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ABSTRACT

The lap splice lengths of deformed steel reinforcing bars and GFRP bars were experimentally
compared using beamn specimens. The purpose was to evaluate the length required of the GFRP
bar to develop strength at least equivalent to the conventional steel reinforcing bar. The main test
variable was the lap splice length: 10, 20, 30 dy for the deformed steel bars and 20, 30, 40 dy for
the GFRP bars. Two different types of GFRP bars were tested: (1) one with spiral-type
deformation and (2) plain round bars. Elastic modulus was about 1/5 of the steel bars while the
tensile strength was about 630 MPa for the GFRP bars. Nominal diameter of the GFRP bars and
steel bars was 12.7 and 13 mm, respectively. Normal strength concrete (28-day f. = 30 MPa) was
used. For the conventional steel bars (SD400 grade), strength over 400 MPa in tension was
developed using the lap splice length of 20 and 30 dy. Only 87 % of the nominal yield strength
was reached with the lap splice length of 10 db». For the spiral-type deformed GFRP bars with
40-dp lap splice length, 440 MPa in tension was determined. The maximum tensile strength
developed of the GFRP bars with smaller lap splice lengths decreased. The plain GFRP bar was
not effective in developing the tensile strength even with 40-dy lap splice length. Development of
the cracks on beam surface was clearly visible for the beams reinforced with the GFRP bars.
Mid-span deflections, however, were significantly smaller than the comparable beams with
conventional steel bars indicating potential ductility problem.
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Material Diameter |Elastic Modulus|Compressive/Yield| Tensile Strength|Rupture Strain
{mm) (GPa) Strength (MPa) (MPa) (%)
Concrete -- 259 30 - --
Reinf. Steel (D13) 13 200 460 569 ~-
GFRP Spiral 12.7 40.8 ~= 690 ~2.0
GFRP Plain 12.7 41.3 -~ 689 ~2.0
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Rebar type Lap splice Deflection Concr. strain Reb_@;‘ strain| Bar force Mu Failure mode
- length (L/db) (mm) (10° m/m) | (107 m/m) (kN) (KN'm)

30 8.0 > 2210 > &y > 50.8 45,3 conc. rupture

Steel 20 -- 642 > &y > 50.8 31.8 splice failure
10 0.22 519 1,740 44.2 25.9 ditto
GERP 40 2.16 -- 10,780 55.9 286 ditto
. 30 2.39 1,066 8,827 45.7 258 ditto
Spiral 20 2.15 814 7172 372 25 ditto
GFRP Plain 40 11.7 1,040 -- -- 12.9 ditto
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