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SUBSURFACE INVESTIGATION

STATE JOB NO. FA0314

FEDERAL AID PROJECT STPF-0003(63)

HWY. 341 SOUTHEAST - STONE CO. LINE (PHASE 2) (S)

COUNTY ROAD NO. CR73

IN BAXTER COUNTY

The information contained herein was obtained by the Department for design and estimating purposes only.
It is being furnished with the express understanding that said information does not constitute a part of the
Proposal or Contract and represents only the best knowledge of the Department as to the location, character
and depth of the materials encountered. The information is only included and made available so that bidders
may have access to subsurface information obtained by the Department and is not intended to be a substitute
for personal investigation, interpretation and judgment of the bidder. The bidder should be cognizant of the
possibility that conditions affecting the cost and/or quantities of work to be performed may differ from those
indicated herein.
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May 21, 2024

TO: Mr. Rick Ellis, Bridge Engineer

SUBJECT: Job No. FA0314
Hwy. 341 Southeast — Stone Co. Line (Phase 2) (S)
Baxter County
County Road 73

INTRODUCTION

Submitted herein are geotechnical recommendations developed for design of the
proposed replacement box culvert planned on Highway 341 (County Road 73) over Coldwater
Creek in Baxter County.

The project consists of constructing a three-sided precast box culvert to replace the
existing culvert spanning Coldwater Creek. The proposed culvert will be 82 feet long with wingwall
lengths varying from 13.5 feet to 36 feet. The existing culvert will be demolished for construction
of the new culvert.

FIELD OBSERVATIONS

A subsurface investigation request by the State Aid Division was received on April 7, 2023,
to develop recommendations for culvert foundations and equivalent fluid pressure. A site visit was
conducted by a licensed Professional Geologist on April 12, 2023. Select site pictures are
included in Attachment A. The site visit indicated competent rock is exposed in the creek channel.
Consequently, Materials Division determined drilling was unnecessary and recommended the
rock elevations be surveyed by a District 5 survey crew or the Surveys Division. The request for
Materials Recommendations by the Bridge Division was received on May 13, 2024.

SITE GEOLOGY

The existing culvert spans Coldwater Creek and is located on the Ozarks Plateau. The
existing culvert rests on horizontally bedded sandstone of the Ordovician aged Everton
Formation. The overall depth to rock around the project alignment appears to be shallow.
According to the Arkansas Office of the State Geologist stratigraphic summary, the Everton
Formation contains considerable differences in lithologic character from one place to another. It
is composed of a various mixture of dolostone, sandstone and limestone. The formation also has
traces of conglomerate, shale and chert in limited areas. The limestones are light-gray to
brownish-gray and are generally dolomitic and sandy. The dolostones are light- to dark-gray and
generally limy and sandy.

The Everton Formation has thick members of friable sandstone dominating local sections
in the different regions. These sandstones tend to be made up of white, well-rounded, frosted,
medium-sized grains and are almost indistinguishable from the overlying St. Peter Sandstone
when observed out of context. In the Everton Formation, it is not unusual for one lithology to grade
into another along the bedding. Bedding throughout this unit is thin to massive. The thickness of
the Everton Formation varies from approximately 300 feet to as much as 650 feet. Named
members include the Newton Sandstone, the Calico Rock Sandstone and the Kings River
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Sandstone. The sandstone observed at the proposed box culvert location might be part of the
Calico Rock Member of the Everton Formation. The sand and gravel in the creek and surrounding
the project location is likely derived from weathering of the Everton Sandstone or from the
overlying St. Peters Sandstone.

ROCK SURFACE ELEVATION

The surveyed rock elevations, as provided by the Bridge Division, are summarized in
Table 1.

Table 1. Surveyed Surface Elevation of Competent Rock

Description Station, ft Offset, ft Elevation, ft
Wingwall Corner 224+62.72 -47.28 481.53
Interior Corner 224+92 .36 -32.76 480.53
Inlet C.L. Culvert 225+04.42 -31.52 479.79
Interior Corner 225+16.54 -30.71 481.27
Wingwall Corner 225+17.07 -44 .2 484.59
Wingwall Corner 225+48.65 40.82 477.87
Interior Corner 225+47.98 27.34 477.78
Outlet C.L. Culvert 225+62.22 26.5 480.19
Interior Corner 225+76.37 25.14 477.83
Wingwall Corner 226+06.04 35.34 477.59

SEISMIC CONDITIONS

Competent rock is shallow and is exposed at the creek channel bottom. A Seismic Site
Class B (Rock Profile) was determined to be suitable for the proposed box culvert location.
Utilizing the Seismic Site Class B and the approximate GPS coordinates of the project site, the
following design peak ground acceleration coefficient (As), design short-period spectral
acceleration coefficient (Sps), as well as design long-period spectral acceleration coefficient (Sp1),
were determined. These seismic coefficients are summarized in Table 2. For the design long-
period spectral acceleration coefficient (Spr) of 0.094g, a Seismic Performance Zone 1 is
considered applicable.

Table 2: Design Ground Motion Acceleration Response Coefficients

Acceleration Coefficient Value (g)
As (Site PGA) 0128
Sos (0.2 seQ) 0.293
Sp1 (1 sec) 0.094
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RECOMMENDATIONS

Spread Footings — The on-site rock is determined to be competent. Spread footings are
suitable to support the foundation loads of the new box culvert walls. Spread footings are expected
to be embedded 2 feet into competent rock. Recommended shallowest plan footing bottom
elevations are summarized in Table 3. Suitable footing bottom elevations should be field verified.

Table 3: Summary of Recommended Shallowest Footing Bottom Elevation

Rock Shallowest Rock

Wall . Offset, | Surface | Surface Elevation | o 2commended
Ali Station, ft . . . Shallowest Footing
ignment ft Elevation, | in Wall Alignment, S ———
ft ft '

224+62.72 | -47.28 | 481.53
- 224+92.36 | -32.76 | 480.53
DOW\?VStﬁtlon 477 78
a 225+48.65 | 40.82 | 477.87
225+47.98 | 27.34 | 477.78
225+04.42 | -31.52 | 479.79
Center Wall 479.79 475.5
225+62.22 | 26.5 480.19
225+16.54 | -30.71 | 481.27
‘Upstation | 225+17.07 -44.2 484.59
Wall 225+76.37 | 2514 | 477.83

226+06.04 | 35.34 477.59

477.59

It is recommended a maximum nominal bearing capacity of 60 ksf be utilized for spread
footings embedded at least 2 feet into competent slightly weathered to unweathered sandstone.
A resistance factor () of 0.45 is considered suitable for evaluation of factored bearing resistance
of spread footings on competent rock. Consequently, a maximum factored bearing capacity of 27
ksf is suitable for competent rock. Post-construction settiement of spread footings founded in rock
is expected to be negligible.

Lateral resistance of spread footings can be evaluated utilizing a maximum nominal
coefficient of friction (tand) of 0.70 for concrete footings on clean rock and a resistance factor for
sliding (¢-) of 0.85. Additional lateral resistance may be provided by passive resistance of
foundation rock that is in hard contact with the spread footings and below scour depth. Passive
resistance from any overburden soils, highly weathered rock, and the upper 2 feet of foundation
rock should be neglected from passive resistance evaluation. Factored passive resistance can be
provided upon request.

It is recommended the water flow be diverted from the plan footing excavation areas before
starting footing excavation. Any underground utilities in the plan footing excavation areas should
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be completely removed or relocated and properly backfiled to prevent seepage into the
excavation bottom. Due to the foundation rock being very resistant, rock excavation techniques
other than ripping, may be required to reach plan footing bottom elevations. Any footing over-
excavation should be properly backfilled with Class S concrete.

On-Site Soil Strength — For evaluation of equivalent fluid pressure against the culvert walls,
an internal friction angle of 32 degrees can be utilized for the on-site soils that are comprised of
rock fragments in soil matrix.

Paul Tinsley
Materials Engineer

PT:yz:mlg:pwc

cc: State Construction Engineer
District 9 Engineer
State Aid Engineer
G. C. File
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Downstream/Outlet View of Existing Culvert (April 2023)



SITE PICTURES Job No.: FA0314






