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Compression Lap Splice Length in Concrete of Compressive Strength
from 40 to 70 MPa
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ABSTRACT A compression lap splice becomes an important issue due to development of ultra-high strength concrete. Current
design codes regarding compression lap splice do not utilize merits of the improved strength of ultra-high strength concrete. Espe-
cially, a compression lap splice can be calculated longer than a tension lap splice according to the codes because they do not con-

sider effects of compressive strength of concrete and transverse reinforcement. This anomaly confuses engineers in practice. Design
equation is proposed for compression lap splice in 40 to 70 MPa of compressive strength of concrete. The proposed equation is
based on 51 specimens conducted by authors. Basic form of the equation includes main parameters which are derived from inves-
tigating test results. Through two-variable non-linear regression analysis of measured splice strengths, a strength equation of com-
pression lap splices is then derived. A specified splice strength is defined using a 5% fractile coefficient and a lap length equation
is constructed. By the proposed equation, the anomaly of lap lengths in tension and compression is got rid of. In addition, the equa-
tion has a reliability equivalent to those of the specified strengths of materials.

Keywords : compression lap splice, bond, end bearing, transverse reinforcement, specified splice strength
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Table 1 Summary of design equations for calculating lap
lengths in compression

Codes A B C D
KCI 0.072 400 0.13 24
ACI 0.071 420 0.13 24
CSA 0.073 400 0.133 24
NZS 0.069 430 0.12 22

Iy = Af.d, for f,<B MPa

= (C¢f,-D)d,

where f; is a specified yield strength of bar (MPa)
and d), is a nominal diameter of bar (mm).

Equation for fy>B MPa
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Table 2 Summary of test matrix of references 2 and 3

Test series

Number | Concrete compressive | Normalized lap | Bar diameter

Transverse reinforcement

Clear spacing

of specimens| strength £, (MPa) length [/ d, d, (mm) index (4,.)/ (ns,d,) index c¢;/d,
Unconfined tests 44 10, 15, 20 -
489 to 73.7 22,29 0.75, 1.25, 1.50
Confined tests 32 10 0.008, 0.015, 0.025, 0.044

Bearing Plates
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Fig. 3 Details of specimen and test setup of unconfined splices”
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Fig. 5 Effect of concrete strength on splice strength
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(a) Splice in compression
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Fig. 7 Effect of clear spacing between spliced bars on splice
strength
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