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July 13, 2023        File No.: 32079 

Associated Engineering  
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Attention: Priscilla Tsang, P.Eng.  
 

HIGHWAY 1 WIDENING – 264TH STREET TO WHATCOM ROAD – SEGMENT 1 
BRADNER ROAD UTILITY PRELOAD RECOMMENDATIONS 

 
 

Dear Priscilla Tsang, 

We have been requested by ISL Engineering and Land Services Ltd. to provide geotechnical 
input for the preload design required for the Fortis gas line that is proposed to cross beneath 
Highway 1 west of Bradner Road. Specifically, ISL has requested how close the preload can be 
to the existing Bradner Overpass Structures without causing meaningful (<10 mm of settlement) 
settlement of the structures. ISL has also requested input for preloading the utility corridor for the 
BC Hydro utility and temporary City of Abbotsford watermain east of Bradner Road. It is a 
condition of this report that Thurber’s performance of its professional services is subject to the 
attached Statement of Limitations and Conditions. 

1. BACKGROUND 

We understand that well-graded sand and gravel is a preferred material to construct the Fortis 
gas line preload as it can be constructed at steeper side slope angles and provide a better working 
pad compared to river sand for the future required crane which is anticipated for the Bradner 
Overpass reconstruction. Further, we understand that Fortis will install their new gas line 
approximately 6 months after the end of preload construction. We understand that Fortis is likely 
to use trenchless installation methods and will be responsible for their installation design. It is 
likely that the gas line will be installed in stiff to very stiff clays. While boulders were not 
encountered in our drilling investigations and the likelihood of encounter one is low, glacio-
deposits are subject to random boulders and thus Fortis should consider means to drill or break 
up the boulder if encountered. 

We understand that the existing BC Hydro utility, which is currently located beneath Bradner 
Road, will be relocated under the highway east of Bradner Road. A temporary City of Abbotsford 
watermain will also be relocated under the highway east of Bradner Road, close to the BC Hydro 
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utility until overpass construction is complete and it can be permanently constructed beneath 
Bradner Road. The two utilities will be constructed near Sta. 1093+80. The median is currently 
near proposed final grade at Sta. 1093+80 

2. SETTLEMENT ANALYSIS 

We completed settlement analyses using the software Settle3D. The soil profile was based on 
TH21-01, TH21-04, TH22-Seg1-47 and TH22-Seg1-48. Test hole logs can be found in the FVCIP 
Factual Report Segment 1 dated May 19, 2023. A summary of the soil profile and the 
consolidation parameters used is provided below. 

Table 1: Geotechnical Units and Compressibility Parameters 

Soil Unit / 
Description 

Cc Cr (Cα/Cc) 
Cv 

(mm2/s) 
Cvr 

(mm2/s) 

Initial 
Void 
Ratio 

OCD 
(kPa) 

Young’s 
Modulus, 
E (MPa) 

Glaciomarine Silt / 
Clay (FLc)  

(0 m to 8 m depth) 
0.21  0.04 0.035 0.3 0.8 0.8 250 - 

Glaciofluvial Sand 
and Gravel (Sa,j) 
(below 8 m depth) 

- - - - - - - 50 

 

We considered three settlement scenarios for the west side of Bradner Road; 1) where the Fortis 
gas line is situated under a full median infill which is intended to replicate final highway 
construction, 2) a 25 m wide crest to crest preload, and 3) a 25 m wide crest to crest preload with 
a 1.5 m high surcharge that is left in place for 6 months. The 25 m wide crest to crest preload is 
representative of the preload and the conditions which the Fortis gas line will be installed. The 
preload is assumed to comprise sand and gravel with a unit weight of 22 kN/m3 whereas the 
surcharge is assumed to comprise river sand with a unit weight of 18 kN/m3. 
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Table 2: Total Settlement Estimates 

Time Full Median 
Infill 

Preload (25 m wide 
crest to crest) 

Settlement Estimate 

Preload (25 m wide crest to 
crest) Settlement Estimate – 

1.5 m Surcharge for 6 Months 
End of Preload 
Construction - 80 mm 90 mm 

3 Months After 
Preload Construction - 150 mm 165 mm 

6 Months After 
Preload Construction 160 mm 155 mm 165 mm 

1 Year After Preload 
Construction 160 mm 160 mm 160 mm 

2 Year After Preload 
Construction 160 mm 160 mm 160 mm 

25 Year After 
Preload Construction 170 mm 165 mm 165 mm 

 

The results provided above in Table 2 should be used as a relative comparison. Estimating ground 
settlement to an accuracy of more than 25 mm is extremely difficult given the variability of ground 
conditions. What we can observe from the settlement analyses is that preloading for 6 months 
will result in approximately 155 mm of estimated settlement, approximately 5 mm less than a full 
median infill over the same period. Once the median infill is completed adjacent to the preload, 
the long-term settlement would be approximately 170 mm. Even if the median were full infilled, 
there would still be minor (~10 mm), post-construction settlements between 6 months after infilling 
and 25 years. A 1.5 m thick surcharge could be constructed on top of the preload and left in place 
for 6 months so that the post-construction settlement would be negligible. A settlement plot is 
provided for the 25 m wide preload (Figure 1) and the differential settlement anticipate from full 
median infilling after the 6 month preload (Figure 2). 

3. PRELOAD RECOMMENDATIONS 

3.1 Fortis Gas Line 

We recommend constructing the preload as wide as possible and preloading for 6 months. The 
preload should be constructed to underside of asphalt. The preload should be constructed with 
granular borrow that comprises well-graded sand and gravel containing less than 8% by mass 
passing the 0.075 mm sieve. Note the contractor will need to sub-excavate material to construct 
the pavement structure base gravels (SGSB and WGB).  We do not think a surcharge is required; 
however, a surcharge can be used to reduce post construction settlements if desirable to the 
Ministry or Fortis.  
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We understand that the west side of the preload will be restricted due to environmentally sensitive 
areas. The east side of the preload toe should be setback at least 5 m from the existing Bradner 
Road Overpass abutment footings so that the induced settlement at the footings is negligible 
(estimated to be <5 mm). We recommend that the preload slopes are constructed at 1.5H:1V. 

We recommend that the Bradner Road Overpass abutment footings are monitored for settlement. 
A settlement monitoring point on the median side of the abutment footing for each structure would 
be suitable. We also recommend that two settlement gauges are installed along the east and west 
preload crest, in the centre, where the fill is thickest. The settlement gauge must be installed on 
approved subgrade prior to preload construction. Settlement gauge raises must be recorded, and 
the Contractor must take care not to damage the settlement gauge.  

Due to the contract timing, we anticipate that settlement gauge survey may be completed by the 
Contractor during construction but then the Ministry will likely need to have a different party 
complete the survey following preload construction. Survey control should be established to allow 
the gauges to be surveyed with an accuracy of +/- 5 mm. The top of gauge, fill elevation, extension 
lengths and notes on potential gauge damage and disturbance should be collected. 

Settlement gauges and monitoring points should be surveyed weekly during preload construction 
and every two weeks following construction. The survey interval may be increased following 
review of the settlement data. 

3.2 BC Hydro and City of Abbotsford Utilities 

The grade change between existing conditions and final highway design is much less near 
Sta. 1093+80 where the BC Hydro and City of Abbotsford utilities are proposed. As such, we 
recommend preloading the ditches and portions of the median that are below design grade 10 m 
on each side of the proposed utility location. Similar to the west side, the preload should be 
constructed to underside of asphalt layer. The material should comprise granular borrow that 
comprises well-graded sand and gravel containing less than 8% by mass passing the 0.075 mm 
sieve. Where a temporary culvert is required to continue conveyance of water, we recommend 
overbuilding the preload by a thickness equal to the culvert diameter. 

We recommend preloading for a minimum of 6 months before utility installation. It is preferable 
for the preload to be in place for longer. Settlement is anticipated to be much less near 
Sta. 1093+80 compared to the proposed Fortis utility location. As such, we recommend 
settlement pins be used in lieu of settlement gauges. Settlement pins comprise a 600 mm piece 
of rebar hammered into the finished preload grade. The settlement pins should be installed upon 



 

Client: Associated Engineering July 13, 2023 
File No.: 32079 Page 5 of 5 

completion of preload construction to confirm settlement rates have sufficiently slowed prior to 
utility installation.  

Survey control should be established to allow the pins to be surveyed with an accuracy of 
+/- 5 mm. The top of pin, pin stickup, and notes on potential damage and disturbance should be 
collected. Settlement pins should be surveyed weekly during preload construction and every two 
weeks following construction. The survey interval may be increased following review of the 
settlement data. We anticipate that the survey will not be required beyond 6 months, even if the 
preload will be in place for longer. 

 

 
Yours truly, 
Thurber Engineering Ltd. 
Paul Evans, P.Eng. 
Review Principal 
 
 
 
 
Christopher Clarke, P.Eng. 
Geotechnical Engineer 
 
 
Attachment 

 Statement of Limitations and Conditions 
 Settlement Plots 

Thurber Engineering Ltd.
Permit to Practice #1001319
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