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Mr. A. M. Toye, Mr. A, G. Stermac,
Bridge Sngineer, Principal Fcundatien Engr.,
Bridge Division. Foundatim Section,
Meterials & Fesearch Division.
Attertion: Mr. S, McCombie. Geptember 2%, 1962,
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WH.C. FOUNDATION INVESTIGATIOKR REPCRT -
#rep. Croaﬁing az Little Maltland River &
hwy. #23 - 3,1 Mi, South-West of Palmerston,
Wede 62-F-109 - District #3. - W,P, 22?~61

Attached, we are forwarding to you, our detailed
foundation investigation report dealing with existing subsoil
~onditicns at the above structure site.

We believe you will find the factual data and
reccmmendations contained therein, self-explanatory. However,
should further information be desired, please feel free to

contact our Office.
A

]
P e
KYL/¥deF K. Y, ’130
Attach, “SP““VE°I“ FUUNDATION BHGE.
For:
cc: Messrs. A. M. Toye (2)
HE. A, Tregaskes A. G. Stermac,
H. I, ¥McM¥illan PRINCIPAL FOUNDATICGHN ENGK.
4, Gater
L. T's Barrett
J e ROV
Te 4. Xovich
4. E. Gruspler
Y. PF. Saint
¥. Horman
I

A, Watt
Foundationg uffice .
Gen. Files.
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3. FIELD AND LABORATORY INVESTIGATION:

A total of 4 dynamic cone penetration tests and two
sampled boreholes was carried out at the site, utilizing a
conventional diamond drill rig. Samples were recovered using
a 2-inch 0.D. split-spoon sampler, driven into the soil with
an energy of 350 ft.-1lbs. per blow, |

Each sample of the subsoil was visually classified
in the field, before transportation tc the laboratory, where a
further classification was performed. |

In addition, moisture content, grain size distributioh
analyses, and where possible, Atterberg limit determinations
were performed on certain representative samples.

The results of these tests, together with the dynamic
cone results, are plotted on the attached borehole logs contained
in the Appendix of this report.

The locations and elevations of all boreholes are
shown on the attached Plan No. 62—F-109A; All elevations are

referred to a G.B.M. located on the handrail of the existing

structure.

4. SUBSOIL CONDITIONS:
‘4,1) General:
Subsoil conditions at the site were found to be
Ageneraily uniform. From ground level downwards, the various

soll types encountered, were as follows:

cont'd. /3 ...
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L, - SUBSOIL CONDITIONS: (cont'd.) ...

4.,2) Silty-Sand to Sandy-Silt:
| A grey to brown deposit of silty-sand to sandy-silt 4
was found over the entire site from ground level iﬁ all boreholes
with the exception of borehcle #1, where topsoil and black
organic peat extends from the surface of the groundbto 6 feet
below ground level.

This deposit averages 28 feet in thickness and terminates
at elevation 1232. It is a loose to compact stratum, with
standard penetration values ranging from 7 to 2u 5lows per foot,
with an average value of 15.

Grain size distribution tests showed that this deposit
consists of the following particle sizes: sand 51%, silt 457,
and clay 44. However, the deposit becomes more silty with depth,
and a pocket of slightly plastic clayey-silt was found in borehole
#3. This pocket was made up of 15% and 80% clay and silt size
particles, respectively.

The moisture content also decreases with depth from

20% to 10%, with an average value of 15%.

4.3) Heterogeneous Mixture of Silt. Sand & Gravel:

At elevation 1232 in the first three boreholes, and at
elevation 1230 in borehole #4, a very dense, heterogeneous
mixture of silt, sand and gravel was encountered. In all in-

stances, the dynamic cone met refusal in this stratum at the
above elevations.

~

cont'd. /4 ...
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%, SUBSOIL CONDITIONS: (cont'd.)

4.3) Heterogeneous Mixture of Silt. Sand & Gravel: (cont'd.,)

This deposit extends at least to 38 feet below ground .
level (elev. 1222); it is brown in color, relatively impermeable
and very dense, with standard penetration values generally in

excess of 100 blows per foot.

5. GROUND WATER CONDITICNS :

Water level observations were carried out for a period
of 3 days at each borehole, and the water table was found to
coincide with the level of the river at elevation 1257.0. No

fluctuation of water levels or artesian conditions were encountered.

6. DISCUSSION & RECOMMENDATIONS:

A new, 42 ft. span bridge is proposed at the site, to
carry Highway #23 over the Little Maitland River, approximafely
3 miles south-west of Palmerston.

The subsoil at the proposed location, consists of loose ;;;
to compact silty-sand to sandy-éilt, followed by a very dense B
pixture of silt, sand and gravel with occasional boulders.

Adequate bearing capaci: ¥ for a spread footing foundationx\ :f
cannot be found in the upper stratum, whereas the very dense Y

hi

t 1s located at too great a depth; hence, a foundation

e

epos
based on piles is recommended.

Both timber Class 'A! piles, and steel tubular piles,
driven 1nto the very dense silt, sand and gravel layer, ﬁay be

used.

cont'd. /5




‘can be expected.

6. DISCUSSION & RECOMMENDATIONS: (cont'd.) ...

For 12" @ timber piles (treated if not‘completely
below the lowest established water level), a safe design load
of 29 tons per pile, may be used, provided the piles are driven
to an estimated elev. 12%0.0.

If steel piles are used, 12%" outside diameter tubular -
piles are recommended. Assuming a pile tip elevation of 1230,
or below, a safe load of 60 tons may be placed on each pile.

Regardless of which type of pile is used in the final
design, pile driving should be controlled in the field by the
Hiley Formula, as per D.H.O. Standards DD 1218 ané DD 1219,

A dewatering scheme will be necessary as excavations
will be carried out below river or water table levels.

Protection against scour will be necessary for the
abutment footings. If sheeting is used, it is recommended that
it be driven for a “istance below the eéxcavation bottom equal .

to the helght of the water above it.

No stability problems with regard to the approach fills

7. SUMMARY:
Subsoil at the site consists of silty-sand to sandy-silt
followed by a very dense, silt sand and gravel stratum.

Because of the loose to compact nature of the upper

layer, piled footings are recommended for the structure.

cont'd. /6'...
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7. SUMMARY: (cont'd.) ...
For 12" @ timber piles driven to an estimated elev. 1240.,0,

a safe load of 25 tons per pile may be used. For steel piles,
tubular‘l2%" diameter tubes driven into the very dense stratum,
a design load of 60 tons per pile may be used.

Pile driving should be controlled in the field by the
Hiley Formula as per D.H,0. Standards.

A dewatering scheme will be necessary as excavations

will be carried out below river or ground water levels.

If sheeting is used for scour protection, it may be

incorporated into a scheme for dewatering.

No embankment stability problems are anticipated.

8. MISCELLANEQUS:

The field work was carried out during the pericd of
September 6 - 10, 1962, and together with the preparation of this
report, was performed by Mr., G. Mierzynski under the general
supervision of Mr. M, Devata of the Foundation Section.

Equipment was owned and operated by the Johnston

Drilling Co. of Ottawa.

September 1962.







FORM 0B - ML - 1268 REV. 196] OFFICE REPORT SOIL EXPLORATION
61-4397Y .

"DEPARTMENT OF HIGHWAYS - ONTARID ‘
MATERIALS & RESEARCH DIVISION RECORD OF BOREHOLE NO. 1 FOUNDATION SECTION
yo8 _62-F-109 LocaTion 23' Rt. of Station 356484 CRIGINATED BY G.M.
w.p _227-61 BORING DATE _Dept. 6/62 < OMPILED BY B.K.
DATUM G.B.HM. BOREHOLE TYpg _Washboring - BX Casing, - CHECKED 8Y G.M,
DYNAMIC PENETRATION RESISTANCE LIQUID [IMIT W o
SOIL PROFLE . SAMPLEIS _| . |BLOWS/FoOT : PLASTIC LIMIT —— WP .
5 3] 7 20 4o 60 80 100 WATER CONTENT —— W .
&) % | & @ [SHEAR STRENGTH P.5.F wp " we 5@
SLEV DESCRIPTION sl e A e s . ® W | REMARKS
DEPTH 2 r x| ow WATER C i
£z 73z R cgyTENR e | 8
} ; | | } ‘ | / P.C F
! ‘ | | ! !{ :
. | | | v
1262.0Groundlevel | | o I @ W.L. from |
[ . i } i . : o
*1 Topsoil | ! ) i ! observationp
1260.4 P iN ! , 1260 / i : in borehole
2. Peat & chunks of R ! f
wood mixed with sandi~{1 |85 | 2 ,
e | | | | g 1257.0
256,0 |12 |88 [ 2 | % i =50
6.0 3 185 17 | | o
: ‘ ’ ? l
v } ' ! i
Sand to silty-fine ! .- ’ | g ‘ Gravel =6% |
sand - @ | ! ; j Sand =813 |
S R [P - ° | Silt  =13%
Loose to compact " ' | I : : Clay = 2%}
i : ’ |
1 L | o
- y | I ; :‘ f :
Sze;g'brown after 1 15 (85 9 ﬁ |
| ; f
_ | 'f ﬁ 5 i
P : 2 © :
© 158 .3 o / x f
N (] |
¢ L | N i ;
L | i ,
7 lss a9 | - , /> e
P < :
! o \\_.__,mew i i !
{1232.4 . o T : |
40.0 Heterogeneous mixture 77 Iz Refusal | i
of silt, sand & grave% 8 |S3_ P56 1230 ; f !
Very dense-~brown i.. ! | R D N ! ¥
| | |
1227. 9 : g 133 »100 f |
3451 End of borehole. 3 | | ! :
; |




FORM OB - ML ’65 REV. 1961 OFFiCE QEPORT‘ SO EAPLORATION .

81.4391
4
DEPARTMENT OF HIGHWATYS ~ ONTARID
MATERIALS 8 RESEARCH DIVISION RECORD OF BOREHOLE NO. 2 COUNDATION SECTION
~
Jog 62-F~109 LOCATION 23' Rt. of Sta. 356[-142 “RIGINATED BY G,M,
w.p, _227-61 BORING DaTE .Sept. 6/62. SOMPILED 8Y B.K.
paATUM _G.B.1. BOREHOLE TYPE Dynamic Cone Penetration Test. CMECKED BY G.M.
! — : e w BLOW?SO/ FOOITO n 30 156 PLASTIC LIMIT - wp N
5 | = n + i 4 1 WATER CONTENT —— W ‘v
B = [ & | & |SHEAR STRENGTH P.S.F. R wn wi 39
ELEV. ] P % HE TS ~ | w i o 5
— DESCRIPTION e Pl el 5 S W1 REMARKS
DEPTH sl 2, = i
I N - WATER CONTENT % ¥
"o | - l
Il i | i i | | i ) i PC.F
= T ) ! i ' H ? ;
i ! 1 !
! i i ! f |
I i i | %
! 1 i i i : : :
: 5 E ! ! 5 | !
‘ i f> | i | ‘ :
260.0 Groundlevel __ ‘ z‘ . 13260 ! ? !
0.0 L ‘ i ; i ! : '
‘ |
- | 2 ; : l | ‘
L | | ! ;
B I § : | | !
o | | 3 ! ﬁ !
! i ] | ‘ ?‘ :
Probably silty-sand ‘ E : :
to sandy-silt. [ | i !
' L, f :
I : ’ s ; ‘
A 250 I | | |
loose to compact. . , ! ! ;
Co | ! |
| SN o
; | ! ! f
? S ! a '
. ; i i
| C | |
. i
S ! | % :
i . H
L ! > : ; i f
I N R0 < ] i |
S ~J € | | |
| i : ‘ ‘ i s !
] . '
! i i | s
. . : i ! 3 ;
B | | : ’
B ~ T
| ] o
12320 T
28.0 | End of Penetration. ', . i i l Refubal ! |
Wb e} L L -
Probably mixture of || i . j
silt, sand and gravel |+ : ! !
very dense. e ! | | ‘
; 5 ! |
5 ; f .
T f i ~
| j ; k |
| ! ; !
| | ¢
! | j ! !
: ! , E !
‘ | ? l |
| | 1‘ ! |
| : ' !
: 3 ] | ‘ ;
i : i ; ) 1
| 1 ’ ! ? %
; . 1 . i
I : | . : i
; | ! : i
! { h
| ! |
f |
? 1
|
{
o
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81.4391
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FORM 09 - ML -

REV. 196!

¢

QFFICE YEPQORY iSDEL EXPLORATION

DEPARTMENT OF HIGHWAYS - ONTARIO
MATERIALS 8 RESEARCH DIVISION

RECORD OF BOREHQLE NO.

3

TOUNDATION SECTION

Jog __62-F-109 LOCATION 23" It, of Sta. 350442 CRIGINATED BY Gals
w p _227-61 BORING DATE _S8pt, 7 & 10, 1962, SOMPILED BY B.K.
patum . G.B.M. BOREHOLE TYPE ¥ashboring ~ B Casing.. CHECKED BY G.M,
SOIL PROFILE SAMPLES | DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT ————— L
il — ; 2| . |BLOWS/FOOT PLASTIC LIMIT - wp
5 5 8l 3 20 L0 60 80 100 | WATER CONTENT —w v r
S L W @ | SHEAR STRENGTH P.S F. o wp wy 4o
ELEV SRS - A SR S @5
—— DESCRIPTION 1T o e > .‘ W1 REMARKS
DEPTH S Z r 3w
&2 o WATER CONTENT % Y
v ; o 1 1 i 10 20 30 P.C F.
i i i I ! ! T
! | : | ‘ |
: | ? j
’ A , i ; | W.L. from
1260.0i  Groundlevel ] : 11260 ! | | observatio
0.0 ! ; . g ! ! ‘ in borehole,
; { { 1 1 .
| | | g 1257.0
L | I | 3.0
ol 1l oss 1 | | | A
! 5 | ! ; j Gravel =8%
l ' ! : Sand =067%
Silty-sand to ; j | ; Silt =193
sandy-silt. ”““L*“‘ 2301 * ' ‘ ; Clay = 6%
2,85 9 o !
loose to compact. , | % | i ‘ i | Sand =40%
! T j i .
- | Silt =58%
. S5 © !
i | 3 159 1 19 t | ; Clay = 2%
| ! | -
, ' 3 { H
Grey~-Brown after b ,; :
1.830' | : | <
I R 1 B /N o [N NN U e ] : Sand = 4T}
P L : : 3ilt = 50%
i L . 58! 23 | I !
s ; ! | : 5 Clay = 3%
i | | :
o | o
| z ; :’ ,
1 5188 |5 | — | Sand = 5%
1 Pocket of clayey-silt.. . | e | g Silt = 80%
£32,0 ey 6188 19 j | : Clay = 15%
1 28.0 | Heterogeneous mixture |, - X 5 R ‘ | ‘7
of silt, sand and . 788 | 86 1230 Refusa]_# : I g
gravel. { | o ; ' ;
] ‘ ; l
Very dense-Brown. 1. I‘ | f' |
| * , | { \ i
:' ;q S _;,M_.._M..V._._.J\ ! . ;
- L 888 PLoC o |
e ! i |
222.0 L B-A_s8 pl0d 9 ‘ |
38.0 | End of borehole. : , '
1220 | : - ; |
i ! 5
|
2 |
o
s |
i i :
| !




CFFICE REPOR?‘ SOl EXPLORATION

FORM QB -ML - 126 REV. {96}
614@91

.

DEPARTMENT OF HIGHWAYS -~ ONTARIO -
MATERIALS 8 RESEARCH DIVISION RECORD OF BOREHOLE NO. & FOUNDATION SECTION
Jos 62-F-109 LOCATION 23' Lt. of Sta. 356784 IRGINATED BY __GoMs»
w.p _227-61 BORING DATE _96pt, 10, 1962, comeiLep ay __B.K.
DATUM G.8.M. BOREHOLE TYPE wDynamic Cone Penetration Test. AHECKED B8Y G.M,
. - . . DYNAMIC PENETRATION RESISTANCE e Wy
SOIL PROFILE SAMPLES LIQUID LIMIT L
‘ D — “._*LT_ ....... TE W BLOWS / FOOT PLASTIC LIMIT ~——— WP N
5 | 5| 2 20 L0 60 B0 100 i waTER CONTENT ——w e
CEl e [ QO | SHEAR STRENGTH P.S.F. wp . w | 40
ELEV. P W w S i S o &
—— DESCRIPTION -1 - B 4] REMARKS
DEPTH albzl 20z @ ,
, i I j i S 2 WATER CONTENT % X
i ] | @ | , 4 1 1 PCF
| ! | ‘ 1 } ! .
: ! | § ' i
‘ ] | |
- | | |
‘ ; i ;
l1.260.0 Groundlevel i } 1260 | P . | K ;
0.0 | | b N i i | |
o ] | o W.L.
i | g ! ; ; v 1257.0
? k} l\ ; i ; | ‘ 3.0
‘ : | | ‘ : i
i 1
2 . | | | |
| A : ,
! i | | !
L I i & i
“ | Probably silty-sand ' .. ; ‘ e
to sandy-silt. ! ‘ i 1250 1 /. 58 IR I IS U 5 . !
‘ | ! |
loose to compact. ‘ “ i | ;
; | f : ! i
i i : |- ‘ !
| . . | |
) |
5 i </ % ; ! ﬁ
, = , : . | : i
: | ! 1240 ™ - 4 B B I ) ‘
{ N ! n
: i : 1 ‘
. P : ' i ;
) e | ( : i
, . 1 ; ; i
. ‘ ! i
i ; :
' . ; : ;
; 4/ : - | ) 1 |
f230.0 - 1230 B i |
- 130.0 | Probably mixture of silt, | i |
sand and gravel. ;LW } E I
’ i “H‘ i f ;\ \\L"“"—--—a — ’ !
[L226.0 Very dense. P ? j : % [ S — !
" 134.0 | End of Penetration. ,T | ' | ; Refusal ; ;
j i i ] ! :
- f | | |
: ; ! : !
{
i ; |
1220 | . — ; |
’ | |
- i |
| |
, l
' I
’ &
!
i i i
i |
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ABBREVIATIONS USED IN THIS REPORT

PENETRATION RESISTANCE

STANDARD PENETRATION RESISTANCE ‘N': - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMPLER
$2 INCHES INTO THE SUBSOIL, DRIVEN BY MEANS OF A 140 POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCHES.

DYNAMIC PENETRATION RESISTANCE : -~ THE NUMBER OF BLOWS REQUIRED TO ADVANCE A 2 INCH, 60 DEGREE CONE, FITTED
TO THE END OF DRILL RODS, 12 INCHES INTO THE SUBSOIL, THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW.

DESCRIPTION OF SOIL

THE CONSISTENCY OF COHESIVE SOILS FND THE RELATIVE DENSITY OR DENSENESS OF COHESIONLESS SOILS ARE DESCRIBED
iN THE FOLLOWING TERMS : -

CONSISTENCY ‘N' BLOWS/FT. ¢ LB./SQ.FT. DENSENESS ‘N' BLOWS / FT,
VERY SOFT o -2 o - 250 VERY LOOSE o -4
SOFT 2 - 250 - 500 LOOSE 4-10
FiRM 4 - 8 500 - 1000 COMPACT 10 - 30
STIFF 8 - i5 1000 - 2000 DENSE 30 - 80
VERY STIFF 15 - 30 2000 - 4000 VERY DENSE > 80
HARD > 30 > 4000

TYPE OF SAMPLE

S.8. SPLIT SPOON T.W. THINWALL OPEN
WS WASHED SAMPLE TP THINWALL PISTON

5. B SCRAPER BUCKET SAMPLE O S. OESTERBERG SAMPLE
AS. AUGER SAMPLE Fs FOIL SAMPLE

¢S CHUNK SAMPLE R.C ROCK CORE

5T SLOTTED TUBE SAMPLE
PH SAMPLE ADVANCED HYDRAULICALLY
P M. SAMPLE ADVANCED MANUALLY

SOIL TESTS
Qu UNCONFINED COMPRESSION L.V LABORATORY VANE
Q UNDRAINED TRIAXIAL FV. FIELD VANE
Qcu  CONSOLIDATED UNDRAINED TRIAXIAL c CONSOLIDATION

Gd ORAINED TRIAXIAL S SENSITIVITY
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ABBREVIATIONS USED IN THIS REPORT

SOIL PROPERTIES

UNIT WEIGHY OF S0iL (BULK DENSITY)
UNiT WEIGHT OF SOLID PARTICLES

UNIT WEIGHT OF WATER

UNIT DRY WEIGHT OF SOIL (DRY DENSITY)
UNIT WEIGHT OF SUBMERGED SOIL

7
SPECIFIC GRAVITY OF SOLID PARTICLES G = =%

VOID RATIO

POROSITY

WATER CONTENT
DEGREE OF SATURATION
LIQUID LT

PLASTIC LimiT
PLASTICITY INDEX

SHRINKAGE LIMIT
W~ Wp
[

LIQUIDITY INDEX =

we ~

CONSISTENCY INDEX = —ib_ W
Ip

VOID RATIO IN LOOSEST STATE

VOID RATIO IN DENSEST STATE
DENSITY INDEX = Smox " &

mox ~ €min
RELATIVE DENSITY D, iS ALSO USED
HYDRAULIC HEAD OR POTENTIAL
RATE OF DISCHARGE
VELOCITY OF FLOW
HYDRAULIC GRADIENT
COEFFICIENT OF PERMEABILITY
SEEPAGE FORCE PER UNIT VOLUME

COEFFICIENT OF VOLUME CHANGE = —Be
COEFFICIENT OF CONSOULIDATION

COMPRESSION INDEX = D8
Diog, O

}
TiME FACTOR = c(‘i', - { d, DRAINAGE PATH )

DEGREE OF CONSOLIDATION
SHEAR STRENGTH
EFFECTIVE COHESION

INTERCEPT IN TERMS OF
EFFECTIVE ANGLE OF EFFECTIVE STRESS
SHEARING RESISTANCE, | 7;»C + O tan ¢
OR FRICTIOM

APPARENT COMESION )
IN TERMS OF

APPARENT ANGLE OF TOTAL STRESS

SHEARING RESISTANGE, A
OR FRICTION Te=Cy+ O fon g

COEFFICIENT OF FRICTION
SENSITIVITY

(1+e)Ac

GENERAL
T *~3-1416
e BASE OF NATURAL LOGARITHMS 2-7183
log,a or Ina NATURAL LOGARITHM OF @
10g o0 0R log@  LOGARITHM OF @ TO BASE 10
t TIME
g ACCELERATION DUE TO GRAVITY
Y VOLUME
w WEIGHT
M MOMENT
F FACTOR OF SAFETY

STRESS AND STRAIN

PORE PRESSURE

NORMAL STRESS

NORMAL EFFECTIVE STRESS { O IS ALSO USED )
SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

POISSON'S RATIO { i IS ALSO USED)

MODULUS OF LINEAR DEFORMATION ( YOUNGS MODULUS )
MODULUS OF SHEAR DEFORMATION

MODULUS OF COMPRESSIBILITY

COEFFICIENT OF VISCOSITY

S XOoMEY ™A QQq ©

EARTH PRESSURE

d DISTANCE FROM TOP OF WALL TO POINT OF APPLICATION
OF PRESSURE

8 ANGLE OF WALL FRICTION

K DIMENSIONLESS COEFFICIENT TO BE USED WITH VARIOU
SUFFIXES IN EXPRESSIONS REFERRING TO NORMAL STRESS
ON WALLS

Ko COEFFICIENT OF EARTH PRESSURE AT REST

FOUNDATIONS

BREADTH OF FOUNDATION
LENGTH OF FOUNDATION
CEPTH OF FOUNDATION BENEATH GROUND

DIMENSIONLESS COEFFICIENT USED WITH A SUFFIX APPLYING
TO SPECIFIC GRAVITY., DEPTH AND COHESION ETC. IN THE
FORMULA FOR BEARING CAPACITY

Z20r e

ks MODULUS OF SUBGRADE REACTION

SLOPES

H VERTICAL HEIGHT OF SLOPE

[}

DEPTH BELOW TOE OF SLOPE TO HARD STRATUM
I3 ANGLE OF SLOPE TO HORIZONTAL




ce: Foundations Office (Fm, 110)

Mr. S. McComble Mr. A, G. Stermac,
Bridge Planning’gngr., Principel Foundation Enpgr.,
Briég@ Division. Foundation S@Gtign,

Materials & Research Division.
Attention: Mr, Cavin Scott May 13, 1963

Fe: Little Maitland River Bridge,
Hwy. 23, Distriet No. 3,
%5.?- _g_gr?“él_q

We have reviewed Drawing Ko, D-5197-1 for
the above-mentioned structure, and herewith, submit our
comments for your consideraticn:

The subsoil where the footings will be placed,
conglste of silty sand to sandy silt. The water table, at
the time of the lnvestigation, was reccrded at elev. 1557.@
which is come five feet above the prcposed vottom footing
elevation. It will, therefore, be necessary tc apply a con-
venient dewatering scheme for the construction of the focting.
Because ve believe that some provision for scour protecticn
is also necessary, 1t might be economical to combine the two
nto one,

As far as Drawing D-52L47-P for the Kirklans
Creek Structure Fo. 1 is concerned (W.P. 39-€2), we have no
comments.
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e 4., G. Stermac, /
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