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Abstract: Through nonlinear analysis of a typical reinforcement concrete(RC) frame structure with specially
shaped columns in earthquake-resistant grade I , which is under excitations of three ground motions with the
rare intensity level of earthquake intensity 8(0.2g )reign, the effectiveness of design provisions in The Techni-
cal Specification for Conrete Structures with Spectally Shaped Columns was verified. The result indicates that the
design provisions in the technical specification are suitable for “strong column weak beam” requirement, except
the moment amplification factors for column roots and T-shaped columns. On this basis, the moment amplifica-
tion factors for column roots and T-shaped columns were investigated. And an effective reinforcement detail
form was suggested. According to the suggestion, the optimal controlling effect on plastic hinge mechanism
would be obtained, and the amount of reinforcement would be increased little and the structure would be easily
constructed .
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Fig.1 Plane of frame structure with specially shaped columns
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o ° TR | e Y WEEE | R (omxmm) | ARER /| RS/l
Slle_e o "o RIS o o *s ERR 250 x 500 0.1250 0.002 6
. o TR 250 x 700 0.287 5 0.0112
1225 | 250 225 995 °2g0' 925 T FRE R 250 x 700 0.287 5 0.007 7
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g.2 Dimension and reinforcement of T-, cross shaped cross sections
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Fig.3 Calculating model of frame with specially shaped colums -
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Fig.4 N-M curve of column
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Tab. 2 Properties of yield surface for T-, cross shaped columns

E&iﬁlﬁ ﬁlﬁiﬁlﬁ srmmy | mam | TRA T A Mfia B | TR B
J— i PR R N W MAARE | ROSSARER | AMARECH | ARARECH
M,./ M,_/ k’; NN A M,. H Ny M, Ny
(KN*m) (kN*m) g 4 H 41 £ e 41 LB 9 He i
Tl 10420 317.1 ~654.5 11 666.6 1570.5 3.479 0.60 1.567 0.20
T2 10420 654.5 -317.1 11 666.6 1570.5 1.567 0.20 3.479 0.60
Tl 12420 567.3 ~678.3 11 980.8 1885.0 2.202 0.55 1.741 0.25
T2 12420 678.3 - 567.3 11 980.8 1885.0 1.741 0.25 2.202 0.55
Tl 12422 677.2 -817.7 12 376.6 2 280.8 1.974 0.55 1.551 0.20
T2 12d22 817.7 -677.2 12 376.6 2280.8 1.551 0.20 1.974 0.55
+ 12420 526.0 -526.0 11 981.0 1885.0 1.590 0.35 1.590 0.35
+ 16420 601.3 -601.3 12 609.1 2513.3 1.770 0.35 1.770 0.35
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Fig.5 Location and order of plastic hinges for mode;} 1
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Tab. 3 Maximum shafts at top and at storey level of
the frame under seismi wave

BRI/ mm BRERLBA

R BRI | MR MR | R | A3
Fi-Centro 34.4 32.3 32.3 | 1223 | 17227 | 1/227
Northridge 30.3 31.3 31.3 | 1263 | 1242 | 1/242
LRI 43.7 37.6 37.5 1/180 | 1/199 | 1/200
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Fig.6 N-M curve for T-shaped column when a = 90°
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Fig.7 N-M curve for T-shaped column when o = 270°
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Fig.8 Location and order of plastic hinges for model 2
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Fig.9 Location and order of plastic hinges for model 3
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