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Abstract - The factors that may influence the tensile strength measurement of steel 7-wire strand was investigated. Various stand-
ards and guidelines for testing strands were reviewed and found that free span length, loading rate, and type of gripping devices
could affect the tensile strength measurement. Tensile test was conducted to verified the effect of these factors. It was found that
loading rate and free span length do not influence the tensile strength measurement. Gripping device, however, significantly influ-
enced the measurement. All specimens which anchor type grip were applied presented the tensile strength lower than the nomin-
al. On the other hand, all specimens which grip type were applied presented the tensile strength higher than the nominal strength.
Keywords - Strand, Wire, Tensile test, Tensile strength, PSC bridge
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Fig. 1. Side view of a typical 7-wire strand
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ZBH8 - ASTM™ International Organization for Standardi-
zation(ISO)'", Post-Tensioning Institute(PTI)®*), Korea Con-
crete Institute (KCI)"”), Fédération Internationale du Béton
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Table 1. References related to tensile testing of steel strands

Reference Title
KS D 7002 PC wires and PC strands
KS B 080216 Method of tensile test for
metallic materials
KCI-PS101%! Performance tests of anchorage and

couplers for prestressed concrete tendon

Acceptance of stay cable systems

fib Bulletin 30" 4 .
using prestressing steels

ISO 15630-31") Testing of prestressing steel

Standard test method for testing

ASTM A1061% . :
multi-wire steel prestressing strand

Recommendations for stay cable

[81
PTIDC45.1 design, testing, and installation
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(a) Anchor type

(b) Grip type

Fig. 2. Two types of gripping devices
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Fig. 3. Photograph of 5,000 kN UTM and
installed anchor type gripping device
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Fig. 4. Photograph of tensile test
using anchor type gripping device
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Table 2. Average measured tensile strength per free span length

Span length Average measured tensile strength
400 mm 320.6 kN
600 mm 321.5kN
800 mm 321.2 kN
1,000 mm 323.5kN
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Table 3. Average measured tensile strength per loading speed

Loading speed Average measured tensile strength
14 mm/min 323.5kN
35 mm/min 325.5kN
56 mm/min 321.3 kN
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(a) Tensile test results of anchor type gripping device
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(b) Tensile test result of grip type gripping device

Fig. 5. Tensile test results per gripping devices

Fig. 6. Configuration of fractured wires of the tensile test
using anchor type gripping device
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(b) In front of grip

Fig. 7. Wire failure location
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