Phase 3 Culverts C3, C4, C4A, C6-1 and C7

Highway 69 Four-Laning Pﬁ
G.W.P. 5203-06-00 (Part of G.W.P. 5378-02-00), Index No.: 2484FDR C/

PML Ref.: 06 TF035C-2, August 7, 2013

TABLE 1

LIST OF STANDARD SPECIFICATIONS REFERENCED IN REPORT

DOCUMENT TITLE

OPSS 120 General Specification for the Use of Explosives

OPSS 422 Construc_:tion Specification for Precast Reinforced Concrete Box Culverts and Box
Sewers in Open Cut

OPSS 501 Construction Specification for Compacting

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

OPSS 518 Construction Specification for Control of Water from Dewatering Operations

OPSS 802 Construction Specification for Topsoil

OPSS 803 Construction Specification for Sodding

OPSS 804 Construction Specification for Seed and Cover

OPSS 902 Excavation and Backfilling of Structures

OPSS 1004 Material Specification for Aggregates - Miscellaneous

OPSS 1860 Material Specification for Geotextiles

SP 110S13 Material Specification for Aggregates — Base, Subbase, Select Subgrade, and
Backfill Material

SP 206S03 Construction Specification for Grading

SP 422501 Construction Specification for Precast Reinforced Concrete Box Culverts and Box
Sewers

SP 999526 Design, Installation and Testing of Pre-Stressed Anchors in Soil and Rock

OPSD 803.010

Backfill and Cover for Concrete Culverts

OPSD-810.010

Rip-Rap Treatment for Sewer and Culvert Outlets

OPSD 3090.101

Foundation Frost Depth for Southern Ontario

OPSD 3121.150

Minimum Granular Backfill Requirements — Retaining Walls

NSSP

Dowels into Concrete

NSSP

Control Blasting/Excavation of Rock
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TABLE 2

ESTIMATED SETTLEMENT OF SOILS UNDER PROPOSED CULVERTS
AS PER THE "MTO POST-CONSTRUCTION ROCK FILL SETTLEMENT AND GUIDELINES FOR ESTIMATING ROCK FILL QUANTITY" (APRIL 12, 2010)

Estimated Maximum Settlement (mm)

Remaining Settlement (mm)

Primary Rockfill Settlement
) Consolidation
Culvert Location | Recommended S(;(i)lhliz:vﬁt Cohesionless | Rockfill | Of Cohesive o o Revised Recommendations
Swamp Treatment ) 9" Soil Height (m) [Height (m)| _ Soils and Total |DPuring First 6|During First 12 After 6 After 12 and Remarks
Compression Compacted Dumped months months
of months months
Cohesionless
Soils
C3-1 Surcharge 3.2 15 1 15 @ 0 12 27 15 20 12 7

C3 (NBL) embankment for Culvert Replacement: Install culvert
Sta. 154632 C3-2 6 months without 4 15 11 15® 0 13 28 15 18 13 10 during embankment construction.
(sWAmp 306) removal of Do not surcharge embankment

c3-3 compres;li?;e clayey 4.9 0.3 1 o5 W 0 12 37 12 16 25 21 between Sta. 15+627 and 15+637
Surcharge 16.0 o

C4 (NBL) ca-l embankment for | (Estimated) 2.2 2.6 20 0 35 55 33 38 22 17 Culvert Replacement: Install culvert
Sta. 16+181 6 months without during embankment construction.
S ) 305 removal of 160 Do not surcharge embankment
(Swamp309) | ca-2 | compressivle layey (Estimated) 22 2.8 5@ 0 36 41 27 31 14 10 between Sta. 16+176 and 16+186

soils
C4A-1 Surcharge 0 0 0 0 0 0 0 0 0 0 0 .

C4A (NBL) embankment for Install culvert during embankment
St 16+260 C4A-2 6 months without 2.4 1.2 1 10@ 6 0 16 11 14 5 2 construction. Do not surcharge
(Sw;a\m 305) removal of embankment between Sta. 16+255

P C4A-3 Compres:cjitl’;e clayey| 24 0 1 25 ® 6 0 31 20 26 11 5 to 16+265
C7-3 0 0 0 0 0 0 0 0 0 0 0
C7 (NBL) Full excavation of ‘ .

Sta. 19+100 301-12 | compressible clayey 0 0 0 0 0 0 0 0 0 0 0 Culvert may be installed d_unng
S 301 soils and preloading embankment construction
(Swamp ) for 6 months

C7-2 0 0 1 0 0 12 12 9 10 3 2
cr-2 0 0 1 0 0 12 12 9 10 3 2 Culvert may be installed during
C7 (SBL) Full excavation of embankment construction -

Sta. 19+100 301-11 | compressible clayey 0 0 0.3 0 0 4 4 2 3 2 1 Expansion/intermediate joints may

(Swamp 301) soils and preloading be added to accommodate about 40
P for 6 months mm differential settlement during first
C7-1 0 0 4.6 0 0 55 55 40 46 15 9 12 months

Note: (1) Estimated settlements are for clayey soils under culverts without surcharging at the culvert location.
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APPENDIX A

SLOPE STABILITY ANALYSES DIAGRAMS
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SLOPE STABILITY ANALYSES DIAGRAMS

Culvert C3- Borehole C3-1 without Treatment.gsz

Description: Sand Al Wt 18 Cohesion: 0 Phi: 28
Descripfion: Clayey Silt Wi 18 Cohesion: § Phi: O
Description: Clay Wt: 17  Cohesion: 20 Phi: 0
Description: Sand with gravel Wi 19 Cohesion: 0 Phi: 32
Description: Bedrock W: 0 Cohesion: 0 Phi: O

‘Water

= — 4.0m
Send Fill N A(190.3-1BG. s

Elevation (m)

0 5 10 15 20 25 30 35 40 45 50 55 60
Distance (m)

FIGURE C3-1
UNCONFIGURED TEMPORARY SLOPE — CULVERT C3
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SLOPE STABILITY ANALYSES DIAGRAMS

Culvert C3- Borehole C3-2 without Treatment.gsz
Description: Sand Fil Wit: 18 Cohesion: ¢ Phi: 30
Description: Clayey Soils WW: 17  Cohesion: 20 Phi: O
Description: Silty Sand Wt 18 Cohesion: 0 Phi: 32
Description: Bedrock Vw0 Cohesion: 0 hi: 0

Water
192 — 4

190 }— Sand Filt /

188 |

186 f— i Clayey Solls

Elevation (m)

o] 5 10 15 20 25 20 35 40 45 50 55
Distance {m)

FIGURE C3-2
UNCONFIGURED TEMPORARY SLOPE — CULVERT C3
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SLOPE STABILITY ANALYSES DIAGRAMS

Cutbvert C3- Borehole C3-3 without Treatment.gsz
Description: RockHll Wt: 18  Cohesion: 0 Phi: 42
Description: Organic Silt  vv: 12 Cohesion: 10 Phi: O
Descrigtion: Clayey Soils Wt 17 Cohesion: 20 Phi: O
Description: Sand W: 19  Cohesion: 0 Phi: 32
Description: Bedrock Wt 0 Cohesion: 0 Phi: O

200 —
198 —
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100 Rock Fil
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184 =
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FIGURE C3-3

UNCONFIGURED TEMPORARY SLOPE — CULVERT C3
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SLOPE STABILITY ANALYSES DIAGRAMS

Culvert C3- Borehole C3-1 with Treatment.gsz

Description: Sand Fill Wt: 18 Cohesion: 0  Phi: 28
Description: Clayey Silt Wt 18 Cohesion: 5 Phi: 0
Description: Clay Wt 17 Cohesion: 20 Phi: 0
Description: Sand with gravel Wt: 19 Cohesion: 0  Phi: 32
Description: Bedrock Wt: 0 Cohesion: 0 Phi: 0
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FIGURE C3-1A
CONFIGURED TEMPORARY SLOPE — CULVERT C3
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SLOPE STABILITY ANALYSES DIAGRAMS

Culvert C3- Borehole C3-2 with Treatment.gsz

Description: Sand Fill Wt: 18 Cohesion: 0 Phi: 30
Description: Clayey Soils WHt: 17 Cohesion: 20 Phi: 0
Description: Silty Sand Wt: 19 Cohesion: 0  Phi; 32
Description: Bedrock Wt:0 Cohesion: 0 Phi: 0

100 |— Sand Fill

50m
(191.3-186.3)
1H:V

Elevation (m)

0 5 10 15 20 25 30 35 40 45 50
Distance (m)

60

FIGURE C3-2A
CONFIGURED TEMPORARY SLOPE — CULVERT C3
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SLOPE STABILITY ANALYSES DIAGRAMS

Culvert C3- Borehole C3-3 with Treatment.gsz

Description: RockFill Wt: 18 Cohesion: 0 Phi: 42
Description: Organic Silt Wt 12  Cohesion: 10  Phi: 0
Description: Clayey Soils Wt: 17  Cohesion: 20 Phi: 0
Description: Sand Wt: 19 Cohesion: 0  Phi: 32
Description: Bedrock Wt: 0 Cohesion: 0 Phi: 0
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FIGURE C3-3A
CONFIGURED TEMPORARY SLOPE — CULVERT C3
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8-02-00), Index No.: 2484FDR

SLOPE STABILITY ANALYSES DIAGRAMS

Elevation (m)

Culvert G4- Borehole C4-1 without Treatment.gsz

Descripfion: Pavement Al Wt: 20 Cohesion: 0 Phl: 32
Description: Rock Flf Wit 18  Cohesion: 0 Phi: 42
Description: Organic Clayey Silt Wt 12 Cohesion: 10 Phi: ¢
Description: Sand WW: 18 Cohesion: 0 Phi: 30

Description: Clayey Soils  Wit: 17 Cohesion: 40 Phi: O

Raockhll
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FIGURE C4-1
UNCONFIGURED TEMPORARY SLOPE — CULVERT C4
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SLOPE STABILITY ANALYSES DIAGRAMS

Culvert C4- Borehole C4-1 with Treatment.gsz

Description: Pavement Bl wit: 20 Cohesion: O Phi: 32
Description: Rock Fll VVE 18 Cohesion: 0 Phi: 42
Description: Organfc Clayey Silt w12 Cohesion: 16 Phi: ¢
Description: Sand wW: 18  Cohesion: 0 Phi: 30

Description: Clayey Soils  W: 17 Cohesion: 40 Phi: 0

8.3m
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FIGURE C4-1A
CONFIGURED TEMPORARY SLOPE — CULVERT C4
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SLOPE STABILITY ANALYSES DIAGRAMS

Culvert C4- Borehole C4-2 without Treatment.gsz

Description: Pavement Fill Wt 20 Cohesion: 0 Phi: 32
Description: Rock Rl Wt: 18 Cohesion: ¢ Phi: 42
Description: Organic Clayey Silt W 12 Cohesicen: 10 Phi: 0
Description: Sand wi: 18 Cohesion: 0 Phi: 30

Description: Clayey Sails w18 Cohesion: 35 Phi: O
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FIGURE C4-2
UNCONFIGURED TEMPORARY SLOPE — CULVERT C4
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SLOPE STABILITY ANALYSES DIAGRAMS

Culvert C4- Borehole C4-2 with Treatment.gsz
Description: Pavement Fill Wt: 20 Cohesion: 0
Description: Rock Fill Wt 18 Cohesion: 0
Description: Organic Clayey Silt Wt: 12
Description: Sand W1t: 18 Cohesion: 0
Description: Clayey Soils Wt: 18
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FIGURE C4-2A
CONFIGURED TEMPORARY SLOPE — CULVERT C4
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SLOPE STABILITY ANALYSES DIAGRAMS

Culvert C4A -barehole C4A-2 without treatment.gsz
Description: Pavement Bl WE 20 Cohesion: 0 Phi: 32
Description: Rockfit Wt 18  Cohesion: O Phi: 42
Description: Sandy Silt Wt: 18 Cohesion: 0 Phi: 30
Description: Clayey Silt  WA: 17  Cohesicn: 20 Phi: 0
Description: Silt  V\: 18 Cohesion: 0 Phi: 30
Description: Bedrock W: @ Cohesion: ¢ Phi: 0
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FIGURE C4A-2
UNCONFIGURED TEMPORARY SLOPE — CULVERT C4A
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SLOPE STABILITY ANALYSES DIAGRAMS

Cutvert C4A -borehole C4A-2 with treatment.gsz

Bescription: Pavement Fll Wit: 20 Cohesion: 0 Phi: 32
Description: Rockfll Wt 18  Cohesion: O Phi: 42
Blescription: Sandy Silt Wt 18 Cohesion: 0 Phi: 30
Description: Clayey Siit Wt 17 Cohesion: 20 Phi: 0
Description: Silt W 19 Cohesion: 0 Phi: 30
Description: Bedrock W: 0 Cohesion: 0 Phi: 0
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FIGURE C4A-2A
CONFIGURED TEMPORARY SLOPE — CULVERT C4A





