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July 13, 2023        File No.: 32079 

Associated Engineering  
#500 – 2889 East 12th Avenue 
Vancouver, BC  
V5M 4T5 
 
Attention: Priscilla Tsang, P.Eng.  
 

HIGHWAY 1 WIDENING – 264TH STREET TO WHATCOM ROAD – SEGMENT 1 
MEDIAN TEST FILL RECOMMENDATIONS  

 
 

Dear Priscilla Tsang, 

We understand that the Ministry of Transportation and Infrastructure would like to complete a 
median test fill at three locations within the median of Highway 1 to assist the design build team 
with settlement information. The three proposed locations for the test fill are Sta. 1026+95 to 
Sta. 1028+00, Sta. 1028+20 to 1029+60 and Sta. 1042+75 to 1043+40. This letter provides 
geotechnical recommendations for the construction and instrumentation of the median test fills. 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 

Thurber has provided geotechnical design recommendations for the Highway 1 median as part of 
our Highway 1 264 Street to Whatcom Road – Segment 1 Mainline Highway - 50% Detailed 
Design report dated June 3, 2023. In particular, we noted that the west section of the project 
between approximately Sta. 1014+90 and Sta. 1035+60 is characterized by a thick, over-
consolidated clay crust underlain by near-normally consolidated clay. The section between 
approximately Sta. 1035+60 and Sta. 1064+00 is more overconsolidated than west of 
Sta. 1035+60 based on CPTs completed, however, later drilling completed indicate the amount 
of overconsolidation may be less than the CPT estimates.  

Piezometers installed within the 264th Street Interchange area suggests that the groundwater 
profile is not hydrostatic. Two deep piezometers installed in the dense sand below the clay 
encountered relatively little to no pore pressure. The challenging groundwater conditions in both 
sections described above make it difficult to accurately estimate the overconsolidation of the clay. 
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Estimated long-term settlement between Sta. 1024+60 to Sta. 1028+00 where the median fill is 
thickest is estimated to be about 425 mm using sand and gravel backfill. The long-term settlement 
near Sta. 1043+00 is estimated to be between 100 mm and 125 mm. Settlement plots from our 
50% Detailed Design report are attached for reference. 

2. TEST FILL CONSTRUCTION RECOMMENDATIONS 

We believe that the proposed test fills will provide meaningful settlement data that can be used to 
assist the Design-Build team with their design. The test fills should be instrumented with 
settlement gauges and piezometers to assist with understanding the consolidation of the clay. 

Ideally, the test fills would be constructed with well-graded sand and gravel because it would have 
a more uniform and higher density when compacted compared to typical Type D material. 
However, we understand that the Ministry would like to use suitable Type D material excavated 
from the median between Sta. 1037+30 to Sta. 1042+50 to the greatest extent possible.  

In our opinion, suitable Type D material can be used for median infill for the test fill sites provided 
they are constructed during dry periods. The Type D material is primarily clay that will be sensitive 
to the moisture content of the soil during compaction. The Type D material will be very difficult to 
handle and compact during wet weather. Well-graded sand and gravel should be considered for 
test fill construction if the test fills will be constructed during wet weather months. Further, well-
graded sand and gravel should be used to complete the test fills if insufficient volume of suitable 
Type D material is obtained from the median.  

We anticipate between 50% and 75% of the material within the median between Sta. 1037+30 
and Sta. 1042+50 will be suitable Type D material and can be reused. The remaining material is 
anticipated to have relatively high organic content and may also include areas of construction 
debris. The Type D material is primarily clay that will be sensitive to the moisture content of the 
soil during compaction. The Type D material will be difficult to handle and compact during wet 
weather. Using well-graded sand and gravel should be considered if the test fill compaction occurs 
during wet weather months. 

The test fills should be constructed in accordance with the Ministry’s 2020 Standard Specifications 
for Highway Construction (Standard Specifications). The subgrade at the base of the 
embankments should be stripped and free from deleterious, loose/soft, organic or otherwise 
unsuitable soils. A 0.5 m thick layer of select granular subbase (SGSB) should be constructed at 
the base of the test fill to act as a drainage layer. The drainage layer should be wrapped with non-
woven geotextile. The test fills should be compacted to 95% standard Proctor maximum dry 
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density (SPMDD) in lift thicknesses as outlined in Table 201-A of the Standard Specifications. 
Note the fill should be compacted to 100% SPMDD lifts between the top of fill and 300 mm below 
the design base of road structure. If using suitable Type D, the material should be compacted with 
a sheepsfoot roller. 

Note, it is important to recognize that these test fills are to improve our understanding of the 
consolidation of the underlying clay. The test fills should be compacted as if they are permanent 
embankment fill. However, it is possible that the material from the test fills (Type D or imported) 
may need to be removed and replaced with a lightweight fill should the settlement data indicate 
that the settlement will continue to occur over a long duration. The Design-Build team would likely 
be able to reuse excavated sand and gravel easier than Type D excavation material comprising 
clay. 

We recommend that the test fills between Sta. 1028+20 to 1029+60 and Sta. 1042+75 to 1043+40 
are constructed to underside of proposed asphalt. The test fill between Sta. 1026+95 to 
Sta. 1028+00 should include a 2 m surcharge. The surcharge should be sloped at 2.H:1V and 
hydroseeded to reduce the risk of erosion. The surcharge can comprise compacted, suitable 
Type D excavation material. 

The test fill will cause settlement of the inside shoulder and travelled lane of the existing highway. 
It is anticipated that this settlement may be on the order of 25 mm to 50 mm. As such, the Ministry 
should anticipate completing regrading adjacent to this section of highway should reconstruction 
of the highway not proceed. 

3. GEOTECHNICAL INSTRUMENTATION 

3.1 Piezometers 

Vibrating wire piezometers should be installed prior to placement of embankment fill to 
characterize the excess pore water pressure response due to embankment loading. The 
piezometers should be installed near the middle of the test fill, where the test fill is thickest. Two 
nested piezometers should be installed in the test fill between Sta. 1026+95 to Sta. 1028+00 and 
one nested piezometer installed in each of the other two test fills (Sta. 1028+20 to 1029+60 and 
Sta. 1042+75 to 1043+40). 

The vibrating wire piezometers should be installed at the following elevations: 
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Table 1: Anticipated Piezometer/Transducer Installation Depths 

Location Elevation (m) 

Sta. 1027+40 
82 m 
72 m 

Sta. 1027+80 
82 m 
72 m 

Sta. 1029+40 
84 m 
74 m 

Sta. 1043+00 
88 m 
78 m 

 

The actual depths installed should be confirmed in the field based on soil conditions encountered 
during drilling. This should be a hold point for Thurber to review. 

The contract documents should clearly make the Contractor responsible for protecting the 
piezometer and associated cables during test fill construction. The Contractor should also be 
responsible for repair or replacement of the instrumentation if it is damaged by their operations. 
The piezometers must have protective surface covers to protect the instrumentation from 
vandalism during the monitoring period. 

Data loggers should be used to record the piezometer data hourly. The data should be collected 
twice a month. 

3.2 Settlement Gauges 

We recommend settlement gauges be placed in the middle of the test fill, where the test fill is 
thickest, at 25 m longitudinal spacing. The settlement gauges should be installed on approved 
native subgrade prior to embankment construction. The top of gauge, fill, elevation, extension 
length and notes on potential gauge damage and disturbance should be collected weekly during 
construction and for the following three months following full construction of the preload. The 
settlement monitoring frequency can be decreased to twice a month 3 months after construction 
of the preload. Monitoring points should be considered along the edge of pavement to assess 
settlement of the existing highway. The monitoring points can be situated at the same stationing 
as the settlement gauges (i.e. spaced 25 m apart). 

Survey control should be established to allow the settlement gauges to be surveyed with an 
accuracy of +/- 5 mm.  
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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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