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Abstract: To study the influence of isolation and collapse prevention bearings at the end of a stair
plate and location of the stairs on the seismic performance of reinforced concrete frame struc-
tures, three groups and six models including isolation collapse prevention supports were built
using the ETABS software. The effect of frame structures with isolation and collapse prevention
bearings and stairwell location on the vibration, internal force, and failure mechanism were ana-

lyzed by modal analysis, response spectrum analysis, and pushover analysis. The calculation re-
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sults show that the location of the stairwell has little impact on torsion of the frame structures af-

ter adding isolation and collapse prevention bearings, and the vibration in the two major axes di-

rections of the frame structure is similar, that is, the internal force of the stair columns is signifi-

cantly reduced. When the layout of the stairwells is in the side span, the internal force of the stair

columns is stronger when the frame is subjected to an earthquake in the direction perpendicular to

the ladder. The frame beams have improved the structural seismic performance by dissipating the

earthquake energy. The overall stability of the stairs can be guaranteed with the isolation and col-

lapse prevention bearings, and the failure of the stairs is delayed during a major earthquake.

Key words: isolation and collapse prevention bearing; RC frame structure; structural center;

stairwell; torsion
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Fig.1

Schematic diagram of frame structure
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Fig.2 Locations of stairwells
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Fig.3 Details at bottom of the stair plate

A SR A ETABS A B JT 43 87 35 1 32F 47 2 A
500, HEZRES R v BT A R b CRLFE B 2 B A
i FAHE B B T RS0, B R L F 5 Al FH R B T A
00, A0 B A R FH 50 PR T RO, B B B 5 S e
CRIMETE) A Rubber Isolator i 2 T 4L, |
BN HSE K, =K, =1 072 kN/m,K, =
10 307 kN/m[ & 3(b) ],

R Al r 2 A2, 12 HE 2 235 4 fnf 84 o (L . A%
1 FE ff 288 5 kIN/m? , i (8] A1 AE T8 A9 45 T 3 aF 2 43
W% 2 kN/m® Fl 3.5 kN/m?, J& T 18 17 20 K
5 kN/m*, R 800 2 kN/m” 5 St Ak, A I 5
BERMELR R ER AR 7 kN/m., 4% fi 20 98
SRLAS B R B B) ey AR ME A - 1E A 200 8 kN/m” L i




%39 % %6l

G A 5 T 57 5 45 i A T BB T o7 A 5 40 7 O 11 5 A T 5 999

2 3.5 kN/m? o TH5 Jg fif AR A I L 3
BARMEALIR 0.5,

2 ERGHREREDHN

Xt 6 AR BEAT AR AR S0 B A5 B A BERLAT 3 B

PRACE—RAED B S 5k 1 s, &1
U, MU, 53R I BIE X ALY J5 10 - 3l 1 5
Z 5 .R, RRiZRALE Z ks me 251k,
SumU, .SumU, #l SumR. W3l R R &S5
Fb 4 20U 220 E

x1 BERESSHK

Table 1 Model participating mass ratio

I 25 5 P U, U, R. SumU, Suml, SumR.
1 Ky 0.826 9 0.000 6 0.000 0 0.826 9 0.000 6 0.000 0

i1 2 B 0.000 7 0.836 8 0.000 8 0.827 5 0.837 4 0.000 8
3 B 0.000 0 0.000 8 0.836 0 0.827 5 0.838 2 0.836 9

1 B 0.832 6 0.000 4 0.000 0 0.832 6 0.000 4 0.000 0

MR 2 2 B 0.000 4 0.840 3 0.000 0 0.833 0 0.840 7 0.000 0
3 B 0.000 0 0.000 0 0.840 5 0.833 0 0.840 7 0.840 5

1B 0.832 0 0.000 4 0.000 0 0.832 0 0.000 4 0.000 0

R 3 2 By 0.000 0 0.000 0 0.840 6 0.832 0 0.000 4 0.840 3
3 B 0.000 5 0.839 6 0.000 0 0.832 4 0.840 0 0.840 6

1B 0.000 0 0.836 8 0.000 0 0.000 0 0.836 8 0.000 0

R 4 2 By 0.839 1 0.000 0 0.000 0 0.839 1 0.836 8 0.000 0
3 B 0.000 0 0.000 0 0.837 1 0.839 1 0.836 8 0.837 1

1 K 0.000 0 0.839 4 0.000 0 0.000 0 0.839 4 0.000 0

R 5 2 By 0.840 5 0.000 0 0.000 0 0.840 5 0.839 4 0.000 0
3 B 0.000 0 0.000 0 0.840 8 0.840 5 0.839 4 0.840 8

10 0.000 0 0.839 2 0.000 0 0.000 0 0.839 2 0.000 0

iRl 6 2 By 0.840 4 0.000 0 0.000 0 0.840 4 0.839 2 0.000 0
3 B 0.000 0 0.000 0 0.841 5 0.840 4 0.839 2 0.841 5
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Table 2 Model vibration period

JAl o BEAEL Ll B2 MERI 3 B4 RERI S MRl 6
T.ps/s 0.673  0.668  0.662  0.759  0.756  0.752

T,yz/s  0.600  0.596  0.595  0.787  0.782  0.779
Tomge /s  0.522 0.578 0.633 0.674 0.678 0.681
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Fig.4 Frame axial force diagram along axis A under X direction earthquake action (Unit:kN)
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