~ Ministry of
BRITISH Transportation TECHNICAL MEMORANDUM
COLUMBIA and T[ansit Integrated Transportation & Infrastructure Services Division

Geotechnical Engineering

To: Jamie Rupar (Senior Asset Renewal Engineer, SIR MOTT)
From: Ryan Edmonds, P.Eng.

Reviewed: Ben Singleton-Polster, P.Eng.

Date: February 9, 2026

Subject: TCH Taft OH Bridge Rehab - Bent 3 & 5 Bearing Resistance Check

1.0 INTRODUCTION

On November 25, 2025, MOTT Geotechnical engineer Ryan Edmonds, P.Eng. conducted a
site visit of the Trans Canada Highway (TCH) #1 Taft Overhead (OH) bridge structure No.
01527 for the purpose of obtaining surficial soil samples from the bases of both Bent 3
and Bent 5 for chlorides/sulphates testing for concrete exposure class and to make
general site observations. This was completed as requested to support an upcoming
bridge rehab project.

The approximate location of the bridge is 50.990837°N, -118.637576°W and it is located
approximately 36 km west of Revelstoke, BC on the TCH.
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Figure 1: Approximate Site Location. Source: Google Maps

This memorandum is intended to summarize observations, discussions from the site visit
and to provide bearing resistance recommendations to accommodate the additional load
from the proposed rehab and to assist the rehab program with developing repair
methodologies and procedures.

2.0 SITE OBSERVATIONS

The site visit was conducted at approximately 11am PST on November 25, 2025 by Ryan
Edmonds, P.Eng. Shallow/surficial soil samples were collected from the base of each
column of Bent 3 and Bent 5 for chlorides and sulphates to support future work (as of this
date, samples have not been submitted for testing).

The bridge is situated on a pronounced skew that crosses 3 Canadian Pacific Kansas City
Ltd. (CPKC) tracks below. Shallow bedrock outcrops were observed within the bridge
footprint from the west abutment to Bent 3. The site generally appears to be well drained
with no standing water or seepage observed.

Surficial soils appear to be primarily a mixture of winter abrasives (sand) and silty material
with cobbles/boulders observed in the railway embankment. See Photos 1 to 4 and Figure
2 below.
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Photo 1: Showing Bent 3 column and top of footing (tension column). Note the shallow bedrock
adjacent to footing on left.

Photo 2: Showing Bent 3 column (compression) and proximity to CPKC siding track. Looking W.
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Photo 3: Showing Bent 5 and proximity to CPKC track and embankment slope. Looking E-SE.

Photo 4: Showing Bent 5 and railway embankment slope. Looking W-NW.
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3.0 BEARING CAPACITY CHECK

The MOTT structural asset management group has retained Associated Engineering (AE)
to provide structural engineering services for the proposed rehabilitation work. The
proposed structural rehabilitation work, will result in additional loading to the footings at
Bent 3 and 5. The December 8, 2025 email from Winnie Li, P.Eng. of AE shows the
increased load from the rehab as shown in Table 1 below and Attachment 1.

Table 1: Structural Loadings

Foundation Existing Proposed Proposed
Element SLS CL-625 (kPa) SLS CL-800 (kPa) ULS CL-800 (kPa)
(Compression
Column)
Bent 3 357 411 602
Bent 5 425 483 692

3.1 Assumptions
The following assumptions were made to conduct the geotechnical resistance analysis:
1) Typical ULS/SLS consequence factor of 1. (CHBDC S6:19 Table 6.1)

2) Low level of understanding due to the lack of strength, density information for the
soil and bedrock, corresponding to a geotechnical resistance factor of 0.45 (CHBDC
S6:19 Table 6.2).

3) Soil stratigraphy and index properties were based on the borehole “stick logs” as
shown on Bridge Drawing 1527-3 (Attachment 2).

4) Loads are applied concentrically with no inclined or eccentric loading (no sliding).

5) Only the shallow foundations of the compression columns were evaluated based
on the information provided by the structural engineer. This correspondstoa 9’
(2.74m) square footing for the south column of Bent 3. While Bent 5 consists of a
large stepped rectangular footing of 15' (4.57m) x 24’ (7.31m), and only the 15’
(4.57m) square section beneath the north column was considered. Attachment 3
shows the footing configurations for Bent 3 and Bent 5.

3.2 Geotechnical Bearing Resistance Analysis

The method outlined in the CHBDC S6:19 Section 6.10 Shallow Foundations was used to
conduct the shallow foundation bearing capacity analysis.

Integrated Transportation & Infrastructure Services Division 6
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Based on Dwg. 1527-3, soil types at both foundation elements are gravel (of various
thickness), overlying boulders/cobbles and underlain by bedrock. Approximate depths
below ground surface were scaled from Dwg. 1527-3 and corresponded to 1Tm and 3m, for
Bent 3 and Bent 5, respectively. Soil index properties for similar soils/conditions were
based on judgement and experience with similar soils.

Geotechnical bearing resistance values are presented in Table 2 below.

Table 2: Geotechnical Bearing Resistance Values

Foundation Element | Ultimate Factored Ultimate | Factored

(Compression Bearing Bearing Resistance | Serviceability

Column) Resistance (kPa) | ULS (kPa) Bearing Resistance
SLS (kPa)

Bent 3 1655 745 521

Bent 5 3852 1734 851

3.3 Settlement Assessment

Based on Drawing 1527-3, soil types at both foundation elements are gravel (of various
thickness), overlying boulders/cobbles and underlain by bedrock. A specific note suggests
that no groundwater was encountered or observed during the drilling process and several
of the boreholes were advanced to depths approaching 75’ below ground surface,
suggesting that soil conditions within the influence of the shallow footings are in a
drained condition. Considering the granular nature of the material and lack of porewater,
long-term settlement was not considered to be an issue and initial settlement of the
footings due to the increased loading is expected to be minimal.

4.0 FURTHER RECOMMENDATIONS

As a precautionary measure, construction sequencing should be scheduled to allow the
contractor to adjust the deck joint spacing and elevation at Bent 3 and Bent 5 should minor
settlements occur due to increased loading of the footings. We expect this sequencing to
occur with the substructure work occurring first and the superstructure/deck work
occurring second with the ability to adjust the deck joints if needed.

A review of the current design drawings suggests a relatively steep excavation angle of
1H:1V adjacent to the CPKC zone of potential trail loading (ZPTL) and this may not be
achievable considering the granular nature of the embankment material. Consideration for
shoring or other structural support of the excavation to limit impacts/settlement of the

Integrated Transportation & Infrastructure Services Division 7
Geotechnical Engineering



Ministry of Transportation and Transit

February 9, 2026
TCH Taft OH Bridge Rehab — Bent 3 & 5 Bearing Resistance Check

adjacent track, is recommended. The contractor shall retain their own geotechnical
engineer to design the shoring system to the satisfaction of CPKC.

5.0 CLOSURE

We trust that this meets your current needs. If you have any questions, please do not
hesitate to contact the undersigned.

Reviewed By:
C"‘“ r("_
L{cOFF_SS,rO e

AN

B. F. SINGLETON- POLSPE

€€ e,
"’5;9:2’ 27

Ryan Edmonds P.Eng. Ben Singleton-PoIster, P.Eng.
Geotechnical Engineer Senior Geotechnical Engineer

BC Ministry of Transportation and Transit
EGBC Permit to Practice: 100342

Integrated Transportation & Infrastructure Services Division
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RE: Taft OH Bents 3 & 5 Additional Dead Load
Decemnber 8, 2025 1:48:19 PM
Dc79732]1-a105-4115-9450-941 5505411 3f.ong

February 9, 2026

[EXTERNAL]

Hi Jamie,

Below is a summary of the % increase in bearing pressure between the ambient condition (existing DL + CL-625 normal traffic loading) and the additional DL with various live load scenarios.

Even though we are adding a counterweight at the tie-down column, the compression column governs the footing pressure. The ULS bearing pressure at the tie-down column is < 85 kPa.

In summary, the increase is approximately:
& 7% for 5LS and 6% for ULS due to the added dead load from the encasement

® 10% for PS vehicle and 16% for CL-800 if we consider the heavier permit loadings

Loading Increased from Ambient

*COMPRESSION COLUMN - governs

Unfactored Loads [kN) 5LS ULS [max)
Dead Load Live Load CL-625 ) CL-625 )
— o G625 PS5 \Vehicle CL-200 o 625 PS Vehicle CL-2800
superstructure - existing  new conc. CL- EKIEFI n 8 with encasement with encasement with encasement Ex|5t.|r.1§ with encasement with encasement with encasement
bent Encasement | 625 83T 85T 800 condition condition
kM kM kM kM kM kM kM % U % % % %
kM kPa kM kPa change kM kPa change kM  kPa change kM kPa kM  kPa change kM kPa change kM  kPa change

Bent 3 1488 436 204 1192 1244 1278 1468 | 2097 357 | 3201 382 7% 3278 391 9% 3448 411 15% 4335 517 | 4580 546 6% 4726 564 9% 2048 602 16%
BentS 1671 782 229 1234 1332 1330 1521 | 3564 425 | 3783 452 6% 3881 463 Q% 4051 483 14% 5041 601 | 5316 634 5% 5483 654 Q% S804 692 15%

*Bent 3 footing size =9.5' x 9.5’
*Bent & footing size = 15" x 15'
*83T and 85T based on ToR

Cheers,
Winnie

A1
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