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Research on the Design Method of Strong Column and Weak

Girder of Prestressed Concrete Frame
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Abstract: For the particularity of design method of prestressed concrete frame beam, this paper took a
prestressed concrete frame structure in the 8-degree (0. 2g) seismic grade district as an example to study
the rationality of moment amplification factors at column ends in the current code, and a design method
that the prestressed concrete frame columns could be designed on the basis of the actual seismic flexural
moment of the beam was also proposed. Eight prestressed concrete frames were designed according to the
combined moment and actual seismic flexural moment. The static elasto-plastic analysis and dynamic elas-
tic-plastic analysis were then carried out for the frame structures in OpenSees using fiber elements. Re-
search shows that the prestressed concrete frame designed by using the current code has serious hinges at
the first floor columns under rare earthquake. The seismic performance of yield failure mechanism of the

structures was effectively improved with the increment of the factor. Moreover, as the value of moment
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amplification factors at column ends is low in 04 specification, it should be improved in the new specifica-

tion. This paper recommends that for the prestressed concrete frame with second level seismic require-

ment, the moment amplification factors at column ends should be increased in the revision of code for seis-

mic design of prestressed concrete structures, and on the basis of the combined moment at beam ends, the

factor should be higher than 2. 0, while on the basis of the actual seismic flexural moment, the factor

should be 1. 4.

Key words: strong column and weak girder; earthquake resistance design; prestressed concrete frame;

Pushover analysis;yield failure mechanism
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Tab.1 Value of moment amplification factors at column ends

HE 28 4 5 YKJo1 YKJ02 YKJ03 YKJ04 YKJ05 YKJ06 YKJo07 YKJ08

T2 oy 45 T 5B A A L 2 M, S E B i B0 7R 52 S R T 2 M
A v 25 A R R B 1.5 1.8 2.0 2.4 1.0 1.1 1.2 1.4
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Tab.2 The reinforcement information of columns in YKJ01~YKJ08

e 225 Lz R S
C 94 75 UR S L A T A AR
YKJo1 8C25 6C25 9C25 6C25 9C25 6C25
YKJ02 2C22+8C25 6C28 2C22+8C28 6C28 2C22+8C28 6C28
YKJO03 2C22+8C28 2C22+6C28 10C28 2C22+6C28 10C28 2C22+6C28
YKJo4 11C28 2C22+8C28 2C25+11C28 2C22+8C28 2C25+11C28 8C28
YKJ05 6C28+2C25 6C28-+2C22 8C28+2C22 6C28+2C22 8C28+2C22 6C28
YKJ06 8C28+2C22 8C25+2C28 10C28 8C25+2C28 9C28+2C22 7C28
YKJo7 10C28 10C28 10C28+2C22 10C28 10C28+2C22 8C28
YKJo08 12C28 10C28+42C25 12C28+2C22 10C28+2C25 12C28+42C22 10C28
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Tab.3 Concrete constitutive parameters
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Fig. 9 Acceleration spectra of seismic waves adopted
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Fig. 11 Maximum inter story drift ratio for rare earthquake
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