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ABSTRACT

The results of an investigation to determine the subsoil
conditions at the proposed McIntyre River crossing along the
extension of Balmoral Street in the City of Fort. william, Ontario,
are reported and recommendations are made for. the foundation design
and construction of the proposed bridge structure and roadway
approach embankments.

It was found that the site is covered by some 20 to 25
feet of very loose to compact silty sand to silt which overlies a
55 foot thick deposit of firm sensitive clay becoming stiff varved
silty clay with depth. Below the clay deposit there is a stiff to
very stiff clayey silt till grading into dense to very dense sandy
silt till at a depth of about 82 feet below the river bed.

It is recommended that the proposed bridge structure be
founded on either steel "H" piles or cast-in-place concrete piles
end bearing in the dense sandy silt till. Consideration is given
to placing the structure on friction piles driven to various depths
within the clay deposit. Computations show that settlements ranging
from about 12 inches for 30 foot long timber piles and about 9 inches
for 50 foot long precasi concrete piles would take place. Friction
piles are not considered a practical foundation solution for this
site.

A series of flexible pipe culverts is comsidered as an
alternative to a bridge structure for this crossing.

The roadway approach embankments, with 2 horizontal to 1
vertical side and end slopes, should e stable provided that all soft
surficial deposits overlying the sands and silts are removed beneath
the full base width of the proposed embankments. Long “erm settle~
ment of a 10 foot high approach f£ill at the north end of the proposed
structure, due toc the consolidation of the underlying clay deposit,
is estimated to be of the order of 12 inches.
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INTRODUCTION

H. Q. Golder & Associates Ltd. have been retained by thé 
Department of Highways, Ontario, to carry éut a soil investigation
for a proposed bridge ovexr the McIntyre River adjacent to the inter-
section of Fort Street and Balmoral Street in the City of Fort
William, Ontario. The proposed river crossing and subsequent exten-
sion of Balmoral Street, referred to as line °'D', will form part of
the Lakehead Expressway. The purpose of this investigation was to
determine the subsoil conditions at the site and to provide inform-

ation for the foundation design and construction of the bridge struc-

ture.
PROCEDURE

The field work for this investigation was carried out
Auring the period February 2 to 19, 1966. A total of five boreholes,
numbered 1, 3, 5, 8 and 9, were put down by the wash—boring method
using a diamond machine drillrig supplied and operated by Canadian
Londyear Limited. Dynamic penetration tests were carried out adjacent
to four of the boreholes as well as at four other locations as stown
on Figure 1. Borings 1, 8 and 9 were put down on land while borings
3 and 5 were carried out from the river ice surface. The borings
‘were advanced in NX and BX casing size to depths ranging from 77 to

91 feet below ground surface. Sealed standpipes were installed in
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two of the borings to determine the“groundwatér level. '@hé fie1d f“

work was supervised throughout by an engineer from our staff.

Detailed logs of each boring are given on the Records of
Boreholes following the text of this report. The locations of the
borings and the dynamic penetration tests, together with a section
of the inferred soil stratigraphy across the site, are shown on
Figure 1 located in a pocket following the Record of Borehole

sheets.

Samples obtained during the investigation were shipped to
our laboratory for detailed examination and testing. The results
of the tests carried out are shown on the Records of Boreholes and

on Figures 2 to 7, inclusive.

The elevations in this report were determined by means of

a hand level from temporary bench marks established by the Department
of Highways, Ontario, at the proposed north and south abutment loca-
tions and on the river ice level. It is understood that the eleva-

tions provided are referred to Geodetic datum.

SITE AND GEOLOGY

The site is located at the proposed Balmoral Street exten-

sion over the McIntyre River, immediately north of the intersection

of Port Street and Balmoral Street in the City of Fort William, Ontario.
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The McIntyre River, which is some 50 to 60 feet'wiaéVat the pr§p¢séd
crossing location, flows in ankeasterly direction'through a relat-
ively flat plain having light tree growth, and empties into Lake

Superior some 2 miles to the east.

Available geological information indicates that the over-
burden in the vicinity of the site consists of clays, silts and fine
sands mainly of lacustrine and deltaic origin underlain by‘glaéial
till. Bedrock in this area consists mainly of shale, conglomerate
or greywacke of the Animike series of Precambrian time with occas-

icnal occurrences of diabase sills.

SOIL CONDITIONS

The detailed stratigraphy encountered in each borehole is
given on the Records of Boreholes and on Figure 1. A summary plot
of the significant ¢ngineering properties of the subéoil determined
from field and laboratory tests is given on Figure 7. Following is

a summarized account of the soil conditions at the site.

Fill consisting of loose brown silty sand with a trace of
clay and gravel and containing pieces of wood and cinders was encoun-
tered in borehole 1 for a depth of about 6 feet below ground surface.
A grain size distribution curve obtained from a sample of the fill

is shown on Figure 2.

GOLDER & ASSOCIATES




In general, the uppei:fzo to 25 feet ofthesubsox.l that
is down to about'ele§ation 580, is comprisea breéomihantiyyéf silty‘
sand to silt. In boreholes 1 and 9, very soft to soft clayey sili
to silty clay layers or pockets, as much as 6 feet in thickness,
were encountered within the very loocse to compact essentially granu-
lar deposit. Several grain size distribution curves for samples of

- the sand and silt are given on Figure 2.

The surficial sand and silt deposit is ﬁnderlain by an
extensive stratum of firm clay becoming stiff varved silty clay with
depth. This stratum is some 55 feet thick and extends down from
about elevation 580 to 525. 1In general, the upper portion of the-
stratum is essentially a homOgeneoﬁs clay but contains some % to 1
inch thick clayey silt and fine sand layers. In the lower portion
of the stratum the layering forms a uniform pattern consisting of
alternating % to 1 inch thick layers of clay and clayey silt. Sev-
eral grain size distribution curves for samples of the clay are given'
on Figure 3. These curves represent the grading characteristics
cbtained from bulk samples of the clay without separation of indiv-

idual layers.

The results of in situ vane and laboratory strength test-
ing on the clay are given on the Records of Boreholes and summarized

on Figure 7. As shown by the plot on Figure 7, there is a definite
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trend for an increase in the undrained shear strength of the clay =~

with depth.

The liquidity index of the clay, which is the ratib of
natural water content minus the plastic limit to plasticity index,
ranges from 0.5 to 1 and is generally of the order of O.B. The
sensitivity of the clay, as determined by the remoulded vane shear
test results, decreases with depth from about 6 in the upper portion

of the stratum to about 3 in the lower portion.

T™wo consclidation tests were carried out on samples of
the clay taken from boreholes 1 and 3. The results of these tests,
which are presented on Figures 5 and 6, show that the clay is nor-

mally consolidated with respect to existing overburden pressure.

Underlying the clay stratum there is a deposit of glacial
till extending down to the full depth of exploration. The upper 6
to 8 feet of the till consists of a stiff to very stiff dark grey
clayey silt with sand and gravel. Below about elevation 518 to 520
the till is more granular in composition being comprised of dense
to very dense sandy silt with some gravel and a trace’of clay. The
presence of cobbles and boulders within the till necessitated the
use of diamond drilling to advance boreholes 1 and 3. Typical grad-
ing curves for samples of the till, obtained using 1% inch I.D.

sampling equipment, are shown on Figure 4.
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-GROUNDWATER CONDITIONS

Standpipes were installed iﬁ boreholes 1 and 8, foll@wingr
completion of sampling; to determine the groundwatér level at thé
proposed abutment locations. Details of these installations are
given on the Records of Boreholes. Periodic water level readings
were taken in the standpipes during;the course of the field worki
and the latest results are given on the Records of Boreholesrand

on Figure 1.

The groundwater level, as measured in the borings following
completion of the field work, was found to be within a few feet of
the river water level, which was at elevation 600.3 at the time of

the investigation.

DISCUSSION

General

It is understood that the proposed 3 span bridge structure
will be about 95 feet long with 25 foot end spans -and a 45 foot
central span, to be located along the extension of Balmoral Street
as shown on Figure 1. Structural details of the proposed bridge are
not available at this time but it is understood that spill-through
abutments will be used. The proposed roadway grade will be as much

as 10 feet above existing ground surface.
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8.
This investigation shoﬁsrthat~thg site’is é6§eredib§  '
some 20 to 25 feet of very loose torcompact silty sand to silt'
which overlies a 55 foot thick deposit of firm sénsitive cléy
becoming stiff varved silty clay with depth. Below the clay
deposit there is a stiff to very stiff clayey silt till grading
intoc dense to very dense sandy silt till at a depth of about 82

feet below the river bed.

Foundations

Because of the generally loose nature of the surficial
granular deposit and low strength of the underlying clay, it is
recommended that the proposed structure be founded on steel "H"
piles driven to practical refusal within the dense sandy silt till
stratum. Cast-in-place concrete piles end bearing in the till
would also be suitable. Taking a 12BP74 steel "H" section driven
to a final set of about 15 blows/inch, and at least 100 blows for
the last foot of driving, with a hammer delivering 22,500 ft.1lb.
of energy per blow, the allowable load per pile may be taken as
50 tons for design purposes. Settlement of the structure founded
on piles driven to practical refusal in the till should be negli-

gible.

As an alternative, considersiion has been given to found-

ing the proposed structure on friction piles. Since the upper

GOLDPER & ASSOCIATES




silty sand could be subject to erosion by riVer'ééour; timbetfk

piles driven to a minimum depth of 30 feet below the river bed

have been considered. Based on an assumed angle of internzl fric~
tion, @, = 30° and a coefficient of iateral earth pressure, K, = 1.0
for the upper silty sand and using an average undrained shear
strength of 600 lb/sg.ft. in the upper 10 feet of the clay deposit,
the ultimate bearing capacity of a singlé timber'piie having an
average diameter of 10 inches is computed to be about 15 tons. The
ultimate bearing capacity of a pile group, taking the piles to act
as a deep footing having a width of 5 feet and a length of 50 feet
in plan placed at a 30 foot depth and allowing for frictional resis-
tance around the group perimeter, is computed to be 735 tons. Using
a factor of safety of 3, this loading would impose a bearing press-

ure of about 1 ton/sg.ft. on the surface of the clay deposit.

The piers and abutments, if placed on timber piles as
discussed above, would experience ctettlement due to long term con-
solidation of the underlying clay deposit. The total settlement of
a pile group having a plan area of 5 feet by 50 feet has been com-
puted to be of the order of 12 inches. This is considered to be

excessive for the proposed structure.

Consideration has also been given to founding the struc-

ture on precast concrete piles driven to a depth of 50 feet below
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’10;f1"
the viver beu. Using § = 30° aud K = l.Q'fOr the uﬁperysil£y éand;'7‘
as for the timber piles, and an average undrained shéar strength of’
700 1b/sqg.ft. in the clay deposit, the ultimate bearing capacity of
a siagle pile 16 inches in diameter is computed to be about 50 tons.
The settlement of 2 concrete pile group 5 feet by 50 feet in plan
size, imposing an average loading of 2 tons/sq.ft. in the clay
(factor of safety of 3 on the ultimate group capacity), is cgméuted
to be about 9 inches. This too is considered to be excessive for
the proposed bridge and as settlement is virtually eliminated and
the capacity of piles greatly increased by driving into the till,
fricticn piles are not a practical foundation solution for this

site.

An alternative to a bridge structure for this crossing is
a series of corrugated steel pipe arches, provided that the maximum

flow during flood conditions can be accommodated.

The culverts could be placed on 2 to 3 foot thick bedding
pads consisting of free-draining sand and gravel, well compacted in
9 to 12 inch lifts. The granular pads may be founded within the silt
and sand deposit which was encountered below the river bed in bore-
holes 3 and 5. Excavation into the sands and silts below the river
water to place the granular pads should be carried out within cloze

sheeted cofferdams to prevent a "quick-condition™.
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"”ffg?lli
Considering the use of 16'—7¥'x 10‘;1“ cirrugated éfeel\
pipe arch culverts placed at an invert elevation of 597, a depth
of cover of about 5 feet would be provided if the proposed grade
is maintained. With a small widening of the river channel at the
crossing location and provision of a 5 foot space between culverts
to permit proper compaction of backfill materials, three culverts
of the above size could be used. According t~ the manufactuters
specification, three 16'-7" x 10'-1" pipe arch culverts would pro-

vide a waterway area of about 390 sq.ft.

Settlement of the culverts will take place due to consoli-
dation of the deep clay deposit underlying the site. It is estimated
that the total settlement of each culvert under the central portion
and at the ends of the embankment could be of the order of 12 inches
and 6 inches, respectively. Coﬁsequently each culvert should be
placed with a 6 inch camber in the middle in order to accommodate

the estimated differential settiement.

Rip-rap cover should be placed over the side slopes of
the roadway embankment for :the full width of the river channel, exten-
ding from the river bottom to at least 3 feet above the high water
level, in order to prevent undermining by erosion of the fill. Fur-
ther, a lip such as steel sheet piiing driven into the subsoil should
be provided to prevent erosion undermining beneath the =.ds of the

culvert.
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Approach Embankments

It is understood that the approach fill torthe north
abutment will be about 10 feet in height above existing  ground
surface, while at the south approach the fill required will be of
the order of 5 feet. The side and end slopes of the roadway em-—

bankments will be no steeper than 2 horizontal to 1 vertical.

“here should be no overall stability problems with the
proposed roadway approach embankments resting on the sand and silt
deposit, provided they are constructed of suitable fill material
properly compacted during placing. Prior to placement of the road-
way fill, all topsoil, loose fill material and surficial soft clay
deposits as in borehole 1 should be removed beneath the full base

width of the proposed embankments.

To prevent surface water erosion and gullying of the
embankment slopes, provisioﬁ should be made for having the slopes
sodded or seeded and mulched as soon as possible following construc-
tion. Rip-rap should ke placed oser the river banks in the abutment
areas to prevent possible erosion undermining of the banks and road-

way embankments.

Settlement of the approach embankments will take place due

to consolidation of the deep clay deposit underlying the site. Based
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on the results of two consolidation tests kgvive‘n’ onf“vFig't‘l’r‘es 5 and N
6, it is estimated that the total settlement of a 10 fbot high
approach fill could be of the order of 12 inches. The major por-
tion of this consolidation settlement should take place within a
period of about 5 years and will entail considerable maintenance

over this period of time, particularly at the transition from the

embankment to the bridge structure.

o' - 7./
L. R. Lahti, P. En}i%:ww. e

P
2 oy ;30

() ﬁ/z

LRL:hdg H. O lder, P.Eng.
66002

March 30, 1966.
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LIST OF ABBREVIATIONS -

The abbreviations commonly employed on each “Record of Borehole,” on the figures and in the text

of the report, are as follows:

I. SAMPLE TYPES

AS auger sample

CS chunk sample

DO  drive open

DS Denison type sample
ES  foil sample

RC rock core

ST slotted tube

70 thin-walled, open
TP thin-walled, piston
WS wash sample

II. PENETRATION RESISTANCES

Dynamic Penetration Resistance: The number
of blows by a 140-pound hammer dropped 30
inches required to drive a 2-inch diameter,
60 degree cone one foot, where the cone is
attached to ‘A’ size drill rods and casing is not
used.

Standard Penetration Resistance, N: The num-
ber of blows by a 140-pound hammer dropped
30 inches required to drive a 2-inch drive open
sanipler one foot.

WH sampler advanced by static weight—
welght, hammer

PH sampler advanced by pressure—pressure,
hydraulic

PM sampler advanced by pressure—pressure,
manual

Nortss:

ITII. SOIL DESCRIPTION
(a) Cohesionless Soils

Relative Densily N, blows/Jt.
Very loose Oto 4
Loose 41010
Compact 10to 30
Dense 30 to 50
Very dense over 50
(b) Cohesive Soils
Consistency cy 1b./5q. ft.
Very soft Less than 250
Soft 250 to 500
Firm 500 to 1,000
Stiff 1,000 to 2,000
Very stiff 2,000 to 4,000
Hard over 4,000

IV. SOIL TESTS

C  consolidation test

H  hydrometer analysis

M sieve analysis

MH combined analysis, sieve and hydrometer?
undrained triaxial?

consolidated undrained triaxial?

drained triaxial

unconfined compression

field vane test

o O

'Combined analyses when 5 to 95 per cent of the material passes the No. 200 sieve.
*Undrained triaxial tests in which pore pressures are measured are shown as @ or R.
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PROVECT No. .£600 4.

‘ .ﬂ'

i

RECORD OF BOREHOLE |
LOCATION Ses Figure | BORING DATE FeR, 2~ G, 1966 DAT UM GEODETIC '
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PROJECT No... 6608 2. ..

o

LOCATION

See Figure |

- BOREHOLE TYPE

RECORD OF PENETRATION TEST 2

BORING DATE
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-
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——
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. ' PROJECT No. -.@h.ﬂ_,.&_-
~ RECORD OF BOREHOLE 32

LOCATION See Figure | BORING OATE FEB., B-10,196% DATUM GECLETIC .
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PROJECT No. RS2 ..

RECORD OF PENETRATION TEST 4

LOCATION See Figure | BORING DATE FE®,. 10,1966 DATUM GEODETIC
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PROJECT No...b&G02. .0

RECORD OF BOREHOLE 5
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PROJECT No.. 265503 .

RECORD OF PENETRATION TEST G .
LOCATION Sea Figure | BORING DATE  FEB. I3, 196¢C DATUM SEOQDETIC
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PROJECT No. . 25308~ .

LOCATION

See Figure

BOREHOLE TYPE

e

RECORD OF PENETRATION TESYT 7
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PROJECT No. k2222 %77
RECORD OF BORCHOLE 8
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PROJECT No. .é-E?
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RECORD OF BOREHOLE ©
LOCATION See Figure | BORING DATE FER . iB-19 196a& DATUM GEODETIC
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PROJECT No.. 26002 __

M.LT. GRAIN SIZE SCALE
SIZE OF OPENING-INS. US.S. SIEVE SIZE ~MESHES/IN. ' )
€ 3" v W W a4 10 20 40 60100 200
loo 1 [ 4 1 =] 1 i oy .
4\&“—:\4 . |
iy A
Q"“\ N e b+ }
AN N b 2
80 52
N\ T
q ] \\ ‘ﬁ
WY s> @
- 70 ; V‘/r \ N TN
[} A
2 g so - co
el oz \ o=
=) - w
2 x | \ @
0 o 50 <)
- z N \\ \ A
P i) s kS K 5; c
> " -4
ol 3 40 LEZEND . | \ o
< ® BOREHOLE SAMPLE ELEVATION \ \x .t 2z
5 30 ® i z SC5.G \\ \\
-3 i b= 5252
m < =~ \ +
w X 3 5 5815 8
20 -+ 3 e 594.% N
A B E) 532.5 x b
A e | <Yl *\
| - 4 53C.0 ]
i0 1 \:\!- S
: Y N___g_&‘\%h
0 - o -
100 10 1.0 0. 001 0.001 0.000! 2
GRAIN SIZE ~ MM < p
. m 19
COBBLE | COANSE| MEDIM | FINE [COARSE | MEDIUM | FiNE SILT SIZE CLAY SIZE
SiZE GRAVEL SIZE SAND SIZE FINE GRAINED D)
<
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H. Q. GOLDER & ASSOCIATES LTD. i 0
CONSULTING CIVIL ENGINEERS o

H. Q. GOLDER 2444 BLOOR STREET WEST
V. MILLIGAN TORONTO 9, ONTARIO

L. G. SODERMAN 763-4103

J. L. SEYCHUK 767-9201

2pril 5, 19v6,

Department of Highways, Ontario,
Materials and Testing Division,
Bwy. 401 & Keele Street,
DOWNSVIEW, Ontario.

Attention: Mr. A. G. Stermac, P.Eng.,
Principal Fcundations Engineer.

RE: W.,P, 919-64,
SOIL INVESTIGATION,
PROPOSED McINTYRE RIVER BRIDGE,
BALMORAL STREET EXTENSION - LINE D,
FORT WILLIAM, ONTARIO.

Dear Sirs:

Eleven copies of our report for the above project,
together with a Cronaflex copy of Figure 1, were delivered to you
yesterday by messanger.

As discussed on the telephone today, the allowable load
for a 12BP74 steel "H" pile driven to practical refusal is given
as 50 tons on page 8 of our report. This is a typographical errocr
and the allowable load per pile should be taken as at least 70 tons.

If yvou have any further questions regarding our report,
please call us.

Yours truly,

H. Q. GOLDER & ASSOCIATES LTD.

JLS5:NG J. L. Seychuk, P.Eng.
66002
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DEPARTMENT OF HIGHWAYS 6NTARIO

MEMORANDUM
To: Mr. A, Stermac, From:  Bridge Division,
Frincipal Foundation Engineer, . Downsview, Cntario
Room 107, Lab,., Building
ATTENTION: Date: September 5, 1968
Our FiLE REer: INn REPLY TO

SusigcT: MeIntyre River Bridge

Cn Balmoral Street Extension A

iyt ' 2 Af i e
W.P, 919-~6%, Site 48¢-103 /et
L.E.E,, District No, 10

Attached herewith we are submitting the final bridge drawe
s g om—
ings which show the foundation design for this structure,

Kindly give us your comments at your eariiest convenience,

C.3. Grebski,
Bridge Design Engineer
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&

c.Cc, Foundation Se2tion



i

Department‘ of Highways Ontario

Copy for the information of
Mr, A, Stermac, Principal Foundation Engineer,
Rocm 107, Iab, Buillding

Hr. Fa %?i%ﬁﬁ?, ﬁ’iﬁg& &i‘?iﬁi@ﬁ‘
Reg. Bridge Iscabtison Engineer, DBownsview, Ontaric
Palia ?rg 1170,

Port iy, Gntario
y Kay 8, 1967

Belatyre River Beidge

on Balmoral 8¢, Extension
#.F, 919«64, Site Ho. 480103
Sxpressway, District

Attached herswiih gsre prints of the Freliminery Bridge
Plan Drawing De5020-71 for the aboveementioned structure,

The estimated cost of the proposed structure is $55,000.
This cost includes tender, materials, engincering and sundry
construction.

Any commente or revisions you may have should be submisted
withiin Shvee wecks, :

88 rd Bridge Denign Engincver

Dela e HAclombis
A. Steress
B, Poryvest
. Cross



Br., C.
Bridge
Bridgs
Admin,

W c¢: Foundations Files (Hm, 110)

]

i 28
8. Grebsiki, Poundation Saction,
Dasign Zaglineer, Yaterials & Testing Div,,
Division, Rcom 107, Lab. Bldg,
Bidg.
¥ay 18, 1957
Heintyre Hiver briﬁge on Salmoral Street
Sxtension - W.P, 915-64, Site 48C-103,
Lakehesad Expressway, Distriot 19 (Ft. Hilliam),
The Frelisinary Bridge Flsn Drowing 0-5925-F1
for the avove mentlionsed structure, has besn resviewead,
We have no comments pertaining ic the structure
foundations,
///ikﬁ fﬁ ;
AT S
Hi/¥de? K. Qevata
SH%&RVIBE& POUNDATION ZNGR,

For:
A, G, Stermac,
PRIRCIPAL PFOUNDATION BENGH.

aco i hessrs, 3. Eolomble
7, eVisger

Foundstions Files -~
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Lot inta
»&ﬁg conments or Tevisions you mey have zhould ke submitled

within toaree WeekS.
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DEPARTMENT OF HléHWAYS ONTARIO

MEMORANDUM
To: mp, a. Stermac, From: (.S, Grebski,
Principal Foundation Engineer, Bridge Office
Room 107, Lab. Buillding
ArrenTion: Dare: June 12, 1970
Our FiLe Rer.

In RePLY TO

Sussecr:  McIntyre River Bridge
on Balmoral St. Extension

W.P, 919-64, Site 48C-103 ,/ffé@g;@//afé
L.H.E., District 19 ' i

Attached herewith we are submitting the final
bridge drawings which show the foundation design for

this sbtructure,

Kindly give us your comments at your earliest

convenience,
S s
— ¢.8. Grebski,
CSG:rd Bridge Design Engineer
Attach.

c.c. Foundation (ffice
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/%W b8 TORONTO e
B ! , RECEIVED -
May 11 1970
TBAR DOWN 2 MAY 11/70 S21A VR BRIDGE
5 B DAVIDSON RGN BRIDGE PLAN ENGR OFFICE

RE  MCINTYRE RIVER BRIDGE ON BALMORAL STREET WPSI9-64 SITE 48C-103

THE FOUNDATION OFFICE , AFTER REVIEWING THE PRELIMINARY PLAN D&836-1
HAVE DRAWN OUR ATTENTION TO THE RECOMMENDATION ON PAGE 12 OF THE
FOUNDATION REPORT WITH REGARDS TO SUB EXCAVATION OF ALL TOPSOIL, LOOSE
FILL MATERTAL AND SOFT SILTY CLAY CONTAINING ORGANIC MATERIAL

AT THE SOUTH APPROACH. THIS MATERIAL SHOULD BE REMOVED UP TC 50

FEET BEHIND THE SOUTH ABUTTMENT. WOULD YOU PLEASE ADVISE

REGIONAL ROAD DESIGN ABOUT THIS RECOMMENDATION.,
K G BASSI BRIDGE OFF

ko
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