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FOUNDATION INVESTIGATION REPORT
For

N-W Ramp Over Joshua Creek
W.P. 125-66-24, Site 10-140B
Hwy. 403, District 4, Hamilton

INTRODUCTION

This report.contains the results of a foundation investigation done
at the site of the above mentioned structure. The fieldwork was
carried out during the period of September 19 to September °21,
1978. It consisted of four sampled boreholes, two of which were
accompanied by a dynamic cone penetration test. The borings were
advanced by means of solid stem continuous flight augers and
followed by diamond drilling techniqués, to depths ranging from

10 to 23 feet below the ground surface. Bedrock was proven by
obtaining up to 6.5 feet of BXL size rock core;

SITE AND GEOLOGY

The site is approximately 200 feet west of the existing crossing
of QEW and Joshua Creek in the Town of Oakville, Regional
Municipality of Halton.

At this location Joshua Creek meanders in a 30 to 50 foot wide
floodplain valley floor. The valley is about 20 feet deep and
about 200 feet wide from crest to crest. During the time of field
investigation, Joshua Creek was about 10 to 15 feet wide and the
water in the creek was about 1 to 2 feet deep. The area surrounding
the site 1s covered with trees and bushes.

Physiographically, the site lies in the southern edge of the region
referred to as the "South Slope". This region is a strip of land
bounded by the Iroquois Plains on the south and the Peel Plains on
the north. The region is characterized by glacial till overburden
which is closely related to the underlying shale bedrock of
Queenston and Dundas formations of the Ordovician Age.



SUBSURFACE CONDITIONS

Ceneral

At this site the overburden has an overall thickness of about 15 to
17 feet on the south side of the valley but it diminishes to 3 to

4 feet thick at the valley floor. The overburden generally con-
sists of a glacial till composed of clayey silt, some sand and
gravel. However, in the valley floor Joshua Creek has eroded the
glacial till and redeposited a sandy gravel. Across the site the
overburden is underlain by interbedded shale and limestone bedrock.

Factual data on the subsurface conditions is shown on the '‘Borehole
Record Sheets. The locations and elevations of the borings, to-
gether with the estimated stratigraphical sections are shown on
Drawing No. 1256624-A. A description of the subsoil and bedrock
conditions is given below.

Sandy Gravel )

This flood plain deposit was encountered in the river valley ex-
tending from ground surface to bedrock for a thickness of 3 to 4
feet. This deposit is alluvial in origin and is composed of sandy
gravel with some silt and trace of clay. Typical grain size
distribution curves for material from this deposit are shown in
Figure 1. The Standard Penetration Test 'N' values of 10 and 14
blows/foot indicate that this deposit has a loose to compact

relative density.

Clayey Silt, Some Sand and Gravel (Glacial Till)

This deposit encountered on the south valley side,has a thickness
of about 15 to 17 feet. It is a glacial till composed of clayey
silt, some sand and gravel. Typical grain size distribution curves
of the material from this deposit are shown in an envelope form on
Figure 2. Geotechnical identity indices of the cohesive subsoil as

determined from laboratory testing are summarized below.

Range
Natural Moisture Content (W) % 9-12
Ligquid Limit (WL) % 29-34

Plastic Limit (Wp) % 16-18
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The results of the Atterberg Limit testing are also plotted on
the Plasticity Chart, Figure 3, which indicates this deposit is
inorganic and cohesive with a low plasticity.

The Standard Penetration Test 'N' values ranged from 22 to 42 blows/
foot, generally increasing with depth. It is inferred from this
that the consistency of this cohesive deposit varies from very

stiff to hard.

Bedrock (Interbedded Shale and Limestone)

Bedrock was encountered at elevation 394 in the valley floor and

at elevation 396 to elevation 398 in the south valley side. Bed-
rock may be described as interbedded shale and limestone. Reference
should be made to a detailed description of the rock cores by an

MTC geologist,which is included in the Apbendix of this report.

Groundwater Conditions

L4

For construction purposes, the groundwater level may be assumed
equal to the water level in the creek which was at elevation 397+

during the time of investigation.



DISCUSSION AND RECOMMENDATIONS

A 45 foot long singie span structure is being considered to carry
Hwy. 403 over Joshua Creek. The profile grade of the highway at
the creek crossing is proposed to be at approximately elevation
413,5. This will require an approach fill in the order of 15 feet
high. Our recommendations with regard to the structure foundations

and the approaches are as follows.

Structure Foundations

Our investigations revealed that bedrock exists at a very shallow
depth in the area of the proposed footings for the single span
structure. In view of this spread footings founded at or below
elevation 392.0 within the upper portion of the somewhat weathered
bedrock would be the most suitable foundation scheme. In such a '
case, the spread footings may be designed with an allowable pressure
of 5 tsf., Differential settlements between theg footings under

the aforementioned pressure would be negligible and the structure
can be designed as a rigid frame. The lateral forces on the
footings can be assumed to be resisted by the frictional forces
between the underside of the footing and the bedrock. To estimate
the frictional resistance a coefficient of friction of 0.5 can

be assumed.

Because the shale is a frost susceptible material, the underside

of the footing should have a minimum of 4 feet of earth cover for
frost protection purposes. If the footings are situated below

the prevailing water level, a temporary dewatering scheme will be
required to construct the footings in the dry. Such a scheme

could consist of an impervious earth cofferdam to stop infiltration
of water into the excavation. To prevent the shale from deteriora-
tion after it is exposed, the footing formation surface should be
protected with 3 inches of mass concrete immediately after com-~

pletion of excavation.

Approaches

The 15 foot high fills can be constructed with sideslopes of 2:1.
Prior to placing the f£ill, the existing topsoil should be stripped

as per current MTC practices.



Related Considerations

In order to relieve.the buildup of hydrostatic pressure behind the
abutment wall, free draining granular material should be used as
backfill and suitable drainage measures consisting of weep holes

and perforated pipes should be provided.

To estimate the lateral earth pressure induced on the abutment wall
by the granular backfill, a coefficient of earth pressure of 0.5 -
should be used if the wall is rigid. If some movement at the top
of the wall is permitted, a coefficient of earth pressure of 0.33
can be used.

B}

MISCELLANEOUS

tr

The fieldwork was supervised by Mr. V. Korlu. This report was
prepared by Mr. B. Ly and was reviewed by Mr, M. Devata.

B. Ly, P. Eng. g

, \3
/7// 00 Wi

M. Devata, P. Eng.
Supervising Engineer

October, 1978
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OFFICE REPORT ON SOl EXPLORATION

Munistry of
Transportation and

Commumicathons

Ontar

HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

RECORD OF BOREHOLE No 1

ORIGINATED By V.K.

Note: Water Level
Hot Established

WP 125-66-24 LOCATION _Sta, 30411 o/s 18' Rt, Control Line N-W Ramp
pisT___4 Hwy ... 403 BOREHOLE TYPE Solid Stem Auger, BXL Core COMPILED BY _V.K.
DATUM Geodetic DATE September 21, 1978 CHECKED BY
o W JDYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES £y 5 RReISTANCE POt pasmc NATOML w%— CEMARKS
1M1 —
ST Ta| 28| 5 | e w0 o o [ S ISR 28 ) ey
o w - A
ELEV DESCRIPTION SEIFREREL: S [SREAR STRENGTH Mot z SRAIN s1zE
B 1 =] g]5 = I5TRI
DEPTH - i &1 5 |o unconsmnen + FIELD VANE y
& z 5 gu T |® QUICK TRIAXIAL  x LAB VANE WATER CONTENT {%) {%)
397.8! Ground Level hd " w 10 20 30 GR SA 51 CL
0,0| Sandy Gravel With o 55116 L 45 29 19 7
394, 3| Some Ci;’,l’ and §11t oy
eAthered — — V&7
3.5] Sound, Interbedded -2+ BXLL 302
Shale and Limestone 3| ByL 100% 190
187.8 Bedrock Rec.
10,0{ End of Borehole
Note: Water Level
Not Estsblished
é
RECORD OF BOREHOLE No 2
w P 125-66-24 LOCATION ___ Sta. 30431 ofs 10" Lt. Control Line N-W Ramp ORIGINATED B8Y V.K.
DIST _4 HWY 403 BOREMOLE TYPE Solid Stem Auger, BXL Core Drill COMPILED BY _ V.K,
DATUM Geodetic DATE September 20, 1978 CHECKED BY
SOUL PROFILE SAMPLES o w DYNAMIC CONE PENETRATION —
: So| g [RessTANCE POT 2 fnane :3,*,2:‘3.‘; vows | = T | REmARKS
5 w156 & 20 40 60 80 W0 | ¢ CJ‘" w | 2% &
o w - P L
ELEV DESCRIPTIO SEFREREE & [SHEAR STRENGTH eyt 2 SRaIN sizE
e 1PTION = > < o et
DEPTH - ol 51 5 lounconmned + FIELD VANE . ¥y
E . gu S |e quick rriaxiat  x 1as vane |WATER CONTENT (%) (%)
. oy
397.8| Ground Level n ¢ s 10 26 30 GR SA 51 CL
0.0] Sandy Gravel With ale
194.3| Some Clay and Silt  |oh.l 11858 114 o 68 16 13 3
3.5} Interbedded Shale and BEL 11007
Limestone Bedrock 1007
3| BXL R 390
387.8 ec.
10.0] End of Borehole

+3, x5 ; Numbers refer to
Sensitivity

20
1545 (%) STRAIN AT FAILURE
10




OFFICE REPORT ON SOIL EXPLORATION

Miristry of

Tra

naportation and

Communicabons

Ortara HIGHWAY ENGINEERING DIVISION ~ENGINEERING MATERIALS OFFICE -501L MECHANICS SECTION
RECORD OF BOREHOLE No 3
WP 1256624 LOCATION __Sta. 29464 ofs 10' Lt. Control Line N-W Ramp ORIGINATED BY V.K,
DIST 4 HWY_ 403 BOREHOLE TYPE __Solid Stem Auger, BXL Core and Cone Test COMPILED BY _V.X.
DATUM Geodetic DATE September 20, 1978 CHECKED BY
o i JDYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES S| § |msstance pior rasnie S8 ool E | cenanks
= 6| & 20 40 60 80 100 [|MM7T  conrenr umir} 59
O] m font z i i H i L Wp W W, :)g &
ELEV DESCRIPTION ||| w| 2 gg O |SHEAR STRENGTH A DGSRT%?;U?%E
i = > | 2|5 i | N
DEPTH b [ o) T |0 UNCONFINED + FiELD VANE o Y :
11z g %u 5 e ouck TranaL  x tas vane |WATER CONTENT (%) (%)
412.7| Ground Level % * w 10 20 30 GR $A Si Cl
0.0} Clayey 5ilt, Some
Sand and Gravel ] 410 ] [*] = 4 10 5% 31
Very Stiff to Hard S ———
TS IInn et b
) 0 ' 713 49 31
41 88 42 400 =
Brown | L
Gre
395,7 v 51855 136 . q
17.0 Weathered $34
Interbedded Shale and % 6 BXL [1002
Limestone Bedrock Rec.
389.7 ee 390 —
23.0! End of Borehole
Note: Water Level
Not Established
v
RECORD OF BOREHOLE No 4
WP __125-66-24 LOCATION Sta, 20445 ofs 13' Rt, Control Line N-W Ramp ORIGINATED BY V.K._
pisT__4 Hwy 403 BOREHOLE TYPE Solid Stem Auger, BXL Core and Cone Test COMPILED BY V:(D
DATUM Geodetic DATE September 19, 1978 CHECKED BY T
o w | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES Bo| Z |resismance pior rasme WO o] CE | emarks
-:to \v-; 20 40 50 80 100 LIMIT CONTENT LiMIT EQ
'6 - o B; - ) ] i ) 1 Wp W W, 3; &
ELEV o &lgl w2 @g & |SHEAR STRENGTH i G D(IESRT?Q‘I?U?:CZ)EI‘:\)
RESTT DESCRIPTION Zl =1 <135 i
DEPTH > Fa) T |0 UNCONFINED 4 FIELD VANE o Y :
21371 gu 3 e Quick TRiAXIAL  x 148 vane |WATER CONTENT (%) {%)
412.7| Ground Level 2 a @ 10 20 30 GR SA S1 Cl
0.0} Clayey Silt, Some
Sand and Gravel T T 881 72 410 | 5 4 10 48 38
Brown, Very Stiff r
to Hard £ 27 851 31 f
3.1 .88 32 g D 8 10 49 25
585176 400
397.9 S M D
14.8| Interbedded Shale and LG s 100% 100/8"
Limestonse Bedrock s BXI*{RQC
392.9 < .
19.8] Eand of Borehole
Note: Water Level
Not Hatablished

+

3 x5 Numbers refer to
Sensitivity

20
15 -5 {%) STRAIN AT FAILURE
10




Ministry of
Transportation and
Communications

DIAMOND DRILL RECCRD HOLE NOG. SHEET NO.
Cntaric
Qe
PACPERTY W.P,125-56-24 990 ELEY, COLLAA
L OCATION DATUM
Josuha Creek DATE STARTED
QJakyille.Ontaria. DATE COMPLETED
EATITUDE DRILLED BY
DEPARTURE LOGGED BY
BEARING TOTAL FOOUTAGE
FOUTAGE SAMPLE
FORMATION REMARKS
FROM To HUMBER
Hole #1
3’5" 1070" | Intermittent shale and Timestone bedding throughout varying ground core at top of hole,
from twe inches to 10" with the limestone, Limestone is hard possibly shale, approximately
fine texture, light grey colour and slichtly sandy, Shale 1.5" lost core.
is black, soft, fine texture and fissile.
Hole #2
35" 10'0"] Same as hole #3.
Hole #3
18'g" 23'0"°1 Same as hole #1. thickest limestone bed 8",
Hole #4
14'8" 15'8"] Same as hole #1. 5 thickest Timestone 10".

DATE OF EXAMINATION

0B ~M¥—:3

October 12th,1978

B.K.Glassford




Oct 75, FF-5-22

UNIFIED SOIL  CLASSIFICATION SYSTEM

GRAVEL

SAND
CLAY & ST Fine | Medium | Coarse Fine | Coorse
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Ministry of
@ Transportation and
Communications
Ontario

SANDY GRAVEL, WITH SOME SILT & CLAY

WP 125-66-24




Get 75, FF-5-22

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SuT Fine | Medium | Coorse Fine i Coarse

‘00 MINISTRY SIEVE DESIGNATION 270200 140100 4050 40 30 20 16 108 O YR L & 25’2”3;
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Ministry of
@ Transportation and
Communications
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CLAYEY SILT, SOME SAND & GRAVEL

WP 125-66-24
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Oct 75, FF-5-2]
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EXPLANATION OF TERMS USED IN REPORT

YN' VALUE: AN INDICATUR OF SUBSOIL QUALITY, IT 1S OBTAINED FROM THE STANDARD PENETRATION TEST (CSA STD. AL19.1). SPT "N' VALUE IS THE NUMBER OF BLOWS
REQUIRED TO CAUSE A STANDARD 2 INCH 0.P. SPLIT-BARREL SAMPLER TO FENETRATE 12 INCHES INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER
WEIGHING 140 POUNDS, FALLING FREELY A DISTANCE Of J0 INCHES. FOR PENETRATIONS OF LESS THAN 12 INCHES 'N' VALUES ARE INDICATED AS THE NUMBER OF BLOWS
FOR THE PENETRATION ACHIEVED., 'N' VALUES CORRECTED FOR OVERBURDEN PRESSURE ARE DENOTED THUS S

DYNAMIC CONE PENETHATION ‘TEST (CSA STD. A119.3) /' CONTINUOUS PENETRATION OF A CONICAL STEEL POINT (2" 0.D. 60 CONE ANGLE) DRIVEN BY 350 FT-LB IMPACTS
ON TA' STZE DRILL RODS. THE KESISTANCE TO CONE PENETRATION IS MFASURED AS THE NUMBER OF BLOWS FOR EACH 12 INCH ADVANCE OF THE CONICAL POINT INTO THE
UIND1STURBER GROUND. . -

50IL QUALITY: SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSITY.
CONSISTENCY: COMESIVE SOILS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH AS FOLLOWS:

[ ) Q ~ 250 250 = 500 }500 - 1000 {1000 ~ 2000{2000 - 4000| > 4000
VERY SOFT SOFT FIRM STIFF VERY STIFF BARD

DENSENESS: COMESIONLESS SOILS ARE DESCKIBED ON THE BASIS OF SPT 'N' VALUES AS FOLLOWS:

"N' (BLOW/FT) 0 =35 5 - 10 10 - 30 30 - 50 > 30
VERY LOOSE LOOSE COMEACT DENSE YERY DERSE

ROCK QUALITY: ROCUKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND/OR STRENGTH.
REGUVERY: SUM OF ALL RECOVERED ROCK CORE PIECHES FROM A CORING RUN EXVRESSED AS A PERCENT OF THE TOTAL LENGTH DRILLED IN THAT CORING RUN.

MODIFIED RECOVERY: SIM OF THOSE NATURALLY FRACTURED CORE PTECES, 4™+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN. THE
v ROCK QUALITY DESICNATION (RQD), FOR MODIFIED RECOVERY,1S:

RGD (%) 0~ 25 25 = 50 50 - 75 75 = 90 | 90 - 100 T
VERY POOR POOR FAIR GOoD EXCELLENT
JOINTING AND BEDDING:
SPACING 2" 2 . 12" -3 3.1 = 10
JOTINTING VEKY CLOSE CLOSE MOD. CLOSE WIQE VERY WIDE
BEDDING VERY THIN THIN MEDTUM rarex  |VERY THICK

ARBREVIATIONS & SYMBOLS

LABORATORY TESTING EIELD SAMPLING EARTH PRESSURE TERMS
TRIAXIAL TESTS ARE DESCRIBED TN TERMS OF WHETHER § 5 SPLIT $POON m COFFFICTENT OF FRICTION
THEY ARE CONSOLIDATED () O NOT (U) WS WASH SAMPLE Iy ANOLE OF FALL ERICTLON
ISOTHOPICALLY (1) OR NOT (A) ST SLOTTED TUBE SAMPLE
AND SHEARED DRATNED (D) OR UNDRAINED {U) B S BLOCK SAMPLE k, COEFFICIERT OF EARTE PRESSUTE AT REST
WITH PORE PRESSURE MEASUKEMENTS (BAR OVER SYMBOLS) €8 CHUNK SAMPLE A COEFFICIENT OF ACTIVE EARTH PRESSURE
BG. G0 = CONSOLIDATED ISOTROPIL UNDRAINED TW  THINWALL OPEN . COEFFICLENT OF PASSIVE EARTH PRESSURE
TRIAXIAL WITH PORE PRESSURE MEASUREMENT TP IHDWALL PISTON »
UNLESS OTHERWISE SPEGIFIED 1N REPORT ALL TESTS 0S OSTERBLRG SAMPLE i ANGLE OF TRCLINATION OF SURCHARGE
ARE IN COMPRESSION F§ FOIL SAMPLE : w SLOPE ANGLE~BACKEACE OF WALLE!:I
RC ROCK CORE B ANGLE OF S10PE AP
PH T.W. ADVANCED HYDRAULICALLY
BN TV, ADVANCED MANUALLY NyaNgoN, BEARTNC CAPACLTY FACTORS
D, DEPTH OF FOOTTIHG
B,L FOOTING DIMENSTONS
INDEX PROPERTIES STRENGTH  PARAMETERS
4 UNIT WEIGHT OF SOTL (BULK DENSITY) @ ANGLE OF SHEARING RESISTANCE
Y,  UNIT WEIGHT OF WATER - PEAX SHEAR STRENGTH
¥y, UNIT DRY WEIGNT OF SOIL (DRY DENSITY) o RESIDUAL SHEAR STRENGTH HYDRAULIC TERMS
Y'  UNIT WEIGHT OF SUBMERGED SOIL . COMES1ON INTERCEFT
e h  HYDRAULIC RFAD OR FPOTENTIAL
€,  SPECIFIC GRAVITY OF SOLIDE ;03 NORMAL PRINCIPAL STRESSES HYDRAU
’ RATE OF DYSCHARGE
e YOIDS RATIO " PORE WATER VRESSURE °
VELOCITY OF FLOW
e,  INITIAL VOIDS RATIO ug EXCESS u N
1 HYDRAULIC GPADIENT
e © 1N LOOSEST STATE ru PORE PRESSURE RATIO
£ SEEPAGE FORCE PER UNIT VOLUME
enqy © 1N DENSEST SraTe q UNCONFINED COMPRESSIVE STRENGTH !
i CORFFLCIERT OF VISCOSITY
D,  RELATIVE DENSTTY = ooy 5, UNDRATHED SHEAR STRENGTH K
% CORFFICLENT OF HYDRAULIC CONDUCTIVITY
u POROSTTY € LINEAR STRATH .
§ HORIZOWTAL DIRECTION
w  WATER CONTENT y SHEAR STRALN ky K 1N HORIZO
%k IN VIRTICAL DIRECTION
v LIGUID LIMIT v POISSON'S RATIO v
m  COEFFICIENT OF VOLUME CHANGE
wp  PLASTIC LIMIT E MODULUS OF ELASTLCTTY v
. COEFFICIENT OF COXSOLIDATION
vy SHRINKAGE LIMIT ¢ MODULUS OF SHEAR DEFORMATION v
£ COMPRESSION INDEX
lp PLASTICITY INDEX » % - Wp k, MODULUS OF SUBGRADE REACTION e
i - € RECOMPRESSION INDEX
I, LIQUIDITY INDEX = bl : P thyn STABILITY COEFFICIENTS * '
-
o, 4 DRAINAGE PATH DISTANCE
I,  CONSISTENCY INDEX = o A,B PORE PRESSURE COEFFICIENTS
Ip ot soil T TIME FACTOR
s ACTIVITY w Wﬁﬁmx NOTE: Eg)&'EC’IIVE STRESS PARAMETERS ARE v
NOTED BY USE UF APOSTROPHE : {501 DATION
on  ORGANIC MATTER CONTENT S ooy oSt U DEGREE OF CONSOLIDATION
o' w EFFECTIVE ANGLE OF TRED? OGR
s DEGREE OF SATURATION SHEARING RESISTANCES 0, OVERCONSOLIDATION RATIO (OCR)
S {undistorbed) o' = EFFECTIVE NORMAL STRESS
s SENSITIVITY w Sy lundturbed)

5, fremouided
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Mr., G.C.F. Burkhardt Soil Mechanicos Section
Head, Structural Section Engineering Materials Office
Central Regilon Room 315, Central Building

3501 bufferin Strest, Downsgview

78 09 29

Re: W.,P, 125-86-24, Joshua Creek
Hwy. 403, District 4, Hamilton

Subsequent to the clearance of the long ocutstanding property
problems, we have now completed our investigation of the sub-
surface conditions at this site. Due to the urgency of this
project, we have been requested to submit preliminary informa-
tion shortly after completion of the fieldwork so that design
can proceed without further delay. Our findings and recommenda-
tions are as follows,

Our investigation revealed that bedrock emists at a very shallow
depth at this site, Bedrock was encountered at the following
elevations:

Approximate
Location Raef., Borehole Cround Rlev. Bedrock Elev,
Weast limit of
North Abutment 2 397.8 394.3
Bast limit of
Noxrth Abutment #1 397.8 354.3
Bast limit of
South Abubtment #4 412.,7 357.9
West limit of
South Abutment #3 412.7 3985%,.7

Creek Water Level: 337+

In view of the shallow depth to bedrock surface, spread footings
founded within the upper portion of the somewhat weatherad shale
bedrock would be the most suitable foundation scheme. In such

a case, the spread footings man be designed with an allowable
pressure of 5 tsf. If the footings are situated below the pre-
vailing water level, a temporary dewatering scheme will be re-
quired to construct the footings. Such a scheme could consist
of an impervious earth cofferdam to stop infiltration of water
into the excavation. .

cont devosenenesn



A complete report, together with logsheets and drawings, will
be submitted at a later date,

According to your Office, the structure will be supported on
spread footings founded at elevation 392.0. This footing founding
level is satisfactory based on our recent subsurface investigation
results,

Bl

B, Ly
Senior Engineer

For: M. Devata
Supervising Engineer

BL/MD/as

cos C.5,. Grebski
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