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Peto MacCallum Ltd.

CONSULTING ENGINEERS

FOUNDATION TECHNICAL MEMORANDUM
For
Raleigh Plains Drain Bridge EBL on Highway 401
MTO West Region 59 Structure Rehabilitations
Site 13-228-1, Contract 7, GWP 3084-11-00
Geographic Township of Raleigh, Ontario

1. INTRODUCTION

The Foundation Engineering Services for the present project involve the detail foundation investigation
and design for the rehabilitation of 59 structures in MTO West Region along Highways 4, 6, 401, 402,
and 403. Ten (10) Group Work Projects (GWP’s) are contemplated to be completed between 2014
and 2020.

This technical memorandum summarizes the factual results of geotechnical data based on the
review and compilation of existing subsurface information from relevant reports in the MTO
GEOCRES Library for the Raleigh Plains Drain Bridge EBL (Jeannette Creek Crossing). The
Foundation Engineering recommendations from the existing bridge foundation reports are
summarized with reference to the “Canadian Highway Bridge Design Code” (CHBDC) and follow in

general the “Guidelines for Professional Engineers providing Geotechnical Engineering Services”.

From the Minutes of Meeting Report, dated July 24, 2014, it is understood that rehabilitation of the
overpass structure is anticipated and that the rehabilitation will be completed in a single stage

construction using median crossovers.

The purpose of the Technical Memorandum is to summarize the subsurface and groundwater
conditions and foundation recommendations based on available reports at the bridge location for the

design project team’s reference.

The elevations in this report are expressed in meters, unless otherwise noted.

165 Cartwright Avenue, Toronto, Ontario M6A 1V5
Tel: (416) 785-5110 Fax: (416) 785-5120

E-mail: toronto@petomaccallum.com
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2. PROJECT SITE BACKGROUND AND GEOLOGY

The Raleigh Plains Drain Bridge EBL on Highway 401 is located about 10.0 km south of Chatham in
the Township of Raleigh, Kent County, Ontario. A key plan is shown in Figure 1.

The existing structure is a single span reinforced concrete rigid frame structure that carries two lanes
of Highway 401 Eastbound traffic. The general layout drawing titled Raleigh Township Bridge No. 7,
Jeanette Creek Crossing - General Plan, Elevation & Sections, The King’s Highway No. 401, District
No. 1, Lots 15 &16. Con. VIl, W. P. 13-59, Department of Highways Ontario, October 1959,
GEOCRES No. 40J08-008, is enclosed as appendix A.

Physiographically, the site is located in the St. Clair Clay Plain, which consists of a flat and relatively
deep deposit of typically very stiff clayey silt and silty clay till deposits. The bedrock underlying the
Highway 401 alignment throughout the Geographical Township of Raleigh comprises mostly of the

black bituminous shale containing locally grey shale of the Kettle Point Formation.

3. SOURCE OF INFORMATION

The following foundation report and drawing, appended in Appendix A, were available for review and
provided information for the bridge structure, subsoil information and original foundation

recommendations.

1. Foundation Report on Hwy 401, Line “A” and Jeannette Creek Crossing, Lots 15 &
16, Con. VII, Township of Raleigh — Approx. 6.5 miles south of Chatham,
W.P. 3074-11-09, W.J. F-59-14, Ontario, Materials and Research Section, Ministry
of  Transportation and Communications Ontario, May 11, 1959.
GEOCRES NO. 40J08-008.

2. Raleigh Township Bridge No. 7, Jeanette Creek Crossing - General Plan, Elevation
& Sections, The King’s Highway No. 401, County Kent, Township of Raleigh,
District No. 1, Lots 15 &16. Con. VII, W.P. 13-59, TW.P 103-228-1-A, Department
of Highways Ontario, October 1959.
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4. SITE RECONNAISSANCE

As part of the current foundation engineering assessment study, a site reconnaissance of the Raleigh
Plains Drain was carried out on October 20, 2013. A photographic record of the site visit is attached
in Appendix B.

The adjacent slopes of the abutments were observed to be vegetated (Photographs 1 to 3). No
erosion of the slope faces was observed. Further, scouring of the adjacent slope toes was also not
observed at this bridge structure location. The front earth slopes of the east and west abutment walls
(Photographs 4 and 5), were partially covered with rip-rap and the exposed earth was observed to be
affected by scouring, most likely due to numerous fluctuating cycles of the creek water level over
time. No obvious major cracks were observed on the abutment except some map cracks. Weep

holes were observed on the abutment walls.

Concrete deteriorations and rebar exposure was observed on the wingwalls, deck and barriers,

which will require rehabilitation.

At the time of the site reconnaissance, the water level of the creek was about 0.8 m deep and the

direction of the water flow was towards the north.

5. PREVIOUS FOUNDATION INVESTIGATION AND SUBSURFACE CONDITIONS

A foundation investigation report (GEOCRES 40J08-008) was prepared by the Materials and
Research Section, Department of Highways Ontario dated May 11, 1959, enclosed in Appendix A.
The purpose of the previous investigation was to conduct a foundation investigation at the proposed

bridge structure over the Raleigh Plains Drain (Jeanette Creek) at the site location.

The foundation investigation report includes the borehole location plan (Drawing No. F59-14A),

Record of Borehole sheets (1 to 3) and summary of the Field and Laboratory tests.

The field investigation included three boreholes which were drilled between February 14 and 16, 1959.

The boreholes were drilled to depths of 9.9 to 12.8 m below ground surface. One dynamic cone
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penetration test (DCPT) was conducted directly adjacent to the location of borehole 3. The DCPT
met refusal at 5.1 m, elevation 173.7. The three boreholes were drilled using a trailer-mounted
coredrill machine adapted for soil sampling. Conventional auger boring procedures were followed
and samples were recovered at depths required. Thin wall Shelby tube samplers, 50 mm (2 in.)

inner diameter (1.D.), were used in cohesive soils to obtain soil samples

Samples were visually examined and identified in the laboratory and routine index tests were

performed on the samples.

Generally, topsoil over stiff to hard silty clay was encountered at the site location. Bedrock was not

encountered in any of the three boreholes.

Frost and Topsoil

A layer of 0.3 to 0.6 m frost and topsoil was encountered surficially in the three boreholes and
extended to elevation 178.2 to 178.5.

Sandy Clay

A 0.9 m local deposit of hard brown desiccated sandy clay was encountered below the topsoil in
borehole 3 at 0.3 m, elevation 178.5, and extended to 1.2 m, elevation 177.6. The deposit was found
to be oxidized. The laboratory shear strength obtained for the sandy clay sample was 358.6 kPa
(7490 psf). The unit weight of a sample was 20.3 kN/m?(129.0 pcf). A moisture content determination

obtained was 16.8%.

Silty Clay

Below the topsoil layer a stiff to hard brown to grey silty clay deposit was encountered in
boreholes 1 and 2 at 0.6 m, elevation 178.5 and 178.2, respectively and below the sandy clay
deposit in borehole 3 at 1.2 m, elevation 177.6. The silty clay extended to the borehole termination
depths 9.9 to 12.8 m, elevation 166.0 to 168.9.
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Generally, the clay samples contained 46% clay, 25% silt, 20% sand and 9% fine to medium gravel
sized particle throughout the stratum. The average unit weight and moisture content were
20.7 kN/m® (132 pcf) and 18%, respectively. Laboratory average shear strength of 95.8 kPa
(2000 psf) was determined to be representative for the silty clay stratum. Based on the moisture

content and Atterberg limits, it appeared that the silty clay was saturated and preconsolidated.

The upper 3.0 m of the silty clay stratum had been oxidized giving its brownish color, below which the
color was predominately grey and was generally hard to very stiff in consistency which appeared to
be the result of desiccation. The laboratory shear strengths of the upper 3.0 m silty clay ranged
between 159.0 and 360.1 kPa (3320 and 7920 psf) with a local shear strength of 66.3 kPa (1385 psf)
in borehole 2. The unit weight of the samples ranged from 19.0 to 21.0 kN/m® (121 to 133.8 pcf).
The Atterberg liquid and plastic limits of a sample were 31.0 and 18.3, with plasticity index of 12.7.
Moisture content determinations ranged between 15.6 and 31.6%.

The silty clay encountered below 3.0 m exhibited very stiff to stiff consistency. Laboratory shear
strengths obtained for the silty clay samples ranged from 112.6 to 73.3 kPa (2560 to 1530 psf). The
Atterberg liquid limit ranged from 24.0 to 28.4 and the plastic limit ranged from 15.2 to 17.5 for the
silty clay samples. The plasticity index ranged from 7.9 to 12.8. Further, unit weight of the silty clay
samples varied from 19.5 to 21.5 kN/m® (124.0 to 136.8 pcf). Moisture content determinations
ranged from 15.2 to 20.0%. Based on the moisture content determinations and Atterberg limits, the

silty clay appeared to be saturated and preconsolidated.
Groundwater

Groundwater was not established in the three boreholes during the investigation because of low
permeability of the silty clay deposit. The level of groundwater table was assumed at the seasonal
water level of the Raleigh Plains Drain (Jeannette Creek) at approximate elevation 176.8 to 178.3
(580 to 585 ft.). No water-bearing sand seams or artesian water conditions were encountered during

the investigation.
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6. EOUNDATION

6.1 Previous Foundation Recommendations

The foundation report recommended that spread footings be placed at about elevation 175.3 (575 ft.)
or lower; however, in order to avoid possible undermining of the footing through erosion and scouring
actions and for future deepening of the drain channel, it was recommended that the footings be
founded at approximate elevation 172.8 (567 ft.), about 2.5 m (8 ft.) below assumed stream bed
elevation 175.3 (575 ft.). The report recommended that at elevation 175.3 (575 ft.) or below for a
footing width of 2.1 to 3.0 m (7 to 10 ft), an allowable bearing pressure of 240 kPa (2.5 tsf)

incorporating a safety factor of 3, could be used for the design of the spread footing.

The long term settlements under the footings, due to an abutment pressure of 240 kPa (2.5 tsf) and
embankment load due to the weight of the 2.1 to 3.0 m (7 to 10 ft.) fill, were estimated not to exceed
127 mm (5 in.). Further, it was contemplated that if a single span structure was preferred, then the
differential settlement would be little in view of the relatively uniform subsoil conditions at the site and
that each abutment would anticipate to settle the same amount. If a multi-span structure was
preferred with centre piers, differential settlement would arise between the center piers and the
abutments because the consolidation under the footings of the piers would be unaffected by the
approach fill adjacent to the abutments. Hence, it was recommended that for a contemplated multi-
span structure a rigid-frame design would only be preferred if a differential settlement of 50 to 63 mm
(2 to 2.5in.) could be tolerated.

Based on the investigation, no excessive seepage problems were anticipated during the excavation
operation with respect to the footings.

The maximum fill height estimated was approximately 2.1 to 3.0 m (7 to 10 ft.) under the original
proposed grade line and that it was indicated that the subsoil would have sufficient strength to safely
support the embankment. Further, it was recommended to place rip-rap on the bank slopes of the
upstream side of the bridge structure.
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Based on the drawing titled Raleigh Township Bridge No. 7 - General Plan, Elevation & Sections,
dated October 1959, the footings were to be founded at about elevation 174.7 (573 ft.). Further, it
was indicated that steel sheet piles were to be driven to approximate elevation 171.0+ (561+ ft.).
However, during the site reconnaissance, the presence of sheet piles could not been verified visually.
At the abutment locations, the original ground elevation was to be increased by 2.1 m (7 ft.) to
achieve an approximate elevation 181.0 (593.9 ft.). In addition, it was shown in the drawing that
rip-rap was to be placed on the proposed 2H:1V slopes and continue 0.5 m below the lowest level of
water. However, rip-rap was not observed on the adjacent slopes of the bridge structure during site
reconnaissance.

6.2 Assessment of Foundation Parameters

Based on the previous investigation and subsurface conditions encountered, the following table
summarizes the foundation design parameters that were recommended in the previous report and
the updated geotechnical reaction at SLS and factored geotechnical resistance at ULS are provided.

FOUNDATION DESIGN PARAMETERS

Previous Equivalent Limit legp%:tt:d[)tisé%?r\éﬁltues
Elevation Prg\gf%us State Design Values industry practices2
. of . ULS ULS
Foundation Type Footings Begarlng SLS . Geotechnical SLS . Geotechnical
Resistance | Geotechnical . Geotechnical -
(m) (tsf)l Reaction Resistance Reaction Resistance
(kPa) Factored (kPa) Factored
(kPa) (kPa)
East Abutment on
Spread Footing
177 4.f€t5 2.5 240 360 350 525
West Abutment on | (573 ft.)
Spread Footing

Notes: 1.

No field verifications were made.
2. Resistance Factor = 0.5 for shallow foundation (CFEM 4" edition)
Assumed Factor of Safety is 3 (CFEM 4" edition)

Working stress design values. The Ultimate Limit State design values are based on the working stress.
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The seismic site coefficient for the conditions at this site is 1.0 (soil profile Type 1, Canadian Highway
Bridge Design Code (CHBDC) 2006 Edition, clause 4.4.6). The bearing resistance for inclined loads
should be reduced in accordance with the requirements of clause 6.7.4 of the CHBDC. The
foundation frost penetration depth at the site is 1.2 m according to OPSD 3090.101.

7. DISCUSSION

From a geotechnical point of view, at the present time, foundation work for the Raleigh Plains Drain
Bridge EBL structure is not expected provided that the dead load on the overpass does not increase

or decrease by more than 10%.

It is understood that rehabilitation of the bridge structure is anticipated and that rehabilitation will be

completed in a single stage construction using median crossovers.

Further, it is suggested that the weep holes in the abutment walls should be maintained and cleaned
at a regular basis to prevent any clogging of the holes. Regular maintenance of the weep holes will
keep the water flowing from behind the abutment walls and will mitigate hydrostatic pressure to

build-up behind the abutment walls.
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8. CLOSURE

This Technical Memorandum was prepared by Mr. N. Rahman, P.Eng with the assistance of
Mr. M. Khorsand, EIT and was reviewed by Mr. R. Ng, PhD, P.Eng. Mr. B. R. Gray, MEng, P.Eng.,
MTO Designated Principal Contact conducted an independent review of the report.

We trust this memo is sufficient for your immediate needs. Please do not hesitate to contact us if you
have any inquiries and/or comments.

Yours very truly,

Peto MacCallum Lid.

Nazibur Rahman, P.Eng. Robert Ng, MBA, PhD, P.Eng.
Project Engineer, Geotechnical Services Senior Project Engineer

Brian R. Gray, MEng, P.Eng.
MTO Designated Principal Contact

NR/RN/BRG:nr-mi-jk
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LIST OF STANDARD SPECIFICATIONS REFERENCED IN REPORT

TABLE 1

DOCUMENT

TITLE

OPSD 3090.101

Foundation Frost Depth for Southern Ontario

Table 1, Page 1 of 1
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Figure 1 — Key Plan
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APPENDIX A

Foundation Report at Raleigh Plains Drain Bridge (GEOCRES 40J08-008)

Raleigh Township Bridge No. 7 - General Plan, Elevations & Sections, dated October 1959
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ce:r Mr, A, M. Toye

Mr. A. K. Toye, May 11, 1959.

Bridge Engineer, ' FOUNDATION REPCRT -
Materials & Ressarch Seetion.

Attention: Mr, 8. MoConmbie,

Re: Hwy. #401, Line 'A' and
Jeannette Creek Crossing
Lots 15 & 16, Con. VII,
Twp. of Rai@igh - Approx.
6 1/2 Miles South of Chatham,

’ Enclesed herewith is eur Foundatien Report en the subsoil
¢onditions existing at the above noted site. Reference to the
contents of this report shows that the site is underiain b{ a
layer of stiff silty elay which was proven for a depth of 42 feet,

Recommendations pertinent to the foundation deslgn, sre
sumnarized as follows:-

{1} Subseil conditions are such the* at Elev. 575! or below in
the stiff silty elay, for foo.ings typleally 7' to 10¢ wide,
& safe footing pressure of 2 1/2 t.s.f. can be unsed for
spread footing design. In evder to protect footings frem
strean erosion and seour, and te allow for future deepening
of the charnel, it is recommended that footings be founded
at Blev, 567! {appreximately 8 ft. below stream bed elevation.)

(2} Long-term settlements resulting from abutment and embankment
loadings have been estimated not to exceed 5 inches. Per &

single~span struecture, differential setilements are sonsidered
tolerable.

(3) Eo excessive seepage [roblems with respect to footing exeav-
ations are antieipated.

eont'd. /2 ...
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(4} Mo approaeh fill stability problems are entieipated.
Bank slope on the upstream side of the strueture should
be protegted by rip-rap.

L. G, Sederman,
FRINCIPAL 80ILS & FOUNDATION ENGE,

par:
AL/¥deF {A. Loh,
Enel. | POUNDATION EHGR.)

ea: Messrs., 4. ?ayaV/
H, A, Tregaskes
D. G, Ramsay
G. U, Howell

@ J. Roy

Dr. P, Barrow
Foundatinns Offige.

Flle




FOUNDATION REPORT
on

Hwy, #+01, Line 'A' and
Jeannette Creek Crossing
Lots 15 & 16, Con, VII,

Twp, of Raleigh - Approx.

6 1/2 Miles South of Chatham,

Site Plan No: E-3590-1

Plan Ho: F-3533-1
Profile No: F-3533-3
Chainage: 8ta, 193+00.
Distribution:
Mr, A. M, Toye,
Bridge Engineer, (2)
Mr, H. A, Tregaskes,
Construction Engineer. (1)
Mr, D. G, Ramsay,
Design Engineer. (2)
Mr, G. U, Howell,
District Engineer,
Chatham, Ontarioe, (1)
Mr, J. Roy,
Regional Seils Engr,
London Regional Office. (1)
Dr. P, Karrow,
Department of Mines. (1)
Foundation Office, (1)
File. (1)
WQPO 13_590

W.J. F-59-1k,



INTRODUCTION

. Presented in this report are the results of a subseil
investigation carried cut at a structure location approximately
6 1/2 miles south of Chatham where proposed Hwy. 401, Line 'A!
crosses Jeannette Creek in Lets 15 & 16, Con., VII, Township of

contains the results of field and laboratory findings and reec-
ommendations for the foundation of the proposed structure,

Raleigh (Sta. 193+00, Profile No. F-3533-3). This report ‘
The field work commenced on February 1%, 1959 and was

completed on February 16, 1959.

DESCRIPTION CF THE SITE ARD GEOLOGY:

The site and 1ts surrounding areas are generally flat
farmlands; the areas on both sides of Jeannette Creek are
. presently under cultivation. At the time sf the MVestigat‘im
the creek and its banks were covered with ice and snow.
Physiographically, the site is ieeate& on the St. Clair
Plains, inundated by Glacial Lakes Whittlesey and Warren. Accord-

ing to available geological information, these extensive plains,

covering a large area of South-Western Ontario, are covered by
deep deposits of clay, underlain by limestone bedrock. At this
site the upper 10 feet of the clay stratum has been subjected

to oxidation, resulting in its present brownish eolour.

DESCRIPTION OF FIELD & LABORATORY WORK:

Field work consisted of 3 sampled poreholes carried out
. by means of a trailer-mounted coredrill machine adapted for soll

sampling, Cenventional auger boring procedures were followed

Qent'dc /2 e e
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DESCRIPTION OF FIELD & LABORATORY WORK: (econt'd.) ...

and samples were recovered at depths required. 2" I.D, thin
walled shelby tube samplers were used in the cohesive subsoil.

Upon receipt in the laboratory, samples were visually
examined and ldentified. Routine index tests were performed on
gelected representative samples. Laboratory test results have
been presented in the borehole logs and detailed in tabular
form.

The location plan and subsoil profile are presented

in Drawlng No. F-59-1k4,

SUBSOIL CORDITIONS:

Subsoll conditions are similar te all other sites
previously investigated in this area, BReference to the borehole
logs shows that the site iz underlain by a stiff silty elay
stratum, the upper zone of which has been subjected to oxidation.
According to eur boring data in this leeality, this stiff clay
stratum is wnderlain by a deep deposit of soft to medium elay
extending over a considerable depth over bedrock.

In each of the sampled boreholes the frozen tepsoil
was found to be underlain by the stiff silty elay stratum. The
upper 10 feet of the elay stratum has been oxidized to its present
brownish colour. Below the oxidized zone the colour is predom-
inantly grey. The stiff condition of the elay stratum is believed
to be the result of desiceation, This stratum was explored 1o a
depth of 42 feet below the existing ground surface (i.e. Elev.54%5')

te eonfirm the stiff nature of the clay. In view of the simiiarity

eont'd, /3 ...
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SUBSOIL CONDITIONS: (eontfd.) ...

in geelegical formation, as well as subseil conditions, between
this site and the other sites previsculy investigated in this
area, it is believed that the thiek stratum of soft to medium
clay would most likely be encountered at some depth below the
stiff elay stratum,.

In general, the stiff clay eontains 25% silt, 204 sand
and 9% fine to medium gravel througheut. The average unit welight
and moisture econtent were found to be 132 p.e.f. and 18%. Liquid
and plastie limits averaged 27% and 16%, Laboratery shear strength
tests show an average of 2000 p.s,f. to be representative for the
stiff elay stratum., 4 plet of shear strength versus depth has
been presented and is ineluded in this report under Appendix I,
Judging from its meisture content and Atterberg limits, it appears
that the stiff silty elay is saturated and precenselidated,

Laboratory and field test results have been sumarized
in Table No. 1 and are inecluded in this repert under Appendix I,

WATER CONDITIONS:

Due to the low permeability of the clayey subsoil, it
was not pessible to accurately establish the gréund water table
of the site during the boring programme. Samples recovered from
the boreholes were saturated and the ground water table has been
assumed to be at the seasonal water level of Jeannette Creek at
approximately Elev. 580' to 585', In view of the fact that no
vwater-bearing sand seams of any significance or artesian water
i condiiiens were encountered during the boring programme, seepage
inflow during footing excavations will be local and of minor
gquantities, only.

cont'™de /M eee




FOUNDATIui CONSIDERATIONS:

The stiff silty clay stratum ls competent teo provide
adegquate f{oundation support for the proposed strueture. Isboratery
strength wund compressibility characteristies are such tha® spread
footing swpport can be obtained at Elev. 575' or below. 't this
elevation or below, for footings of 7! to 10' wide, an allowable
bearing pressure of 2 1/2 t.s,f., incorporating a safety ijuctor of
3 can be msed for spread footing design. In order te avoid under-
mining of footings due to stream erosion and scour action, and to
allow for ru'ure deepening of the chamnel, it is recommended that
footings be founded at Elev. 567' (approximately 8 ft. below stream
bed assumfng stream bed elevation at 575').

Long-term settlements under the foolings as a result of
appliéatiaa of 2 1/2 t.s.f, abutment pressure and embankment load
due to the weight of 7' to 10' £i11 have been estimated as not to
exceed 5 dnches. In view of the relatively uniform subsoll con-
ditions a3 the site, little differential settlement need be anti-
cipated ¢f a single-span structure since each abutment will virt-
nally settle the same amount., IT centre piers are incorporated in
the desigm, long-term differential movement between the plers and
abutments would result, since consolidation under the footings of
the piers would be unaffected by the approach fill adjacent to the
abutments, It appears that if a multi-span structure is contemplated,
a rigid-frame design is favourable only if it can tolerate differ~-
ential settlement of the order of 2" to 2 1/2".

: o excessive seepage problems during footing excavations
are anticipated.
cont'd, /5 ..o
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FOUNDATION CONSIDERATIONS: (cont'd.) ...

Under the proposed grade line, the maximum height of
£111 is approximately 7' to 10'. The subsoil has sufficlent
strength to safely support this embankment loading. Bank slopes
on the upstream side of the structure should be protected by
rip-rap.

CONCLUSIONS & RECOMMENDATIONS:

(1) The site is underlain by stiff silty clay, followed by
deep deposits of soft to medium silty clay.

2) Subsoil eonditions are sueh that spread focting suppert
can be obtained in the stiff clay at Elev. 575' or below,
At this elevation or below, for footings of 7' te 10! in
width, an allowable bearing pressure of 2 1/2 tes.fa em
be used for spread footing design, In order to avolid
undermining of footings due to stream erosion and scour
action, and to allow for future deepening of the channel,
it iz recommended that footings be founded at Elev. 567!
(approximately 8 ft. below stream bed elevation),

(3) Long-term settlements under the footings resulting from
sbutment and embankment leadings, have been estimated as
not to exeeed 5 inches, If a single-span structure is

used, differential settlementis are considered tolerable.

(4) ©No excessive seepage problems with respect to footing

excavations are anticipated.-

cont'd., /6 .e.
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® CONCLUSIONS & RECOMMENDATIONS: (eont'd.) ...

(5) The proposed grade line does not present any appreach f£ill
stabllity problems. Bank slopes en the upstream side of the
structure should be prbteeted by rip-rap.

L G Soue

4, Loh,
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SUMMARY OF FIELD 8 LABORATORY TESTS jop T I3dh.
WP _13-59, J
HOLE {Samm] SAMPLE PENET M| MOIST.|PLASTIC| LIQUID | SHEAR UHIT |
) DEPTH - WMATERIAL DESCRIPTION RESIST. | COMT.| umiT | sty STRENGTM WEIGHT REMARKS
NO. | WO {FEED BOWSFT % % % psf. p.c.f.
L TL | 5'-7' | Stiff brown silty clay with - |31.6f - | - - - | Approximately 9% fime to
: soBe sand. medium gravel thromghout.
Ie 10'-12" Stiff grey siity elay. - 20.7{18.3{31.0{3720 130.0
T3 15'-17¢ ® b " " - 18.5] - - 2002 1133.0
™ | 20t-22° ® " " w - 18.8/16.8]26.1 - 130.2
T5 251.27¢ # 5 n " - 17.6! - - 1928 [131.0
16 | 33t-350 | = " . - [17.2]15.2]28.0] - |129.4
2 1 b AEVA Med. Stiff brown silty clay. - (22,0 - - 1385 (121.0 Approxizmzstely 9% fine to
medium gravel throughout.
T2 1 10'-12' | Stiff grey silty clay. - 119.5] - - 13320 {133.8 ;
T3 15!_1?: i " §t n - 17.9{ - - 2&30 132.6
i 201-22° 1 " b B - i8.9 - - 1820 |132.2
TS5 | 25'-27¢ # " " " - |18.0]15.7(26.2| - {132.0
76 30%-32° # " " " - 17.2117.5|28.43100 i128.7
3 Tl 3'-5' | Stiff brown sandy clay. -  |16.8) - - 7490 129.0 Approximately 9% fine to
T2 | 6'-8' | Stiff brown silty clay. - [15.6] - | - 7920 |133.0 | @edium gravel throughout.
T3 | 10'-12' | Stiff grey silty cley. - J15.6[16.1|24+.0] - |136.8 ”
T 15°-17¢ w " ¥ B - 17.8116.1127.8121%0 133.3
TS 201-22° v " b " - 19.2] - - 1640 {12k.0
T6 | 25'-27¢ " " #ooom - 19.0$16.7127.111930 j131.2
T7 |30'6%-32¢A ¢ " u H - 19.0] - - 2560 1132.0
T8 | Lot-bz! | = " W - 126.0016,0(25.5|1530 [129.0
|
Tl - denotes thin walled sh 1by sgmple.
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Photograph 1: Looking west at the adjacent south slope of the west abutment from the
south slope of the east side of the bridge. The slope was heavily vegetated. No erosion or
scouring was observed. (October 20, 2013).

Photograph 2: Looking east at the north slope adjacent to the east abutment. Slope face
was densely vegetated. No erosion or scouring was observed. (October 20, 2013)
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Photograph 3: Looking west at the south slope adjacent to the east abutment. A pile of
debris was observed on the slope face. No erosion and scouring observed.
(October 20, 2013)

Photograph 4: Looking west at the west abutment wall from the east abutment. Weep
holes in the abutment wall were observed to be open and wet. Scouring of the exposed
earth was observed due to probable numerous fluctuated cycles of the water level over
time. In addition, adequate rip-rap protection of the slope face was not observed and may
need to rehabilitated to protect the exposed ground from scouring effect.
(October 20, 2013)
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Photograph 5: Looking east from the north slope of the west side of the bridge towards the
east abutment wall. Weep holes observed in the abutment wall were open and wet.
Scouring of the exposed earth was observed most likely due to numerous fluctuated cycles
of the water level over time. adequate rip-rap protection of the slope face was not observed
and may need to rehabilitated to protect the exposed ground from scouring effect.
(October 20, 2013)
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