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INTRODUCTION

A very important component of a bridge is the anchoring system that is designed
to connect steel beams to bridge pier caps. Anchor bolts that are embedded into the
pier caps are used to make this connection. At present, the only guidance for anchor
bolt placement is AASHTO’s Standard Specification for Highway Bridges. Section
10.29.6 indicates that anchor bolts should be embedded in a pier cap a distance of at
least ten times the diameter of the bolt. There is also no information that indicates levels
of strength that can be expected when loads are applied. The purpose of this research
is to look at tensile pullout capacity and shear resistance of the anchor bolts embedded
in reinforced concrete. When completed, the research should indicate strengths that can
be expected from the bolts in relation to depth of embedment and method of placement.
It should also be able to provide guidelines for future placement of anchor bolts into
bridge systems, enabling engineers to predict how such systems will perform when
subjected to unexpected forces.

The research is divided into two phases. Phase 1 looks at vertical pullout
strengths of anchor bolts embedded at predetermined depths of 10, 15, and 20 inches.
Phase 2 examines the median embedment length, 15 inches, with horizontal forces
applied. Both of the phases will test bolts that have been installed by the cast-in-place
and drilled and grouted methods. A single bolt diameter, 1 %2 “, will be tested during both
phases. The reinforced blocks of concrete in which the anchor bolts will be embedded
are designed to be scaled down versions of actual pier caps, built using Arkansas

Highway and Transportation Department (AHTD) plans.






MATERIAL

CEMENT
FLYASH
SAND
ROCK

WATER REDUCER

WATER

BATCHED QUANTITIES

2605 LB
453 LB
10190 LB
11590 LB
58 Oz
123 GL

The concrete had an average water/cement ratio of 0.56. Slump, air, unit weight,

and temperature tests were performed on all concrete used in the pier caps. Cylinders

were also cast for strength testing.

Field-testing results were as follows:

PIER |EMBEDMENT | SLUMP | AIR% | UNIT 28 DAY 28 DAY
CAP# | LENGTH(IN) | (IN) WEIGHT | COMP. GROUT
(LB/FT) | STRENGTH | STRENGTH
1 15 425 23 1486 | 4921PSI | 5813 PSI
2 10 2.75 32 1480 | 5082PSI | 7688 PSI
3 15 1.50 37 150.3 | 5359 PSI n/a
4 10 2.00 238 150.1 | 4969 PSI n/a
5 20 450 2.0 1532 | 5698 PSI n/a
6 20 4.00 18 1532 | 5749 PSI -

Master Builders’ Set Grout was approved for use in grouting the anchors for the

drilled and grouted portion of the testing. This product conforms to the requirements of

ASTM C 1107. ltis a packaged dry hydraulic-cement based non-shrink grout. A mix

proportion of 1:1 water to grout was used. This made a mixture that was free flowing

and compared to observed field conditions.
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