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THE EFFECTS OF UP-LIFTING OF FOUNDATION
ON THE HYSTERETIC CHARACTERISTICS
OF REINFORCED CONCRETE FRAMES
WITH SHEAR WALL

By Minoru WaxaBavasui, Teizo Fujiwara, Takeshi NAKAMURA,
Naofumi Kuso and Hirokazu Touki

Synopsis

When building structures with shear walls are subjected to an earthquake motion, it is con-
sidered that the shear walls share most of the lateral force. As the results, the high overturning
moment at the basement may cause the shear wall to rotate with the separation between a fooi-
ing and the ground surface. And it is considered that tte interactive behavior of the up-lifting
shear wall and flexural frame system connected by boundary beams may cause the changes of
the lateral stiffness of total frames and the shear force ratio of shear wall to attatched frames.

In this paper, we examine the mechanical and dynamical characteristics of the reinforced
concrete frames with shear wall considering up-lift of footing by using a shaking table.

As for the dynamic test, the wave form of N-S component of Imperial Valley Earthquake
recorded at El Centro in 1940 was chosen for the input excitation. And the damage of the
shear walls and the boundary beams by the up-lifting were examined and compared with the
results of static tests.

The results of parametric analysis on the effects of up-lifting of a foundation and the stiff-
ness ratio of shear wall to boundary beams are also presented in this paper.
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Column Table 1 Mechanical properties of materials
h E 5 Concrete Reinforcement

5 | Fc Ft a, Omax

Static 247.3 | 178 2399 3576

Dynamic | 252.7 | 19.3 2399 3576
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Table 3 Dimensions of analytical models '3irn_
St Column Beam Wall 3m
ory (cm?) (cm?) (cm) -
3m
1 50 % 50 60 x 20 15 —
3m
2 2 » ” +4
3 45x45 » » im
4 40x 40 50%25 « ok = 1
s , \ \ A :
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Fig. 17 Analytical model for parametric analysis
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Table 4 Natural period
O Footing Beam: 60 cm X 30 cm.

s %100 %1 %0.01 %0.001
Ty (sec) 0.2172 0.2176 0.2506 ‘ 0.4164
Ty () 0.0362 0.0363 0.0408 0.0484
Ta(») 0.0131 0.0131 0.0145 0.0158
(O Footing Beam: 240 cm X 50 cm
CKS x1 x 1 x0.01 x 0.001
WKS 100 l ” 1 % 0.001 » »
Ty (sec) 0.2172 0.2175 l 0.3038 0.2443 0.2824
Ts(7) 0.0362 0.0363 0.0447 0.0401 0.0439
Ty (») 0.0131 0.0131 ~ 0.0153 0.0143 0.0151
Table 5 Natural period
O Stiffness of Beam x 1 (O Stiffness of Beam X 10
GRS %0.001 x1 GBS, %0.001 x1
T, (sec) 0.3795 0.2175 T, (sec) 0.2431 0.1803
T (7) 0.0477 0.0363 T, () i 0.0453 0.0350
T, () 0.0157 0.0131 T, () 0.0155 0.0129
() EBROEE

KT, BBEROWEE/ 7 £ —2 -1 UT, BERBEEZL U &5R% Table6 [TRT,
chiy, ZEROHMEENIETS, BERMICEIBEREEEZBVLEOVI T Ebhb,
(2) WREOKFH|ADOFERICIDONT
wic, BOKEREIAHERICSZTHEED b
HEBBOWEAE—FZICL, HBEAMEE 7 £ —2—cLkdo ), BT ®), BHO/ S EY, BEEHO
NAER, BRBORAMELE/ T 22—t LikbD(e), ¥bic, HED/ S EEE—EICL, BRI,
BERHID S 32 BB AT A — 2 =it Licd® () 20T, FENFNOBEDKEM N HEREHE L0
% Fig. 20 (a)~(d) TRTe B LY, UTFDZ EBHEZ LN 5.
o 2K, 3SOEHEDOS & T, WEESHMNIDEEALERTED, ((a)~(d))
o HIIRDORIMEDUNE {125 &, 1 ROBHEF TR, BOMERIINIS {125, ((@)~®B)
°c 2R, IMODE—FILBF3OHEER, HBOAMICIZEASHEINED, ((@)~(d))

Table 6 Natural period

Dimension (cm?) 6020 60 % 50 } 120 % 50 240 % 50
T, (sec) 02506 0.2504 ] 0.2494 0.2443
T, (») 1 0.0407 0.0407 0.0406 0.0401
Ty (») 00144 0.0145 . 0.0144 0.0143
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