
































































































Registry of Review Comments EXCAVATION, SHORING AND FOUNDATION SUPPORT - THIRD PARTY GEOTECHNICAL REVIEW
13048 - 13 AVENUE, SURREY, BC 

10 January 2020

Insert Response Type:
   A = Accept
    C= Clarify

    D = Dismiss
    R = Resolve in future 

North Soldier Pile Wall and Soil Anchor/Nail Wall

1 3 Based on the majority of the drawing notes, the soldier pile wall will consist of steel H piles at typical 1.5 m centres; however, plan 
drawing G-RW1A identifies 1.2 m centres. Please confirm design spacing of the H piles. 

A GeoPacific
GeoPacific: Design spacing for steel soldier piles is 1.2 m. This has been noted on plan views and sections views of our drawings. We understand 
that the soldier pile spacing of 1.5 m has been shown on some elevation views which will be modified in the final design drawings.

- -

2 4

The staging/sequencing for the installation of the solider pile system has not been clearly indicated. These and similar details should be 
provided in the drawings to confirm that temporary / transient loading conditions do not compromise the design intent of the installation. 
Similarly, the sequencing for when the design loads can be applied to the anchorages should also be indicated in the drawings and/or in 
the general notes.

A GeoPacific/Owner

Owner: The staging and sequencing of the installation of the soldier piles cannot be provided now because the work has not been tendered or 
awarded. The contractor selected will be given acceptable surcharge loads at the time of tender, and if their methods of installation impose 
higher loads, the soldier pile wall will be redesigned to accommodate the construction loads prior to start of construction. GeoPacific, and Golder 
if they wish, they will be given the construction loads and sequencing for their review and signoff prior to the start of construction.
GeoPacific: Construction surcharge stresses are not known at this stage as no contractor has been selected yet. Prior to the construction, 
GeoPacific will review the construction surcharge stresses with the contractors (based on the machinery considered by the selected contractor) to 
ensure the construction stresses  are  acceptable  for  the  proposed  shoring  design.  We  may recommend  certain  setbacks  for construction 
surcharge in relation to the shoring walls or strengthen the shoring walls. 

- -

3 5 The specifications do not indicate how the soldier piles are to be installed. If the piles are to be driven into place, relevant specifications 
and details for installation should be provided

A GeoPacific GeoPacific: Soldier piles will be installed into drilled holes which are filled with concrete (wet installation into concrete). - -

4 5 No information is provided in the specifications on the pumice fill material. A GeoPacific 

GeoPacific: Pumice material specifications vary somewhat in practice. However, there are generally forms of locally available pumice including 
red Lava rock with a unit weight of 45 lb/ft3  (about 7.1 kN/m3) or Dacite (white) with a unit weight of 25 lb/f3. We have assumed Lava rock 
would be used. Detailed specifications for pumice will be provided at the time of building permit (BP) stage or at the time provide specifications 
of the available materials for GeoPacific’s review.

- -

5 5

The drawings indicate that the soil anchors/nails are to be fully grouted and have a lock-off load of approximately 200 kN (45 kips), 
however, with no free stressing length or two-stage grouting program (pre- and post- testing), it is unclear if these have been designed 
as soil anchors or soil nails. As a result, the design intent and testing requirements of the soil anchors/nails should be confirmed by 
GeoPacific.

R GeoPacific
GeoPacific: Fully grouted bars, connected to the north soldier piles are designed to work as soil nails (fully grouted). The provided lock-off load on 
the drawings is for the purpose of testing.

Assume the lock-off load here will be referred to as the test load in future 
drawing revisions.

Agreed. Future drawing update will reflect this.

6 5 It is unclear how the loads imposed on the soldier piles are transferred to the soil anchors. These considerations should be included in a 
summary design report prepared by GeoPacific. 

R GeoPacific GeoPacific: Given the pile spacing of 1.2 m, and considering that shotcrete walls would be 150 mm thick, reinforced with a double-layer steel wire 
mesh, we are of the opinion that the lagging system is adequate to transfer the loads from the piles to the soil nails.

Please provide supporting calculations/analyses.
Agreed, the calculations will be provided with the Building Permit 
submission

7 5

The geotechnical report identifies the slope to the north to be permanently retained (i.e., the soldier pile wall is to provide permanent 
support for the City property). The soil anchors are not consistent with the PTI requirements for permanent anchors. Therefore, it is 
recommended that GeoPacific provide additional documentation and requirements for long-term corrosion protection and 
performance/life expectancy of these soil anchors/nails.

R GeoPacific GeoPacific: We noted on the drawings to use galvanized DSI bars. We further noted that if the non-galvanized bars are used, a relatively stronger 
Titan bar (T 40/16) should be used to account for corrosion effects.

The specifications make reference to the PTI design requirements. PTI 
does not allow for installation of non-galvanised bars in permanent 
applications.

GeoPacific: permanent bars are already noted as galvanized on our 
drawings for permanent soil nails. 

8 5 GeoPacific’s report indicates that the proposed anchoring design has been reviewed and pre-approved by the City. Can GeoPacific 
and/or the City provide Golder with further information on this review and approval process?

R Owner The earlier reviews by Golder were not as comprehensive as this. We are of the opinion that this comment is not applicable at this time as 
approval from the City would depend on the new review comments.

Agreed, we recommend that the original report text is deleted or revised 
to reflect this. 

this is done. 

Conflicts with Future Below Grade Services / Structures

9 6 GeoPacific should provide a recommended setback from the permanent works where future utilities can be installed by the City without 
imposing risk to the long-term performance of the proposed permanent slope support and foundation works.

A GeoPacific

Owner: The closest row of soil anchors will start at 4.5 m below final grade and extend downward at 30 degrees, putting the tip of the soil anchor 
approx. 8.3m below grade and 2 m south of the curb line.  It is unlikely that any future excavations for City services will encroach upon the zone of 
influence of the soil anchors. However, the setback distances will be specified by GeoPacific at the BP stage.
GeoPacific: Setback from future service lines will be provided at BP stage (upon the review of future service line alignments and depths in this 
area).

- -

10 6

The report indicates that no lateral earth pressure has been inferred for the north foundation wall due to the permanent shoring of the 
existing slope and assuming a perimeter drainage system is to be employed. If the residential building is not structurally connected to 
the soldier pile wall, how much relative movement (i.e., out of phase motions) between the building and soldier pile wall is expected to 
occur during the design seismic event? Have the consequences of intimate contact between the building and the soldier pile wall during 
strong cyclic shaking been evaluated?

A GeoPacific
GeoPacific: Details of the interaction between the stress relief walls (permanent shoring) and the building walls will be provided at the time of BP 
submission. We expect no iteraction betweent the permanent shoring walls and the foundation walls as we anticipate a void space in between. 
This will be coordinated in futher details with the structural engineer at the time of building permit. 

- -

11 6 GeoPacific should confirm that the soldier pile and soil anchor/nail supported shotcrete wall has been designed for permanent loading 
conditions so to prevent static and transient (earthquake) loading conditions being imposed on the north wall of the residence.

R GeoPacific GeoPacific: We confirm that the shoring system for the north side (solider piles and soil nails) are designed to take permanent lateral earth 
pressures.

Please provide supporting calculations/analyses. Calculations will be prvided with the Building Permit submission

North MSE Walls - City Property

12 4
The geogrid lengths are defined as 6.0 m for the east return wall and 1.5 m for the west wall. It is unclear whether the geogrid lengths 
are reduced as the wall heights decrease to the north. Please confirm if the 6.0 m geogrid length is proposed for the entire section of 
these MSE walls.

R GeoPacific
GeoPacific: The  recommended  lengths  for  the  geogrids  would  be  proportional  to  the retained soil heights. The difference between the 
length of geogrids for the north MSE walls on the east side and the west side (Sections A2 and C2) is because of the difference in the retained soil 
heights.

Please confirm that the geogrid lengths are consistent for each layer/lift 
for the entire alignment at each MSE wall discussed here. 

GeoPacific: Yes this is the case. 

13 6 The staging/sequencing for the installation of the MSE walls located adjacent to the soldier pile wall has not been clearly indicated. The 
staging of the shoring and MSE wall construction process should be addressed in the construction drawings/specifications.

A Owner/GeoPacific
Owner: Staging and sequencing details will be provided to GeoPacific and Golder after tendering and award to the successful contractor. All 
details regarding construction methods and sequencing will be subject to GeoPacific and Golder review and signoff prior to the start of work.
GeoPacific: Details about staging and sequences of construction are typically provided prior to the submission of IFC drawings.

- -

14 7 GeoPacific shall provide confirmation that the drilling to install the anchors following the placement and installation of the geotextile 
reinforcement layers will not adversely impact the stability and long-term performance of the MSE wall or visa-versa.

R GeoPacific

GeoPacific: We confirm that the drilling process to install anchors would not adversely affect the performance of the  MSE  wall.  This  process  
must  be  reviewed  by  GeoPacific  at  the  time  of construction  to  provide  detailed  instructions  and  construction  sequencing.  As  an  
alternative  approach, GeoPacific may recommend  to consider  horizontal  helical  anchors, installed concurrently with  geogrid installation for 
the area of MSE walls to prevent/mitigate the conflict with the geogrids in this area.

- -

Service Connections

15 7
GeoPacific should provide confirmation that the future installation of below ground utility connections will not adversely impact the 
stability and long-term performance of these permanent support structures. It may be advantageous to superimpose these future 
utilities onto the design drawings for future review. 

A Owner/GeoPacific

Owner: There are no MSE walls that will be constructed beyond the area to be purchased by the Owner, the limits of which have been agreed to 
by City of Surrey Engineering and Real Estate previously. No encroachment will occur on City lands after the road allowance purchase is 
completed. 
GeoPacific: We concur with Golder and we recommend that the final underground service lines in this area should be projected on the BP (or IFC) 
drawings to ensure clearance from utilities and also to ensure uture utility installations would not affect the soils nails adversely. We understand 
from the owner that no encroachment would occur on City lands after the road allowance purchase is completed. GeoPacific will review this with 
the owner prior to the commencement of the construction work.

- -

Surcharge Loading

16 7

The types of surcharge loads considered in the lateral earth pressure analysis for the foundation walls and soil/fill support structures 
has not been clearly indicated. GeoPacific should provide comments on the expected temporary surcharges that may develop on the 
permanent structures during the construction of the site works in a summary design report, including the effects on slope stability, 
internal/external stability and permanent deformations or otherwise, provide analyses to confirm suitable minimum offsets from these 
structure for temporary equipment/storage surcharges.

C GeoPacific GeoPacific: Please refer to our response to comment # 9 Please clarify this response. Response to #9 refers to setback limits. 

GeoPacific:  Estimated surcharge stresses for during construction have 
been taken into account for the shoring design. We require to review the 
spec's of the proposed construction machinery once the project is 
awarded to contractors and we will review the surcharge stresses at that 
time. We will provide additional comments for setbacks for the surcharge 
stresses at that time (if deemed necessary). 

Anchored Slope Behind South MSE Wall

17 7 Is there a specific reason that conventional anchors were selected here, and self-boring anchors specified as an option for the upper 
slope?

R GeoPacific

GeoPacific: In general, self-injecting anchors are used where the drilled anchor holes are
not stable. Based on our experience, the drilled anchor holes in glacial till are expected to be 
stable. If we observe  localized  unstable  drilled  holes  during  the  construction,  we  will recommend  to  switch  to  an equivalent self-injecting 
anchor bar (IBO). As indicated on our drawings, the area of pumice backfill has already been designed based on self-injecting soil nails.

The PTI requirements for permanent anchors require double corrosion 
protection which is not possible with IBO anchors. 

GeoPacific: As stated, we may use galvanized anchors or upsize the 
anchor bars to take the corrosion effects into account. 

18 7

These anchors are not provided with corrosion protection and so long-term degradation/deterioration of the anchorages can be 
expected. The adjacent MSE wall is understood to be designed as a permanent application for foundation support of the residence. This 
potential discrepancy in the design life of these coupled support structures could result in slope displacements that detension the 
geogrid and reduce the internal stability of the MSE wall. Has this been considered by GeoPacific in design?

R GeoPacific GeoPacific: Anchors will be  upsized  (with respect to the design  loads)  to  account for corrosion effects. See comment above. GeoPacific: comment above. 

19 8 GeoPacific should demonstrate that the potential out-of phase ground motions during strong seismic shaking will not result in buckling 
of, or other damage to, the lower portion of the wall.

R GeoPacific GeoPacific: We confirm that the wall has been designed for seismic loading. Please provide supporting calculations/analyses. this will be provided in the summary report at a later stage. 

Comment No. GeoPacific comments (Issued on 25 February 2020)Additional Response From Golder (Issued on 19 February 2020)Response From Owner/GeoPacific (Issued on 5 February 2020)
Responsible 
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Review CommentReference Page No.
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20 8 The specifications and drawings do not state the specific anchor type that is applicable to each row of anchors (see sections B and B1) 
nor do they not state who is responsible for selecting the anchor.

A GeoPacific GeoPacific: We concur with Golder. Anchor bar specifications will be provided on the BP stage drawings. - -

21 8 Golder requests a copy of GeoPacific’s soil anchor calculations/analyses. This design information and responses to the above queries 
should be presented in a design summary report.

A GeoPacific GeoPacific: The design summary report will be provided at the later stages of the project (when the design is final). - -

MSE Wall

22 8
The drawing for the west elevation of the MSE wall shows a steeply sloping continuous leveling pad underlying the MSE wall. There is a 
risk that this can create a preferential plane for sliding. As a result, it is our opinion that a stepped, horizontal leveling pad should be 
used to limit this risk, which has been adopted elsewhere by GeoPacific. 

A GeoPacific GeoPacific: Given the presence of anchors and the anchor lock-off loads, the frictional resistance  along  this  plane  is  expected  to  be  sufficient.  
Nonetheless,  we  will  present this  as  a  stepped leveling pad on the final design drawings.

- -

23 8

The drawings for the west and east elevations of the lower MSE wall, and Section B, show that the wall units are to be constructed 
directly overtop of the soldier pile wall. No supplementary drawing details have been provided for this connection. Given this base and 
bearing condition differs from a conventional soil subgrade and levelling pad, GeoPacific should confirm that this shotcrete base 
condition has been considered in the MSE wall design.

A GeoPacific GeoPacific: Details for the base of the keystone units, located on top of the steel soldier piles will be provided in our final design drawings. - -

24 8 As part of this independent review, Golder requests a copy of GeoPacific’s MSE wall design calculations/analyses including the geogrid 
connection between the MSE wall and soil anchors. 

A GeoPacific GeoPacific: Detailed design calculations for the MSE walls, their connections to anchors using geogrids and anchor design details will be provided 
at later stages (once the design is final based on final landscape, architectural and structural drawings).

- -

25 8 Are measures in place to ensure that the anchor plate will not come into contact with the geomembrane/geogrid during 
placement/compaction of the MSE Wall backfill which could damage the integrity of the geogrid?

A GeoPacific
GeoPacific: This will be checked during the construction by visual field observations. Depending on our field observations, we  expect to slightly 
change the size of the anchor plates or the elevations of the geogrids during the construction (if deemed necessary).

- -

26 8
Construction of the soil anchors and MSE wall may require excavation to extend to the south to allow for equipment staging. As a 
result, the ground in front of the MSE wall will need to be reinstated. The drawings and specifications should include commentary on the 
material, placement and compaction requirements here.

A GeoPacific GeoPacific: Instructions regarding benching for equipment staging will be provided at the time of construction as it would depend on the type, 
size and reach of the equipment/machinery used by contractors.

- -

27 8
In addition to the above comment, the temporary excavation geometry is expected to differ at the slopes to the east and west of the 
MSE wall. Therefore, the solider pile wall design may need to be modified and extended in consideration of the anticipated temporary 
excavation geometry.

R GeoPacific
GeoPacific: Steel soldier pile design has been completed based on the depths of excavations and ground surface elevations, shown on our 
drawings. If temporary excavations for equipment staging or actual ground elevations on site result in different excavation geometry, GeoPacific 
will change the soldier pile design accordingly.

Will this be determined once the equipment type and staging is 
determined? The potential for such design revisions should be accepted 
by the City of Surrey.

Yes. Any design revisions will be reviewed and requires approval by 
GeoPacific prior to the comencement of work. If Golder and the City wish 
to review and approve the design revisions, they will be provided with 
copies for the review and approval at that time.

28 Blank in original submission.

29 8 We understand that the aforementioned anchor/shotcrete wall support system is designed for temporary loading conditions, and 
therefore the western basement wall of the residence should be designed to support the static and seismic earth pressures.

A Owner

Owner: This will be confirmed with the structural engineer and addressed accordingly on the BP submission
GeoPacific: Golder’s interpretation regarding the east and west shotcrete wall which are designed for temporary construction is correct. The 
permanent structural walls on the east and west sides are expected to take the lateral loads for static and seismic conditions based on our lateral 
earth pressure values presented in our geotechnical report.

- -

Soldier Pile Walls -General

30 9
Section 2.1.1 of the specifications indicates that “the piles shall consist of HP200 x 53 grade 300W ”, however, the drawings also identify 
HP300 x 53 piles in dwg no. G-RW1A and HP300 x 79 piles in dwg no. G-RW3A. GeoPacific should confirm which pile size satisfies 
the design requirements.

A GeoPacific GeoPacific: In the final design drawings, we will provide consistent designations for the soldier piles on plans and drawing notes. - -

31 9

Section 2.3.5 of the soldier pile specifications notes make reference to “secant piles ”. The design drawings do not include a secant pile 
support system. Golder assumes this is a typo. In addition, Section 2.3.3 of the soldier pile specifications notes that “concrete mix 
design is to be provided prior to starting work .” Golder assumes this was a previous reference for concrete used in secant piles and is 
included here in error. Please confirm.

A GeoPacific
GeoPacific: The reference to “secant piles” in our notes is a typo. It will be changed to “soldier piles”. Notes about concrete mix design are in 
reference to the concrete fill for the drilled holes, considered for the soldier pile installation.

- -

32 9
The quality assurance notes outlined in Section 2.4 of the specifications relate to the soldier pile wall and make reference to strength 
testing. GeoPacific should confirm if this section is redundant given Section 3.5 provides specifications for quality assurance of the 
temporary shotcrete.

A GeoPacific GeoPacific: This concrete testing is for the concrete fill in the drilled holes for soldier piles. - -

33 9 GeoPacific should confirm if the specifications for temporary shotcrete walls (Section 3.0) also apply to permanent shotcrete 
construction, as is required for north solider pile and soil nail wall.

A GeoPacific GeoPacific: The specifications for permanent shotcrete walls should be read in conjunction with the structural concrete specifications (once 
available).

- -

Soil Anchors/Nails - General

34 9

Section 3.2.3 of the specifications notes that “Grout shall be introduced into the anchored zone using an inject anchor system (IBO)”, 
however, drawing no. G-RW5 specifies conventional threadbars “DSI #7 bar (75/100) up to DSI #11 bar (75/100)” which are not 
compatible with this grouting method. Golder recommends that the designer provides clarification on the anchor type and installation / 
grouting methodology.

R GeoPacific
GeoPacific: Some anchor bars will be self-injecting as noted on the drawings. We will modify this note to refer to grouting for both conventional 
and IBO anchors.

The specifications make reference to the PTI design requirements. PTI 
does not allow for installation of non-galvanised bars in permanent 
applications.

GeoPacific: See our response to Comment #17

35 9
Section 1.7 of the specifications indicates that “the layout of the shoring wall is to be based on architectural drawings.” The architectural 
drawings provided to us are not consistent with the geotechnical drawings; however, they pre-date the current version of the 
geotechnical design drawings. We assume the architectural drawings will be revised to reflect the final shoring design. Please confirm.

A Owner

Owner: Yes they will be updated and coordinated with the final geotechnical drawings at the time of BP submission. The differences that exist 
now are considered minor and will not change any of the geotechnical decisions or discussions taking place during the DP application
GeoPacific: The  shoring  design  drawings  will  be  based  on the  architectural  drawings. GeoPacific will require the AutoCad files of the updated 
architectural drawings to update our shoring design accordingly. We are of the opinion that this can be completed for the BP stage.

- -

36 9 Section 6.0 of the report notes that “Installation and decommissioning of the shoring system must be reviewed by GeoPacific.” Golder 
recommends that the City requests confirmation of the decommissioning intent at the time of permitting.

C GeoPacific
GeoPacific: We require further clarifications on this comment. With the exception for the temporary soil nails on the east and west sides, all other 
soil nails and anchors are designed for permanent conditions. The soil nails used for temporary shoring (on the east and west sides) are fully 
grouted and are not anticipated to be decommissioned.

If no decommissioning is necessary, suggest clarification or removal of 
such in the report text. Will the structural walls of the residence be 
formed neat to the temporary shoring faces?

GeoPacific: We will make a clear note on permanent anchors/soil nails at 
the time of BP drawings. A gap/void is expected to be present between 
the structural walls and our designed permanent shoring system at the 
north side. Details will be provided once the structural design is final. 

37 9
We have inferred from the design drawings that the fully grouted soil anchors identified as an excavation support system on the west 
side of the site have been designed as soil nails because they have no free stressing length or lock off load. Golder requests design 
information on the soil nails located on the west side of the property within the design summary report.

A GeoPacific GeoPacific: This can be included in the design summary report that will be provided at later stages.

38 9 Currently, no testing specifications are provided for soil nails. GeoPacific should confirm these testing requirements in the project 
specifications. 

R GeoPacific GeoPacific: We will provide testing criteria for soil nails in the final design drawings. In general, we follow the procedure of FHWA for soil nail 
testing.

39 10 The drawings and specifications do not currently provide any size, material or corrosion details for soil nail / anchor plates. R GeoPacific
GeoPacific: We have assumed that all permanent steel elements used in the shoring system to be either upsized (to account for corrosion effect) 
or galvanized (as noted on our drawings). This will be considered as a general note in our final design drawings.

40 3
Based on the west elevation drawing, the top row of nails is at, or close to, the top of the shotcrete wall. GeoPacific should confirm that 
the depth of these soil nails, below the top of the cut/wall, is sufficient to provide the required anchor capacity to satisfy the design 
requirements.                         

A GeoPacific
GeoPacific: The soil nails on the west wall are shown to be installed at 1.2 m depth (Section C1) and inclined at 15 degrees (i.e., would be deeper 
than 1.2 m going further towards the west). We confirm that this depth is sufficient for our design intent.

MSE Wall - General

41 10

Section 3.06 of the specifications states that “All Keystone units should be as filled with 15 MPa (Min.) concrete. In addition, 15M steel 
thread bars… should be vertically installed inside the Keystone units at a maximum horizontal spacing of 500 mm”. Given the MSE 
walls are structures providing critical support to a new residence, Golder recommends that additional specifications are provided for this 
concrete fill including mix design and quality control / quality assurance requirements and in addition, specifications for the steel 
reinforcement.

A GeoPacific GeoPacific: GeoPacific will provide further details regarding the concrete fill and rebar inside the Keystone units in our final design drawings, 
issued at the time of BP stage.

- -

42 10
The architectural drawings include a guardrail incorporated into the MSE wall. No detail of this guardrail connection has been provided 
in the available geotechnical drawings. This guardrail will impose additional loading on the upper portion of the MSE wall and should be 
incorporated into the design if not already done so. Please confirm that this has been considered in the MSE wall design.

A GeoPacific
GeoPacific: In general, guardrails are typically light and may be accepted for the current design of the MSE walls. Our MSE wall design is suitable 
for the additional loading from a typical guardrail. However, GeoPacific will request the specifications of the guardrails from the owner to ensure 
our designed MSE wall is sufficient for guardrail loading.

- -

43 10

Section 2.02 of the specifications requires the geogrid reinforcement to be Stratagrid SG700 with a long-term design strength (LTDS) at 
machine direction of 91.8 kN/m. The analysis provided with the report uses SG500 with a LTDS of 49.8 kN/m based on material 
literature, which will provide lower resistance. The summary design report should provide clarification on the specified geogrid 
reinforcement.

A GeoPacific GeoPacific: It  was  previously  agreed  with the owner that Stratagrid SG700 should be considered in the construction. The report references the 
older design. Our report will be updated to reflect this change.

- -

Seismic Loads

44 10 GeoPacific should provide their method of assessment of the amplified ground motions and the specific value determined with the 
specified approach in the summary design report.

A GeoPacific GeoPacific: We will update the seismic design (if  deemed necessary) based on the new BCBC 2018 code. Further details will be provided a later 
stage.

- -

45 11 The building code requirements, and by association the design PGA value, will direct the seismic loading conditions for the site. The 
City should discuss and confirm their seismic design requirements with GeoPacific.

A GeoPacific/City of SurreyGeoPacific: We will update the seismic design (if  deemed necessary) based on the new BCBC 2018 code. Further details will be provided a later 
stage.

- -

Global Stability

46 11
Golder recommends that GeoPacific provides some additional discussion in the report on the global stability analyses, including 
comments on the surface loads applied, and provides an updated global stability analyses that include all reasonable load 
contributions.

A GeoPacific
GeoPacific: GeoPacific will update the slope stability analyses to reflect actual structural loads (once available), updated PGA value (if applicable) 
and revised entry and exit limits for the critical failure  surface.  We  will  also make geometrical changes if our shoring/excavation/MSE  wall 
design is modified based on the latest architectural drawings . Results will be presented in an updated geotechnical report.

- -

47 11

The global stability analysis completed for the seismic loading condition returned a result at the boundary of the defined entry and exit 
search parameters and as a result, may not represent the lowest factor of safety against slope failure for the model. Golder 
recommends that this analysis is repeated with an expanded and/or revised search domain to confirm the critical FoS value. The global 
stability analysis for the seismic loading condition may also need to consider a revised PGA based on the discussion provided in 
Golder's report and any changes in ground conditions within the lower portion of the slope as determined from subsequent geotechnical 
investigation(s) or observations on site..

A GeoPacific
GeoPacific: GeoPacific will update the slope stability analyses to reflect actual structural loads (once available), updated PGA value and revised 
entry and exit limits for the critical failure  surface.  We  will  also make geometrical changes if our shoring/excavation/MSE  wall design is 
modified based on the latest architectural drawings. Results will be presented in an updated geotechnical report.

- -

48 11
The global stability analysis results also note that the exit angle of the slip circles is set to 50 degrees. Occasionally, a maximum exit 
angle can exceed 50 degrees and thereby change the outcome of the analysis. We request that GeoPacific provides comment on the 
selection of this input parameter e.g., is this a value selected by GeoPacific or defined by the program?

A GeoPacific
GeoPacific: GeoPacific will update the slope stability analyses to reflect actual structural loads (once available), updated PGA value and revised 
entry and exit limits for the critical failure  surface.  We  will  also make geometrical changes if our shoring/excavation/MSE  wall design is 
modified based on the latest architectural drawings. Results will be presented in an updated geotechnical report.

- -
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49 11
With respect to the global stability analysis, the geotechnical report states that “the soil conditions must be confirmed at the location of 
the base of the retaining wall to confirm the above referenced analysis results .” If the ground conditions are different to that previously 
understood, additional geotechnical analysis and design modifications will be required. 

C GeoPacific GeoPacific: GeoPacific confirms that modified slope stability analysis, shoring and MSE wall design will be completed if the subsurface conditions 
were noted to be different from our anticipated conditions (through field observations during the construction).

Is this acceptable to the City of Surrey? 

Owner: Kevin Shackles email of Feb 21, 2020 to Lorne Ebenal & Thomas 
Madden:
Our Engineering staff are accepting of the latest comments and therefore, we 
ask that GeoPacific revise their report based on the discussions and comments to-
date and Golder’s peer review comments. Once the report is revised, Golder will 
need to prepare their Peer Review letter confirming the report is acceptable. 
Both of these documents will form the basis of the Geotechnical Restrictive 
Covenant that is to be registered on the property to ensure future construction 
conforms to the recommendations in the report. 

Please proceed with updated the Geotechnical Report, Ecosystem Development 
Plan, and Arborist Report (if necessary) and resubmit to me alongside the Golder 
Peer Review confirmation letter. Once these are submitted staff will need time to 
review variance proposal before bringing the application forward to Council for 
their consideration.

Bearing Capacity

50 11
Section 2.06 of the specifications indicates that “existing compact gravel fill / or ensured fill (TYPE I FILL) with a Serviceability Limit 
States (SLS) bearing capacity of at least 100 kPa ”. The geotechnical report recommends a SLS bearing capacity of 120 kPa for spread 
footings on engineered fill. Please confirm the design bearing capacity.

A GeoPacific
GeoPacific: Bearing capacity of 100 kPa as stated on the drawings should be considered for this project. GeoPacific will review the foundation soils 
prior to final bearing capacity approval which will be repared in the form of sealed memoranda during the time of construction.

- -

51 11

The method of analysis and assumptions for the bearing capacity assessment is not discussed in the geotechnical report. The bearing 
capacity of a footing or retaining wall can be greatly impacted by an adjacent sloping ground and depth of embedment. As part of our 
review, Golder requests additional information and/or calculations related to the bearing capacity of the residence footings and MSE 
walls, which should be provided in a summary design report.

A GeoPacific
GeoPacific: Bearing capacity of 100 kPa as stated on the drawings should be considered for this project. GeoPacific will review the foundation soils 
prior to final bearing capacity approval which will be repared in the form of sealed memoranda during the time of construction.

- -

Drainage

52 12

The MSE walls also include a 100 mm PVC drainage pipe near the heel of the wall with the exception of the south MSE wall (Sections B 
and B1). Unless alternate measures are in place to carry any water away from this wall, it is our opinion that a PVC pipe is intended to 
be installed behind each MSE wall. Has analysis been completed to confirm that the drains are adequately sized to manage the 
anticipated design flows.

A GeoPacific
GeoPacific: We confirm that all Keystone MSE walls should have a drainage pipe near the toe of the wall and the drainage pipes should direct 
water to either the City storm system or (depending on the elevation of drainage) to the existing ditch, located at the toe of the slope. The size of 
the drainage pipes should be confirmed by a civil engineer at BP stage.

- -

53 12

The drainage management system beyond the MSE walls is not described and we assume it to be part of the design scope for the civil 
or mechanical consultant. Nonetheless, where and how the water from these drainage pipes is transported and discharged is an 
important consideration that could adversely impact the long-term bearing support of the MSE wall. Golder recommends that the City 
considers this when reviewing the civil/mechanical design submission. Also, the drainage pipes may need to protrude through an MSE 
wall and would need to be considered during constriction.

A GeoPacific

GeoPacific: The runoff water from the roof and hard surfaces are expected to be discharged to the City storm system. Drained water from the top 
of retaining walls is anticipated to be collected and discharged to the ditch, located at the toe of the slope (upon City approval). For post 
construction conditions, the amount of surface runoff entering the ditch in the lower area of the slope would be less than the current. Details 
regarding pipe size, pipe alignments, etc. will be provided by the mechanical engineer for the BP stage.

- -

54 12

Specific details of the interface conditions between the soldier pile wall and the new building, including but not limited to drainage 
measures to prevent build-up of hydrostatic pressures, were not addressed in the GeoPacific drawings. Similarly, no drainage 
measures have been included for any of the shotcrete installations. There is a risk that the stability of the shotcrete panels could be 
jeopardised if hydrostatic conditions occur and have not been designed for. Have drainage measures been considered for the residence 
and the shotcrete panels?

A GeoPacific
GeoPacific: As stated in our geotechnical report, drain tile should be considered for the building to prevent the pore water generation beneath the 
slabs and against the foundation walls. For the permanent shoring wall (on the north side) drainage mats should be installed behind the shotcrete 
walls and hydraulically connected to the drain tile.

- -

Temporary Excavation Cuts

55 12
Section 3.01 of the specifications states that “Existing fill (Compact sand) / or ensured fill (Type I Fill) (Retained Soils, as shown on 
DWG G-RW2A to G-RW4C shall be sloped at a maximum angle of 1:1 (V:H) ”, however, the drawings show steeper, temporary cut 
slopes at 2V:1H. Please confirm the recommended temporary cut slope requirements.

A GeoPacific
GeoPacific: We understand that our drawings show some temporary cut-slopes which may be steeper than 1:1. Regardless of the slope angle, any 
temporary sloped excavation will be reviewed by GeoPacific during construction and approved by GeoPacific prior to worker entry. This has been 
noted in our geotechnical report.

Design Life

56 13

The geotechnical report or specifications do not identify the expected design life of the permanent support systems. Given these 
structures provide important foundation support to a family residence, all components of the retaining structures should have a design 
life at least equivalent to that of the residential structure. Please confirm the design life the excavation / foundation support systems in 
the summary design report and/or specifications.

A GeoPacific
GeoPacific: We will provide notes regarding the expected lifetime of the “permanent” lateral support system in our future design drawings. In 
general, we expect 75 years would be the minimum
lifetime.

Displacements

57 13

The GeoPacific report states that they expect movements at the perimeter of the excavation to be in the order of 10 to 15 mm, 
regardless of the shoring method used. The report says that settlements will not exceed 25 mm total and 2 mm per metre differential. 
Does this result apply to the retaining wall footings as well as the proposed foundations of the home? Golder requests that the method 
of analysis used to determine these displacements for static and seismic loading conditions and settlement values are provided in the 
summary design report.

R GeoPacific
GeoPacific: The  movement values of 10 – 15 mm (referenced in Section 6.6 of the geotechnical report) is for the anticipated movements of the 
shoring system, while the settlement values of 25 mm total and 2 mm per meter differential, referenced in Section 6.2 of the report are for the 
foundation materials as a result of the structural loading for our recommended bearing pressure values.

Please provide supporting calculations/analyses.
GeoPacific: Calculations will be provided with the Building Permit 
Submission

Construction Sequencing

58 13
Section 3.3.4 of the specifications indicates “The anchors and shotcrete shall be installed in sequence and stages to maintain stability of 
the excavation. Stages shall not exceed the height shown on the design drawings. ” Only Section A1 indicates a stage excavation 
height. GeoPacific should confirm if this applies to all shotcrete and anchor walls.

A GeoPacific
GeoPacific: Typically, vertical  stages for  excavation should follow the anchor vertical spacing. We will clarify the lines of staged excavations on all 
section views of the drawings (where applicable). In the area of new fills, staged excavation is not appliable (e.g., sloped portion of Sections B and 
B1).

- -

59 13

The excavation and construction sequence outlined in Section 3.3.5 of the specifications provides no specific order for construction of 
the multiple support systems. Although it is common to leave this to the discretion of the contractor, we recommend that details should 
be provided in the drawings or specifications for construction sequencing such that temporary / transient loading conditions do not 
compromise the design intent of an installation.

A Owner/GeoPacific

Owner: Agreed. Details regarding sequencing and limitations of loads necessary to prevent any compromise to the shoring system will be 
provided to the subcontractors bidding the work. They will be required to provide detailed construction sequencing plans for review and signoff 
by GeoPacific prior to starting work on site.
GeoPacific: Details regarding sequencing of the construction to appropriately complete the designed MSE wall, shoring and excavation system 
should be provided by the contractors to GeoPacific for review. Prior to the construction, GeoPacific will review detailed construction 
stages/sequences and will provide comments at that time.

- -

Closure

60 14

Golder has not been provided with a basis of design document outlining the methods used to evaluate the static and seismic stability 
(limit conditions) of the various components of the design, the design performance tolerances/objectives of the permanent ground 
stabilization works for static and seismic loading conditions, and the methods used to evaluate the performance (deformation) of the 
various stabilization works for the static and seismic loading conditions. Golder requests that these design details, together with 
responses to our queries provided in this letter report, are provided in a summary design report. 

A GeoPacific
GeoPacific: We understand that the City/Golder requires our design summary report, outlining several aspects of the design and analysis for this 
project. GeoPacific can provide a design summary report for the final design, once final structural, architectural, landscape drawings are available 
at the BP stage. 

- -


