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TABLE 1 
RECOMMENDED LOCATIONS FOR FOUNDATION INVESTIGATIONS 

STRUCTURES AND CULVERTS 
PREFERRED INTERCHANGE LOCATION  

PROPOSED WORKS STATIONS 

Highway 11 (Mainline)  

Interchange Underpass at Highway 11  
NBL and SBL 

Sta. 20+200 

Lancelot (Bullen) Creek Culvert (Extensions) Sta. 20+760 

Crossing Road  

Culvert for Tributary of Lancelot (Bullen) Creek Sta. 9+900 

East Service Road  

Culvert for Tributary of Lancelot (Bullen) Creek Sta. 9+600 

West Service Road / Highway 11 Ramp E/W-S 

Culverts at Swamp Crossing (50 m long) Sta. 9+650 

Highway 11 Ramp N-E/W 

Culvert at swamp crossing Sta. 20+320 

 

        NOTE:   1. Chainages may vary for northbound and southbound mainlines to be  
confirmed / refined during detailed design. 

 



PML Ref.: 08TF008, June 17, 2009

L1 L2 L3

1A Interchange at Sta. 20+200                 
(Paclo A) (Blue) 50 5 790 3 80 1 2.93 A1

1B Interchange at Sta. 20+300                 
(Note 1) (Dark Green) 40 5 310 3 320 1 2.16 A2

1C Interchange at Sta. 20+200                 
(Diamond) (Purple) _ 5 630 3 140 1 2.64 A3

2A Interchange at Sta. 21+780                 
(Paclo A) (Brown) _ 5 1840 3 3255 1 1.72 A4

2B Interchange at Sta. 21+780                 
(Paclo B) (Red) _ 5 90 3 3425 1 1.05 A5

2C Interchange at Sta. 21+780                 
(Diamond) (Green) _ 5 120 3 1600 1 1.14 A6

3A 1992 Recommended Plan _ 5 220 3 4020 1 1.10 A7

Enter weighted favourability value Ai in Table S-7.
Note 1: Includes underpass at Sta. 21+420 (Allensville Road and Rowanwood Road Interchange).

NOTES: Embankment lengths (L1, L2, L3)  measured at ramps and approach fills

F1

TABLE S-1–  SOFT GROUND/SWAMPS

 SOFT GROUND/SWAMPS DEPTHS AND FAVOURABILITY WEIGHTED 
FAVOURABILITY 

VALUE(Ai)

Highway 11 Access Review from 1.0 km north of Highway 141 northerly for 5.5 km
Alternate Interchange Location Foundation Assessment

GWP 320-00-00, Index No.:  027FAR

Depth Range 
( 0 - 3 m )

Depth Range  
( 3 - 10 m )

INTERCHANGE ALTERNATIVES

Depth Range  
( >10 m )

F3F2
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L1 L2 L3

1A Interchange at Sta. 20+200           
(Paclo A) (Blue) 3915 5 2600 3 920 1 3.81 A1

1B Interchange at Sta. 20+300           
(Note 1) (Dark Green) 1740 5 1765 3 670 1 3.51 A2

1C Interchange at Sta. 20+200           
(Diamond) (Purple) 2435 5 2625 3 770 1 3.57 A3

2A Interchange at Sta. 21+780           
(Paclo A) (Brown) 530 5 630 3 5095 1 1.54 A4

2B Interchange at Sta. 21+780           
(Paclo B) (Red) 480 5 1500 3 3515 1 1.90 A5

2C Interchange at Sta. 21+780           
(Diamond) (Green) 530 5 2495 3 1720 1 2.50 A6

3A 1992 Recommended Plan 1080 5 _ 3 4240 1 1.81 A7

NOTES: Enter weighted favourability value Ai in Table S-7.

TABLE S-2–  GROUNDWATER CONDITIONS

GROUNDWATER DEPTHS AND FAVOURABILITY
WEIGHTED 

FAVOURABILITY 
VALUE(Ai)

INTERCHANGE ALTERNATIVES
Depth Range   

( 0 -1 m )
F3F2

Note 1: Includes underpass at Sta. 21+420 (Allensville Road and Rowanwood Road Interchange).

Depth Range  
(  >5m )

Depth Range  
( 1 - 5m )

F1

Alternate Interchange Location Foundation Assessment

GWP 320-00-00, Index No.:  027FAR
Highway 11 Access Review from 1.0 km north of Highway 141 northerly for 5.5 km
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Type F1 Type F2 Type F3 Type F4 Type F5 Type F6

1A Interchange at Sta. 20+200       
(Paclo A) (Blue) A 5 _ _ _ _ _ _ A 5 _ _ 5.00 A1

1B Interchange at Sta. 20+300       
(Note 1) (Dark Green) _ _ A 5 B 4 _ _ _ _ _ _ 4.50 A2

1C Interchange at Sta. 20+200       
(Diamond) (Purple) A 5 _ _ _ _ _ _ A 5 _ _ 5.00 A3

2A Interchange at Sta. 21+780       
(Paclo A) (Brown) _ _ _ _ _ _ B 4 _ _ B 4 4.00 A4

2B Interchange at Sta. 21+780       
(Paclo B) (Red) _ _ _ _ _ _ B 4 _ _ _ _ 4.00 A5

2C Interchange at Sta. 21+780       
(Diamond) (Green) _ _ _ _ _ _ B 4 _ _ B 4 4.00 A6

3A 1992 Recommended Plan _ _ _ _ _ _ _ _ _ _ B 4 4.00 A7

             A:  Shallow Foundation, F = 5
NOTES: Enter weighted favourability value Ai in Table S-7.

WEIGHTED 
FAVOURABILITY 

VALUE(Ai)
INTERCHANGE ALTERNATIVES

             B:  Deep Foundation: Integral Abutments, F = 4; Others, F=3

Highway 11 
Underpass At   
Sta. 20+200

Lancelot 
(Bullen) Creek 

Bridge At    Sta. 
10+400 (*) 

Sta.10+550 (**)

CONTEMPLATED STRUCTURE/INTERCHANGE SITE

Note 1: Includes underpass at Sta. 21+420 (Allensville Road and Rowanwood Road Interchange).
(*) New Alternate 1A West Service Road Chainage   (**) New Alternate 1C West Service Road Chainage 

Alternate Interchange Location Foundation Assessment

GWP 320-00-00, Index No.:  027FAR

TABLE S-3–  STRUCTURE FOUNDATIONS

(1) New Alternate 2C East Side Road Chainage (11) New Alternate 2A East Side Road Chainage

Highway 11 
Structure At    
Sta. 20+780

Lancelot 
(Bullen) Creek 

Bridge At    Sta. 
9+400 (1) 

Sta.10+550 (11)

Highway 11 
Underpass At 
Sta. 21+420

Highway 11 
Underpass At   
Sta. 20+300

Highway 11 Access Review from 1.0 km north of Highway 141 northerly for 5.5 km
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L1 L2 L3 L4 L5 L6

Silty/Sandy  
(F1=5)

Clayey      
(F2 =4)

Silty/Sandy   
(F3=4)

Clayey    
(F4 =3)

Silty/Sandy  
(F5=2)

Clayey     
(F6 =1)

1A Interchange at Sta. 20+200                 
(Paclo A) (Blue) 3735 _ 2780 840 _ 80 4.36 A1

1B Interchange at Sta. 20+300                 
(Note 1) (Dark Green) 1740 40 1765 310 _ 320 4.11 A2

1C Interchange at Sta. 20+200                 
(Diamond) (Purple) 2435 _ 2625 630 _ 140 4.24 A3

2A Interchange at Sta. 21+780                 
(Paclo A) (Brown) 530 _ 430 1840 200 3255 2.17 A4

2B Interchange at Sta. 21+780                 
(Paclo B) (Red) 480 _ 600 90 900 3425 1.87 A5

2C Interchange at Sta. 21+780                 
(Diamond) (Green) 530 _ 95 120 2350 1650 2.05 A6

3A 1992 Recommended Plan 1080 _ _ 220 _ 4020 1.89 A7

Highway 11 Access Review from 1.0 km north of Highway 141 northerly for 5.5 km

SUBSOIL TYPE AND FAVOURABILITY FACTOR

Alternate Interchange Location Foundation Assessment

GWP 320-00-00, Index No.:  027FAR

TABLE S-4–  EMBANKMENT SETTLEMENT

WEIGHTED 
FAVOURABILITY 

VALUE(Ai)
INTERCHANGE ALTERNATIVES

Less than 3 m Deep

Note 1: Includes underpass at Sta. 21+420 (Allensville Road and Rowanwood Road Interchange).

3-10 m Deep Deeper than 10 m

NOTE: Enter weighted favourability value Ai in Table S-7.
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1A Interchange at Sta. 20+200              
(Paclo A) (Blue) 4.75 A1

1B Interchange at Sta. 20+300              
(Note 1) (Dark Green) 4.58 A2

1C Interchange at Sta. 20+200              
(Diamond) (Purple) 4.69 A3

2A Interchange at Sta. 21+780              
(Paclo A) (Brown) 2.60 A4

2B Interchange at Sta. 21+780              
(Paclo B) (Red) 2.73 A5

2C Interchange at Sta. 21+780              
(Diamond) (Green) 3.71 A6

3A 1992 Recommended Plan 2.25 A7

           Note 1: Includes underpass at Sta. 21+420 (Allensville Road and Rowanwood Road Interchange).

3505

630

 Embankment 
Requiring  pre-
loading/ Wick 

Drains (F4 = 1)

_ _

_ 140

9206515

5060

1100

TABLE S-5–  EMBANKMENT  STABILITY

WEIGHTED 
FAVOURABILITY           

VALUE(Ai)
INTERCHANGE ALTERNATIVES

L1 L2

EMBANKMENT REQUIRING SPECIAL OR CONVENTIONAL DESIGN

L3

Conventional 
Embankment         

(F1 = 5)

1840

 Embankment 
Requiring 

Subexcavation    
(F2 = 3)

 Embankment 
Requiring Toe-

Stabilizing  Berms 
(F3 = 2)

200_470

1715 1540

500

1395 2030

1900 2120

120

1160

Highway 11 Access Review from 1.0 km north of Highway 141 northerly for 5.5 km
Alternate Interchange Location Foundation Assessment

GWP 320-00-00, Index No.:  027FAR

NOTE: Enter weighted favourability value Ai in Table S-7.

3025

1980 90

1080 220

L4
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1A Interchange at Sta. 20+200      
(Paclo A) (Blue) 1 _ _ _ 1 _ _ 1 5.00 A1

1B Interchange at Sta. 20+300      
(Note 1) (Dark Green) _ 1 1 _ _ _ _ 1 4.67 A2

1C Interchange at Sta. 20+200      
(Diamond) (Purple) 1 _ _ _ 1 _ _ 1 5.00 A3

2A Interchange at Sta. 21+780      
(Paclo A) (Brown) _ _ _ 1 _ 1 _ 1 4.33 A4

2B Interchange at Sta. 21+780      
(Paclo B) (Red) _ _ _ 1 _ _ _ 1 4.50 A5

2C Interchange at Sta. 21+780      
(Diamond) (Green) _ _ _ 1 _ 1 _ 1 4.33 A6

3A 1992 Recommended Plan _ _ _ _ _ 1 _ 1 4.50 A7

Embankment construction considered not applicable for this Table on this project.
Bridge Foundations Favourability: Shallow F=5 and Deep F=4; Culvert Favourability: New F=4; Extension F=5

Alternate Interchange Location Foundation Assessment

GWP 320-00-00, Index No.:  027FAR

Highway 11 
Underpass 

At         
Sta. 21+420 

(F=4)

WEIGHTED 
FAVOURABILITY 

VALUE(Ai)
INTERCHANGE ALTERNATIVES Highway 11 

Underpass 
At         

Sta. 20+200 
(F=5)

REQUIRED NUMBER OF STRUCTURES

Note 1: Includes underpass at Sta. 21+420 (Allensville Road and Rowanwood Road Interchange).

Highway 11 
Underpass 

At         
Sta. 21+780 

(F=4)

Lancelot 
(Bullen) 
Creek 

Bridge At  
West 

Service 
Road     
(F=5)

Lancelot 
(Bullen) 
Creek 

Bridge At  
East Side 

Road   (F=4)

Highway 11 Access Review from 1.0 km north of Highway 141 northerly for 5.5 km

NOTES: Enter weighted favourability value Ai in Table S-7.

TABLE S-6–  CONSTRUCTION FEASIBILITY

Bridges Major Culverts

Highway 11 
Underpass 

At         
Sta. 20+300 

(F=5)

To be 
Extended 

(F=5)

To be 
Constructed 

(F=4)
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Ai Ni Ai Ni Ai Ni Ai Ni Ai Ni Ai Ni

1A Interchange at Sta. 20+200                
(Paclo A) (Blue) 2.93 1.00 3.81 1.00 5.00 1.00 4.36 1.00 4.75 1.00 5.00 1.00 5.00 1

1B Interchange at Sta. 20+300                
(Note 1) (Dark Green) 2.16 0.74 3.51 0.92 4.50 0.90 4.11 0.94 4.58 0.96 4.67 0.93 4.56 3

1C Interchange at Sta. 20+200                
(Diamond) (Purple) 2.64 0.90 3.57 0.94 5.00 1.00 4.24 0.97 4.69 0.99 5.00 1.00 4.86 2

2A Interchange at Sta. 21+780                
(Paclo A) (Brown) 1.72 0.59 1.54 0.40 4.00 0.80 2.17 0.50 2.60 0.55 4.33 0.87 3.08 5

2B Interchange at Sta. 21+780                
(Paclo B) (Red) 1.05 0.36 1.90 0.50 4.00 0.80 1.87 0.43 2.73 0.57 4.50 0.90 3.01 6

2C Interchange at Sta. 21+780                
(Diamond) (Green) 1.14 0.39 2.50 0.66 4.00 0.80 2.05 0.47 3.71 0.78 4.33 0.87 3.37 4

3A 1992 Recommended Plan 1.10 0.38 1.81 0.48 4.00 0.80 1.89 0.43 2.25 0.47 4.50 0.90 2.90 7

     Ai - Weighted Favourability Value
     Ni - Normalized Favourability Value

INTERCHANGE ALTERNATIVES 

EVALUATION CRITERIA

0.10

NOTES: Enter weighted favourability value Ai in Table S-7.

IMPACT WEIGHT, Bi R
A

N
K

IN
G

S1

GROUNDWATER 
CONDITIONS

TABLE No.

Alternate Interchange Location Foundation Assessment

GWP 320-00-00, Index No.:  027FAR

TABLE S-7 – SCORING OF FOUNDATION CRITERIA (INTERCHANGES)

S2

EMBANKMENT 
SETTLEMENT

STRUCTURE 
FOUNDATIONS

S3 S4

SC
O

R
E

0.10

EMBANKMENT 
STABILITY

CONSTRUCTION 
FEASIBILTY

S6
0.20
S5

Highway 11 Access Review from 1.0 km north of Highway 141 northerly for 5.5 km

Note 1: Includes underpass at Sta. 21+420 (Allensville Road and Rowanwood Road Interchange).

0.15 0.25

SOFT GROUND/  
SWAMPS

0.20

Table S-7, Page 1 of 1
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LIST OF REFERENCE DOCUMENTS 
 

HIGHWAY 11 FROM 1.0 KM NORTH OF HIGHWAY 141 
NORTHERLY FOR 5.5 KM 
TOWN OF HUNTSVILLE 

TOWNSHIP OF STEPHENSON, ONTARIO 
GWP NO. 320-00-00 

 

A. Geological Maps 

• Ontario Geological Survey 1991.  Bedrock geology of Ontario, Southern sheet; 
Ontario Geological Survey, Map 2544 Scale 1:1 000 000. 

• Ministry of Natural Resources, Sheet 1017630050100, dated 2003.  Map base by 
Natural Resources Information Branch Air Photography 1986.  Scale 1: 10 000. 

• Ontario Geological Survey 1981.  Southern Ontario Engineering Geology Terrain 
Study, Data Base Map, Muskoka, Map 5504, Scale 1:100 000. 

B. Physiography 

• Ontario Geological Survey Map P. 2715, Physiography of Southern Ontario, 
Ontario Ministry of Natural Resources. 

C. MTO Documents 

• Foundation Investigation Report for Interchange at Highway 11 near Allensville 
Road and Rowanwood Road, District 11, Huntsville, WP No. 341-87-00, 
GEOCRES No. 31E-107 dated October 1991. 

• Foundation Investigation and Stability Analysis for the Embankment Approaches, 
Sta. 23+000 to 31+000, Huntsville By-Pass, Highway 11, District 11, W.J. 61-F-
100, GEOCRES No. 31E-25. 

• Piezometer Installation and Stability Analysis, C.N.R. Overpass - Sta. 29+00, 
Huntsville By-Pass, W.P. 617-56, GEOCRES No. 31E-26, dated January 1958. 

• Plates No. 557-1/25-0 to 42-0 for W.P. No. 62-86-00 and W.P. No. 346-91-00. 

D. Well Records (See Appendix B) 

• Water Well Records from Ontario Northern Area provided by the Ministry of the 
Environment from 1946 - 1969 (32 wells). 

E. Air Photo 

• Photo mosaic of oblique colored aerial photographs taken along the study corridor 
provided by Stantec Consulting Ltd. 

• Aerial photographs 87-4509, 21-083 and 21-084. 
• Aerial photographs 87-4510, 21-066 and 21-067. 
• Aerial photographs 87-4511, 21-040 and 21-041. 
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MOE Well Records 
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Site Photographs 1 to 60 
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