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FOUNDATION INVESTIGATION REPORT 
for 

Guelph Street Overpass Extension at Highway 85 
Highway 7 & 85 Improvements 

Kitchener, Ontario 
GWP 3110-09-00 

 

 

1. INTRODUCTION 

This report summarizes the results of a foundation investigation carried out at Highway 85 for the 

proposed Guelph Street overpass extension in Kitchener, Ontario.  This extension is associated 

with the local east widening of Highway 85.  The study is part of the proposed Highway 7 and 85 

improvements.  The study was carried out by Peto MacCallum Ltd. (PML) for MMM Group Limited 

(MMM), on behalf of the Ministry of Transportation of Ontario (MTO). 

An existing Preliminary Foundation Investigation and Design Report was prepared by Thurber 

Engineering Ltd. (Thurber) dated June 2009 (Geocres No. 40P8-165) and included soils 

information beyond the existing Highway 85 embankment.  This investigation was intended to 

supplement the previous investigation at the site and provide soils information for the existing 

embankment.   

The purpose of this report is to summarize the subsurface stratigraphy encountered at the site of 

the proposed extension, during the investigation.  

2. SITE DESCRIPTION AND GEOLOGY 

The site lies on the east side of Highway 85 where the highway crosses Guelph Street, 

approximately 350 m north of Wellington Street in the City of Kitchener.  Land use in the vicinity of 

the site includes the Highway 85 transportation corridor and numerous commercial properties to 

the east and west around the highway corridor.  A natural gas main runs along the existing 

Guelph Street and through the proposed work area.  The gasmain alignment is located about 

4.5 m south of the existing north abutment. 
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The local topography is generally flat at the site.  The current difference in elevation between the 

Guelph Street and Highway 85 pavements is approximately 6.2 m, from elevation 318.7 on 

Highway 85 to elevation 312.5 on Guelph Street. 

The project site is located within the physiographic region known as the Waterloo Hills.  The 

surface of the Waterloo Hills is generally characterised by sandy hills, including sandy till ridges, 

kames and kame moraines, with outwash sands occupying the intervening hollows.  

3. INVESTIGATION PROCEDURES 

The field work for this study was carried out on June 26, 2014 and comprised two boreholes 

drilled through the existing Highway 85 embankment to a depth of 9.8 and 10.4 m at the locations 

shown on Drawing G-1, appended. 

The borehole locations were strategically located to provide soils data for the existing Highway 85 

embankment and minimizing the impact on highway traffic.  The borehole locations and elevations 

were surveyed in the field by MMM.  All elevations in this report are expressed in metres.  

The boreholes were advanced using continuous flight solid stem augers with a truck-mounted 

CME-55 drill rig, supplied and operated by a specialist drilling contractor, working under the 

full-time supervision of a PML field technician.   

Soil samples were recovered from the boreholes at regular 0.75 and 1.5 m intervals following the 

standard penetration testing.  Standard penetration tests were conducted to assess the strength 

characteristics of the substrata.  Soils were identified in accordance with the MTO soil 

classification manual procedures.   

The groundwater conditions in the boreholes were assessed during drilling by visual examination 

of the soil, the sampler and drill rods as the samples were retrieved.  
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The boreholes were backfilled with a bentonite/grout mixture where required in accordance with 

the MTO guidelines and MOE Reg. 903 for borehole abandonment procedures. 

The recovered soil samples were returned to our laboratory in Toronto for detailed visual examination, 

laboratory testing and classification.  The laboratory testing program included the following tests: 

 Natural moisture content determinations (17) 

 Grain size distribution analyses (5) 

 Atterberg limit test (1) 

The charts prepared using the results of the laboratory grain size distribution analyses and 

Atterberg Limit Test are presented in Figures G-GS-1 to G-GS-3 and G-PC-1, respectively.  All of 

the test results are summarized on the Record of Borehole sheets.  

4. SUMMARIZED SUBSURFACE CONDITIONS 

Reference is made to the appended Record of Borehole sheets 101 and 102 for details of the 

subsurface conditions including soil classifications, inferred stratigraphy, standard penetration test 

data, and groundwater observations.  The results of laboratory grain size distribution analyses, 

Atterberg limit test and moisture content determinations are also shown on the Record of 

Borehole sheets.  

Additionally, reference is also made to the Record of Borehole sheets and laboratory test results of the 

boreholes 08-003, 1 and 7 which were previously drilled at the site and presented in Thurber’s June 

2009 report.  The Record of Borehole sheets and laboratory test results are presented in 

Appendix FIR-A. 

The borehole locations and stratigraphic profile prepared from the borehole data are shown on 

Drawing G-1.  The boundaries between soil strata have been established at the borehole locations 

only.  Between and beyond the boreholes, these boundaries are assumed and may vary. 
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The subsurface stratigraphy revealed in the current boreholes 101 and 102, drilled from the top of 

the existing Highway 85 embankment, comprised the existing pavement structure over compact to 

very dense sandy fill to 6.4 and 7.2 m over dense to very dense sandy silt / silty sand locally above 

very stiff silty clay which extended to the 9.8 and 10.4 m borehole termination depths.   

The boreholes previously drilled from below the existing embankment level, boreholes 1, 7, and 

08-003 presented in Thurber’s June 2009 report and drilled east of Highway 85 generally revealed a 

compact to very dense silty sand / sandy silt which extended to 3.7 to 6.4 m, over stiff to hard clayey 

silt / silty clay (locally silty clay till) to 9.1 to 10.7 m, above a dense to very dense sandy silt to clayey 

silt (locally sandy silt till) which extended to the 13.4 to 15.4 m termination depth of the boreholes.  

Locally the existing Guelph Street pavement structure over compact to dense fill was encountered 

surficially in borehole 08-003 that extended to 2.0 m. 

A summary of the findings is given below.   

4.1 Pavement 

The pavement encountered in boreholes 101 and 102 that were drilled from the Highway 85 

surface included 180 and 250 mm of asphaltic concrete, underlain by 320 and 250 mm of sand 

and gravel in boreholes 102 and 101 respectively. 

4.2 Fill 

A 6.4 and 7.0 m thick unit of embankment fill including the pavement layers was encountered in 

borehole 101 and 102 that extended to elevation 312.4 and 311.2, respectively. The fill, a sand to 

silty sand fill was encountered beneath the pavement structure at 0.5 m in both boreholes.   The 

fill was compact to very dense (SPT-‘N’ values of 15 to 53) and moist to wet (moisture contents of 

5 to 15%).  The results of grain size distribution analyses performed on 3 samples of the fill are 

presented on Figure G-GS-1. 
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A 2.0 m thick fill layer was also encountered surficially in borehole 08-003 that extended to 

elevation 310.5.  The fill included 50 mm of asphaltic concrete (probably the paved shoulder of 

Guelph Street) underlain by silty sand.  The fill was compact to dense (SPT-‘N’ values of 13 

and 32) and moist (moisture contents of 8 to 10%).   

4.3 Upper Silty Sand / Sandy Silt 

A 3.2 and 2.6 m thick silty sand / sandy silt deposit was contacted beneath the fill in 

boreholes 102 and 101, at 7.2 and 6.4 m (elevations 311.2 and 312.4), respectively.  The sandy 

silt / silty sand extended to the silty clay at 9.0 m (elevation 309.8) in borehole 101 and to the 

10.4 m termination depth (elevation 308.0) in borehole 102.  Sand and gravel layers, and cobbles 

and boulders were encountered within the deposit in boreholes 102.  The material was dense to 

very dense (SPT-‘N’ values of 36 blows to 58 blows for 15 cm) and moist to wet (moisture 

contents of 9 to 18 %).  The results of a grain size distribution analysis performed on a sample of 

the sand and gravel layer within the deposit in borehole 102 is presented on Figure G-GS-2. 

A 3.7 to 4.6 m thick silty sand / sandy silt deposit was also contacted beneath a clayey silt layer at 

2.3 m (elevation 310.2) in borehole 08-003 and surficially in boreholes 7 and 1.  The deposit 

extended to depths ranging from 3.7 to 6.4 m (elevation 306.1 to 308.6).  The deposit was 

compact to very dense (SPT-‘N’ of 14 to 56) and had moisture contents of 8 to 22%. 

4.4 Clayey Silt / Silty Clay 

Locally a 0.8 m thick layer of silty clay was contacted beneath the silty sand in borehole 101 at 9.0 m 

(elevation 309.8) that extended to the 9.8 m borehole termination depth (elevation 309.0).  The silty 

clay was very stiff (SPT-‘N’ value of 24) and wetter than the plastic limit (moisture content of 22 %).  

The results of a grain size distribution analysis and Atterberg Limit Test performed on a sample of 

the silty clay is presented on Figures G-GS-3 and G-PC-1, respectively.  Atterberg Limit Testing 

indicated that the silty clay had a liquid limit of 37, plastic limit of 17 and plasticity index of 20.   
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A 0.3 m thick clayey silt layer was contacted beneath the silty sand fill at 2.0 m (elevation 310.5) in 

borehole 08-003 that extended to 2.3 m (elevation 310.2).  The clayey silt was stiff and had a 

moisture content of about 19%.   

A clayey silt / silty clay deposit was also contacted beneath the sandy silt / silty sand at 3.7 to 

6.4 m (elevations 306.1 to 308.6) in boreholes 1, 7, 08-003 that extended to 9.1 to 10.7 m 

(elevations 301.8 to 304.0).  It is noted that the silty clay from borehole 08-003 was classified as a 

glacial till and the presence of cobbles and boulders within this deposit should be considered.  

The clayey silt / silty clay was very stiff to hard (SPT-‘N’ value of 26 to 62) and at the plastic limit 

to wetter than the plastic limit (moisture content of 18 to 22 %). Atterberg Limit Testing indicated 

that the clayey silt / silty clay had plastic limits between 15 and 20 and liquid limits of 25 to 43.   

4.5 Lower Sandy Silt  

A lower sandy silt deposit (locally sandy silt to clayey silt in borehole 1) was contacted beneath 

the clayey silt / silty clay in boreholes 1, 7 and 08-003 at 9.1 to 10.7 m (elevation 301.8 to 304.0).  

The deposit was at least 4.3 to 6.3 m thick and extended to the 13.5 to 15.4 m termination depth 

in all boreholes. It is noted that the material was classified as a glacial till in borehole 08-003 and 

the presence of cobbles and boulders within this deposit should be considered.  The deposit was 

typically very dense, locally dense in the upper portion of the layer in borehole 1 (SPT-‘N’ values 

of 36 blows to 100 blows for 17.5 cm) and moist (moisture contents of 5 to 10%). 

4.6 Groundwater 

In the process of augering, water strikes were observed at of 4.0 and 8.5 m (elevations 314.8 and 

309.9) in boreholes 101 and 102 respectively.  Upon completion of augering, groundwater was 

measured in boreholes 101 and 102 at 4.9 and 7.9 m (elevation 313.9 and 310.5), respectively.  

In the previous boreholes completed at the site, boreholes 1, 7 and 08-003 water levels were 

observed during drilling at 0.3 to 2.7 m (elevations 309.8 to 312.8).   

The groundwater levels at the site are subject to seasonal fluctuation and precipitation patterns. 
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FOUNDATION DESIGN REPORT 
for 

Guelph Street Overpass Extension at Highway 85 
Highway 7 & 85 Improvements 

Kitchener, Ontario 
GWP 3110-09-00 

 

 

1. INTRODUCTION 

This report provides foundation engineering comments and recommendations regarding the 

design and construction of the bridge foundations, RSS retaining walls and approach 

embankments for the proposed widening of the Guelph Street overpass on Highway 85 in the City 

of Kitchener, Ontario.  The study was carried out by Peto MacCallum Ltd. (PML) for MMM Group 

Limited (MMM) on behalf of the Ministry of Transportation of Ontario (MTO). 

Refer to Appendix FDR-D for the General Arrangement Drawing for the proposed work and for the 

RSS wall Drawing. The existing Guelph Street rigid frame overpass is to be widened to the east 

between Stations 19+510 and 19+530 along the proposed E-N Ramp from the New Highway 7 

alignment.  According to general arrangement drawings provided by MMM Group Limited (MMM) the 

20 m wide single span bridge will be widened by approximately 6.5 and 8.0 m at the north and south 

abutments respectively.   This widening will result in fills of about 5.3 and 5.6 m at the north and south 

abutments, respectively.  The road grade of the proposed extension is expected to match the existing 

grade of Highway 85 near elevation 318.6 and 318.8 at the north and south abutments, respectively.  

It is understood from MMM that the proposed bridge widening will comprise of a rigid frame 

structure to be consistent with the type of the existing bridge.  Based on this, recommendations 

pertaining to integral and semi-integral abutments are not required and have not been included 

within this report. 

The elevations referred in this report are expressed in meters.  A list of the Ontario Provincial 

Standard documents referenced in this report is enclosed in Table 1. 
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2. FOUNDATIONS 

2.1 General 

In summary, the subsurface stratigraphy revealed in boreholes 101 and 102 drilled from the top of 

and through the existing Highway 85 embankment included the existing pavement structure over 

compact to very dense sandy fill to 6.4 and 7.2 m over dense to very dense sandy silt / silty sand 

locally above very stiff silty clay which extended to the 9.8 and 10.4 m borehole termination depths.   

The boreholes 1, 7 and 08-003 were previously drilled from the existing Guelph Street level and 

were presented in Thurber’s June 2009 report.  In summary, these three boreholes revealed a 

compact to very dense silty sand / sandy silt which extended to 3.7 to 6.4 m, over stiff to hard clayey 

silt / silty clay (locally silty clay till) to 9.1 to 10.7 m, above a dense to very dense sandy silt to clayey 

silt (locally sandy silt till) which extended to the 13.5 to 15.4 m borehole termination depths.  

Refer to Appendix FDR-C for a General Arrangement Drawing and a Layout of Footing Drawing 

for the existing bridge. The existing bridge is 44.5m long rigid frame with a span of 20m and a 

width of 65.8m founded on 324mm outside diameter piles driven to depths in the order of 10m. 

Based on the Preliminary General Arrangement drawing provided by MMM, differential 

settlements between the widening and the existing bridge should be minimized.  Consequently 

shallow spread footings on the native soils or placed engineered fill pads should not be used 

because of the possible settlement of the compact upper sandy zones of the subgrade. Rather, it 

is recommended that the abutments for the proposed bridge widening be founded on steel H-piles 

driven to practical refusal. Based on the soil stratigraphy encountered at the site it is considered 

feasible to support the proposed bridge widening on steel H-piles driven to practical refusal in the 

very dense sandy silt encountered at the north and south abutments as recommended in this 

report.  

It is noted that the construction should avoid damaging the existing gas main running along 

Guelph Street through the widening area and is located approximately 4.5 m south of the face of 

the existing north abutment.   
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The seismic site coefficient for the bridge site is 1.0 [Soil Profile Type 1, Canadian Highway Bridge 

Design Code (CHBDC) 2006 Edition, Clause 4.4.6.  The liquefaction potential of the clayey soils 

was evaluated by considering the grain size distribution, liquid limit values and the ratio of water 

content to liquid limit.  Based on research by Marcuson et al (1990), we believe that liquefaction of 

the fine grained soils is unlikely,  The liquefaction potential of the granular soils was assessed 

using the procedure suggested by Seed and Idriss (1971) and is considered unlikely as well 

(clause 4.6.2 of CHBDC). 

The foundation frost penetration depth in the Kitchener area is 1.4 m according to the MTO 

OPSD 3090.101. 

2.2 Pile Foundation 

The bridge extension should be founded on deep foundations to provide tolerable differential 

settlements between the existing bridge and the extension.  

The following table indicates the advantages, disadvantages, risks/consequences and relative 

costs of considered alternatives for deep foundations.  

Deep Foundation 
Type 

Advantages Disadvantages Risks/Consequences Relative Costs 

driven steel H-
piles 

- conventional 
construction 

- superior 
performance in 
hard driving 
conditions 

- vibrations - pile driving 
vibration damage 
to existing bridge 
and gas main  

- low 

driven steel tube 
piles 

- conventional 
construction 

 

- vibrations 

- inferior 
performance in 
hard driving 
conditions 

- pile driving 
vibration damage 
to existing bridge 
and gas main 

- low 

drilled shafts 
(caissons)  

- high bearing 
resistance per 
unit 

- high cost 

- more complex 
construction 

- higher potential 
of loss of ground 

- loss of ground 
support causing 
settlement or 
distress to existing 
bridge and gas 
main 

- high cost 



Foundation Design Report 
Guelph Street Overpass Extension – Highway 7 & 85 Improvements 
GWP 3110-09-00, Index No.:  154FDR 
PML Ref.: 10KF079, November 25, 2014, Page 4 
 

 

 

The alternatives for deep foundations are driven steel H-piles (size 310HP110 or size 360HP152) 

or driven open ended steel tube piles subsequently filled with concrete (equivalent to size 324mm 

outside diameter). Drilled shafts (caissons) are not considered to be suitable for a bridge of this 

size and for consistency with the foundations for the existing bridge. Driven steel H-piles are 

preferred over driven steel tube piles because of their superior performance in hard driving 

conditions and to minimize the potential for vibrations during pile driving that could impact on the 

bridge or the gas main. 

Steel H-piles are feasible to be used to support the foundation loads at both abutments.  The piles 

should be driven through the sand / sandy silt fill material, native sandy silt, silty sand, clayey silt, 

silty clay and into the very dense lower sandy silt deposit.  It is expected that the piles will be 

driven about 2.0 m into the very dense soils before meeting refusal and therefore have pile tip 

elevations near 300.0 and 301.2 at the north and south abutments, respectively.  Based on this 

and assuming the top of the pile cap will match the top of the existing footing, elevation 311.3, pile 

lengths of approximately 11.3 and 10.1 m should be expected at the north and south abutments, 

respectively.   

The following factored geotechnical axial resistances at Factored ULS and SLS for the sections of 

steel piles listed below are considered to be appropriate for piles driven to practical refusal on the 

very dense sandy silt deposit. 

PILE SECTION 
FACTORED GEOTECHNICAL AXIAL  

RESISTANCE AT ULS (kN) 
GEOTECHNICAL AXIAL  
REACTION AT SLS (kN) 

HP 310 x 110 1600 1400 

HP 360 x 152 1800 1600 

 

Downdrag loads on the piles are anticipated to be negligible at the site because of the relatively 

small settlements expected at the site from the embankment widening. 

Any fill placed below the proposed grade for a working platform to drive piles should comprise 

OPSS Granular A material to allow installation of the piles without damage. Alternative granular 

materials such as Granular B Type II could be employed provided the maximum particle size does 

not exceed 75 mm. 
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The piles should be installed and monitored in accordance with the requirements of OPSS 903.    

Pile driving shoes should be used to protect the piles in view of the cobbles and boulders present 

in the underlying glacial till soils.  

A NSSP should be prepared to advise the contractor of the potential presence of boulders at this 

site. The recommended NSSP is attached in Appendix FDR-A. 

Pile installation should consist of preaugering to elevation 309.0, which is below the invert of the 

gas main, prior to pile driving. Vibration monitoring is required for the gas main but not for the 

bridge as the vibration monitoring results from the gas main will be applicable to the existing 

bridge foundations.  Vibration monitoring and settlement monitoring are required for both the gas 

main and for both abutments of the bridge. The pile driving note on the contract drawings should 

indicate that piles should be installed in preaugered holes to elevation 309.0, then driven to 

minimum depth equivalent to elevation 303.0m and then controlled by the Hiley Formula 

assuming an ultimate load of 2 x Factored Geotechnical Axial Resistance at ULS used in the 

design.  

Peak Particle Velocities generated from pile driving activates should not exceed 50 mm/sec at the 

exposed gas main.   

Pile caps should be provided with at least 1.4 m of earth cover or equivalent thermal insulation as 

protection against frost action.  A 25 mm thick layer of polystyrene insulation is thermally 

equivalent to 600 mm of soil cover. 

Although there was little direct evidence of their presence during drilling, glacial till deposits 

inherently contain cobbles and boulders. Hence, it is possible that a pile will achieve refusal at a 

higher elevation than anticipated due to encountering a cobble or boulder. If it is suspected that 

this is happening, the QVE must immediately bring it to the attention of the CA. If the CA cannot 

resolve the issue, it should be referred to the design team for resolution.  

If a pile fails to develop a specified resistance after being driven 2m beneath the anticipated pile 

tip elevation, driving of that pile should be immediately stopped and the Hiley formula calculation 
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should be checked including all input values. If the Hiley calculations still indicate that the pile has 

not reached the specified resistance, the following procedure should be implemented: 

a) Stop driving in that pile group for 48 hours (minimum). 

b) After 48 hours, warm up the hammer on another pile and then restrike the subject pile 
and immediately take Hiley readings. 

c) If the pile still does not reach the specified resistance, pile driving for that pile must 
stop and the QVE must immediately advise the CA who, in turn, should refer the 
issue to the design team. 

 

2.2.1 Lateral Resistance 

Resistance to lateral loads may be provided in part by mobilization of passive resistance along the 

pile.  The recommended lateral resistance is as follows: 

 NATIVE CLAYEY SILT / 
SILTY CLAY 

NATIVE SANDY SILT / 
SILTY SAND  

Pile Section HP 310 HP 360 HP 310 HP 360 

Factored Lateral Resistance at ULS, kN 200 240 110 150 

Lateral Resistance at SLS, kN 110 140 40 50 

If greater resistance is required, batter piles should be installed. 
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The coefficient of horizontal subgrade reaction, ks, for the granular backfill and cohesionless 

deposits and the underlying cohesive deposit present at the site should be computed using the 

following equations to evaluate the point of contraflexture: 

Cohesionless (embankment fill): 

  ks =   nh z/b 

nh =    coefficient related to soil density 

=   12 MN/m
3
 for granular fill 

=   8 MN/ m
3
 for compact to dense silty sand / sandy silt 

z =   depth, m 

b =   pile width, m 

 
Cohesive (clayey silt / silty clay): 
 

ks   = 
67cu 

 b 
  cu = undrained shear strength of cohesive material 

= 200 kPa for very stiff to hard clayey silt / silty clay 
  b = pile width, m 

Group action for lateral loading should be considered when the pile spacing in the direction of the 

loading is less than eight pile diameters/widths.  Group action can be evaluated by reducing the 

coefficient of horizontal subgrade reaction in the direction of loading by a reduction factor, R, as 

follows: 

PILE SPACING IN DIRECTION OF LOADING 
d = PILE DIAMETER OR WIDTH 

SUBGRADE REACTION REDUCTION  
FACTOR, R 

8d 1.00 

6d 0.70 

4d 0.40 

3d 0.25 
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3. ABUTMENT WALLS 

The abutment walls should be designed to resist the unbalanced lateral earth pressure imposed 

by the backfill adjacent to the wall.  The lateral earth pressure may be computed using the 

equivalent fluid pressure diagrams presented in Section 6.9 of the CHBDC or employing the 

following equation, assuming a triangular pressure distribution: 

 p = K (h + q) + Cp + Cs 

 where K = coefficient of lateral earth pressure (dimensionless) 

  = unit weight of free-draining granular material, kN/m
3
 

 h = depth below final grade, m 

 q = surcharge load, kPa, if present 

 Cp = compaction pressure, kPa (refer to clause 6.9.3 of CHBDC) 

 Cs = earth pressure induced by seismic events, kPa (refer to clause 4.6.4 of CHBDC) 

 where Ø = angle of internal friction of retained soil (35º for Granular B Type II) 

    = angle of friction between the soil and wall (23.5º for Granular B Type II) 

Free-draining granular material should be used as backfill behind the walls.  The following 

parameters are recommended for design: 

PARAMETERS 
GRANULAR A OR  

GRANULAR B TYPE II 

Angle of Internal Friction, degrees 35 

Unit Weight, kN/m
3
 22.8 

Coefficient of Active Earth Pressure Ka 0.27 

Coefficient of Earth Pressure At-Rest Ko 0.43 

Coefficient of Passive Earth Pressure Kp 3.69 

 

The coefficient of earth pressure at-rest should be used for design of rigid and unyielding walls, 

the active earth pressure coefficient for unrestrained structures.  The material above the top of the 

wall can be treated as a surcharge load (q in the preceding equation). 

A weeping tile system (OPSS 405 and OPSD 3190.100) should be installed to minimize the  

build-up of hydrostatic pressure behind the walls.  The weeping tiles should be surrounded by a 

properly designed granular filter or geotextile to prevent migration of fines into the system. 
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Backfilling adjacent to retaining structures should be carried out in conformance with Ontario 

Provincial Standards Drawings for granular backfill at abutments (OPSD 3101.150). 

Operation of compaction equipment adjacent to retaining structures should be restricted to limit 

the compaction pressure noted in clause 6.9.3 of the CHBDC.  Refer to OPSS 501 for additional 

information in this regard. 

3.1 RSS Walls 

A retained soil system (RSS) is proposed to be constructed east of the proposed bridge widening 

section.  A high performance, high appearance rated RSS wall should be employed. 

Slope stability analysis for geometry with 5m high vertical wall supporting 2m high surcharge fill 

sloped at 2H:1V indicates an acceptable global safety factor of well over 1.5.  Refer to the 

conceptual slope stability analysis in Appendix FDR-B for justification. Since the geometry 

analyzed is the most critical that would exist at the site, other slope geometries such as 2H:1V will 

yield higher safety margins.  

The internal stability of the RSS will be the responsibility of the RSS supplier. The geotechnical 

parameters employed to design the RSS will be dependent upon the type of backfill required for 

internal stability of the proprietary system as well as the soil contiguous to the RSS system that 

will govern global stability, overturning and/or sliding of the base. 

An RSS wall supported on the compact to very dense sandy silt / silty sand at a 0.5 m 

(elevation 312.7 and 311.0 in boreholes 1 and 7, respectively) may be designed using a factored 

bearing resistance at ULS of 150 kPa and geotechnical reaction at SLS of 100 kPa. 

Prior to placement of structural concrete and footing construction, all foundation excavations should 

be examined by qualified geotechnical personnel to verify the competency of the founding surface.  

The procedures for excavation and backfilling of structures specified in OPSS 902 should be 

followed. 
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The resistance at SLS normally allows for 25 mm of compression of the founding medium.  

Differential settlement is expected to be less than 75% of this magnitude. 

The earth pressure coefficients provided above for granular materials and those given below for 

the compact to very dense sandy silt / silty sand are appropriate for the RSS wall.   

Parameters Compact to Very Dense Silty Sand / 
Sandy Silt 

Angle of Internal Friction, degrees 30 

Unit Weight, kN/m
3
 20.0 

Coefficient of Active Earth Pressure Ka 0.33 

Coefficient of Earth Pressure At-Rest Ko 0.5 

Coefficient of Passive Earth Pressure Kp 3 

 

The horizontal force at the base of the RSS will be resisted in part by the friction force developed 

through the granular backfill or along the interface between the granular backfill and the founding 

soil, subject to site specific design details.  Unfactored friction factors of 0.7 and 0.5 are 

considered to be appropriate for the granular backfill and at the granular/soil interface, 

respectively.  The global stability should be assessed using the geotechnical parameters noted 

above. 

The RSS supplier should be responsible for specifying the type of backfill material employed, 

taking into consideration the engineering properties of the proprietary product, the design life of 

the structure, the pullout resistance required drainage requirements and settlements of the 

approach embankments. 

The requirements for design and construction of the RSS wall specified in the NSSP for RSS 

Walls in Appendix and for SP 599S23 should be followed.  The supplier of the RSS should also be 

responsible for the detail design of the structure (backfill, reinforcement, internal and external 

stability) and for providing drawings to show pertinent information such as location, length, height, 

elevations, performance level, appearance, etc. 
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4. APPROACH EMBANKMENTS 

4.1 General 

It is anticipated that the approach embankments will be up to about 5.0 m high at the location of 

the widening.  It is also assumed that the new embankments will be constructed using granular 

material that will be benched into the existing embankment in accordance with OPSD 208.010.   

Any topsoil and other deleterious material at the abutment locations and along the alignment of 

the approach fill should be stripped prior to placement of the embankment fill on native inorganic 

soil. 

Embankment fill should be placed and compacted in accordance with OPSS.PROV 206 and 

OPSS 501.  The side slopes of the approach embankments should be inclined no steeper 

than 2H:1V for earth fill.   

It is considered that the approach embankments constructed on the existing compact to very 

dense soils in accordance with the foregoing recommendations will be stable and deliver a factor 

of safety over 1.3. The justification for this assessment is the slope stability analysis for the more 

severe geometry at the proposed RSS walls.   

4.2 Embankment Settlements 

Settlements resulting from the approximately 5 m high approach embankments should be 

expected as a result of consolidation of the new embankment fill and the underlying native 

compact to very dense sandy silt / silty sand and very stiff to hard clayey silt / silty clay. 

The estimated magnitude of settlement of new granular material is in the order of 25 mm and the 

anticipated settlement of the underlying native material is expected to be about 15 to 20 mm.  

Therefore the total settlement at the proposed approach embankments is anticipated to be 

approximately 40 to 45 mm.   
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It is expected that most of this settlement will take place during or immediately following 

completion of the construction.  Long term and differential settlements including transverse 

settlements are not expected to exceed to maximum allowable settlements referenced in the 

MTO’s “Embankment Settlement Criteria for Design’, dated July, 2010.   

It is considered that earth fill utilizing local native soils will be susceptible to surface erosion, in 

view of the silty nature of these soils.  Earth fill slopes should be protected against surface erosion 

by sodding (OPSS 803) and suitable vegetation. Also refer to OPSS 804 for time constraints and 

type of seed and mulch required.  Local areas of concentrated surface water flow should be 

protected with additional measures, such as rip-rap, rock protection or granular sheeting 

(OPSS 511). 

5. CONSTRUCTION CONSIDERATIONS 

5.1 Excavation  

All excavation at the structure foundation sites should be carried out in accordance with the 

Occupational Health and Safety Act (OHSA), local and MTO regulations.  For this purpose, the 

very stiff to hard clayey silt / silty clay are classified as Type 2 soils and the compact to very dense 

sand fill and silty sand / sandy silt are classified as a Type 3 soils according to the Occupational 

Health and Safety Act (Ontario Regulation 213/91) criteria.  Any cobbles or boulders exposed on 

the excavation slope faces must be removed. 

In order to maintain traffic on Highway 85 it is expected that temporary roadway protection will be 

used during the extension of Highway 85 overpass.  Temporary protection is feasible and should 

be constructed in accordance with OPSS 539.  A minimum performance level of 2, according to 

OPSS 539 is recommended.  The contractor is responsible for selection, preparation of a detailed 

design and performance for the roadway protection system.   
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The possibility of the existing granular fill migrating through the temporary roadway protection and 

difficulties associated with the presence of cobbles and boulders within the sandy silt, silty sand 

and possibility of cobbles and boulders within the glacial till soils encountered at the site should be 

considered by the contractor during the selection and installation of the temporary protection.  A 

Non-Standard Special Provision (NSSP) should be added to the contract documents.  The 

recommended NSSP is attached in Appendix FDR-A.  

 

The following soil parameters may be assumed for shoring above the groundwater elevation: 

Parameters Compact to Very Dense Silty Sand / 
Sandy Silt 

Angle of Internal Friction, degrees 30 

Unit Weight, kN/m
3
 20.0 

Coefficient of Active Earth Pressure Ka 0.33 

Coefficient of Earth Pressure At-Rest Ko 0.5 

Coefficient of Passive Earth Pressure Kp 3 
 

5.2 Groundwater Control 

In the process of augering, water strikes were observed at of 4.0 and 8.5 m (elevations 314.8 and 

309.9) in boreholes 101 and 102 respectively.  Upon completion of augering, groundwater was 

measured in boreholes 101 and 102 at 4.9 and 7.9 m (elevation 313.9 and 310.5), respectively.  

In the previous boreholes completed at the site, boreholes 1, 7 and 08-003 water levels were 

observed during drilling at 0.3 to 2.7 m (elevations 309.8 to 312.8).   

The Contractor should be responsible for lowering the prevailing groundwater elevation at the time 

of construction a minimum of 0.3 m below all excavations. It is anticipated that groundwater can 

be controlled through conventional sump pumping.  Since the embankment is well above the 

prevalent water table, a Permit-To-Take-Water (PTTW) is not considered to be required. 

Surface water run-off should be diverted away from the excavations to ensure that the pile caps 

are constructed in a dry environment. 
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TABLE 1 

LIST OF STANDARD SPECIFICATIONS REFERENCED IN REPORT 

DOCUMENT TITLE 

OPSS.PROV 206 Construction Specification for Grading 

OPSS 405 Construction Specification for Pipe Subdrains 

OPSS 501 Construction Specification for Compacting 

OPSS 511 
Construction Specification for Rip-Rap, Rock Protection, and Granular 
Sheeting 

OPSS 539 Construction Specification For Temporary Protection Systems 

OPSS 803 Construction Specification for Sodding  

OPSS 804 Construction Specification for Seed and Cover 

OPSS 902 Construction Specification for Excavating and Backfilling - Structures 

OPSS 903 Construction Specification for Deep Foundations 

SP 599S23 Requirements for Materials, Quality Control and Quality Assurance 
Testing and Acceptance Criteria for Precast Concrete Facing Elements 
Including Panels 

OPSD 208.010 Benching of Earth Slopes 

OPSD 3090.101 Foundation Frost Penetration Depths for Southern Ontario 

OPSD 3101.150 Minimum Granular Backfill Requirements - Abutments 

OPSD 3190.100 Retaining Wall and Abutment Wall Drain Detail 
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APPENDIX FDR-A 
 

Non-Standard Special Provisions (NSSP’s) 
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DRAFT NON-STANDARD SPECIAL PROVISIONS (NSSP)  

NSSP – Potential for Cobbles and Boulders During Pile Driving 

The Contractor shall be advised that cobbles and boulders were identified within the sandy silt / 

silty sand deposit at the site and that although no cobbles and boulders were encountered in the 

glacial till deposits the possibility of cobbles or boulders within the glacial till deposits should be 

considered.  The contractor shall provide comprehensive pile driving supervision. 

If there is evidence that a pile meets refusal on a cobble or boulder during pile driving, the 

contractor shall inform the Contract Administrator.  The contractor shall be advised that piles 

meeting refusal on a cobble or boulder may need to be relocated, have their capacity reduced and 

/ or require additional piles to be installed.  

NSSP – Temporary Roadway Protection 

The possibility of the existing granular fill migrating through the temporary roadway protection and 

difficulties associated with the presence of cobbles and boulders within the sandy silt, silty sand 

and possibility of cobbles and boulders within the glacial till soils encountered at the site should be 

considered by the contractor during the installation of the temporary protection systems.   

NSSP – Monitoring of the Existing Bridge and Gas main 

The possibility of damage to the existing bridge and gas main due to vibration caused by pile 

driving activities for the proposed structure shall be considered by the contractor during 

construction.  Vibration of the exposed existing gas main in the vicinity of the pile driving operations 

and vibration and movement of the existing bridge in the vicinity of the pile driving operations 

should be monitored during pile driving.  

The contractor shall halt pile driving and inform the Contract Administrator if vibrations with a peak 

particle velocity greater than 50 mm/sec are measured or if movements of settlement monuments 

on the bridge exceed 10mm.  
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NSSP – RSS Wall 

 

RETAINED SOIL SYSTEM, TRUE ABUTMENT - Item No. 

RETAINED SOIL SYSTEM, FALSE ABUTMENT - Item No. 

RETAINED SOIL SYSTEM, WALL/SLOPE, HIGH PERFORMANCE - Item No. 

BACKFILL FOR RETAINED SOIL SYSTEM, HIGH PERFORMANCE - Item No. 

RETAINED SOIL SYSTEM, WALL/SLOPE, MEDIUM PERFORMANCE - Item No. 

BACKFILL FOR RETAINED SOIL SYSTEM, MEDIUM PERFORMANCE - Item No. 

RETAINED SOIL SYSTEM, WALL/SLOPE, LOW PERFORMANCE - Item No.  

BACKFILL FOR RETAINED SOIL SYSTEM, LOW PERFORMANCE - Item No. 

 

 

Non Standard Special Provision        January, 2008 

 

 

1.0 SCOPE 
 

This special provision covers the requirements for the design and construction of Retained Soil 

Systems (RSS) walls and steep slopes. 

 

Additional requirements for RSS precast concrete facing elements shall be as specified in the Contract 

documents. 

 

2.0 REFERENCES 
 

This special provision refers to the following standards, specifications or publications: 

 

Ontario Provincial Standard Specifications, General: 
 

OPSS 102  Weighing of Materials 

OPSS 180  Management and Disposal of Excess Materials 

 

 Ontario Provincial Standard Specifications, Construction 

 

OPSS 501  Compacting 

 

Canadian Standards Association Standards: 
 

CAN/CSA-S6-00 Canadian Highway Bridge Design Code (CHBDC) 

 

 Ministry of Transportation Publications: 
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MTO Designated Sources of Materials (DSM) 

Qualification Criteria for RSS 

 

3.0 DEFINITIONS 

 

For the purposes of this special provision the following definitions apply: 

 

Alignment Elements:  means components specified by the manufacturer that are constructed on the 

foundation for RSS to facilitate placing of the facing elements to the correct lines and grades, such as 

concrete levelling pads and soldier piles. 

Approved Product Drawings: means the documentation for an RSS that has been submitted by the 

manufacturer and accepted by the Ministry for listing in the DSM, according to the Qualification 

Criteria for RSS. 

 

Backfill for RSS:  means the material specified by the manufacturer as part of the engineered 

materials comprising the backfill for the RSS. 

 

Constructed Height:  means the vertical distance between the foundation for RSS and the top of the 

currently placed and compacted backfill for RSS, measured at the point of the design height. 

 

Corrective Work:  means work carried out by the Contractor to repair deficiencies identified by the 

Owner during the RSS warranty period. 

 

Design Checking Engineer:  means the Engineer retained by the Contractor who checks the original 

design and working drawings. 

 

Design Engineer: means the Engineer retained by the Contractor who produces the original design and 

working drawings. 

 

Design Height:  means the maximum difference in elevation between the foundation for RSS and the 

corresponding top of backfill for RSS, over the full length or perimeter of the RSS. 

 

External Stability:  means stability against deep-seated failure of the foundation for RSS, including 

adequate bearing capacity at specified settlements of the foundation. 

 

Facing Elements:  means components specified by the manufacturer that delineate the front face of the 

RSS and to which reinforcing elements may be attached, such as precast concrete panels, split-face 

concrete blocks, and geo-synthetic panels. 

  

Foundation for RSS:  means the base on which the RSS is constructed, such as excavation to a 

specified elevation and construction of a granular ‘A’ pad. 

 

Internal Stability:  means stability against failure of the engineered materials comprising the RSS, 

including adequate resistance against excessive elongation, breakage and pullout of the reinforcing 

elements. 
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Manufacturer: means the firm who supplies the design and proprietary components, and who 

specifies the backfill and other materials, for the RSS selected by the Contractor. 

 

Manufacturer’s Representative:  means an individual with continuous full-time employment with 

the manufacturer for a period of at least three (3) years, and who is knowledgeable in the design and 

construction of the RSS selected by the Contractor.  

 

Obstruction:  means any part of the work and any existing condition within the Contract limits that 

affects the design, construction and performance of the RSS, such as structures, catch basins and 

manholes, drainage pipes and sewers, and utilities. 

 

Performance Tolerance – Local:  means the joint gap between any two constructed facing elements, 

measured at any point along the joint between the facing elements and perpendicular to the line of the 

joint. 

Performance Tolerance – Global:  means the vector distance between any point on the constructed 

RSS and the corresponding point on the theoretical RSS surface as defined in the Contract documents. 

 

Placing Tolerances:  means tolerances specified by the manufacturer on the placing of the RSS 

components and backfill for RSS to ensure compliance of the constructed RSS with the performance 

tolerances. 

 

Reinforcing Elements:  means components specified by the manufacturer that are placed within the 

backfill for RSS and connected to the facing elements to mechanically stabilize the backfill for RSS, 

such as metal tie strips, metal grids and geo-synthetic grids,  

 

Retained Soil System (RSS): means a proprietary system listed in the DSM used to retain horizontal 

loads for applications such as true and false abutment structures, retaining walls and steep slopes; or, to 

retain vertical loads for applications such as embankments over soft ground. 

 

RSS Superintendent:  means the Contractor’s authorized representative in responsible charge of the 

construction of the RSS. 

 

Structure:  means any bridge, culvert, tunnel, retaining wall, overhead sign, high mast light pole, 

wharf, dock, or any part thereof. 

 

4.0 SUBMISSION AND DESIGN REQUIREMENTS 

 

4.1 Submissions 

 

4.1.1 Working Drawings 

 

The Contractor shall submit working drawings for all RSS.  A separate submission shall be made for 

each RSS in the Contract. All submissions shall bear the seal and signature of the Design Engineer and 

the Design Checking Engineer. 
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The RSS Superintendent shall have a copy of the working drawings on site at all times during the 

construction of the RSS. 

 

At least two weeks prior to commencement of construction of the RSS, the Contractor shall submit to 

the Contract Administrator, for information purposes only, three (3) sets of the working drawings. 

 

4.1.2 Working Drawing Requirements 

 

Working drawings shall include at least the following: 

 Statement from the manufacturer confirming the experience and expertise of the Design Engineer 

and Design Checking Engineer to provide design services for the manufacturer’s RSS; 

 All design, fabrication and construction drawings and specifications for the RSS; 

 Location and value of the design height of the RSS; 

 Defined lines and grades, type, and quantity in m
3
 of the backfill for RSS; 

 Details at obstructions, and connections to other structures, where shown in the Contract drawings; 

 Statement of bearing resistance required by the RSS foundation according to the CHBDC; 

 Statement of satisfactory internal and external stability; 

 Placing tolerances for the RSS. 

 

4.1.3 RSS Superintendent 
 

At least two weeks prior to commencement of construction of the RSS, the Contractor shall submit in 

writing to the Contract Administrator the name(s) of the RSS Superintendent for each RSS in the 

Contract. 

 

During construction of an RSS, the Contractor shall not change the RSS Superintendent for that RSS 

without written permission from the Contract Administrator.  The Contractor shall submit in writing to 

the Contract Administrator the proposed change for RSS Superintendent at least one week prior to the 

actual change in RSS Superintendent.  

 

4.1.4 Manufacturer’s Representative 
 

At least two weeks prior to commencement of construction of the RSS, the Contractor shall submit in 

writing to the Contract Administrator the name(s) of the manufacturer’s representative for each RSS in 

the Contract. 

 

For each occasion the Contractor arranges for the manufacturer’s representative to be on site, the 

Contractor shall submit 48 hours advance notice in writing to the Contract Administrator giving the 

dates and locations the manufacturer’s representative will be on site. 

  

4.1.5 Certificates of Conformance 

 

For each RSS in the Contract, the Contractor shall submit to the Contract Administrator a Certificate of 

Conformance sealed and signed by the QVE upon completion of the RSS. 
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4.1.6 Milestone Inspection 
 

For each RSS in the Contract, the Contractor shall submit to the Contract Administratora Milestone 

Inspection Report following an Interim Inspection by the QVE at each of the following milestones, and 

prior to commencement of subsequent operations on that RSS: 

 

a) Layout and marking of all lines and grades needed to construct the RSS; and construction of the 

alignment elements, where applicable; 

b) Delivery and storage on site of facing elements and reinforcing elements, where applicable; 

c) Installation of the facing elements; placement and compaction of the backfill for RSS; and 

installation of the reinforcing elements, where applicable; 

  

For RSS where the design height is greater than 5.0 m, the Contractor shall submit a series of Written 

Permissions to Proceed for milestone c) corresponding to the constructed height of the RSS at 5.0 m, 

10.0 m, and 15.0 m, as applicable, up to and including the design height. 

 

The Milestone Inspection submissions in no way supersede the inspection and testing intervals 

required for the construction of the RSS, as specified in the working drawings. 

 

 

4.1.7 RSS Warranty 

 

The Contractor shall submit a warranty to the Owner to address all deficiencies identified by the 

Owner related to the performance of the RSS for a period of 36 months from the date of certification of 

completion of the Contract. 

 

4.1.8 Repair Procedures for Corrective Work 
 

At least two weeks prior to commencement of any corrective work at an RSS during the warranty 

period, the Contractor shall submit to the Manager of Contracts, for information purposes only, three 

copies of his repair procedures for that RSS. 

 

The repair procedures shall include a description of the cause and fully detail the corrective work 

required to correct the deficiencies identified by the Owner. 

 

The repair procedures shall bear the seal and signature of an Engineer (who may be different than the 

Design Engineer and Design Checking Engineer), and be signed by the manufacturer’s representative. 

 

4.2 Design 

 

4.2.1 General 

 

The Contractor shall be responsible for the design of the RSS and for ensuring the RSS as designed is 

compatible with the work. 
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The geometric requirements of the RSS, such as lines and grades of the facing elements and typical 

cross-sections, shall be as specified in the Contract drawings. 

 

The foundation for RSS shall be as specified in the Contract documents.   

 

4.2.2 RSS Selection 
 

The Contractor shall select an RSS from the DSM that meets the Application, Performance and 

Appearance requirements for that RSS, as specified in the Contract drawings. 

 

The Contractor shall select an RSS from the DSM designated as either ‘A’ (Accepted) or ‘DE’ 

(Demonstration). RSS designated as ‘DE’ status require inspection, instrumentation and monitoring of 

the constructed RSS, and reporting of the findings to the Ministry by the manufacturer, according to 

the Qualification Criteria for RSS. 

 

Where there is more than one RSS in the Contract, the Contractor shall select the RSS from the same 

DSM listing, including type and colour of facing elements, according to the following groupings: 

 

a) All RSS covered under the same tender item number(s) for payment; 

 

b) All RSS with the same Performance and Appearance requirements that abut the same structure, 

existing and/or part of the work. 

 

4.2.3 Performance Tolerances 
 

Performance tolerances for the RSS shall be according to Table 1. 

 

 

 TABLE 1 – PERFORMANCE TOLERANCES FOR RSS 

Performance 

Requirement 

Performance Tolerance (mm) 

Local Global 

Abutments Joint Gap
1
  5   20 

High Joint Gap
1
  10  30 

Medium N/A  50 

Low N/A  100 

 Note 1.: Joint Gap shall be as specified in the working drawings. 
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4.2.4 Obstructions 

 

The Contractor shall be responsible for developing design details of the RSS at obstructions, for all 

obstructions shown in the Contract drawings. 

 

Where an obstruction is shown in the Contract drawings but not located to sufficient accuracy for the 

design of the RSS, the Contractor shall locate the obstruction in the field to sufficient accuracy as 

required to design the RSS.  

 

4.2.5 Foundation Report 
 

A Foundation Investigation Report that describes the subsurface conditions at the RSS is available, as 

specified in the Contract documents. 

 

The Owner warrants the data in the Foundation Investigation Report, except that interpretations of the 

data and opinions expressed in the Foundation Investigation Report are not warranted. 

 

5.0 MATERIALS  

 

5.1 General 

 

All materials for the selected RSS shall be according to the Approved Product Drawings for that RSS. 

 

6.0 EQUIPMENT 
 

6.1 Restriction on Skid-Steer Vehicles 
 

Skid-steer vehicles will not be permitted on any area where the depth of backfill for RSS over installed 

reinforcing elements is less than 0.5 m. 

 

7.0 CONSTRUCTION 

 

7.1 General 
 

The RSS shall be constructed according to the working drawings and this Special Provision. 

 

Construction of the RSS shall not commence until the Contractor has submitted all applicable 

Certificates of Conformance for the foundation for RSS.  

 

7.2 RSS Superintendent 
 

The Contractor shall schedule his operations such that the construction of an RSS is at all times under 

the responsible charge of an RSS Superintendent who has been advised on site by the manufacturer’s 



Foundation Design Report 
Guelph Street Overpass Extension – Highway 7 & 85 Improvements 
GWP 3110-09-00, Index No.:  154FDR 
PML Ref.: 10KF079, November 25, 2014 
 

 

Appendix FDR-A, 9 of 11 

representative as to the required procedures for the construction of that RSS, for the specified 

operations and time periods. 

 

7.3 Manufacturer’s Representative 
 

The manufacturer’s representative shall be on site to advise the RSS Superintendent as to the 

procedures and placing tolerances required for the construction of the RSS. 

 

For each RSS in the Contract, the Contractor shall arrange for the manufacturer’s representative to be 

on site at commencement of each of the following operations, for a time period of three (3) working 

days per operation or until the operation is complete, whichever is less: 

 

a) Layout of the RSS; and construction of the alignment elements, where applicable; 

b) Installation of the facing elements; 

c) Placement and compaction of the backfill for RSS; and installation of the reinforcing elements, 

where applicable. 

 

Whenever there is a change in the RSS Superintendent during construction of an RSS, the Contractor 

shall arrange for the manufacturer’s representative to return to the site for the same operations and time 

periods as at commencement. 

 

7.4 Backfill for RSS 

 

Backfill for RSS shall be placed within the lines and grades shown on the working drawings.  All 

backfill for RSS shall be compacted according to OPSS 501. 

 

Unless otherwise shown in the Contract drawings, the Contractor shall not place backfill for RSS 

against an adjacent concrete structure that is part of the work until the concrete in that structure has 

obtained a compressive strength at least 70% of the concrete strength specified in the Contract. 

7.5 Management of Excess Materials 

 

Management of excess materials shall be according to OPSS 180. 

 

7.6 Corrective Work 
 

At least one week prior to commencement of any corrective work at an RSS during the warranty 

period, the Contractor shall submit written notice of commencement to the Manager of Contracts. 

 

The Contractor shall repair all deficiencies according to the repair procedures for corrective work.  All 

corrective work shall be done within the RSS warranty period, unless prevented by seasonal shutdown, 

in which case the corrective work shall be done during the first eight weeks of the following 

construction season. 

 

The Contractor shall provide access to the corrective work for inspection by the Owner when 

requested. 
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8.0 QUALITY ASSURANCE 

 

8.1 Acceptance Criteria at End of the RSS Warranty Period 
 

The Owner will accept the RSS at the end of the RSS warranty period if none of the deficiencies listed 

in Table 2 are found during the warranty inspections.  Where deficiencies are found, the RSS will not 

be accepted until the Contractor has carried out corrective work to repair the deficiencies. 

 

 

TABLE 2 – RSS DEFICIENCIES 

Number Description of Deficiency 

1. Performance tolerance exceeds tolerances given in Table 1. 

2. 
Damaged facing elements and damaged alignment elements, 

where applicable. 

3. 
Dead and dying vegetative elements that are an integral part of 

the RSS. 

 

 

8.2 Warranty Inspections 
 

Throughout the warranty period the Owner will carry out warranty inspections of the RSS for 

deficiencies as per Table 2.  The Owner will notify the Contractor as to the date and time of the 

inspection(s) and the Contractor may, at his discretion, be present during the inspection(s). 

 

Within two weeks following a warranty inspection the Owner will notify the Contractor in writing of 

all deficiencies that require corrective work. 

 

9.0 MEASUREMENT FOR PAYMENT 
 

9.1 Actual Measurement 

 

9.1.1 Backfill for Retained Soil System, High Performance 

 Backfill for Retained Soil System, Medium Performance 

 Backfill for Retained Soil System, Low Performance 

 

Measurement will be of the mass in tonnes of the material placed within the theoretical lines and 

grades shown in the stamped working drawings.  The method of determining the mass shall be 

according to OPSS 102. 
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10.0 BASIS OF PAYMENT 

 

10.1 Retained Soil System, True Abutment - Item 

 Retained Soil System, False Abutment - Item 

 Retained Soil System, Wall/Slope, High Performance – Item 

 Retained Soil System, Wall/Slope, Medium Performance – Item 

 Retained Soil System, Wall/Slope, Low Performance – Item 

   

Payment at the contract price for the above tender items shall be full compensation for all labour, 

equipment and material to do the work, including all costs associated with the manufacturer’s 

representative on site. 

 

Payment for construction of the foundation for RSS will be made under the appropriate tender items in 

the Contract. 

 

No payment will be made for corrective work, including investigation of deficiencies, design of 

repairs, site access, traffic staging and removal of existing work, except where the corrective work is 

required as a result other than an act or fault of the Contractor. 

 

10.2 Backfill for Retained Soil System, High Performance – Item 

 Backfill for Retained Soil System, Medium Performance – Item 

 Backfill for Retained Soil System, Low Performance – Item 
 

Payment at the contract price for the above tender items shall be full compensation for all labour, 

equipment and material to do the work. 

 

When the Contract does not contain a separate tender item for backfill for RSS, the contract price for 

the RSS contract items in which the backfill for RSS is incorporated shall include full compensation 

for all labour, equipment and material required to place and compact the backfill for RSS. 

 

 

WARRANT:  Always with these tender items. 
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Global Stability of RSS Walls 
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APPENDIX FDR-C 
 

General Arrangement and Footing Layout of Existing Bridge 

 

Contract # 67-101 
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General Arrangement and RSS Walls for Proposed Bridge Extension 
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