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Derivation of Development Length
in Pretensioned Prestressed Concrete Members
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ABSTRACT

In pretensioned concrete structures, bond between prestressing steel and concrete is
an essential component to ensure the integrity of a pretensioned member. The
anchorage and development of the prestressing force depend exclusively on bond. The
purpose of this study is to investigate the characteristics of bond and development
length between pretensioned steel and concrete.

To resolve the controversy over the adequacy of the current code provision on
development length of prestressing strands, a comprehensive test program has been
scheduled and twenty four rectangular prestressed concrete beams have been tested to
determine development length.

Major test variables .include diameter of strands (12.7mm, 15.2mm) and concrete
covers (3cm, 4cm, 5cm). The test results indicated that the development length
increases with strand diameter and decreases with an increase of concrete cover.

A theoretical model has been derived to calculate the development length based on
the bond stress-slip relation. The proposed model can evaluate realistically the
development length of pretensioned prestressed concrete members and can be the good
basis for the future basis of code equations on development length of PSC members.

Keywords : development length, pretension, flexural bond length, bond-slip relationship
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Table 1 Failure modes and development lengths for
each specimen unit{cm)

Spec. | Failure | Loading ) Spec. |Failure| Loading 1
No. | mode |location| & o. | mode |location| *
13C3-1 F 135.0 15C3-1| B 120.0
13C3-21 B 130.0 15C3-2| F 155.0
135.0 150.0
13C3-3{ F 142.5 15C3-3| B 140.0
13C3-4| B 120.0 15C3-4| B 143.0
13C4-1 F 140.0 15C4-1| S/B | 1425
13042 B [ 1200 115042 F | 127.0 182.0
13C4-3{ B 127.5 “l15c4-3] B 120.0
13C4-4| F 135.0 15C4-4| F 135.0
13C5-1| B 120.0 15C5-1 B 120.0
13C5-2| F 130.0 15C5-2] F 130.0
127.5 128.0
13C5-3| F 140.0 15C5-3} F 140.0
13C54| B 125.0 15C54{ B 125.0
F © Flexural failure B : Bond failure S : Shear failure
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