* Pass? sandy GRAVEL with somefines
Size Finer (Percent) (X=Fail)
75 mm 100.0 100.0
50 mm 78.7 30.0-100.0 Atterberg Limits (ASTM D 4318)
25mm 65.9 PL= LL= PI=
19 mm 59.2 20.0- 100.0 L
95mm 51.2 B Classification ~
475 mm 251 10.0 - 60.0 USCS (D 2487)= AASHTO (M 145)=
2.36 mm 40.1 Coefficients
118 mm 36.1 6.0-32.0 X Dgo= 63.2795 Dgs= 57.6342 Dgo= 19.6258
0.3mm 27.8 4.0-15.0 X Dso= 8.1423 D3p= 0.4211 D15=
0.15mm 233 D1o= Cy= Cc=
0.075 mm 194 0.0-5.0 X
Remarks
Natural Moisture: 6.0%
Sampling Location:10U 516459
5573792
Date Received: June 25,2017 Date Tested: June26, 2017
Tested By: JZ
Checked By:
Title:
* BEF
Location: West Abutment Pit W1 Date Sampled: June 20, 2017
Sample Number: 1
DWB Consulting Services Ltd. | Client: SURESPAN
Project: Pemberton Pedestrian Bridge
Prince George, BC Project No: _1762-147 Figure




Particle Size Distribution Report
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GRAIN SIZE - mm.
% Gravel % Sand % Fines
% Cobbles Coarse Fine Coarse Medium Fine Silt \ Clay
0.0 28.9 25.5 10.8 13.2 9.6 12.0
TEST RESULTS Material Description
Opening Percent Spec.* Pass? sandy GRAVEL with somefines
Size Finer (Percent) (X=Fail)
75 mm 100.0 100.0
50 mm 91.2 30.0-100.0 Atterberg Limits (ASTM D 4318)
25mm 76.1 PL= LL= PI=
19 mm 711 20.0-100.0 L
95mm 56.4 Classification
4.75 mm 456 10.0 - 60.0 USCS (D 2487)2 AASHTO (M l45)=
2.36 mm 36.6 Coefficients
1.18mm 29.7 6.0-320 Dgo= 47.4529 Dgs= 38.1183 Dgo= 11.2920
0.3mm 19.2 4.0-15.0 X Dgo= 6.4916 D3p= 1.2159 D15= 0.1484
0.15 mm 15.1 D10= Cu: c=
0.075 mm 120 0.0-5.0 X
Remarks
Moisture Content: 5.7%
Sampling Location: 10U 516455
5573795
Date Received: Jun 23,2017 Date Tested: Jun 25,2017
Tested By: JZ
Checked By:
Title:
* BEF
Location: West Abutment Pit W2 Date Sampled: Jun 20, 2017
Sample Number: 1
DWB Consulting Services Ltd. | Client: SURESPAN
Project: Pemberton Pedestrian Bridge
Prince George, BC Project No: _1762-147 Figure




Particle Size Distribution Report
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GRAIN SIZE - mm.
% Gravel % Sand % Fines
% Cobbles Coarse Fine Coarse Medium Fine Silt \ Clay
0.0 26.3 20.8 9.3 9.9 12.8 20.9
TEST RESULTS Material Description
Opening Percent Spec.* Pass? sandy gravel with some fines
Size Finer (Percent) (X=Fail)
75 mm 100.0 100.0
50 mm 100.0 30.0-100.0 Atterberg Limits (ASTM D 4318)
25mm 80.5 PL= LL= PI=
19 mm 73.7 20.0- 100.0 L
95 mm 62.3 Classification
475 mm 529 100 - 600 USCS (D 2487)2 AASHTO (M l45)=
2.36 mm 451 Coefficients
118 mm 39.7 6.0-32.0 X Dgo= 33.5308 Dgs= 28.8705 Dgo= 8.0495
0.3mm 31.6 4.0-15.0 X Dgo= 3.7365 D3p= 0.2325 D15=
0.15 mm 26.8 D10= Cu: c=
0.075 mm 20.9 0.0-5.0 X
Remarks
Natural moisture 5.8% L ocation coordinates 516470, 5573793
Date Received: June 24, 2017 Date Tested: June26, 2017
Tested By: JZ
Checked By:
Title:
* BEF
gg::na[t)ilgn'\:hmﬁglﬁtr?ent Pit W3 Date Sampled: June 20, 2017
DWB Consulting Services Ltd. | Client: SURESPAN
Project: Pemberton Pedestrian Bridge
Prince George, BC Project No: _1762-147 Figure




Particle Size Distribution Report
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GRAIN SIZE - mm.
% Gravel % Sand % Fines
% Cobbles Coarse Fine Coarse Medium Fine Silt \ Clay
0.0 0.0 0.3 0.2 0.8 7.3 914
TEST RESULTS Material Description
Opening Percent Spec.* Pass? FINES with trace of gravel and sand
Size Finer (Percent) (X=Fail)
75 mm 100.0 100.0
50 mm 100.0 30.0- 100.0 Atterberg Limits (ASTM D 4318)
25mm 100.0 PL= LL= PI=
19 mm 100.0 20.0- 100.0 L
95mm 99.9 Classification
4.75 mm 097 10.0 - 60.0 X USCS (D 2487)2 AASHTO (M l45)=
2.36 mm 99.5 Coefficients
1.18 mm 99.3 6.0-32.0 X Dgg= Dgs= Dgo=
0.3mm 98.5 4.0-15.0 X Dgg= D3g= D15=
0.15mm 97.1 D1o= Cy= c=
0.075 mm 91.4 0.0-5.0 X
Remarks
Moisture Content: 14.8% Sampling Location: 10U 516488
5573801
Date Received: Jun 24,2017 Date Tested: Jun 26,2017
Tested By: JZ
Checked By:
Title:
* BEF
gg::na[t)ilgn'\:hm&gtelii.eg Pit W4 Date Sampled: Jun 20, 2017
DWB Consulting Services Ltd. | Client: SURESPAN
Project: Pemberton Pedestrian Bridge
Prince George, BC Project No: _1762-147 Figure




Particle Size Distribution Report
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GRAIN SIZE - mm.
% Gravel % Sand % Fines
% Cobbles Coarse Fine Coarse Medium Fine Silt \ Clay
0.0 17.8 28.3 14.8 19.0 8.6 11.5
TEST RESULTS Material Description
Opening Percent Spec.* Pass? gravel and sand with some fines
Size Finer (Percent) (X=Fail)
50 mm 100.0 30.0- 100.0
25mm 86.9 Atterberg Limits (ASTM D 4318)
19mm 82.1 20.0- 100.0 PL= LL= PI=
9.5mm 67.6 e .
4.75mm 53.9 10.0- 60.0 Classification
236mm 17 USCS (D 2487)= AASHTO (M 145)=
0.3mm 17.1 4.0-150 X Dgo= 29.8092 Dgs= 22.4021 Dgo= 6.5392
0.15mm 13.2 Dgop= 3.8324 D3p= 1.0287 D15= 0.2179
0.075mm 115 0.0-50 X D10= Cu= o=
Remarks
Natural Moisture 8.6%
Location Coordinates 10U 516571
5573815
Date Received: June 26, 2017 Date Tested: June?27,2017
Tested By: JZ
Checked By:
Title:
* BEF
Location: E Abutment Pit E1 Date Sampled: June 20, 2017
Sample Number: 1
DWB Consulting Services Ltd. | Client: SURESPAN
Project: Pemberton Pedestrian Bridge
Prince George, BC Project No: _1762-147 Figure




Particle Size Distribution Report
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GRAIN SIZE - mm.
% Gravel % Sand % Fines
% Cobbles Coarse Fine Coarse Medium Fine Silt \ Clay
15.9 284 9.6 4.6 3.2 38.3
TEST RESULTS Material Description
Opening Percent Spec.* Pass? gravel and silt with some sand
Size Finer (Percent) (X=Fail)
50 mm 100.0 30.0- 100.0
25mm 88.8 Atterberg Limits (ASTM D 4318)
19mm 84.0 20.0- 100.0 PL= LL= PI=
9.5mm 69.6
4.75mm 55.7 10.0- 60.0 Classification
236mm 472 USCS (D 2487)= AASHTO (M 145)=
0.3mm 410 4.0-150 X Dgo= 26.8942 Dgs= 20.0588 Dgo= 6.0242
0.15mm 40.1 Dgo= 3.1607 D3q= D15=
0.075mm 38.3 0.0-5.0 X D10= Cy= c=
Remarks
Natural Moisture 9.9%
Location Coordinates 10U 516509
5573808
Date Received: June 26, 2017 Date Tested: June?27,2017
Tested By: JZ
Checked By:
Title:
* BEF
gg::na[t)ilcé n N uEmAbbéthmfnt Edge Row/Toe of Fill Pit 2 Date Sampled: June 21, 2017
DWB Consulting Services Ltd. | Client: SURESPAN
Project: Pemberton Pedestrian Bridge
Prince George, BC Project No: _1762-147 Figure




Particle Size Distribution Report
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GRAIN SIZE - mm.
% Gravel % Sand % Fines
% Cobbles Coarse Fine Coarse Medium Fine Silt \ Clay
0.0 34.0 40.9 10.3 7.3 41 34
TEST RESULTS Material Description
Opening Percent Spec.* Pass? sandy GRAVEL with trace fines
Size Finer (Percent) (X=Fail)
75 mm 100.0 100.0
50 mm 95.7 30.0-100.0 Atterberg Limits (ASTM D 4318)
25 mm 77.6 PL= LL= PI=
19 mm 65.9 20.0-100.0 .
9.5 mm 41.3 Classification
4.75 mm 25.1 10.0 - 60.0 USCS (D 2487)= AASHTO (M 145)=
2.36 mm 16.1 Coefficients
1.18mm 1.7 6.0-320 Dgo= 37.0321 Dgs= 30.8187 Dgo= 16.4813
0.3mm 6.3 40-15.0 Dgo= 12.5465 D3p= 6.0942 D15= 2.0643
0.15 mm 43 D1o= 0.8118 Cy= 20.30 Cc= 2.78
0.075 mm 34 0.0-5.0
Remarks
Natural Moisture 2.3%
Date Received: June 24, 2017 Date Tested: June26, 2017
Tested By: JZ
Checked By:
Title:
* BEF
Location: E Abutment Pit- E3 Date Sampled: June 20, 2017
Sample Number: 1
DWB Consulting Services Ltd. | Client: SURESPAN
Project: Pemberton Pedestrian Bridge
Prince George, BC Project No: _1762-147 Figure




