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EXPLANATION OF TERMS USED IN REPORT
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FOUNDATION INVESTIGATION REPORT
FOR
W.P. 25-77-05; Site 7-53

Collins Creek Bridge
Hwy. 33, District 8, Kingston

INTRODUCTION

This report summarizes the results of a foundation investigation

required for the above-noted structure replacement.
The field work was conducted between 85 08 27 and 85 09 11 utilizing a
continuous flight auger machine equipped with 82 mm I.D. hollow-stem augers

and B core barrels, and a diamond drill equipped with N and B casing and B

core barrels.

This work consisted of 4 sampled boreholes.

SITE DESCRIPTION

-

The site is located in the County of Frontenac, Township of Kingston
at the Crossing of Hwy. 33 Line E over Collins Creek.

The limits of this investigation are Sta. 114915 to Sta. 114995 (Line
E chainage).

According to Chapman and Putnam (1984), the site lies within the
'Napanee Plain' physiographic area. This plain is generally characterized
by shallow overburden and numerous limestone outcrops. At this specific
site, however, the limestone bedrock has been eroded to form Collins Creek.

The existing crossing of Hwy. 33 over Collins Creek is a 16.8+ m long

' single span bridge. Within the investigation area, the existing grade of

Hwy. 33 slopes from elev. 77.2+ m at Sta., 114915, to 76.5+ m at Sta.
114995,
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SUBSURFACE CONDISTIONS

General

The Record of Borehole Sheets, (Appgndix) illustrate the conditions at
the borehole locations (refer to BH #1 to BH #4). The locations and
elevations of the boreholes and statigraphical profiles based on the
borehole data, are shown on the Borehole Locations & Soil Strate Drawing
No. 257705-A. **

The sequence (from the surface downwards) of subsurface materials at

the borehole locations is summarized below:

(Boreholes #1 and #2)

Material | Thickness
- Water 0.9m¢tol.5m
=~ Gravel and Sand 2,8mto 3.1 m
~ Boulders, Gravel and Sand 3.3m to 3.8 m
- Limestone Bedrock -

(Boreholes #3 and #4)

Material Ihickness
~ Boulders, Gravel and Sand 2,3m to 2.7 m
~ Gravel and Sand 1.9m to 3.8 m
= Limestone Bedrock -
Stratigraphy

Gravel and Sand;
trace/some silt, trace clay
sce._boulders, occ. organics
AT BH # 1 and BH # 2, this material was encountered at the surface of
the lake bottom. Its thickness at these locations varies from 2.8 m to 3.1

M

e NOTE: REFER TO DRAWING # 2 OF THE CONTRACT DRAWINGS
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At BH #3 and BH #4, this material was encountered beneath the
Boulders, Gravel and Sand (Rock Fill). Its thickness at these locations
varies from 1.9 m to 3.8 m. A 0.7 m thick layer of material containing

organics was encountered at the top of the Gravel and Sand deposit at BH
#4.

Physical properties of the material, as determined from the results of
field and laboratory tests, are summarized below.

Range Average Median
Natural Moisture Content (w) 4,0~ 24,0% 11.7% 9.5%

A typlcal range of grain size distributions is indicated below:

Gravel 51 - 82%

Sand 13 - 51%
Silt 5 - 11%
Clay 1 -~ 52

The denseness of the material ranges from very loose to very dense.

Boulders, Gravel and Sand;
trace silt, trace clay,
occ._organic zones
At BH #1 and BH #2, this material was encountered beneath the Gravel
and Sand deposit and immediately above the bedrock. Its thickness at these

locations varies from 3.3 m to 3.8 m.

At BH #3 and BH #4, this material was encountered at the surface. Its

thickness at these locations varies from 2.3 m to 2.7 m.

This material is interpreted as being rock fill. It should be noted
that diamond drilling was required to advance boreholes through this f£ill

at a number of locations.
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The denseness of this material can be.described as loose to very

den Se.
Bedrock

At the borehole locations, bedrock was encountered at elevations
ranging from 66.4 m to 72.3 um.

The bedrock is limestone of the Gull River Formation of the Treaton
and Black River Group. For detailed descriptions of the bedrock core
recovered, refer to the Description of Rock Core in Table 1 of the
Appendix. '

Groundwater

At the time of the field investigation, the groundwater elegation at
the borehole locations was approximately the same as the prevailing level
of Lake Ontario (elev. 75+ m).

MISCELLANEOUS

The field work for this project was carried out under the supervision
of Mr. I. Richardson, Student Engineer.

The report was written by Mr. D. Dundas, Senlor Foundations Engineer,
and reviewed by Mr. M, Devata, Chief Foundations Engineer.,

The equipment used for the field investigation was owned and operated

by Marathon Drilling Co. Ltd.
CDN @urzﬂg

D.H. Dundas, P.Eng.
Sr. Foundations Engineer
CZf/;25:2a, P. Eng.

Chief Foundations Engineer
(East)
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RECORD OF BOREHOLE No 1 "METRIC 8

REPORY OMN 501t EXPLORATION

Y

QOFFICE

im

WP 28,7705 LOCATION Sta. 11 + 943.0 °/s 10.6 m RT % Hwy, 33 Line 'E' ORIGINATED By _L.R.
pisT .8 Hwy__ 33 BOREHOLE TYPE . N Casing, 8 Core COMPILED BY __D.D.
DATUM ___ Geodetic DATE 85 08 27 - 28 CHECKED 8y __ D:D:
SOIL PROFIL SAMPLES o 1] OYNAMIC CONE PENETRATION
3 Mo | F O[RESSTANCE POT > lmasrc N vows - REMARKS
- w36 4 20 40 0 80 1go UM conren Lmr SO
Qe w - 1 I h ] 1 Wp w w, | Dw &
FLev DESCRIPTION SHEELE: & [shEaR STRENGTH o | % | GRAIN sizE
DEPTH z| s g % 10 UNCONFINED  + FIELD VANE DISTRIBUTION
.‘g zZ| " by éu Z | ouck rmamal  x 148 vane WATER CONTENT {%)| 7 (%)
74.8 |uater Surface L5 ? X @ 10 20 30 GR 54 1 CL
0.0 |Water —
=] 74
73.3 | Lake Bottom Syt
1.5 ] Gravel and Sand S 1]ss 3
Trace/some $ilt "
Trace Clay T s | 8 n o 33S11U S
Oce. boulders, oce. P
organics -'5
70,2 | Very loose to very densejs- L3 1 58 i
4.6 " RET 7
Boulders, Cravel and } bt BC 2872
Sand % 2 m"‘%‘:"‘&""
Trace Silt 0 6| RC | 172
Trace (Clay <O 71 re IRec Y50% 68t
Oce. Organics T %F‘f‘ Rer 1582
v )
6.t ery Dense s} Ree
- RC | 6B%
8.4 —— weathered 64
unwaeathered
Bedrock RC %_&Z_
Limestons Rec
66,2 RC | 68%

IO 8" T End of sorenole

N 20
3 5. Numbaers vefer to .
A ! 5 Al
! Sensitivity 5*¢‘m Mi)STRAIN AT FAILURE
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OFFICE REPORT ON SOIL EXPLORATION

i

RECORD OF BOREHOLE No 2

METRIC

9

WP 2577405 LOCATION __Sta, 11 # 962.0; %/s 11.0 w RT G Huy. 33 Line 'E' _ ORIGINATED 8y _L.K.
DIt 8 Hwy .33 BORENOLE TYPE N Casing, B Core COMPILED BY _D.D,
DATUM __ Geodetic DATE 85 08 28 - 29 CHECKED gy D.D.
- w I DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & | % [ Diseranics Opior T
4 Limit MosTure LIMiY :0 REMARKS
o vy ,3;0 3 20 40 60 80 100 CONTENT za
9 o A o i 1 L ] L wp w w'. Sw &
v ESCRIPTION 18| w|2]95]| & [sHear strenoH Gt | % | GRAIN S12E
pert) O 2151 2| S138] 5 [ounconnnm  + nieo vane warer content | ¥ |PSTRIEUTION
g <z Y [EY ] G [e OUCK TRIAUAL  x L4B VANE A ’ (%) (%)
74.8 | Water Surface wv - w 10 20 30 GR SA 51 CL
0.0 | Water -~
73.9 ] Lake Bottom ] 74
0.9 { Gravel and Sand o] 1] 8 [ 10
Trace/some Silt b -
Trace Clay L'
Oee. Boulders, occ. o |
Organics o 2] ss | 20 7 c s142 5 2
71,1 | Compact b
3.7 | Boulders, Gravel and
Sand o
AL 3] RC iRec 84X
Trace Silt "™ 4] RC |Rec | oz 7
Trace Clay ¢ Reg_12
Oce, Organics L d 51 Re Tree J172
Very Dense L 1
67.8 o" Rec 68
7.0 6] RC | 8%
Bedrock
Limestone Rec
Unweathered 7] RC | 96% 66
Ree
64,4 B8] RC | 4%
10,4 | End of Borehole

+3, x5 . Numbers refer to
Sunsihvity

20
15 -5 (%) STRAIN AT FAILURE
10




RECORD OF BOREHOLE No 3 METRIC 10

IVUH EAFUUKAIIUN

£

UFPILE KEPUKE UM

i

WP 25-77-05 LOCATION _Sta. 11 + 962,7; /s 3.3 m Lt G Hwy, 33  Line 'E' ORIGINATED éy I.R.
BisT 8 HwWY__33 BOREHOLE TYPE H,S, Auger, N Casing, B Core COMPLED 8y D.b.
DATUM ____Geodetde DATE 85 99 11 CHECKED BY . D:D
w  [DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |&in | Z |Resistance por nase Mmoo e
Z w Lmiy - Moistuae l.mm‘n =¥ REMARKS
e w381 4 20 40 60 80 100 CaNTENT z=
Q S g m.-_-: z 1 ) L L i wp w wl. g &
ELEV DESCRIPTION Tie| w| 2198 & [sHEarR stReNGTH A G 2 | GRAIN SIZE
DepPTH w131 Z | $188] G |ounconmne  + mEw vane WATER CONTENT (1] ¥ [PISTRIBUTION
1K 5 [&V| & [eouck TRiaxiAL  x L4B vane 5(;, ONTENT (%) (%)
76,9 ! Ground Surface n - o 9 20 30 GR SA 51 €L
0.0 | Boulders, Gravel and S?: i
Sand L <) 7%
Trace Silt &
Trace Clay R
Oce. Organics ol 1] ss [ 6 ";"
94,3 Loose to very dense ok
2.7 | Gravel and Sand N 74
Trace/some $ilt ?. 2] 38 3
Trace Clay Occ. - 0~
5 « | Poulders, Dec.Organics e’ . Al SS .12 o 82 13 {5}
4.6 | Bedrock : 41 RC [Rec 183% 72
Limestone
{nweatherad sl re R;;:
70
Rec
68,7 6] RC} 79
8.2 | End of Borehole

_ 20
», x5 's*“‘"‘_*’."“ refor 1o 1555 (%) STRAIN AT FAILURE
ansitinity 1]




RECORD OF BOREHOLE No 3 METRIC 10

UTFILE  KEPUKE UN 3UIL EAFUUNKAL HUMN

WP 25«77-05 LOCATION _Sta. 11 + 962.7; °/s 3.3m it g Hwy, 33  Line 'E’ ORIGINATED #y _I.R.
DIST 8 Hwy 33 BOREHOLE TYPe . H.5, Auger, N Casing, B Core COMPILED 8Y __D.D.
DATUM Geodetic DATE B85 89 11 CHECKED ey .. D.D.
DYNAMIC CONE PENETRATION
SOIL pROF"-E SAMPLES f“.‘.’"’ :&: RESISTANCE PLOT NaTUNAL ‘i
2z O 2-«-.._....,_ Ms{'c MOISTURE “W;’ - REMARKS
b w 28] @ 20 40 80 a0 g0 |UMT conTenr umr | SO
Q “« 0 m'-:- 2 1 f 1 \ 3 Wp w w | 5w &
ELEV DESCRIPTION Slal Wl 2198 § [SHEAR STRENGTH bt | 3 | GRAIN SIZE
BePTH IR 8% % |o uNconFINED  + RiELD vanE arer content | 7 DISTRIBUTION
é 2 y | &Y & | cuick traxiat  x Las vane |W ?,C‘N %) {%)
16,9 ] Ground Surface n - ol 2 20 30 GR 54 51 CL
0.0 | Boulders, Gravel and |3 i
Sand <
Trace Silc é %
Trace Clay Ji
Oce. Organics 5 11885 .8 ";'
74,2 Loose to very detige oy s
2,7} Gravel and Sand o 74
Trace/some Silt o288 3
Trace Cla: Oce. o
75 4 Eggld'ers.yc:ccsgggmics *lilss 17 o 8213 (5)
4.6 | Bedrock 4] RC [Rec 183X 72
Limestone
Rec
Unweathered 5| re | 934
70
Rec
68,7 6] RC| 797
9.2 End of Borehole

20
o3, x5 Numbers refer to 15 % o 1uycrpain AT FALURE
Sunsitivity "




RECORD OF BOREMOLE No 4 METRIC A

i

OFFICE REPORT ON S0OIL EXPLORATION

£

wp 2527705 LOCATION __ Sta. 11 + 961.0; °/s 3.3 o LT. % Hwy, 33 Line 'E'  ORIGINATED 8Y _L.R.
oisT...8  Hwy_33 BOREHOLE TYPE __H.S. Auger, N Casing, B Core COMPILED BY __D.D.
DATUM .. Geodetdic DATE 85 09 11 CHECKED BY ___D.D.
SOIL PROFILE SAMPLES o w  [OYNAMIC CONE PENETRATION
Wa | Z |RESISTANCE PLOT nastie WAL ) X REMARKS
= $6| ¥ 20 40 60 80 g0 |'™T  comnr wMirl SO
Ol e ZE O I T A | wWp W w | 358 &
ELEV DESCRIPTION slEg| w2 28 5 SHEAR STRENGTH [N S 2 | GRAIN SIZE
DEPTH = Elxls 3% § |ounconmnes  « pEDVANEL o o e Y DISTRIBUTION
g1z 5 [ &Y | & |oouck ThAxiaL  x LAb vane ONTENT (%) (%)
76.9 | Ground Surface » 5 w 10 20 30 GR SA St CL
0.0 | Boulders, Gravel and
Sand
Trace Sile 76
Trace Clay
Occ. Organics
74,6 ) Lae 8 +
2.3 1/ 88 | 10 o . 532615 6
Oce. Organic Zones 74
Gravel and Sand 2158 3
Trace/some Silt 3| 58 | 11
Trace Clay 7% 15 8 3
Occ. Boulders, Occ. 4yss| 7 12 o
Organics
70.8 Loose to very dense slss b 11
6.1 | Bedrock £ BC.LRec 1633
Linestone 70
Unweathered Rec
69,1 7] RC | 83%
7.8 | End of Borehole

0
3 5. Numbers refer to .
o, w7
’ Semsitivity 15 -;%—s {*4) STRAIN AT FAILURE



DESCRIPTION OF ROCK CORE - W.P. 25-77-05

TABLE 1
BOREHOLE CORE DESCRIPTION
NUMBER | DEPTH. (m) |%CR* |%RQD*| DEPTH (m) DESCRIPTION

1 5.6 - 19.6 87 0 5.6 8.4 ‘Boulders, limestone
- 6.9 17 17 8.4 8.8 Limestone, grey, fine grained, moderately weathered, very
- 7.4 50 50 closely spaced joints
- 7.7 58 58 8.8 10.8 Limestone, grey to greenish grey, fine grained, unweathered,
- 9.3 68 24 medium spaced joints
- 10.2 100 81
- 10.8 68 0

2 4.4 - 4.9 84 0 4.4 7.0 Boulders, limestone
- 5.3 20 0 7.0 10.7 Limestone, grey to greenish grsay, fine grained, unweathered,
- 6.2 17 0 medium spaced joints
- 6.8 0 0
- 7.7 89 56
- 8.0 96 89
-10.7 94 89

3 4.5 - 5.0 83 0 4.6 8.1 Limestone, grey, unweathered, very closely spaced joints
- 6.5 93 35 (apparently broken by drilling)
- 8.1 79 48

4 5.8 - 6.2 63 0 5.8 6.2 Boulders

6.2 - 7.7 83 47 6.2 7.7 Limestone, grey, unweathered, closely to very closely ‘
spaced joints (high core loss - probably due to drilling)

s CR= CORE RECOVERY ; RQD: ROCK QUALITY DESIGNATION TABLE |

A
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FOUNDATION INVESTIGATION REPORT
FOR
WeP, 25-77-05; Site 7~53

Collins Creek Bridge
Hwy. 33, District 8, Kingston

INTRODUCTION

This report summarizes the results of a foundation investigation

required for the above-noted structure replacement.
The field work was conducted between 85 08 27 and 85 09 11 utilizing a
continuous flight auger machine equipped with 82 mm I.D. hollow-stem augers

and B core barrels, and a diamond drill equipped with N and B casing and B

core barrels.

This work consisted of 4 sampled boreholes.

SITE DESCRIPTION

The site is located in the County of Frontenac, Township of Kingston
at the Crossing of Hwy. 33 Line E over Collins Creek.

The limits of this investigation are Sta. 114915 to Sta. 11+995 (Line
E chainage).

According to Chapman and Putnam (1984), the site lies within the
'Napanee Plain' physiographic area. This plain is generally characterized
by shallow overburden and numerous limestone outcrops. At this specific

site, however, the limestone bedrock has been eroded to form Collins Creek.

The existing crossing of Hwy; 33 over Collins Creek is a 16.8+ m long
single span bridge. Wirhin the investigation area, the existing grade of
Hwy. 33 slopes from elev. 77.2+ m at Sta. 11+915, to 76.5+ m at Sta.
11+995,



SUBSURFACE CONDISTIONS

General

The Record of Borehole Sheets, (Appendix) illustrate the conditions at
the borehole locations (refer to BH #1 to BH #4), The locations and
elevations of the boreholes and statigraphical profiles based on the
borehole data, are shown on the Borehole Locations & Soil Strate Drawing
No. 257705-A.

The sequence (from the surface downwards) of subsurface materials at

the borehole locations is summarized below:

(Boreholes #1 and #2)

Material Thickness
- Water 0.9 mto l.5m
= Gravel and Sand 2.8 m to 3.1 m
- Boulders, Gravel and Sand 3.3m to 3.8 m

-~ Limestone Bedrock -

{Boreholes #3 and #4)

Material Thickness
- Boulders, Gravel and Sand 2.3 m to 2.7 m
=~ Gravel and Sand 1.9 m to 3.8 m

~ Limestone Bedrock -

Stratigraphy

Gravel and Sand;

trace/some silt, trace clay

— i —— s ook o Ao et

AT BH # 1 and BH # 2, this material was encountered at the surface of
the lake bottom. Its thickness at these locations varies from 2.8 m to 3.1
m.



At BH #3 and BH #4, this material was encountered beneath the

Boulders, Gravel and Sand (Rock Fill).

Its thickness at these locations

varies from 1.9 m to 3.8 m¢ A 0.7 m thick layer of material containing

organics was encountered at the top of the Gravel and Sand deposit at BH

#4.

Phygical properties of the material, as determined from the results of

field and laboratory tests, are summarized below.

Natural Moisture Content (w)

Range
4,0~ 24,0%

A typical range of grain size distributions

Gravel
Sand
Silt
Clay

51
13
5
1

- 827%
- 51%
- 11Z
- 5%

Average Median
11.7% 9.5%

is indicated below:

The denseness of the material ranges from very loose to very dense.

Boulders, Gravel and Sand;

trace silt, trace clay,

usapnRy IR A i e T .

At BH #1 and BH #2, this material was encountered beneath the Gravel

and Sand deposit and immediately above the bedrock. Its thickness at these

locations varies from 3.3 m to 3.8 m.

At BH #3 and BH #4, this material was encountered at the surface. Its

thickness at these locations varies from 2.3 m to 2.7 m.

This material is interpreted as being rock fill. It should be noted

that diamond drilling was required to advance boreholes through this fill

at a number of locations.



The denseness of this material can be described as loose to very

dense.

Bedrock

At the borehole locations, bedrock was encountered at elevations

ranging from 66.4 m to 72.3 m.

The bedrock is limestone of the Gull River Formation of the Trenton
and Black River Group. For detailed descriptions of the bedrock core

recovered, refer to the Description of Rock Core in Table 1 of the

Appendix.

Groundwater

At the time of the field investigation, the groundwater elevation at
the borehole locations was approximately the same as the prevailing level

of Lake Ontario (elev. 75+ m).



DISCUSSION AND RECOMMENDATIONS

It is proposed to replace the existing single span structure carrying
Hwy. 33 over Collins Creek with a single span bridge along Hwy. 33 Line E
located essentially along the existing C/L. The proposal also involves

increasing the grade by up to 2.0+ m.

Two foundation problems have been addressed:

1) support for the abutments
2) minimizing the settlement of the approaches.

The recommendations in this report are applicable to the alignment
from Sta. 11+915 to Sta. 114995,

It is also proposed to conmstruct a temporary detour to the south of

the existing alignment,

Structure Design

STRUCTURE FOUNDATTONS

Four alternatives are recommended. The alternative which leads to the

least expensive design should be adopted.

Alternative 1: _ _Steel H-Piles Driven to_Bedrock
The abutments may be supported om 310 HP 110 steel H~piles, equipped
with reinforced tips, and driven to bedrock. Please refer to the Record of

Borehole Sheets for bedrock elevations at the borehole locations.

Pre—augering will be required to penetrate the bouldery zones. After
the piles have been installed, the pre-augered holes should be backfilled
with mass concrete placed by tremie methods. It may be necessary to

provide casing to prevent cave-in of the pre-augered holes until the



concrete backfill has been placed. These casings may be left in place if
desired. In view of these installation difficulties, Alternatives 2, 3 and

4 may be more appropriate for this site.

The following design values are recommended:

Pile Type Factored Capacity Capacity at
at U.L.So SUL.SO Type II
310 HP 110 1600 kN per pile 1150 kN per pile

However, the loading should not exceed the structural capacity of the

pile.

Alternative 2: Steel Tube Piles Driven to Bedrock
The abutments may be supported on concrete~filled steel tube piles
driven to bedrock. Please refer to the Record of Borehole Sheets for

bedrock elevations at the borehole locations.

The tube piles should be installed open-ended, as a combination of
driving and drilling will be necessary to advance through the bouldery
zones, When required, the drilling can be carried out through the tube
pile. When the piles have been seated on the bedrock, they should be
cleaned out and filled with concrete placed in the dry (after dewatering

the liner) or by tremie methods.

The following design values are recommended:

Pile Type Factored Capacity Capacity at
at U.LoSc S.L.S. Type II
Steel Tube 1600 kN per pile 1150 kN per pile

324 mm x 9.5 mm

However, the loading should not exceed the structural capacity of the
pile.
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The abutments may be supported on concrete caissons socketed a minimum
of 0.15 m into the bedrock. Please refer to the Record of Borehole Sheets

for bedrock elevations at the borehole locations.

The caissons may be constructed by advancing a steel liner through the
overburden and socketing it into the bedrock. if additional frictional
resistance is required, the caisson can be socketed deeper into the
bedrock. This operation will require drilling in order to penetrate the
boulders and bedrock. After the liner has been cleaned out and the
required reinforcing has been installed, the concrete should be placed in
the dry (after dewatering the liner) or by tremie methods. The steel liner
should remain in place after construction of the caisson has been

completed.

The following design values are recommended:

Caisson Diameter Factored Capacity Capacity at
at U.L.S. $.L.S. Type 11
0.76 m 3000 kN per caisson N/A

If larger diameter caissons are considered, please contact this office

for design details.

The capacity at S.L.S. Type II will not govern design as the bedrock
will not settle appreciably. However, the structural capacity of the
caisson shold not be exceeded, and its safe geotechnical loading should not

exceed the U,L.S8. values recommended.

——— — — — A i il i it ke e o e e e e T

The abutments may be supported on spread fnotings founded within rock
fill. For this alternative, the recommendation regarding preloading and
surcharging of approach embankments apply (refer to 'APPROACH
EMBANKMENTS').



The following design values are recommended:

- Factored Bearing Capacity at U.L.S. = 600 kPa
~ Bearing Capacity at S5.L.S. Type II = 250 kPa

Even at these recommended loadings, small settlements may occur within
the existing material beneath the footing locations and also within the
rock fill. If this alternative is selected, the bridge should be designed

to accommodate these anticipated settlements.

EARTH PRESSURES CALCULATIONS:

Backfill to structures should consist of granular wmaterials in
accordance with MTC Standard Special Provision #121 (83 10). Computation
of earth pressures should be in accordance with Section 6.6.1.2 of the
0.H.B.D.C.

For design purposes, the physical properties of the backfill are as

follows:

Material ya _b{_

Granular 'A’ 350 22,0 kN/m3
Granular 'B' 300 21.2 kN/m3
Rock Fill 350 20,0 kN/m3

(If lightweight fill is considered for backfill behind abutments, please
contact this office for physical properties of lightweight backfill for

earth pressure calculation purposes, and for design details).

For structures supported on piles or caissons founded on bedrock, the
foundation is considered to be non-yielding, and the at-rest condition

applies for calculations of lateral earth pressures.

For structures supported on rock fill, the foundation is considered to
be yielding, and the active condition applies for calculations of lateral

earth pressures.



SLOPE STABILITY

Final slopes should be 2H:1V or flatter for earth fill, and 1.5H:1V or
flatter for rock fill.

Temporary slopes should be 1.5H:1V or flatter.

FROST PROTECTION

For frost protection, 1.5 m of earth cover, or egquivalent, is
required.
DE~WATERING

De-watering for pile caps and footings ghould not be required if they
are constructed above the prevailing groundwater elevation.
SETTLEMENT

Differential settlements of the proposed abutments will be negligible
if they are constructed in accordance with the recommendations provided for

Alternatives 1, 2 and 3. For Alternative 4 (spread footings on rock f£fill),

small settlements are anticipated.

SLIDING RESISTANCE

For computation of resistance to lateral forces between the bottom of
footings and the rock f£fill (Alternative 4), the following adhesion values

are recommended:

- Factored Capacity at U.L.S. = 0.56
~ Unfactored Adhesion Value = 0.70
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Approach Embankments

Settlements of up to 0.2 m are anticipated under the proposed loading

conditions at the approach embankments.

In order to minimize the effects of this settlement on the completed
alignment, preloading and surcharging of the approach embankments between
Sta. 114915 and Sta. 114995 is recommended. The surcharge should be 1 m
above the final grade and extend over the planned limits of the proposed

embankments.

The preload period should be a4 minimum of 6 months. The embankment
preload requirements are applicable to the forward direction (including the
areas over the proposed abutments) as well as the transverse directions.
Although these preload requirements will reduce post-construction
settlements (by an estimated 50%), some maintenance may be required due to

residual settlements of the approach embankments.

Post construction settlements could be virtually eliminated by using
lightweight fill (slag or styrofoam) to construct the approach
embankments. This proposal would involve preloading with normal fill, as
described above, then subexcavating to the existing grade, and constructing
the approach embankments with lightweight fill., The lightweight fill
treatment would extend 25+ m behind the abutments. If this option is
considered, please contact this office for details regarding design and
construction. As a preliminary estimate, the following F.0.B. material

cost estimates have been determined:

a) pelletized "3/3" Structural Coarse" slag - $39/m3
b) pelletized "0ld Clinker” slag - $36/m3
c) air cooled "Open-Graded Pit Run" slag - $28/m3
d) air-cooled "1" Clear"” slag - $30/m3
e) styrofoam - $85/m3

To facilitate pile driving, particle sizes in the fill immediately
beneath the pile locations should not exceed 75 mm for steel H-piles and 50
mm for steel tube piles.



EROSION PROTECTION:

Where embankments adjacent to the lake/creek are constructed of
material other than rock fill, erosion protection, in the form of random
rip rap (minimum blanket thickness = 0.6 m) should be placed on the
abutment slopesextending from the toe to 0.6 m above the high water level.
The rip rap should extend a minimum of 2 m out along the lake/creek bottom.

In a transverse direction, this erosion protection should extend a
minimum of 10 m on both sides of the abutments,
DETOUR

It is proposed to construct a temporary detour to the south of the
Hwy. 33 alignment. The detour bailey bridge may be founded on rock fill.

The following design values are recommended for the detour

alternatives:

-~ Factored Bearing Capacity at U.L.5. = 600 kPa
- Bearing Capacity at S.L.S. Type I1 = 250 kPa

Even at these recommended loadings, small settlements of the detour

bridge may occur and periodic maintenance may be required.

MISCELLANEQUS

The field work for this project was carried out under the supervision

of Mr. I. Richardson, Student Engineer.

The report was written by Mr. D. Dundas, Senior Foundations Engineer,

and reviewed by Mr. M. Devata, Chief Foundations Engineer.
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The equipment used for the field investigation was owned and operated
by Marathon Drilling Co. Ltd.

Dt Dindi

D. H. Dundas, P. Eng.

Senior Foundations Engineer

M. Devata, P. Eng.

Chief Foundations Engineer
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EXPLANATION OF TERMS USED IN REPORT

N OVALUE: THE STANDARD PENETRATION TEST [SPT) N VALUE 5 THE NUMBER OF BLOWS REQUIRED TO CAUSE A STANDARD Simin O.0 SPLIT BARREL
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 63.5kg, FALLING

EREELY A DISTANCE OF 0.76m FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION
ACHIEVED. AVERAGE N VALUE 15 DENOTED THUS N

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT {Simm O.0. 60° CONE ANGLE ) DRIVEN BY 475 )
IMPACT ENERGY ON ‘A’ SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION 15 MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

501L5 ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

DENSENESS:

bocy (kPa) 0-12

12 -25 25-30 50 - 100

100 - 200 =200

VERY SOFT

SOFT FIRM STIFF

VERY STIFF HARD

COHESIONLESS SOILS ARE DESCRIBED ON

THE BASIS OF DENSENESS AS INDICATED 8Y SPT N VALUES AS FOLLOWS:

[N (BLOWS/0.3m)] 0 -5

5-10 10~ 30 30 - 50

=50

VERY LOOSE

LOOSE COMPACT DENSE

VERY DENSE

ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND/ OR STRENGTH.

RECOVERY:

SUM OF ALl RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH OF THE CORING RUN.

JOINTING AND BEDDING :

SUM OF THOSE INTACT CORE PIECES, 100mm+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN.

THE ROCK QUALITY DESIGNATION (R Q D), FOR MODBIFIED RECOVERY, 15:

ELEY 0 -25 25-50 | s50-75 75 - 90 90 - 100
VERY POOR| POOF FAIR GOOD | EXCELLENT
SPACING 50mm | 50-300mm} 0.3m=-1m| Im- 3m >3m
JOINTING  |vERY CLOSE]  ClOSE | MOD. closel  wioe | verr wioe
BEDDING VERY THIN THIN | MEDIUM rHICK  |very THICK

ABBREVIATIONS AND SYMBOLS

FIELD SAMPLING

MECHANICAL PROPERTIES QF SOIL

§5 SPLIT SPOON TP THINWALL PISTON m, kpa*!
W5  WASH SAMPLE O8§  OSTERBERG SAMPLE € H
S T SLOTTED TUBE SAMPLE R ¢ ROCK CORE Cy 1
B S BLOCK SAMPLE PH TW ADVANCED HYDRAULICALLY Cq }
€5 CHUNK SAMPLE PM Tw ADVANCED MANUALLY €, m?/s
T W THINWALL OPEN F S FOIL SAMPLE H m
1, 1
STRESS AND STRAIN u o,
u, kpa  PORE WATER PRESSURE oy0  KkPo
T, 1 PORE PRESSURE RATIO o kpe
- kpa TOTAL NORMAL STRESS 7 kpa
o’ kea EFFECTIVE NORMAL STRESS et kra
r ko SHEAR STRESS ¢ -°
o 4.0 kPa PRINCIPAL STRESSES ¢y kea
€ % LINEAR STRAIN by -°
€.6.€ % PRINCIPAL STRAINS 7 ke
£ kpog  MODULYS OF LINEAR DEFORMATION T, kPa
G kpa MODULUS OF SHEAR DEFORMATION 5, i
n 1 COEFFICIENT OF FRICTION
PHYSICAL PROPERTIES OF SOIL
A kg/m3 DENSITY OF S0LID PARTICLES e L% vOID RATIO
7; kNZm®  UNIT WEIGHT OF SOLID PARTICLES n 1,%  POROCSITY
A kg/m® DENSITY OF WATER w 1,%  WATER CONTENT
Y,  kn/ed UNIT WEIGHT OF WATER s, % DEGREE OF SATURATION
P kg/m’® DENSITY OF SOIL wo % LGUID uMIT
Y kNP uNiT WEIGHT OF sOIL wy % PLASTIC LIMIT
. kg/m® DENSITY OF DRY SOIL wg % SHRINKAGE LiMIT
)é kN/m® UNIT WEIGHT OF DRY 501 I % PLASTICITY INDEX = W) = Wp
By ka/m® DENSITY OF SATURATED SOIL I, 1 LOUIDITY INDEX il
Yeat kN/M® UNIT WEIGHT OF SATURATED SO e . - w
P kg/m® DENSITY OF SUBMERGED SOIL e T CONSISTENCY INDEX: Li,,
Y kN/m® UNIT WEIGHT OF SUBMERGED 501 1,%  VOID RATIO IN LOOSEST STATE

COEFFICIENT OF VOLUME CHANGE
COMPRESSION INDEX

SWELLING INDEX

RATE OF SECONDARY CONSOLIDATION
COEFFICIENT OF CONSCLIDATION
DRAINAGE PATH

TIME FACTOR

DEGREE OF CONSOLIDATION

EFFECTIVE OVERBURDEN PRESSURE
PRECONSOLIDATION PRESSURE

SHEAR STRENMGTH

EFFECTIVE COMESION INTERCEPY
EFFECTIVE ANGLE OF INTERNAL FRICTION
APPARENT COMESION INTERCEPT
APPARENT ANGLE OF INTERNAL FRICTION
RESIDUAL SHEAR STRENGTH

REMOULDED SHEAR STRENGTH
c
u

SENSITIVITY & e

€y )% VOID RATIO IN oe;qses\' s;'m
PO DENSITY INDEX —‘!—:—g—m
ol mm GRAIN DIAMETER

Dy mm  n PERCENT - DIAMETER

CU } UMNIFORMITY COEFFICIENT

h m HYDRAULIC HEAD OR POTENTIAL
a  m%/s RATE OF DISCHARGE

v m/s  DISCHARGE VELOCITY

i | HYDRAULIC: GRADIENT

k m/s  HYDRAULIC CONDUCTIVITY

j  kn/m® SEEPAGE FORCE



mee 1 DESCRIPTION OF ROCK CORE - W.P. 25-77-05
BOREHOLE CORE DESCRIPTION
NUMBER | DEPTH (m) |% CR* |[%RQD™| ODEPTH (m) DESCRIPTION

1 5.6 - 19.6 87 0 .6 - 8.4 Boulders, limestone
- 6.9 17 17 .4 - 8.8 Limestone, grey, fine grained, moderately weathered, very
- 7.4 50 50 closely spaced joints
- 7.7 58 58 .8 - 10.8 Limestone, grey to greenish grey, fine grained, unweathered,
- 9.3 68 24 medium spaced joints
- 10.2 100 81
- 10.8 68 0

2 4.4 - 4.9 84 0 4 -~ 7.0 Boulders, limestone
- 5.3 20 0 0 -~ 10.7 Limestone, grey to greenish gresy, fine grained, unweathered,
- 6.2 17 0 medium spaced joints
- 6.8 0 0
- 7.7 89 56
- 9.0 96 89
~10.7 94 89

3 4.5 - 5.0 83 0 6 - 8.1 Limestone, grey, unweathered, very closely spaced joints
- 6.5 93 35 (apparently broken by drilling)
- 8.1 79 48

4 5.8 -~ 6.2 63 0 .8 - 6.2 Boulders

6.2 - 7.7 83 47 2 - 7.7 Limestone, grey, unweathered, closely to very closely

spaced joints (high core loss  probably due to drilling)

* CR:= CORE RECOVERY ;

RQD = ROCK QUALITY DESIGNATION




RECORD OF BOREHOLE No

1

METRIC

25-77-05 LOCATION Sta, 11 +943.0_ °/s 10.6 m RT % Wey. 33 Line 'B' ORIGINATED By _ I.R,
8 HWY .33 BOREHOLE TYPE ___ N Casing, B Core COMPILED 8Y __ D.D.
DATUM ... Geodetic DATE B o827 - 28 CHECKED gy __ DD
et w JDYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & 2 |ResisTance PLoT NATURAL =
§2 | 3 bt Motstake LSWID | REMARKS
= w | 20 v 20 40 50 80 100 CONTENT L z9
Ol e w = 1 I J l i W W W, Sw &
= 1w w = o= & P L g
DESCRIPTION o uin a &. z% Q SHEAR STRENGTH —— T ——— GRAIN SIZE
w|S| % 2|38 | g |0 UNCONFINED  + FIELD VANE rER . DISTRIBUTION
12 5 | EO | & |equek Teaxal x Las vane |WATE CONTENT (%) (%)
Water Surface il ; | M 10 20 30 GR SA $1 CL
Water — =
= 74
3 | Lake Bottom g
5 | Gravel and Sand 1 ss 3
Trace/some Silt ‘a"_.
Trace Clay e Tss T 8 72 5 335111 3
Oce. boulders, occ.
organics
0.2 | Very loose to very dense|s 3188 7
4.6 T 7
Boulders, Gravel and SubnBG 4
Sand 5| pc |Rec 1877
Rec
Trace Silt 6 RC | 17%
Trace Clay 71 RC [Rec l502 68
Oce. Organics BLRC [Rac |
Very Dense
Rae
91 RC 687
—— _weathered 68
unweathered Re
Bedrock 101 RC |1 08%
Limestone Rec
11] RC | 687%

OFFICE REPORT ON SOIL EXPLORATION

tnd of dorehole

+

x5 . Numbars refer to

Sansitivity 10

20
1545 (%) STRAIN AT FAILURE
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EXPLORATION

3

OFFICE REPORT ON SOIL

RECORD OF BOREHOLE No 2

METRIC

WP 25-77-05 LOCATION __ Sta. 11 + 962.0: %/s 11.0m RT 4 Hwy. 33 Line 'E' ORIGINATED By I.R.
pisr__8 Mwy __33 BOREHOLE TYPE __ N Casing, B Core COMPILED BY __D.D.
DATUM ___Geodetic DATE 85 08 28 - 29 CHECKED By _ D0,
& wi | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES e 3 | REsiSTANCE plOT prasmie NATURAL ¥
g2 L LimIT pOisTuRe t‘IMIT :O REMARKS
- 20| & 20 40 80 80 100 CONTENT Z=
Q x i = 3 i h ) ] Wep - W w,] 5% &
ELEV DESCRIPTION TlHE| w3 %g 5 SHEAR STRENGTH T — 2 | Grain sizE
DEPTH o 128 36 | g o unconmneD  + FIELD vanE WATER CONTENT ()] ¥ |PSTRIBUTION
(< > | &Y g # QUICK TRIAXIAL X LAB VANE NT (%) (%)}
74.8 | Water Surface n : AR 10 20 30 GR $4 SI CL
0.0 | Water - =
73.9 | take Bottom ] 74
0.9 | Gravel and Sand o] 1188 | 10
Trace/some Silt by -
Trace Clay .o
Oce. Boulders, oce. 2, o
Organics a "] $s 20 72 [=] 51 42 5 2
71.1 | Compact L.t
3.7 | Boulders, Gravel and Q'
Sand L
3 4%
Trace 5ilt ?4 JA ;g RB:: goz 7
Trace Clay Q‘:
Occ. Organics -5 4 5| RC |Ree {172
Very Dense
67.8 Rec 68
7.0 RC | B9
Badrock
Limegtone Rec
RC %
Unweathered % 66
Rec
64.4 RC | 94%
10.4 | End of Borehole

+3, x5 : Numbers refer to
Sansitivity

30
15 65 (%) STRAIN AT FAILURE
10




fu

RECORD OF BOREHOLE No 3

o

METRIC

s

23+77-03 LOCATION __Sta, 11 + 962.7;, “/s 3.3 m Lt ¢ Hwy. 33  Line 'EY ORIGINATED By I.R.
8 HwyY __ 33 BOREMOLE TYPE H.5., Auger, N Casing, B Core COMPILED BY  D.D.
DATUM Geodetic DATE 85 09 11 CHECKED 8y ._ D:D.
OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ﬁm § RESISTANCE PLOT masrie NATUAL =
£Z2| Ui OISTURE T =) REMARKS
s 0| » 20 40 80 80 100 CONTENT zz
Ola 1 et L U s Wp W w, | Suw &
DESCRIPTION sl w2183 5 SHEAR STRENGTH o 2 | crain sizt
' =13 2| $|138] 5 |ounconemen  + Fiewo vane TER CONTENT (° DISTRIBUTION
gz 3 | &Y | @ [ocuck Traxial  x 1ag vang |WATER CONTENT (%) {%)
Ground Surface w : o 10 30 GR SA S| CL
Boulders, Gravel and ‘ED;
o
Sand L < 76
Trace §ilt L
Trace Clay |
Oce. Organics ;,:, 1188 4.6 "9!"
Loose to very dense M ¢
Gravel and Sand ;f' 74
Trace/some $ilt R 2] 88 5
Trace Cla Doc, o«
foulders,  Occ.Organics - | —a85 | 17 o 82 13 (5)
Bedrock 41 RC |Rec 183% 72
Limestone
Ree
Unweathered 5t re | 939
70
Rec
6 RC | 799

WFICE  KBPURT U SUIE EAPLUKALIUN

End of Borehole

+3, x5 Numbers refer to
Sensitivity

20
15 45 {%) STRAIN AT FAILURE
10




25-77-05

Frg

8 Hwy _ 33

o

LOCATION
BOREHOLE TYPE B.5. Auger, N Casing, B Core

Sta. 11 + 941.0; /s

RECORD OF BOREMOLE No 4

3.3 m LT. & Hwy, 33

Line '8!

ORIGINATED BY _I.R.
COMPILED BY

DATUM _._Geodetic 85 09 11 CHECKED 8Y __B.D.
$SOIL PROFILE SAMPLES | w | DYNAMIC CONE PENETRATION
By % |RESISTANCE PLOY pastic A o] L E
- w |38 @ 20 40 60 80 100 |7 conrer LM S Q
9 -3 thi ; | ) i i WD W b
Bl w2183 5 [SHEAR STRENGTH AP 3
DESCRIPTION = Xl « -
S =S 85 % |o unconrined * FIELD VANE| e conT N
g1z » | %Y | @& | QuCK TRIAKIAL  x LAB VANE w NTENT (%)
Ground Surface v ! o 10 20
Boulders, Gravel and [{}
Sand e
Trace §ilt ' 4 76
Trace Clay o d
Oec. Organics o
Loo : i "L
o SS
Occ._Organic Zones | 74 2
Gravel and Sand 88
Trace/some Silt T
Trace Clay
Occ. Boulders,Oce. 58 72 ©
Organics
lLoose to very dense 88
Bedrock RL 632
Limestone 70
Unweathered
RC

OFFICE REBORT OM. SO EXPLORATION

End of Borehola

+3' %5 . Numbars refer to
Sensitivity

0
15 45 (%) STRAIN AT FAILURE
1o
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i -,
3 . YN
Y METRIC WP No 25-77-05 | WV
~ - - I W ¥
& CHRERNSIORS  ART 115 METRES G < 2 ! \'\,a'/
2TRE E W T S - _— H e
o 4 1 N ° o o N KUOMETRES » MEIRES. COLLINS CREEK BRIDGE | SHEET
¢ - | <+ NG - 3 z ) |
- - — ' 3 §
E i it / X ! 8CRE HOLE LOCATIONS & SOIL STRATA:
e 13 i, vy 33 LINEE - g o ! i
= H G s o
3 : [ P o 3
= k 77 I3 .
b - P A ] RS LW I by
£ 1 ey k
. e D - 25, GRAVE; s c,wuuv 74 ol 7 X | i
3 ot of SRE, TRACE OF CLAY @ 5 o L L \ } s OF
- ¢ ORGANICS {ocse to Y Dense O s WL 58508 o ! 33 S st NS !
g 75 o 4 LENNDX & i
< 7_.;5.{,.213_9_}—- S 4 ~ . rx Sy @ 4 ¥ ]
g e T e o ! 2 =\ /25 Wi ADDINGTON f__ !
2 ' T wATER AE A [T
5 "' GRAVEL & SAND 2 = WE ENE e A | i
£ YHICEFSONE ST, TRACE OF CLAY . i Q f Lo !
g OCC _BOULDERS , OCC ORGANICS o5& - PG “of i
s Very ioose te Very Dense s. e Fp e e | frer; / iy
¥ . . tE 70 ! P
H L ri : i
3 IS T it / bl !
£ ro LIMESTONE g 3R / 1
S BEDRCLK ? BQQLDERS GRA\‘E[ & B
Uaweathered oA J — TRACE SUY, TRACE LAY T Ty
4 os GCC ORGARICS - & ¢ *A\NC«%! NI
= Very Dense°D o *\ SCOGERS 133 H
: 68 i c LA " RS i
or R ¥THWY 33 LINE ‘E AN |
o6 v"s{"’?‘!fad%"}y- ? ‘*? i i
we £
N . - g : i
85 LIMESTONE . K..YSC:ZE{AN
BEDRGCK i "y Ztm G 3 FIT
62 Unweatharad =~ s !
” SECTION A-A > ‘
- TEGEND i
67 C N_A . 82 3
Q‘ Sare Ha'e f
!
“ H '¢“‘ Dyagmic Tong Parafratios Tesr [Conay H
I 3 . ' i -Q— Bore Hole & ZTerne %
f 4 > 5 1 P
* 7 79 N BlowssUdm (S1d PenTes, 475 3/binv) !
78 :EH‘"" 3% U'NECE’ 78 CONE Bows/G-3m 60" (ang, 475 J7biaw] ; i
17 = M ﬂ' - - ;i\ e —77 *‘ WL gt tima of wnpscigotion E %
" yora B " BOULOERS, GRAVEL & §AND . 76 1985 08 ard 69 P
ey TRACE OF Sit TRACE OF Ciay °, E i H
0.5 ] sl 7 oct orcamics - 9.—3 M o W T£8: 8508 :
75 5 oy 7 73 i
D OS] [Gloose to Very Dense on -y OrSSossr==— i
74 e %—:E-s:‘-_i hom? il Tl et e o R s . i |
A GTAVEL & SAND . o ; i
73 p. G2 . T TRACE ZSOME_SILT, TRACE C1AY < ot o : - N i : 1 H
ARG A ,,aﬂ BOULDERS , GCE ORGANICS g PLAN No | ELEVATION| STATION CFFSEY |} H
72 v T tooss to Compact L 2o VS CALE ]
T g0 2, T - PR P 1 748 | 11+943.0 | 10:6m :
7 LIMESTONE R CH Oy g e m 7 0 - :
BEDROIK BOULDERS, G‘%A\fﬂ & i 2 4.8 | 1i+352.0 11.0m 2 :
76 Yrweathared IRACE _SIY C" CLAY
) [alnn OR{:A’WCJ SRS 3 bi-B4 1144527 J-3mtr
e Yery Des\'a 3.
B C N 4 18- Ytedd G 33Im it
55:3”4\ )
&3 & T 58 a4 : -1
~ 1 s, ‘3’ *
67 LIMEST one S A a2 : 32 ;
3EDRGCK =
Unweurhered ;
o ; 6¢ 80 PERPOSED  SRADE 80
68 : 65 73 78
et T H i *
54 T - &4 T - + : . 76
LCOUIINS CRECKX iK1 7¢ 59 82
” SECTION B8-8 s e 5
STALE 72 72
m 1 G Im 70 ro
¢ A ¢s =NOTE=- _
: i . The boundarias between 338 strota hawe baes srtobinred |
& N b oy of Bzcrt Hoin lscations, Beiwess Borax Holes 1ha 3
[-¥ ..M! 54 bound; are d from aeciogre! avidents.
S - o e
- s = TOOTE: 1
&% T; s - 9: ? 67 thet project and other
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. B 7% I TR
- Aw "z 0 - Em
T
i ;
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provide the space for walikway up to the waterline., This
area would ba treated with flar stones. The details for She
walkway would be £inalized by the Planning and Dasign
Seetion. This detnil would have Lo bha shown on the
Structural Seneval Avrangement Plans of zl1 thraee
structures wvhen it iz finsliged,

1 am sending you hevewith the original fracings of the
Loyalisr Paviway Aestheric Considerarion Ffor Millhavean Craek
Bridge, site 17-102 and Cellins Creek Bridpn, site 7-%3 for
inclusion with your gontranct drawings. The Hillhaven Creek
Bridge drawing may bave to be rransfarved by photograph o A
propar slsze contracs drawing ayler,

Tae flutiog {(groove) derails showm on the outside face of
the barrviar walls has dicracted the losavions of barvier wall
consiructrion joints which are as shown on tne asrached
drawings. The econarruction jninr lacarions are dlffgrent
than what was submifred in your packeme to rhe reglon,

Would vou plesse maze necessa~y revisions on your barrier
wall drawings resulting frem the reolocarion of construction
Joinzs,

Wo have not finalized the rough texture Ffinish parcern for
the exposad faces of ~he wingwalls vat. ‘lowaver, this
dezalil could be spoeified in rhe non-siandard special
provigion when {r i3 finalired.

The Region will Yook afrar che simila- dezalls and vavisions
for Parrort's Bay structyra,

M. [
1.M, Talam
Senior Structuval Enpinees

ee R.0, Wyeliffa

ce J.W. Retd {Avrm: B, Tarint)
e Ted Paillips

e 5. Kg

ce M. Devara_

MY thm



To:

® | @
memorandum

Qntario
Tels 37 3 1

Q.M. Islanm Date: 1987 04 01
Sr. Structural Engineer

Structural Section

Kingston

From: Foundation Design Section

Room 315, Central Building

W.P. 25~77-03/04/05

Millhave Creek Bridge, Site 17-102
Parrott's Bay Bridge, Site 17~103
Collins Creek Bridge, Site 7-53
Hwy. 33, District 8, Kingston

Further to your memo dated March 23, 1987, and our telephone conversation
of March 31, 1987, following are our recommendations for foundations
for the proposed 1 m high above-noted structures:

1)

2)

3)

4)

or

If

THAD-1318 (10/78)

Provided that some differential settlements can be tolerated,
especially between the parapet wall and the abutments, the
proposed parapet walls may be founded on spread footings.

The base of the spread footings should be founded below the
depth of frost penetration (1.5 m) on 1 m thick pads of
engineered fill.

The engineered fill should extend down at a 1 H : 1 V glope
from the edge of the footing

The engineered fill should consist of:

a) compacted Granular 'A’

b) rock fill (with maximum dimension less than 150 mm)
~if rock fill has been used as backfill to the
abutments, and for the immediate approaches.

there are any questions, please contact this office.

@‘A‘DA‘-M&Q
D.H. Dundas, P. Eng.
Sr. Foundations Engineer

fa
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“memorandum

Ontario
Tel: 3731

To: E.C. Lane Date: 1987 03 10

Head, Structural Section
Kingston

Atten: Q. Islam

From: Foundation Design Section
Room 315, Central Building

RE: W.P, 25=77-03, Millhaven Creek
W.P. 25-77-04, Parrotts Bay
« W.P, 25-77«05, Collins Creek

Hwy. 33, District 8 - Kingston

Further to your recent discussions with M. Devata, we have reviewed
the foundation requirements for the above-noted three structures.
We are satisfied with the recommendations given for Millhaven Creek
and Colling Creek.

For Parrotts Bay, we are still of the opinion that the use of tube
piles as discussed in the Foundation Report, is the most feasible
solution. However, in order to facilitate the installation, the
degign should involve 450 mm diameter concrete~filled tube piles
equipped with driving shoes as per M.T.C. standards. ¥For such a
diameter,loads of 2200 kN/pile at the U.L.S. and 1500 kN/pile at
the 5.1.5. II could be used.

If you require additional information, please do not hesitate to
contact this Section.

L. Politano
Project Foundations Engineer

for

M. Devata
Chief Foundations Engineer
LP/MD/mmj (East)

C_’_:C.s w\»h—i“

7540-1318 (10/78)



me&horandum @

Ontario
Tel: 3282

To: W.L. Lin Date: 1987 01 02
Design Engineer
Structural Office
3501 Dufferin Street

From: Foundation Design Section
Room 315, Central Building

RE: Collins Creek Bridge
W.P. 25-77-05, Site 7-53
Hyy. 33, District 8, Kingston

This office has reviewed the General Arrangement Drawing
7-53-P1 for the above noted project.

Our comments are as follows:

1) As discussed in our meeting of 86 11 05,
the footing excavation should be confined by a
cofferdam and tremie concrete should be used
to balance the hydrostatic head before continuing
with footing construction in the dry.

2) At the NW quadrant of the proposed structure bedrock
was encountered at Elev. 71+ m, while atthe NE
quadrant bedrock was encountered at 72+ m., The
preliminary drawing indicates that the base of the
tremie concrete will be at Elev. 72,

If a portion of the spread footing is founded
on bedrock while the remainder is founded on
boulders and gravel, there is a possibility of
differential settlements occuring. This
possibility could be reduced by founding the
base of the footing a minimum of 0.3 m above
the bedrock if possible either on existing
overburden or on a granular pad.

If there are any questions, please contact this office.

D Nl

D.H. Dundas, P. Eng.
Sr. Foundations Engineer

for
M. Devata, P. Eng.

: Chief Foundations Engineer
DHD /MD / mmn j (East)

7540-1318 (10/78)



	0001279
	0001280
	0001281
	0001282

