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Evaluation of Shear Capacity on PC Girder-PC Beam Joint
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Abstract

The object of this study is to evaluate the structural shear capacity of the PC girder—PC beam joint. The dapped end
of PC beam and the ledger of PC girder are usually designed to design load. If the end of PC beam can be designed with
continuous end, the dapped end of PC beam and the ledger of PC girder do not need to resist to all loads except dead
load and construction load. The experimental program was carried out with 7 specimens containing the variable factors as
the anchored method of the hanger bar, design load, be or not exist of ledger bars. As a result, the continuity of the
dapped end and the ledger were ensured their safety although the design load was only the dead load and the
construction load. The shear critical section was expanded toward the effective depth d, the distance from the supported
position of the beam. If the ledger is designed according to PCI Design Handbook4), the structural system of the ledger is
as to the cantilever slab system. But the ledger of this study is as to the 3 side fixed slab system. Therefore the design
of the ledger by PCI Design Handbook will lead to highly conservative results.
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Table 1 Applied load with construction process of MRS continuous

joint
Supported Applied load with construction process of MRS
condition continuous joint

CL : construction load
simple support %

(construction
condition)

il

CL"J \L“a %
(CL = dead load+construction load)

FL : find load FL

continuous
support CL cL
(final condition)

(FL = live load + other load)

Table 2 Design load of specimens
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Specimen Flexural bars Anchored place of hanger bar Beam shear Design load of dapped end Design load of ledger
BS-S1 DL+CL
Slab
BS-S2 DL+LL
BS—PO Over reinforced Over reinforced not ledger bar
BS-P1 Over reinforced DL+CL
BS-P2 PC beam DL+LL
BS—P3 DL+CL DL+CL
DL+LL
BS—P4 DL+LL DL+LL

* Note : DL+LL=Dead Load + Live Load
DL+CL=Dead Load + Construction Load
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Table 3 Test result of bar strength

Ttem Yield strength Yi-eld straiin Tension strength| Elastic modulus
(MPa) (micro strain) (MPa) (MPa)

D10 570 2905 633 1.96x10°

D13 492 2992 591 1.64%10°

D16 482 2732 584 1.76 x10°

D22 485 2832 588 1.71x10°

Table 4 Test result of concrete & grout strength

Ttem Design strength Test result
(MPa) (MPa)
PC 27 35.5
Cast in place concrete 24 23.8
Grout 27 over 64.9
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Fig. 5 State of setting specimen
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6. Design and Typical Details of Connections for Precast (MAIAEUXR - 2011F 102 139)
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