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EXPLANATION OF TERMS USED IN REPORT

N VALUE! THE STANDARD PENETRATION TEST (SPT] N VALUE IS THE NUMBER OF BIOWS REGUIRED TO CAUSE A STANDARD 5imm O, D. 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
FREELY 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 {5 DENOTED THUS N.

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT { Simm O.D. 60° CONE ANGLE) DRIVEN BY 475 )
IMPACT ENERGY ON 'A’ SIZE DRILL RODS, THE RESISTANCE TO CONE PENETRATION |5 MEASURED AS THE NUMBER OF BLOWS FOR EACH  0.3m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND,

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

COMESIVE 5CHLS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH(CU} AS FOLLOWS:

[ ¢, (kpa) 12 - 25 25-50 | $0-100 ]| 100 - 200 | =>200
SOFr FIRM STIFF VERY STIFF HARD

0~ 12
VERY SOFT

DENSENESS: COHESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY SPT N VALUES AS FOLLOWS:
[N{8LOWS /0.3 m) 10 - 30 30 - 50 >50
comPACT | DENSE |VERY DENSE

0~ 5 5-10
VERY {QOSE LD05E

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

RECOVERY: 5UM OF ALL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED A5 A PERCENT OF THE TOTAL LENGTH OF THE CORING RUN.

MOPDIFIED RECOVERY: 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 MODIFIED RECOVERY, 15:
| rap (%) 0-125 25 - 50 50 - 75 75 - 90 90 ~ 100
VERY POOR|  POOR FalR Gooo | exceuenr

JOINTING AND BEDDING:

SPACING 50mm | 50~ 300mm{ 0.3m - tm | im - 3m | >3m

JOINTING  |vewr ctose| clOsE | MOD.CLOSEl  WiDE | VERY WIDE

BEDDING VERY THIN THIN MEDILM THICK | VERY THICK

ABBREVIATIONS AND SYMBOLS
MECHANICAL PROPERTIES OF SOIL

FIELD SAMPLING

55 SPUT SPOON TP YTHINWALL PISTON m, keg™!  COBFFICIENT OF VOLUME CHANGE
W5 WASH SAMPLE 035  OSTERBERG SAMPLE Ce ! COMPRESSION INDEX
S T SLOTTED TUBE SAMPLE R ¢ ROCK CORE Cy 1 SWELLING INDEX
B S BLOCK SAMPLE P H T W ADVANGCED HYDRAULICALLY €y i RATE OF SECONDARY CONSOLIDATION
€5 CHUNK SAMPLE M TW ADVANCED MANUALLY ¢, me/s  COEFFICIENT OF CONSOLIDATION
T W THINWALL OPEN F 5 FOIL SAMPLE _ H m DRAINAGE PATH
1, 1 TIME FACTOR

STRESS AND STRAIN U %  DEGREE OF CONSOLIDATION
Uy, kba  PORE WATER PRESSURE o  kPo  EFFECTIVE OVERBURDEN PRESSURE
7, ! PORE PRESSURE RATIO o kPa  PRECONSOLIDATION PRESSURE
o kPa  TOTAL NORMAL STRESS 7 ko SHEAR STRENGTH
a’ kpa EFFECTIVE NORMAL STRESS e’ kPa  EFFECTIVE COHESION INTERCEPT
T kba  SHEAR STRESS ¢ =*  EFFECTIVE ANGLE OF INTERNAL FRICTION
o .0, kPo PRINCIPAL STRESSES &, kpa  APPARENT COHESION INTERCEPT
€ % LINEAR STRAIN Py ~*  APPARENT ANGLE OF INTERNAL FRICTION
€ .66 & PRINCIPAL STRAINS Ty kPo  RESIDUAL SHEAR STRENGTH
3 kPa  MODULUS OF LINEAR DEFORMATION T, kPa  REMOULDED SHEAR STRENGTH
G kpa MODULYS OF SHEAR DEFORMATION 3 1 SENSITIVITY = .f..‘..ﬁ._
P ! COEFFICIENT OF FRICTION ' fr

PHYSICAL PROPERTIES OF SOIL

A kg/rn3 DENSITY OF SOUID PARTICLES e 1,%  VOID RATIO ®in 1,%  VOID RATIO IN DENSEST STATE
A kN/m®  UNIT WEIGHT OF SOLID PARTICLES n 1% POROSITY iy ! DENSITY INDEX =§"‘ “: -
2, kg/m® DENSITY OF WATER w 1% WATER CONTENT D mm  GRAIN DIAMETER mex T min
Y,  kN/M UNIT WEIGHT OF WaTER 5, % DEGREE OF SATURATION Dy mm  n PERCENT - DIAMETER

P kg/m® DENSITY OF 501 woo % uQuID LimIT ¢y ! UNIFORMITY COEFFICIENT

Y KN/e? UNIT WEIGHT OF SOIL LA % PLASTIC LimT h m HYDRAULIC HEAD OR POTENTIAL
lé kg/m5 DENSITY OF DRY 501t Wy % SHRINKAGE LiMIT q m®/s  RATE OF DISCHARGE

7é kN/m® UNIT WEIGHT OF DRY SOIL " % PLASTICITY INDEX = W, « W v m/s  DISCHARGE VELOCHTY

Rat  ka/m® DENSITY OF SATURATED SOIL ) 1 LIGUIDHTY INDEX t men® i HYDRAULIC- GRADIENT

Yoot kn/m® UNIT WEIGHT OF SATURATED SOOI R k m/s  HYDRAULIC CONDUCTIVITY

P' ka/m® DENSITY OF SUBMERGED SOIL e} CONSISTENCY INDEX: “‘““L“i”;,“""" j  kn/m® SEEPAGE FORCE

7' _kN/m“ UNIT WEIGHT OF SUBMERGED 501L Crax L% VOID RATIO IN LDOSEST STATE
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FOUNDATION INVESTIGATION REPORT
For
W.P. 83-74-19; Site 36-~1336-62
Red Hill Creek Crossing Widening
Hwy. QEW, District 4, (Burlington)

INTRODUCTION:

This report summarizes the results of a foundation investigation

required for the proposed bridge widening and its approaches.

The fieldwork was conducted during the period from 84 05 10 to
84 05 14 utilizing continuous~flight auger machines equipped with 82 mm
t.D. hollowstem augers. Wash~boring techniques were employed where

necessary.

This fieldwork consisted of 4 dynamic cone penetration tests/sampled

boreholes.

SITE DESCRIPTION

The site is located in the City of Hamilton, Regional Municipality
of Hamilton-Wentworth at the intersection of Red Hill Creek backwater

and the QEW between the Woodward Ave. and Burlington St. exists.

There is an existing bridge at this location.

According to Chapman & Putnam (1966), the site lies within the
"Iroquois Plain' physiographic area, at this location bordering the

south end of the Burlington Bar,

The local topography is relatively flat, with the channel of Red
Hill Creek approximately 3 m below the grade of the QEW.

SUBSURFACE CONDITIONS

General

The Record of Borehole Sheets (Appendix), illustrate the conditions
at the borehole locations. The locations of the boreholes, and
stratigraphical profiles based on the borehole data, are shown on Drawing

No. 3 of the Contract Drawings.
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The thickness of overburden is approximately 18 m. The bedrock

surface dips gently towards the northeast.

The sequences (from the surface downwards to bedrock) of subsurface

materials at this site is summarized below:

Material Thickness

silty clay fill 1.1 - 4.0 m
silty sand 1.0 ~ 4.7 m
silty clay 11.0 ~15.5 m

SILTY CLAY (CL); SOME SAND, TRACE/SOME GRAVEL

This very soft to stiff fill material was encountered at the surface
at all borehole Jocations, where its thickness ranges from 1.1 to 4.0 m.

The material also contains occasional zones of silty sand.

Physical properties of the material, as determined from laboratory

test, are summarized as follows:

Range Average
Natural Moisture Content (w) 20.5 - 26.5% 24.3%
Liquid Limit (w.) 17.5 - 29.5% 25.0%
Plastic Limit (wp) 14.0 - 19.0% 16.2%

Figure 1 illustrates a typical grain size distribution for this

material.

SILTY SAND; SOME/WITH GRAVEL, TRACE CLAY

This very loose to very dense material underlies the SILTY CLAY

at all borehole locations, where its thickness ranges from 1.0 to 4.7 m.

The material also contains occasional zones of organics.

Physical properties of the material, as determined from laboratory

tests, are summarized as follows:

Range - Average
Natural Moisture Content (w) 8.0 - 29.,0% 14.9%

Figure 2 illustrates a typical grain size distribution for this
material,



SILTY CLAY (CL); SOME/WITH SAND, TRACE/SOME GRAVEL
This stiff to hard material underlies the SILTY SAND at all borehole

locations where its thickness ranges from 11.0 to 15.5 m. Transitional
zones, grading from silty clay with shaly layers to weathered shale

were encountered within this deposit, immediately above the bedrock.

Bedrock

The bedrock is shale of the Queenston formation.

Groundwater

At the time of the field investigation the elevation of the

P e

P. Payer, P. Eng.
Senior Foundations Engineer

K. G. Selby, P. Eng.
Chief Foundations Engineer
(West)

groundwater was 75.1 £ m.
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OFFICE REPORT ON SOIL EXPLORATION

-

Musiy of
Tramsburiation ang

Communinations
Cintane 7
RECORD OF BOREHOLE No ! METRIC
W 83-74-19 LOCATION Co-ords, N 4 791 D21.0; FE 282 854.% ORIGINATED BY DD
DIST 4 HWY___QEW BOREWOLE Typg __ Cone Test, U-5 Auger COMPILED BY ™
DATUM Geodetic DATE 84 (05 10 « 11 CHECKED BY S0
ne | o w DYNAMIC CONE PENETRATION Y
SOIL PROFILE SAMPLES :4%., g RESISTANCE PLOT siasTic NATURAL oo - REMARKS
e 6| » 20 4p 60 80 oo [UM7  conTewr imT | SO &
9 o & - P s i ] i 1 Wp W w, :g
ELEV DESCRIPTION & ‘fgf w | 2 %é & |SHEAR STRENGTH e iy D%’i«%";‘u?.'éi
DEPTH w151 2 S 1261 5 |ounconrmep  + FiED vane ol !
£)2 5 gu & | cuck TRIAxAL  x 1aB vang | WATER CONTENT (%) (%)
78,0 Ground Surface w £ w 20 40 60 GR SA §1 ¢l
0.0 Silty Clay 1 1
74.9 * T T T
1.1 $1lty Sand T
73.9 ke . 2 58 2 74
2.1 W13 Tss [ 14 k Homect 017 52 31
1. P ]
SR EA 88 At S
/v 56 MM
1 5 58 56 72
L
8ilty Clay (CL) 1 {6 55 | 69
: "
some /with sand AT o 017 50 33
trace/some gravel 1 U 70
/118 {ss | a8
Stiff to Hard )/
i1
ol 9 188 | 22 68
11
1
N ToT 55 118
bq 66
/J
4 11] 88 14
// 64
)
// 12| 85 | 39
//
mmmmm wdd]
occ. shaly layers p] 1 62
)/
// 131 88 { 35
{ -1}
g
’
//
58,4 1 iy I BB em
17.6 Probable Bedronk
Shale
End of Borehole
*  some sand
trace/some
gravel
very soft
**  gome/with gravel
trace clay
very loose

+3, x5 Numbaers refer to
Sensitivity

20
15 0-5 (%) STRAIN AT FAILURE
10




Mimsiry of
Transpoyianon and
Comthunicatons

Cintang

RECORD OF BOREHOLE No 2

METRIC

OFFICE REPORT ON SOOIt EXPLORATION

s

("R B3~74-19 LOCATION Co-ords, N 4 791 037.5; £ 282 846.0 ORIGINATED BY hale}
DIST Hwy._ . QEW BOREHOLE Type__ Cone Test, H-S Auger compiLep BY o ™
DATUM Geodetdc DATE g4 05 11 CHECKED BY ,@:
SOIL PROFIL SAMPLES | & w {DYNAMIC CONE PENETRATION .
3 LE ..._,.2 g RESISTANCE PLOT rastic VATURAL L ml o T REMARKS
= $6| = 20 40 6p 80 1go |'MT  cowTewt tmT | SO A
9 o m et e 4 ) ) 1 4 Wp W W" Dg
ELEV " Eiw| w| 2|88 ] & |[sHEAR STRENGTH M — GRAIN SIZE
DEPTH DESCRIPTION =53] 21 $136| % |ounconmnep  + FiELD vane WATER CONTENT ()] 7 [PSTRIBUTION
21z 5 | &Y | @ |eouck rraxal  x 1AB VANE . (%)
76.0 Ground Surface 5 I o 20 40 60 GR SA 81 CL
0.0 silty Clay (CL) //
some sand L 1 ...x...
trace/some gravel // 38
3.9 Very Soft to Soft | U lss 17 7 - 16 25 39 20
7.1 5ilty Sand A IEETS
some /with gravel 1,
trace clay L 1gs |2 o 0 83 17w
vee organie T 79
(peat) zones 1],
71.9 Very Loose to Loose || D pYs 5
4.8 Silty Clay (CL) 1A
somé/with sand A1 ]
trace/some gravel ] ¥ 7 ol
69.4 Stiff to Hard 6185 137 i
6.6 End of Borehole

| AL b s i e 2

+¥, &5 Numbers refer to
Sensitivity

20
1545 (%) STRAIN AT FAILURE
10
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QOFFICE REPORT ON SOQIiL EXPLORATION

Munisiry ot
Transportahon gpd
Commnmitatiting

Ontang 9
RECORD OF BOREHOLE No 3 METRIC
W P 83-74-19 LOCATION Cowords. N 4 791 055.5; E 282 895,0 ORIGINATED BY ™
oisT 4 hwy__ QW BOREHOLE Typg  Cone Test, H-S Auger comPILED BY o™
DATUM Geodetic DATE B4 05 11 < 14 CHECKED BY 50
@ AMP - wr | OYNAMIC CONE PENETRATION .
SOIL PROFILE S LES r_,g 3 RESISTANCE PLOT pasTic ATORL o '-33 REMARKS
= $6| 4 20 40 60 8O0 igp M7 cowrewr vt SO s
Olw & = > ! h 7 ) ] Wp W W, 5“3-'
ELEV DESCRIPTION & g w g gé 5 |SHEAR STRENGTH PRIV C— D%ﬁ?ler; ?léi
DEPTH w IS Z | 5 |36 | T |0 UNCONFINED  + FIELD VANE ol Y BUTY
g1z 5 gu & | ouick TriaiaL  x LaB vang | WATER CONTENT (%) %)
76.0 Ground Surface » ¢ & 20 4D 60 GR 5A §1 CL
001 sttty clay (L) W
some sand AT T8 1T7% -é.,—
trace/gome gravel ]
Fi Stiff
m to Stiff e lss Ta =Sy
occ. silty  EIRC wlo 16922 8
sand zones //
4 {ss |7
72,0 11
%.0 72 ]
5 188 (41 o 29 48 17 6
Silty Sand q
some/with gravel 6_188. 157 , S,
trace clay T
Dense to Very 7 185 166 I 42 42 15 1
Detige .
- ({8 | ss 168 68
67.5 b
8.5
//
M9 |55 (13
rd 66
|{i0] ss 18 e 3 34 40 23
5
Silty Clay (L) / 64
some/with gand /V e
%
trace/some gravel i
"
Stiff to Hard d 62
%
//
// mw.-we
1
//
// 58}
1]
56.5
19.5 Probable Bedrock
End of Borehole

+3, x5 . Numbers refer 1o
Sansitivity

20
15r5 (%) STRAIN AT FAILURE
10




SOIL EXPLORATION

OFFICE REFORT ON

Mimstry of
T1ENSPOMBUOR dnd
Communications

Qnrang ]O
RECORD OF BOREHOLE No 4 METRIC
W P 837419 LOCATION Co-ords. N 4 791 039.3; E 282 903.5 ORIGINATED BY ™
DIST____ 4 Hwy___ QEW BOREHOLE Typg _ Cone Test, H-S Auger COMPILED BY ™
DATUM Geodetic DATE 84 05 11 CHECKED BY 4250
DYNAMIC CONE PENETRATION
5011 PROFILE SAMPLES | & v | 2 | REsisTANCE pLOT NATURAL =
=51 8 PLASTIC  woustuke  LIGUD | o, REMARKS
e $6| = 20 40 60 B8O 100 |UMT contenr T | 5O
9 o m - = ] i 1 i u Wp W w, A &
ELEV DESCRIPTION Elol w2125 & [SHEAR STRENGTH e st = | GRAIN $12E
DEPTH I 8% % | o unconFinep * FIELD VANE] oo ONTENT (% y DISTRI?UTION
é z 5 | BY | & [ ouck TRIAKIAL  x 1AB vane NT {%) {%)
76,0 tround Surface n £ v 20 40 60 R 5A 51 CL
0.0
Silty Clay (CL) [ v
some sand . 1 1] 85| 5 g
trace/some gravel [
Soft to ¥Firm // 2 S8 .2 74
131 ss| & .
72,3 1l A ) Hpt 124 52 23
3.7 T 85120 K
Silty Sand \\
some/with gravel 6y 88117 £>
trace clay . i
Compact to . I 70 [~ i 52 32 14 2
Very Dense ' 8 s8 1 3R ,_..--*:b
69,0 C
7.0 A M‘ﬁm
- .
9 551 18 68 i Sy
$1lty Clay (CL) A [
some/with gand
trace/some gravel 1110 ss|is
Stiff to 9 66
Very Stiff
M11 1 ss] 11
|4
171 64
63.4 Fi2 | 85121
12.6 End of Borehole

+3, x5 . Numbers refer 1o
Sensitivity

20
15.4-5 (%) STRAIN AT FAILURE
10




7812 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SItT Fine { Medium I Coorse Fine l Coarse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION { Metric)
f 2 3 4 5 0 20 30 40 50 75uum 150 um 00um 600um 1,18 mm 2. 36 mm S E5mm 9.0 mm 37.5mm 3.0 mm
100 T 53im 106um 250um 425 um 850 um 2.60mm 475 mm 3.2mm | 26.5mm | 53 0mm 75.0mm
,_...---"-“"“'"“ - °
90 e il / 1o
’/
,/
e
80 /./ /,—-*""" 20
7 11
70 P 30
I’
/ e
f
o 80 o > 4002
z z
a w’ } / g
3 vel o
50 z 50
z v ) LEGEND :
& A BH [SAMPLE SYMBOL <
< 40 Vu 60 &
A" 2 2
LA 4 | 4 | ==
30 /’/ T0
)
20 80
10 90
o] 100
' 2 3 a5 10 20 30 40 270 200 140 100 6050 40 30 20 6 108 4 L S S L L AP AR VS
MINISTRY SIEVE DESIGNATION {Imperial }
— o
@ T o and GRAIN SIZE DISTRIBUTION FIG No |
Communications SILTY CLAY WP 83-74-19
Ontario o

SOME SAND, TRACE / SOME GRAVEL




7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
' SAND GRAVEL
CLAY & SHUT Fine 1 Medium l Coarse Fine l Coarie
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION [ Metrie )
{ 2 3 4 5 10 20 30 40 5 ISum 150 g 300um 6001m 118 mm 2.36mm 9.5 mm 19,0 mm 37.5mm  63.0mm
100 T 53um 106um 2500 4250m 850 um 2.00 mm 4.75mm 15.20m | 265mm | 530med 750mm
/ 10
80
7
{/
80 / 20
/ /
70 / / 30
. / 4
/ 1
60 y £ A0
2 / / %
2 £ N
g / | / L
50 £ 50
5 A LEGEND z
& / 7| sn sampie $YMBOL o§
a 40 60 o
/ Pl 2 4
- — ——
30 // -t 4 7 70
e
20 80
—-»‘*'/
.-—“"'f
10 T A%‘ 90
g™
0 minl 100
i 2 31 4 s 10 20 30 40 270 200 140 100 6050 40 30 20 I8 08 a AR AL Ao
MINISTRY SIEVE DESIGNATION { Imperial )
@ B o ion and GRAIN SIZE DiSTRIBUTION FIG No 2
Communications SILTY SAND WP 83-74-19
tari =
Ontario SOME/WITH GRAVEL, TRACE CLAY ~




FOUNDATION INVESTIGATION REPORT
For
W.P. 83-74-20; Site 36-1336-61
Beach Boulevard Overpass Widening
Hwy. QEW, District 4, (Burlington)

INTRODUCTION:

This report summarizes the results of a foundation investigation

required for the proposed overpass widening and its approaches.

The fieldwork was conducted during the period from 84 05 01 to
84 05 10 utilizing continuous-flight auger machines equipped with 82 mm
{.D. hollow-stem augers. Wash-boring techniques were employed where

necessary.

This fieldwork consisted of 6 dynamic cone penetration test/sampled

boreholes,

SITE DESCRIPTION
The site is located in the City of Hamilton, Regional Municipality

of Hamilton-Wentworth at the intersection of Beach Boulevard and the
QEW.

There is an existing overpass at this location,
According to Chapman & Putnam (1966), the site lies within the
"Iroquois Plain' physiographic area, at this location near the south

end of the Burlington Bar.

The local topography is relatively flat, with the level of Beach
Boulevard approximately 6 m below the grade of the QEW.

SUBSURFACE CONDITIONS

General

The Record of Borehole Sheets (Appendix), illustrate the conditions
at the borehole locations,. The locations of the boreholes, and
stratigraphical profiles based on the borehole data, are shown on Drawing

No. 3 of the Contract Drawings.
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The thickness overburden is approximately 23 m. The bedrock surface

dips gently towards the north.

The sequence (from the surface downwards to bedrock) of subsurface

materials at this site is summarized below:

Material Thickness
silty clay to silty sand fill 1.5 « 5.5m
silty sand to sand 10,0 -« 12.2 m
silty clay 4.6 - 8.7 m

SILTY CLAY (CL); SOME/WITH SAND, TRACE/SOME GRAVEL
This soft to stiff fill material was encountered at the surface
at BH #1, #2, #5 and #6, where its thickness ranges from 1.8 to 4.9 m.

The material also contains occasional boulders and occasional zones

of organic material.

Physical properties of the material, as determined from laboratory

tests, are summarized as follows:

Range Average

Natural Moisture Content (w) 13.0 - 56.5% 2h.7%

Liquid Limit (w) 21.5 ~ 54,5 % 34.6%

Plastic Limit (wp) 1h.5 - 33.0% 18.9%
Figure 1 illustrates a typical grain size distribution for this

material.

SILTY SAND; TRACE/SOME GRAVEL, TRACE CLAY

This very loose to compact fill material was encountered at the

surface at BH #3 and #4, where it ranges in thickness from 4.9 to 5.5 m.
The material also contains occasional boulders, occasional zones of
gravel, occasional zones of organics, and occasional zones of silty

clay.

Physical properties of the material, as determined from laboratory

tests, are summarized as follows:

Range AVerage
Natural Moisture Content (w) Lo - 7.0% 5.5%

14



Figure 2 illustrates a typical grain size distribution for this

material,

SILTY SAND TO SAND; TRACE/SOME GRAVEL

This compact to very dense material underlies the fill at all

the borehole locations, where its thickness ranges from 10.0 to 12.2 m,

The material also contains occasional gravelly zones,

SILTY CLAY (CL); SOME SAND, TRACE/SOME GRAVEL
This very stiff to hard material underlies the SILTY SAND TO SAND

at all borehole locations where its thickness ranges from 4.6 to 8.7 m.
Transitional zones, grading from silty clay with shaly layers to
weathered shale were encountered within this deposit, immediately above
the bedrock.

Bedrock

The bedrock is shale of the Queenston formation.

Groundwater
At the time of the field investigation the elevation of the

groundwater was 75.4 % m.

P s

P. Payer, P. Eng.
Senior Foundations Engineer

K. <. “f)AuM¢’411Y/~'

K. G. Selby, P. Eng.
Chief Foundations Engineer
(West)

15
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OFFtCE REPORT ON S50t EXPLORATION

Mimisiry of
Transportatan and
Commuine atinng

Umang ‘7
RECORD OF BOREHOLE No 1 METRIC
W B 83.74-20 LOCATION Co-ords. N 4 791 286,0; E 282 695.5 ORIGINATED BY ™
DIST 4 Hwy_ QW BOREMOLE Type_ Cone Test, H-5 Auger COMPILED BY ____ DD
DATUM Geodetic DATE 84 05 0t - 03 CHECKED Bv,ﬂﬁﬂ._
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E‘Q g RESISTANCE PLOT nasric NATURAL o wg REMARKS
e} v LimiT CONTENT LIMI —_
§ « 0 z: S 20 40 60 80 100 Wi W W, %w &
ELEV ¢ Elw| W 2|25 & [SHEAR STRENGTH MDA 2 | GRAIN SIZE
BEPTH DESCRIPTION SZELE 1 S138] 5 [o unconmmen o+ riewo vane wareR content(y| ¥ [STRIBUTION
g1z 5 | &Y | & | ouck TRARIAL  x 1AB VANE . g (%)
77,70 Ground Surfsce © ’ w 20 40 60 GR SA SI CL
0.0 -
Silty Clay (CL)
some/with sand M u 1188 | 148
trace/some gravel
oce. boulders //' IES ? _'z" 7 \P 8 40 40 12
Soft to Stiff 388 5 i (
418s 5 A
T d“,,/.,“ 2 -
and san 151 88 3 < Ho—
72,8 A 5T5 T3
4.9
7] 88 7 79 4 091 9
Blss |12 f.;:>
. MM
MM
7
8ilty Sand to Sand . 2..88.1.61
trace/some gravel
oce. traces of elay|-(.]10| 58 | 48 68
Compact to
Very Dense TfsTs
‘ 66
1288 |15 .
64
‘ldalss | 60
RRITAETHEY 62
60.6 ‘
T 15i85 | 78 .
ﬁé;zysgigv (e 1685 | 54 o 19 25 41 15
trace/some gravel L ‘
Hard ’/
JPURRRVE | . ¢ 58
oce. shaly layersl” 117 1S5 1112 e
/',/A
56,0 O M 8o, L. 56
21.7]  Probable Bedrock v
Shale
End of Borehole

3

s

Al

x° : Numbers refer to

Sensitivity

20
1545 (%) STRAIN AT FAILURE
10
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RECORD OF BOREHOLE No 2

METRIC

WP 83.74-20 LOCATION Coords. N & 781 250.0; E 282 709.0 ORIGINATED BY __TH
DIST e b mwy_ _ QEW BOREHOLE Typg _ Cone Test, H-§ Auger COMPILED BY Z:DD
DATUM Geodetic DATE 84 05 03 - 09 CHECKED BY 80
W JDYNAMIC CONE PENETRATION
SO PROFILE SAMPLES ,@w Z  IRESISTANCE PLOT pasmie  NATORAL L ’J_;
=2 3 MOISTURE - REMARKS
b 2G| & 20 40 60 80 00 WP cowrenr umT i oD
Ole ] Qm > ; L | L ] Wp W w, | 5@ &
ELEV, DESCRIPTION El@l w2198 | & [SHEAR STRENGTH e 2 | GRAIN SIZE
DEPTH 5 E1Z 1 $13581 & |ounconmne  + FiELD vANE warEr content (sl 7 DISTRIBUTION
£z » | &Y & | ® QUICK TRIAXIAL X LAB VANE (% %)
77.7 Ground Surface s = Wi 20 40 60 GR 3A 51 €L
G.0
Silty Clay (CL) T A
some/with sand YR EE 7
trace/some gravel LA ™
occ. boulders H 2188 7 76 J € 20 19 43 18
Soft to Stiff A . A
3lss et <
‘5ée."zones of] 4|88 9 b 0 0 18 60 22
73,7 organics (peaj| | %% 2
* 5|88 7
4.0 .
S§ilty Sand to Sand 6§ 88 3
trace/some gravel
oece. traces of clay |+|.}.LJ88_ 127 72 .
Compact to Very R
Dense 8..55. 1 62 \-\..\
» * >
Oce.gravelly |- ﬁ-
zones 9188 137 70
11085 | 52 CM o H 52 35 8 4
68 P
L
11| 88 | 32 ""\-7
66 o
12 .0.88 9l
RN 64
. 13] 88 {100
2.8
14,9
’ // 14185 | 41 42
Silty Clay (CL)
some sand /1115 188 | 60
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Hard (. 6
T 416]8s | 96
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oec. sha Hyetrs
bt G v ARG 58
57.9 thtoagedae1 S on
20,7 Probable Bedrock
ghale
End of Borehole

+3, x5 Numbers refer 1o
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RECORD OF BOREHOLE No 3 METRIC
w P B3~74-20 LOCATION Co=ords, N 4 791 318.5; E 282 666,0 ORIGINATED BY M
oISt & HWY,__QEW BOREMOLE TYPE _ H-S Auger, Cone Test compiLep gy __, ™
DATUM Ceodetic DATE 84 05 03 ~ 04 CHECKED BY /é)SO
SOIL PROFILE SAMPLES o :Ij DYNAMIC CONE PENETRATION
"o:;‘g g RESISTANCE  PAOTY PLASTIC feonarase  LIGUI .__.‘J?. REMARKS
S w301 & 20 40 60 80 100 ["M7 CONTENT LK} SO &
) E g Q: A 1 1 ) i Wp W W, 3§
ELEV DESCRIPTION “le| ¥ = |20 Q |SHEAR STRENGTH [ W GRAIN 31ZE
DEPTH = S 88| T |ounconmne  + FiELD vane ATER CONTENT (%1 7 DISTRIBUTION
x|z » | &Y & |eouiek TRiakiaL  x LaB vane | NTENT (%} (%)
77.6 Cround Surface * £ i 20 40 60 GR SA. 51 CL
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trace /some gravel T 55 T37 [
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oee. boulders ST T e T 76 y 5 25 60 15
Loose to Compact . X L
1113 hoh] S
océ. gravelly[] 41 85177 o 67 23 10
zones . 74 o
J ol 85121
5"§c7”§"fl“€§-T‘. 6] 851 5
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z == 1. 2N
Q 7| 85128 \\
k= Silty Sand to Sand |'|. S
P trace/some gravel | — ]
o oce. traces of clay 70 >
[~ 9 .
vl Compact to 1.8 88| 57
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§ 9 8851 50
z * 68
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g “flol s8 1101
w 66
o It
w T 55747
L »
Y
o 64
412 581 46
w131 881 .9 62
60, sl
13»? % 14 S5 1127
A [
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trace/some gravel (=
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RECORD OF BOREHOLE No 4 METRIC
w P B3w?b=20 LOTATION Weotds, N & 791 312.0: B 282 6780 ORIGINATED BY ... np_
oISt HwyY _ QW BOREHOLE TYPE _ H-S Auger, Cone Test COMPILED BY ™
DATUM Ceoderic DATE B4 05 09 - 10 CHECKED BY 50
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SOIL PROFHLE SAMPLES S . = | RESISTANCE PLOT NATURAL =
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- ‘éo b.,l 20 40 60 80 100 LimtY CONTENT LIMIT -ng
o o - @ e - ; ) h 1 ; Wp W A ;;g &
ELEV DESCRIPTION L T 0 e I Z% O [ISHEAR STRENGTH |« S — GRAIN SIZE
BEPTH =51 Z | £136| % |ounconnnep  + Fied vane WATER COnTENT ()] ¥ |DSTRIEUTION
8]z y | BV D | ® QUICK TRIAXIAL X LAB VANE ° {%)
17.6 Ground Surface % y @ 20 40 6o GR SA St cl
0.0 *
Silty Sand
trace/some gravel 1185 111
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Very Loose to ha
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5188 2 e 029 55 16
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: 70
Compact to J—
Very Deuse . 9188 |24 (’:M
M MM
110 | 88 29 68
oLT. g“fa’"\?“aITy':""
zones
11 155 1124
‘ 66
l1z 1ss | as
. 64
O [A3.188 140
62.7
14.9 B
W14 |ss |23 62
f’//
T
5ilty Clay (CL) L1588 fizo
some sand L4 60
trace/some gravel
Very Stiff LTe.Lss 77 o 3 18 54 25
to Hard Py
g 58
///
L
P 56
»
r“/”
»
53.9 ol 54
23.7 Probable Bedrock
Shale
End of Borehole
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RECORD OF BOREHOLE No 5 METRIC
WP B3-74-20 LOCATION Co~ords. N 4 791 332.5:; E 282 719.0 ORIGINATED BY ™
pIsT._.b _ Wwy_ QW BOREHOLE Typg D=8 Auger, Cone Test COMPIED BY Zm—
DATUM Geodetic DATE 84 05 09-10 CHECKED &Y 80
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RECORD OF BOREHOLE No 6 METRIC
WP B3-74-20 LOCATION Co—ords. N 4 791 364.5; E 282 701.5 ORIGINATED BY
oIST___ 4 Hwy_ QEW BOREHOLE TYPE __H-S Auger, Come Test comeiep py_ ™
DATUM Geodetic DATE 84 05 09 - 10 CHECKED BY Z 50
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7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & sit Fima ] Medium [ Coarse Fine | Coorse
BRAIN S/ZE IN MICROMETERS MINISTRY SIEVE DESIGNATION ( Metric)
i 2 3 4 5 10 20 30 40 50 75um B0um 300 um 600 um 1,18 mm 2. 36 mm 9. 5mm 19.0mm 37.5mm 630 mm
100 ”H ”“ S3um 1061w ZSOu'm 425 pm B50um 2.69mm 4.75mm 13.2 men 26,5 ms 53.0m 75.%mm
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MINISTRY SIEVE DESIGNATION { Imperial )
< o ion and GRAIN SIZE DISTRIBUTION FIG No 1
Communications SILTY CLAY WP 83-74-20
Ontari
" SOME/ WITH SAND, TRACE/ SOME GRAVEL
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7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
- CLAY & SiT Fine l Medium [ Coorse Fine | Coorie
GRAIN SIZE IN MICROMETERS MIN!STRY SIEVE DESIGNATION ( Metric)
i 2 3 48 10 20 30 4050 y5um 150 um 100um 500 um Ligmm  2.36mm 9.5 mm 19.0 mm 375mm  63.0mm
106 BIRERER] s3um 106um 2504 425um 850 12m 2.00mm 4.75mm 13.2mm | 265wm | 53.0mm 75.0mm
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90 /- 1o
/ -----
80 / 20
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/
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z 5
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a 40 60 =
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y
20 , G
7 8
io 90
R 100
] z 3 405 10 20 30 40 270 200 140 100 6050 40 30 20 16 08 4 N A L | PV
MINISTRY SIEVE DESIGNATION {Imperial)
Ministry of \ FIG No 2
QD) T GRAIN SIZE DISTRIBUTION
Communications SILTY SAND WP 83-74-20
Ontario

TRACE/ SOME GRAVEL , TRACE CLAY
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FOUNDATION INVESTIGATION REPORT
) For

W.P., 83~74=19;: Site 36-1336-62

Red Hill Creek Crossing Widening

Hwy. QEW, District 4, Hamilton

INTRODUCTION:

This report summarizes the results of a foundation investigation requlred

for the proposed bridge wzdenxng and its approaches.

The fieldwork was conducted during the period from 84 05 10 to 84 05 14
utilizing continuous=£flight auger machines equipped with 82 mm I.D. hollow-

stem augers, Wash-boring techniques were employed where necessary.

This fieldwork conmsisted of 4 dynamic cone penetration tests/sampled bore-

holes.

SITE DESCRIPTION

The site is located in the City of Hamilton, Regional Municipality of
Hamilton-Wentworth at the intersection of Red Hill Creek backwater and the QEW

between the Woodward Ave, and Burlington St, exits.
There is an existing bridge at this location.

According to Chapman & Putnam (1966), the site lies within the 'Iroquois
Plain' physiographic area, at this location bordering the south end of the

Burlington Bar.

The local topography 1is relatively flat, with the channel of Red Hill
Creek approximately 3 m below the grade of the QEW.

SUBSURFACE CONDITIONS

General

The Record of Borehole Sheets (Appendix), illustrate the conditions at the
borehole locations. The locations of the boreholes, and stratigraphical

profiles based on the borehole data, are shown on Drawing No. 837419-A,



The thickness of overburden is approximately 18 m. The bedrock surface

dips gently towards the northeast.

The sequence (from the surface downwards to bedrock) of subsurface materi-

als at this site is summarized below:

Material : Thickness
silty clay fill 1.1 = 4.0m
silty sand 1.0 - 4.7 m

silty clay 11.0 ~15.5 m

Subsurface Material Descriptions
SILTY CLAY (CL); SOME SAND, TRACE/SOME GRAVEL

This very soft to stiff fill material was encountered at the surface at
all borehole locations, where its thickness ranges from 1.1 to 4.0 m. The

material also contains occasional zones of silty sand.

Physical properties of the material, as determined from field and labora-

tory tests, are summarized as follows:

Range Average Median
Natural Moisture Content (w) 20.5 = 26.5% 24.3% 26.0%
Liquid Limit (wy) 17.5 = 29.5%  25.0% 28.0%
Plastic Limit (wp) ' 14.0 - 19.0%2  16.2% 15.5%

Figure 1 illustrates a typical grain size distribution for this material.

SILTY SAND; SOME/WITH GRAVEL, TRACE CLAY

This very loose to very dense material underlies the SILTY CLAY at all
borehole locations, where its thickness ranges from 1.0 to 4.7 m. The material

also contains occasional zones of organics.

Physical properties of the material, as determined from field and labora-

tory tests, are summarized as follows:

- Range Average Median
Natural Moisture Content (w) 8.0 - 29.07% 14.9% 12.0%

Figure 2 illustrates a typical grain size distribution for this material.



SILTY CLAY (CL); SOME/WITH SAND, TRACE/SOME GRAVEL

This stiff to hard material underlies the SILTY SAND at all borehole loca-
tions where its thickness ranges from 11.0 to 15.5 m. Transitional zones,
grading from silty clay with shaly layers to weathered shale were encountered

within this deposit, immediately above the bedrock.

Bedrock

The bedrock is shale of the Queenston formation,

Groundwater

At the time of the field investigation the elevation of the groundwater

was 75.1 £ m.



DISCUSSION AND RECOMMENDATIONS

It is proposed to widen the existing QEW. At the Red Hill Creek Crossing
this proposal will involve the extension of the existing abutments by 7f m on
the west side, and 5% m on the east side. The proposal will also involve
widening the existing 4.5% m high (above creek bottom) approach embankments.

. The existing bridge is a rigid-frame structure, probably supported on
spread footings (with concrete pedestals at the north abutment), or possibly

on piles. The probable footing/pedestal base elevations are indicated below:

North Abutment South Abutment
(Toronto Side) : (St.Catharine Side)

Pedestal Footing Footing
N.E. Corner - elev., 69.0&¢dm elev. 72.0¢ m S.E. Corner - elev, 72.0% m
N.W. Corner - elev, 69.0xm elev., 72.0¢ m §.W. Corner = elev, 72,0t m

General Recommendations
EARTH PRESSURE CALCULATIONS

Backfill to structures should consist of granular material in accordance

with MTC Standard Special Provision #121 (83 10). Computation of earth pres=-

sures 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:
MATERTAL ¢ .4
GRANULAR 'A' 35° 22.0 kN/m3
GRANULAR 'B' 30° 21.2 kN/m3

SETTLEMENT CONSIDERATIONS
Differential settlements for the proposed abutment extensions will be
negligible. Therefore the abutment extensions may be rigidly connected to the

existing structure, providing the foundation recommendations are followed.

FINAL SLOPE STABILITY
No stability problems are anticipated for embankments or cuts with slopes
of 2:1 or flatter. If steeper slopes are required, please contact this section

for recommended slope angles,



FROST PROTECTION

The minimum cover required for frost protection is 1.2 m.

DE~WATERING
Since de-watering operations would create a danger of material loss under
the existing footings, a tremie concrete design is recommended, which will

simplify de-watering operations

Design Details
STRUCTURE

The proposed abutment extensions should be supported on steel H-piles

equipped with reinforced tips and driven to bedrock, with pile caps founded at
the elevation of the existing footing bases, or at a higher structurally-

convenient elevation.

The following design values are recommended for the H-piles:

Working Stress Design Method:

Pile Type Safe Capacity
310 HP 110 1150 kN per pile
310 HP 79 830 kN per pile

0.H,B.D.,C. Method:

Pile Type Factored Capacity Capacity at

at U.L.S. $.L.5. Type II
310 HP 110 1600 kN per pile 1150 kN per pile
310 HP 79 1150 kN per pile 830 kN per pile

Since the material under the existing foundations must be protected, the
pile cap excavation for the proposed extensions should be enclosed by a sheet-
pile cofferdam. The excavation should extend at least to elev. 72 m, but also
to a depth sufficient to balance the prevailing hydrostatic head by means of

tremie concrete.

APPROACHES

All soft or loose material beneath the proposed embankment widening should
be removed and replaced with suitable embankment material. The existing QEW
must be protected during comstruction of the proposed widening, by completing

the excavations and embankment construction in section 5t m long or by steel

sheeting where necessary.



MISCELLANEOUS

The fieldwork for this project was carried out under the supervision of

Mr. T.W. Miller, Student Engineer, and Mr. D.H. Dundas, Foundations Engineer.

The report was written by Mr. Dundas and reviewed by Mr. K.G. Selby, Chief
Foundations Engineer,

The equipment used was owned and operated by Dominion Soil Investigation

Inc., and by Master Soil Investigation Ltd.

D H T weles

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

K 4. botny

K. G. Selby, P.Eng.
Chief Foundations Engineer (East)
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EXPLANATION OF TERMS USED IN REPORT

N VALUE:

THE STANDARD PENETRATION TEST [SPT) N VALUE IS THE NUMBER OF BLOWS REQUIRED TO CAUSE A STANDARD 5imm O.D. SPLIY BARREL

SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREMOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF &3. skg, FALLING
FREELY A DISTANCE OF 0.76m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED A5 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 (5lmm 0.D. 60° CONE ANGLE ) DRIVEN 8Y 475 )
IMPACT ENERGY ON 'A’ SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION [5 MEASURED AS THE NUMBER OF BLOWS FOR EACH U.3m
AUVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

COMSISTENCY : COHESIVE SOILS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH(CJ) AS FOLLOWS!

i ¢y tkra}

Q-2 12-235 25~ 50 50 - 100

100 « 200 =200

DENSENESS :

VERY SOFr

SOFT FIRM STIFF

VERY STIFF

HARD

COHESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY $PT N VALUES A5 FOLLOWS! -

|N (BLOWS /0.3 m]}

0-35 5-10 19 - 30 30 - 50

=350

VERY LOOSE

LOOSE COMPACT DENSE

VERY DENSE

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

RECOVERY :

MODIFIED RECOVERY:

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

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 G D), FOR MODIFIED RECOVERY, 15:

[ koo %) 0-25 25-50 | 5075 75 - 90 90 - 100
VERY POOR POOR FAIR GOeP EXCELLENT
JOINTING AND_BEDDING.:
SPACING 50mm 50 - 300mmj 0.3Im - Im | Im- 3m >3m
JOINTING VERY CLOSE CIOSE | MOD. CLOSEl WIDE VERY WIDE
} BEDDING VERY THIN THIN MEDIUM THICK VERY THICK|

FIELD SAMPLING

$5 SPLIT 3POON TP THINWALL PISTON m, kg™t
W35  WASH SAMPLE ©OS OSTERBERG SAMPLE Lo i
5T SLOTTED TUBE SAMPLE R C ROCK CORE Cy i
B S BLOCK SAMPLE , PH TW ADVANCED HYDRAULICALLY a 1
¢S CHUNK SAMPLE P M TW ADVANCED MANUALLY <, mi/s
T W THINWALL OPEN F$ FOIL SAMPLE H m
T, }
STRESS AND STRAIN v ”,
uy, kpa  PORE WATER PRESSURE Oy kPa
'y 1 PORE PRESSURE RATIO a;,' kra
o kpa TOTAL NORMAL STRESS i kPor
o' kra EFFECTIVE NORMAL STRESS < ko
T kb SHEAR STRESS ¢ -8
o 0.0 kPa PRINCIPAL STRESSES <, kba
€ % LINEAR STRAIN by "
€.6.6 % PRINCIPAL STRAINS 4 ko
£ kpa MODULUS OF LINEAR DEFORMATION 7, kPa
G kPa  MODULUS OF SHEAR DEFORMATION 5 3
m ! COEEFICIENT OF FRICTION '
PHYSICAL PROPERTIES OF 50iL
£ kg/m’ DENSITY OF SOLID PARTICLES e 1,% VOID RATIO
7; kN/m® UNIT WEIGHT OF SOUID PARTICLES n 1,%  POROSITY
P, ko/m’ DENSITY OF WaTeR w  1.%  WATER CONTENT
Y kN/m® UNIT WEIGHT OF WATER Sy % DEGREE OF SATURATION
P kg/m’ pENSITY OF sOIL w % LouID umIT
Y kN/IP UNIT WEIGHT OF $OIL wy % PLASTIC LimiT
% kg/m3 DENSITY OF DRY SOIL Wy % SHRINKAGE LiMmiT
% kn/m® UNIT WEIGHT OF DRY sOIL fa % PLASTICITY INDEX =W « Wp
Bar  kg/m® DENSITY OF SATURATED SOIL N i LIGQUIDITY INDEX = w[' i
Yegt kN/m® UNIT WEIGHT OF SATURATED SOIL P = w
P ka/m® DENSITY OF SUBMERGED SOIL e 1 CONSISTENCY INDEX= an
Y' kn/m® UNIT WEIGHT OF SUBMERGED SOIL Bpax 1% VOID RATIO IN LOOSEST STATE

ABBREVIATIONS AND SYMBOLS

MECHANICAL PROPERTIES OF SOIL

COEFFICIENT OF VOLUME CHANGE
COMPRESSION INDEX

SWELLING INDEX

RATE OF SECONDARY CONSOLIDATION
COEFFICIENT OF CONSOLIDATION
DRAINAGE PATH

TIME FACTOR

DEGREE OF CONSOLIDATION

EFFECTIVE OVERBURDEN PRESSURE
PRECONSOLIDATION PRESSURE

SHEAR STRENGTH

EFFECTIVE COHESION INTERCEPY
EFFECTIVE ANGLE OF INTERNAL FRICTION
APPARENT COHESION INTERGEPY
APPARENT ANGLE OF INTERNAL FRICTION
RESIDUAL SHEAR STRENGTH
REMOULDED SHEAR STRENGTH

Cy
SENSITIVITY = =be
Ty

Bmin 1'% VYOID RATIO IN DE:SEST sgm-:
o ! DENSITY INDEX %};
D mm  GRAIN DIAMETER

8, mm  n PERCENT - DIAMETER

¢, ! UNIFORMITY COEFRICIENT

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



7812 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & S'LT Fine I Medium I Coarse Fine Coorée
GRAIN SIZE IN MICROMETERS © MINISTRY SIEVE DESIGNATION { Metric)

| 2 3 45 10 20 .30 4050  5um 150m 300um 600um LiBmm  2.36mm 2.5 mm 9.0 mm 37.5mm  63.0 mm
100 [T 53 m 1065m 250um  425um 850 um 2.0Gmm 4.75mm 13.2mm | 265mm | 53.0mm 75.0mm
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Ontano

To: G.C.E. Burkhardt Date: 1984 05 17
Head, Structural Section
Central Region

Atten: M.DBendayan

From: Foundation Design Section
Room 315, Central Building

RE: Foundation Investigation
Preliminary Recommendations
W.P., 83-74-19, Site 36-1336-62
Red Hill Creek Crossing Widening
Hwy. Q.E.W., District 4, Hamilton

Fleldwork for the above-noted project has been completed.

This memo contains recommendations pertaining to the design
and construction of the foundations for the proposed bridge widening.
These recommendations are intended to bersufficient to ailow the
design of this project to proceed to completion. Our complete foundation
investigation and design report will be submitted in the near future,
1f there are any questions, please contact this office.

SUBSURFACE CONDITIONS
At this site, the thickness of oberburden is 18% n.

The sequence (from the surface downwards) of subsurface .
materials at the proposed abutment extensiongis summarized below?

NORTH ABUTMENT: (Toronto side)

N.E. Corner

- elev, 76.0% m to elev. 740 n

- cohesive sllty clay, some sand, traces of gravel and
organics, and occasional non-cohesive silty sand zones

-~ firm to stiff .

- elev, 740F m to elev. 67.5% m '

~ mnon~cohesive silty sand containing occasional gravell\y
zones and occasional cohesive silty clay and organic zones
above elev. 72.1%t

-~ loose to very dense

elev. 67.5F m to elev. 56.5t m

H

coheslve silty clay, some sand, trace gravel
- stiff to hard

“...2

Foib- 1518 (10/78) ' ‘ »
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NORTH ABUTMENT (cont'd)

—

¢

N.W. Corner

-

below elev. 56.5im
ghale bedrock

elev, 76.0% m to elev. 73.5% m
cohesive silty clay, some sand, trace gravél

very soft’ to soft

) i

elev. 73.5% m to elev. 71,0+ m 1

non-cohesive silty sand containing occasional zones
of organic material

very loose to loose

“below eley. 71.0%f n

cohesive silty clay, some sand, trace gravel
very stiff to hard

estimated bedrock elev. 58.0%

SOUTH ABUTMENT: (St. Catherines Side)

8.E. Corner
- eley., 76.0f n to elev. 72.0%t m
- cohesive silty clay, some sand, trace gravel
- soft to firm
~ elev. 72.0% m to elev. 69.0% m
~ . non-cohesive silty sand, containing occasional-
~ gravelly zones .
- compact to very dense
- below elev. 69.0F m ’
~ -cohesive silty clay, some sand, trace gravel .
- 'stiff to hard f
- estimated bedroc elev. 57.5 T m
5.W. Corner

¥

i

elev., 76.0F m to elev. 75.0% n

cohesive silty clay, some sand, traces of gravel
and organics

very soft to soft

t.o.ba



$.W. Corner (Cont'd) ,
- elev. 75.0% m to elev. 74.0f m
~ mnon-cohesive silty sand

- very loose

- elev. 74.0% m to elev. 58.5% n
~ cohesive silty clay, some sand, trace gravel

- stiff to hard

-  below elev. 58.5 X Vha
~ shale bedrock

At the time of the field 1nve§§igatmon the elevation of
the groundwater was 75.1% m,

DISCUSSION AND RECOMMENDATIONS

It is proposed to widen the existing Q.E.W. At the Red Hill
Creek Crossing this proposal will 1nvolva the extension of the existing
abutments by 7t m on the west side, and 5% m on the east side. The
proposal will also involve widening the existing 4.5% m high (above creek
bottom) approach embankments.

The existing bridge is a rigid-frame structure, probably supported
on spread footings (with concrete pedestals at the north abutmen€> or
possibl¥ on piles. The probable footing/pedestal base elevations are
indicated below:

North Abutment South Abutment

(Toronto Side) ‘ (St.Catherine Side)
Pedestal Footing Footing

N.E. Corner - elev. 69.0f n elev, 72,0t m ngcorner - elev. 72.0t n

N.W. Corner =~ elev, 69.0t m elev, 72.0t m SWcorner - elev. 72.0% n

(referénce: plan 1336-38-1, bwg.No. D 2578~1, Cont. No. 38-23)

General Recommendations

EARTH PRESSURE CALCULATIONS

Backfill to structures should consist of granular material in
accordance with MIC 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: éf

MATERTAL | m
GRANULAR 'A' 350 _ 22,0 kN/m

GRANULAR 'B' 300 ‘ 21.2 kN/m3

cennld
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SETTLEMENT CONSIDERATIONS:

Differential settlements for the proposed abutment extensions
will be negligible. Therefore the abutment extensions may be rigidly
connected to the existing structure, providing the foundation recommendations
are followed, ‘ '

I3
‘

»

FINAL SLOPE STABILITY:Y

No stability problems are anticipated for embankments or cuts
with slopes of 2:1 or flatter. If steeper slopes are required, please
contact this settion for recommended slope angles,

FROST PROTECTION:

The minimum cover required for frost protection is 1.2 m,

DE-WATERING

Since de-watering operations would create a danger of material
loss under the existing footings, a tremie concrete design is recommended,
which will simplify de-watering operations.

DESIGN DETAILS

Structure

The proposed abutment extensions should be supported on steel
H-piles equipped with reinforced tips and driven to bedrock, with pile
caps founded at the elevation of the existing footing bases, or at a
higher structurally-convenient elevation.

The following design values are recommended for the H-piles:

Working Stress Design Method:

Pile Type Safe Capacity
310 HP 110 1150 kN per pile
310 HP 79 830 kN per pile

0.H.B,D.C. Method:

Factored Capacity Capacity at
at U.L.S. S.L.S. Type Il
310 HP 110 1600 kN per pile 1150 kN per pile
310 up 79 1150 kN per pile_ 830 kN per pile

-

 Since the material under the existing foundations must be
protected, the pile cap excavations for the proposed extensions should '
be enclosed by a sheet-pile cofferdam. - The excavations should extend at

_least to elev. 72 m, but also to depth sufficient to balance the prevailing
hydrostatic head by means of tremie concrete,

.Ul.ﬁs
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APPROACHES-

All soft or loose material beneath the proposed embankment
widenings should be removed and replaced with suitable embankment
material. The existing Q.E.W. must be protected during construction of
the proposed widening, by completing the excavations and embankment
construction In sections 5t m long or by steel sheet where necessary,

4 },"ﬂ y L 4
s
SN = SR S SRV D e Lai

D.H. Dundas
DHD/mm3 Foundations Engineer
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Onmario

To: G¢.C.E. Burkhardt Date: 1984 11 16
Head, Structural Section
Central Region
5000 Yonge Street

Atten: M.D, Bendayan
From: TFoundation Design Section
Room 315, Central Building
RE: Preliminary Review
Red Hill Creek Crossing Widening
Hwy. Q.E.W., Dist. 4, Burlington
WP 83-74-19, Site 36-1336-62
This Section has reviewed the submitted preliminary drawings
P-1 and P-2.
Our comments are as follows:
1) The provisions required to protect the existing footings
during construction of the extensions do not appear
to have been detailed in this design. Please refer
to Pg. 5 (Design Details-Structure) of the Foundation
Investigation and Design Report for our recommendations
concerning protection of the existing structure during
construction. The proposed protection scheme should
be submitted to this Section for our review.
2) Please refer to Pg. 5 of the Foundation Design Report
for our recommendations concerning construction of
the approach embankments for this widening.
3) Piles should be equipped with reinforced and driven
to bedrock (est. elev. of bedrock surface = 56 m to 58 m).
If there are any questiong please contact this office.
D.H. Dundas
DHD/mm j Foundations Engineer

TEAG4318 (10/78)
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memorandum +

Ontario

To: G.C.E. Burkhardt Date: 1985 01 15

Head, Structural Section
5000 Yonge Street

Atten; M.D. Bendayan

From: Foundation Design Section
Room 315, Central Building

RE: Q.E.W. Widening of Red Hill Creek Crossing
W.P. 83-74-19, Site 36-1336-62
District &4, Hamilton

We have reviewed final drawings 36-1336-62-1, 5 and 6 for the
above-mentioned project and note that the foundation design appears to

conform with recommendations made previously by this Section.

We have informed Mr. M. Sherlock of Gregg and Edens Ltd. by
telephone of an error in the pile type designation on dréwings 1 and 5.
Drawing 1 specifies HP 310 x 110 piles whereas drawing 5 calls for
HP 310 x 79, We also informed Mr. Sherlock that the note regarding the

piles on drawing 1 is incomplete.

I'\\L ‘(f{['

K.G. Selby, P. Eng.
Chief Foundations Engineer
KGS/mmj (West)
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DRAWING NOT TO BE SCALED
100 mm ON. ORIGINAL DRAWING

Q.E.W. WIDENING
RED HILL CREEK CROSSING
CONSTRUCTION STAGING

SHEET

Gregg and Edens Limited

engineers - planners : economists.

CONSTRUCTION SEQUENCE

STAGE

~

STAGE 2
L

PLACE TEMPORARY CONCRETE BARRIER WALLS AT THE WEST AND EAST

SIDES OF THE EXISTING DECK 8 MAINTAIN TWO 0.EW: LANES PER DIRECTION
[THE QUTSIDE $.8, LANE WILL § S AN ELTHER/OR LANE .TO
ACCOMMODE THE OFFRAMP TO BURUNGTON STREET]

REMOVE ASPHALT AND WATERPROOFING MEMGRANE FRON DECK AR B‘«

BEYOND T PORARY BARRIER WALLS, RENOVE THE PERMANENT

ETRD AN, SIOEWALK FLUS CONCRETE POSTS. AND STEEL ARLIRGS.

REMOVE WINGWALLS TO 800mm BELOW FINAL GRADE.

SGARIFY Gmm MIN, AND REMOVE FAULTY CONCRETE FROM AREAS OF

DECK ABOVE DESCRIBED.

WIDEN BOTH SIDES OF THE BRINGE AS REQUIRED | DOWEL CONNECTION

TO BE PROVIDED BETWEEN EXISTING AND NEW ABUTMENT AND DECK)

PLACE APPROACH SLABS ON WIDENED SECTIONS

SANDBLAST AND PLACE 30MPa CONGRETE OVERLAY OVER THE

EXISTING DECK AREAS. THICKNESS OF THE OVERLAY IS 58mm MIN. AND

VARIES TO SATISFY THE DEFINED PAVEMENT ELEVATIONS AND' PROVIDE

FOR 90mm FOR WATERFROOFING AND ASPHALT, EXTEND THE OVFRLAY

&00mm ON THE APRROACH SLABS,

APPLY RUSGER MEMBRANE GVER JOINTS BETHEEN DECK AND APPROACH
SLABS AS WELL AS BETWEEN OLD AND NEW DECK AREA!

WATERPROOF ARD PAVE, 90mm TOTAL.

RELOCAYE TEMPORARY CONGRETE BARRIER WALLS AND DETQUR GEW.
.8, TRAFFIC TO SECTIONS OF BRIDGE DECK GOMPLETED ON
AND PROCEED WITH DECK REHABILITATION WORK OF GENTRAL

RENOVE MEDIAN GUIDERAIL AND RAISED MEOIAN PLUS ASPHALT
AND WATERPROOFING MEMBRANE.

SCANIFY 6mm MIN. AND REMOVE FAULTY CONGRETE,

PLACE AFPROACH SLABS ON EXISTING MEDIAN SECTION OF . DEOK
{DOWEL THE HOOKS.1

SANDALAST AND PLACE 3G MPa CONCRETE OVERLAY.THICKNESS OF
THE OVERLAY 1S S5Gmm MIN. AND VARIES TO SATISFY THE DEFINED
PAVEMENT ELEVATIONS AND PROVIDE FOR 90 mm FOR WATERPROOFING
AND ASPHALT. EXTEND THE OVERLAY GOOmm QN THE APPROACH sLAB

PLACE DDVIELS AND REINFORCEMENT ALONG CENTRELING OF DI
AS PER STD. DD-918~E {CONCRETE BARRIER ON anws DEcb() AND
POUR WECIAN BARRLER WALL TYFE Dol 1810, DD*O11-81

APPLY GUBBER MEMBRANE OVER JOINTS BETWEEN DECK D
APPROACH

wATERPROOF ANn PAVE 90mm TOTAL

REMOVE TEMPORARY OONCRETE BARRIER WALLS AND OPEN BRIDOE
DECK TO Q.EW, TRAFF.

PRELIMINARY
Not To Be Used
For Construction
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METRIC DIST No 4
3200 DIMENSIONS AREIN METRES | CONT No
00 2320 560 AND/OR MILLIMETRES
* T UNLESS OTHERWISE SHownN| WP No 83-74-19

|
|Lsso

1 500
1380,

1000

750
\

1500

VARIES

QUTLINE OF EXISTING ™

WINGWALL

19 330

750

L ot?qg

1 500

DETAILA-

2969

80 _ 1 000,

19 330

750,

1500

450

PLAN
50

3200

EXIST. FOOTING ~—._~

£XIST WKNGWALL"—

LIBO x 15013
CONT.

SHEET PILING—

TREMIE CONCRETE—]

P

W3M0x79 PILES

VARIES
7183 MiN. 2533 MAX

BOLTED Y0 EXIST.
CONG.WITH 10mm DIA.
ANCHONS AT 1200 Yo

SHEET PILING

LISOXI50x 13
CONT.

—SNET FILING
LISOx 50 x 13 CONT.

DETAIL -1~

128

DRAWING NOT TO BE SCALED
100 1nm ON ORIGINAL DRAWING

QEW. WIDENING )
RED HILL. CREEK CROSSING
PILING

c
SUGGESTED PROCEDURE FOR SHEET
TEMPORARY COFFERDAMS

CONTRACTOR TO SUBWIT SHOP ORAWINGS OF COFFERDANS FOR APPROVAL OF THE ENGINEEZ.
RO WORK TO BE COMMENCED UNTIL THE ENGINEER HAS GIVEN HiS APPROVAL IN WRITING
CARRY OUT IRITIAL EXCAVATION OF E/\Rl’N WHERE NECESSARY TO APPROXIMATE WATER LEVEL
AND DRIVE MAIN PILING WHERE REQUIRE(

PLACE TOP FRAME AND DRIVE SHEET PILINQ.

PLACE TEMPORARY ROCK FILL BERM AT RIVER BED TO STABILIZE COFFERDAM.
EXCAVATE WITHIN COFFERDAM AND INSTALL WALING AND STRUTS.

PLACE TREMIE CONCRETE AND PROVIDE SUMP

UNWATER COFFERDAM TO FERMIT CCNSTRUCTION OF NEW FOOTING B WALLS B RENOVE BRACING
CUT-OFF AS INDICATED OR WITHDRAW SHEETING.

REMOVE TEMPORARY ROGK FILL FROM RIVER BED.

ALTERNATIVE PROCEDURES AND METHODS WILL BE CONSIDERED BY THE ENGINEER.FULL
DESIGN AND DETA!S OF ANY ALTERNATIVE SCREMES TO BE SUBMITTED BY THE
CONTRAGTOR FOR APRROVAL.

~

Seanpus w

-PLASTIC WATERPROOF
SHEETING
SHEET PILING SANDBAGS
N /4
NEW FOOTING EXIST. FOOTING
/
L reeme conc.

=
PILE DATA DESIGN CATA
- ED
hocation | vege | atv. | oarrer |enetH | SRV i00 | ORAT IS |EARK \RTVULi
w.EAST |HP3lox7a| 3 — i asz | rasy2 — 1160 kN
N.EAST [HP 310278 3 18 15 483 | 72 5%2 — 1150 kN
N WEST |HPIIATO | 4 — |less2 [r2sde — 150 kN
N.WEST |HP3IOxS| 4 e |lcaes | 2852 —_ 1180 kN
S. EAST  |HP 3i0x72 3 _ {4362 | 72 852 _— NBO KN
S. TAST HP 30279 3 ) 18 14 464 | 72 652 1{80 kN
S. WEST  |HP30:79 4 _ 14 352 | 72 882 — 1160 &N
§. WEST [HP 310273 + 8 14 464 725‘ 2 _ 1160 kN
T T
NOTES
I. PILE LENGTHS SHOWN ARE THE THEORETICAL LENGTHS
BELOW THE CUT-OFF ELEVATION
2. PILE LAYOUT DIMENSICNS ARE TO BE MEASURED AT THE
UNDERSIDE OF THE FOOTIN
5. ALy PiLss 50 BE DRVEN TO BEDROCK.

4. {00 DENOTES BATTERED PILE

H-
H DENOTES VERTICAL PILE

BY GESCRIPTION

5. m [GROING OHBDC- A - 83
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UNLESS OTHERWISE sHown | WP No 83-74-|9
J 7'::;';,0:&'3‘30 QEW. WIDENING SHEET
| i RED HILL CREEK CROSSING
. FOOTINGS
g 1-A15048 TO A15052- 300~
@| Ta 6 3
H 27AI5056 ~300-DOWELS
K [ 3 Aaco,sLm;nwﬂi//j \2-AI5030709-0
H ~ > | S 7“7
3 2-A15046VERT. FACE. 2
2-AI5045- VERT. FACE ZZAISOI " VERT. FACE
i a-A15044 2-Al5018 - VERT FACE
3 §-TOP & 4-BOT.
H I 2 AIS044-VERT FAGE Y~ _B-AIS0I7
H : __ 5 Tor&a-sor
g : a 8- AZ50(6 - |DOWELS
HI. A ‘
H & i o
S o i ?
5 \ — -
H e |
: i - .
H -
EXIST. GONG. e EXIST CONG
o i
‘l T
|
2
) 2
o i
i @
- -
Iy o 59
3 2 g - “ ——————
IR R ’ '
gl g o & 1 |
el WA |
- " © G
e ¥ Y3 = ’
alg El- i i
14l A F |
&fF o Y
- 800 .. 900 -
+ 430013 -
g - 40mm DIA. HILES
= Alsooz CRILLEGIN EXIST.
e - f Az3016 FOOTING
~ L2 AI5006 TO AIS010-300- T A B ] .~ GOWELS
al o as001 §
8 ¢ A505 - vERT race § . R
i = ) 215005 — NEW FOOTING
i A l . P ExIsT
/ —_— S Ats002 e { FOOTING
] Atsoon
: Also 8
aspoe. S /
| had ‘ “ SURFACE OF EXIST.
H I CONC. TO BE CLEANED
zZoes i _ 3200 ﬁ AND ROUGHENED WITH ;
L A N i i3 BUSH HAMMER TO ENGINEERS .
_— H APPROVAL AND COVERED
1:80 WITH CEMENT PASTE
I IMMEDIATELY BEFORE PLACING
e FRESH CONCRETE T 25
|
PRANING HOT 0 BE SCALED hae 50 SECAjETION -
— 100 mm OK URIGINAL ORAMINS | [ieqion M.G.S JGAEck NN, [LOADING OHBOC -A - B3 [DATEDEC, 84
DRAWING S.G. [CHECK B.D. TSITE No- 36 ~1336~ 62 oWS - 8




METRIC DIST No 4

B eoRTH FAGE OF SOUTH
i ABUTHENT DIMENSIONS ARE INMETRES | CONT No
H H AND/OR MILLIMETRES
: sonsTRUCTON ’ cugn span 5000 TYP UNLESS OTHERWISE SHOWN | WP No 83-74-19
: . _ ¥
M { kf’g’;"%;%ﬁf #ggl&u HOXES. g Q.EW. WIDENING SHEET
4 TYPE F3-ia Z(, RED HILL CREEK CROSSING
H - i & | GENERAL ARRANGEMENT
H JUNGTION BOXES NEW BARRIER - L 1
£ TYPE P4 - WALL — [ 3 HS
. ] S = P T Gregg and Edens Limited
H 80mm ASFHALT ———a= ) CTION B 4 f B
i i < JUNCTION bm( / 0P OF EXIST WINGWALL anginaers : plonnors : gconomists,
3 K 5088 serroncy EXIST, DRAINS ] T HE REMOVED'TO 600mn |
staay = YR f!
= 7 : GENERAL NOTES CONSTRUCTION NOTES

: EXIST. S0mm LIGHTING Ay — ff s S — - LR LE conmek—.

GONDUIT T BE REMOVED EXIST. CURB, SIDEWALK i I CLASS OF CONCRETE I BACKFILL SHALL BE PLACED. SIUTANEOUSLY SERIND
H i ARD PARAPET TO BE i 2 FOOTINGS B APPROACH SULAB. . .. 20 MPo M ASUTMENTS, KEEPING THE NELUI
g / b REMAINDER e SACKFILL ARPHOXIMATELY THE SAME AT NO TIME
n REMOVER EXIST. 6000 APPROACH | B o SHALL THE DXFFERENCE m ELEVAT[ONS BE
H ASPHALT - —fmm 4B 70 REMAIN (TYF.) - GREATER THAN 0.5
z 2 RE
8 8 ! EINFORCING S“EL 2. GONTRACTOR TO VERIEY EXISTING DIMENSIONS
= 2 -, / K w GRACE 40t AND ELEVATIONS OF EXISTING STRUCTURE.
£ : 2 w £
g s & v;Y"A |§»osa 206 ‘,‘p}\ g COATED snus TO HAVE A SUFFIX'¢'
H Uy HEW 75mn ELECTRICAL 5} ! 3. CLEAR COVER TO REINFORCING STEEL
H o S0mm ASPHALT TVP /o 3 FOOTINGS . BN 100 £25mm
. ABUTMENTS, WINGWALLS AND
& . " N b R=3500m "" RETAINING WALLS ~ FRONT FACE....... 80%z0mm
: NEW 6000 ArFROAGH r MN\pog erarsaer — NEw NEvaN 2| ACK FACE 70 20mm .
H = A=Ehhns RE = DECK Top.., 70%20mm
B @ | BOTTOM. ...........5020mm

JUNCTION BOX =
i EXIST ClrBs ANO MEDIAN L M REMAINDER
i T 7082
ASPHALT —onf e MOVED. FOR , | UNLESS OTHERWISE NOTED .. 702 20mm

REMOVAL OF ELECTRCAL |
DUCT SEl f 4 WP DENOTES 'WORKING POINT®

DENDTES 'TOP OF

/

Ex1ST. S LiGHTING
CONDUIT;

-

‘—,» EXIST. 6 Q00 APPROACH
SLAB_TO REMAIN{TYP)  FROFILF
CONTROL LINE

$oew

TO BE REMOVED

| RS i o
=/ : ; 20130 .
; EXIST 50mm LIGHTING
! EXISTDRAING To BE oyt /[y~ M SOPRIT CONDUIT 0 BE REMOVED VARIES 10 650
GFF AT TOP OF CONCRETE F 577N ¢ sss’mnx" - -0 830 - . ioes0 J—1 . VARIES
; ! G832 MIR. & £0s NAX.

DECK AND PLUGGED WITh
30 HPa CONC.(TYR. NEW ASPHALT AND WATERPROOTING
SYSTEM 90mm TOTAL (0PSO 50811 i ‘1

EXIST. CURB AND PARAPET

E—L
¥
&

SOmm ASPHALT—~, __ L.

NEW 6000 APPROACH
SLAB(TYP).

VARIES

EW STRUCTUR?

2
A
i
!

—NEW GONCRETE OVERLAY 56mm MIN,

i
‘ l HEW eoian S80m EXIST. GONGRETE: DECK
i 5 BARRITR WALL
LioHTROLE Bac [ 7Smm LLECTRICAL- ~ CRZ e DUET | PROFILE CONTROL TommeLECTIICAL i [ SOARIFIED am (MiN] ‘ REINFORGING sﬁﬁmzn
TA. 19+ nm nuct — Smm ELECTR
. ngex ELECTRICAL DucT iy LooMeL 2% SOPE . oulT ; 2% Slope, | DOWELS 75 5am ELECTRIGAL ALL
__ CLEAR SPAR BRANS/T S - p Lot b ks ,
{ A J,;\— 1 T e
- JUNCTION BOX - e —
RED HILL GREEK TYPE F3-ia 7hmm Oy ~ - REINFORCING DOWELS
InEnED ;m:nmmscr\ 3 BEGK DRAIN-
~PROFILE CONTROL. Jeok of
) \—NEW CONCRETE DECK saL. N
: i’i NEW GONCR
— NEW ASPHALT AND WA\(:HPROOFING 0 ETE DECK

SYSTEM 90mm TOT

PLAN TYPICAL FINAL DECK CROSS-SECTION

200
( FOR SEQUENCE OFCONSTRUCTQON SEE DWG 2)
BRIDGE_SPAN |
o
M e
MIN_SOFFIT R 3 2
£ 2= T/FINISHED_ASPHALT
o 9 ::
8000 SUIDERAN 9 % sion g5
C (gvgr«gglﬁ::«ﬁgﬁnns e BARRIER 3 e s o Bl LIST OF DRAWINGS
[ TN - M uprmarano —_— . A 4
- L et — — v ‘}Q:HOA o eE OF e — ! GENERAL ARRANGEMENT
- ofog, — ’mmﬂ e - RIER WALLS ONLY) UThENT -INSIDE FAGE OF TION, STAQING
oo™ _rroonme. SR ¥ S 1raonme PROFILE CONTROL SOUTH ABUTHENT R R v
C - - prT NORTHBOUND LANES s PILING y
~ e 5. FOUTINGS
150 mm DIA. C.§ P S FRAME EAST SIDE
- SUBDRAIN (1Y) 7. FRAME WEST SIDE |
L NEW HP310x11Q 8 5. FRAME WESTSIDE I
L i} I % PiLEs wivh ReFoRceD . & 9. APPROACH SLABS
L o 5 N (0. BARRIER
- il ‘I‘ ‘\\ . . @ S I, mscn.uuews OETARS o
[~ « & 12. BRIDGE DATE B SITE NUMBER
500 ” ELEVATION - £ g 13 PQ.P. QUANITY SHEET
- i 17200 I; i . 033% sLore s 3,_ T/ FINISHED_ASPHALY . i
C !]‘ '.\1 a — j Bl PO CONPEN | el g S
= Iy U =
60.00] Il ) | fRoBAILE INSIOE FAGE OF I |
o001 I | \ BEDROCK 3 .. .BRIDGE sPAN INSIDE FACE OF m
C ook //I :J i !} NORTH ABUTHENT - SOUTH ABUTMENT . = Dl Tectecks
r i i mmnﬁ%mﬁmﬂ%@mﬁ PROFILE CONTROL H
- 5 = - DRAWING NOT TO BE SCALED H .
e i SOUTHBOUND LANES o e o e, omaind s
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