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Analysis on Seismic Performance of Folded-slab
Stair
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Abstract: A comparative study was made of the vibration
performances of frame structures without stair tread, with
straight stair tread or with folded stair tread by ANSYS
numerical simulation. The stair with folded slab was proposed
to adopt while designing stair in frame structure. Landing
board and frame column were proposed to be separated as
well. With the method, the

earthquake would be weakened and the stairs’ capability to

K-effect of stairs during

take part in the whole structure decreases, too. The mal-
distribution of seismic force among frames would be
lightened. As a result, the internal force of the stair

components and the difficulty of design would diminish.
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However, frame columns would not be changed into short
columns. Meanwhile, the conservative degree of allowable
value of drift angle would be reduced. Based on a lot of data,
the variation law of stress was investigated, and proposals on

dimensions of folded stair were put forward.
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Fig.1 Damage of stair slab
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Fig.2 Force diagram of landing beam
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Fig.3 Damage of landing beam
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Fig.4 Plane of class buildings (unit:mm)
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Fig.5 Structure of class buildings (unit:mm)
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Fig.6 Cross-section of folded-slab stair
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Tab.1 Stress of landing beam and slabs

BoERS B = LRt NG A
stairl stair2
6 194 840 64 631 33.2
5 350 839 117 035 33.4
S 4 443 853 167 726 37.8
s 3 482 800 205 663 42.6
2 599 881 222 065 37.0
1 531 434 159 700 30.1
6.0 1209 480 799 154 66. 1
5.5 994 291 846 447 85.1
5.0 2068670 1282340 62.0
4.5 1685250 1295330 76.9
4.0 2707680 1715550 63.4
BB bR 3.5 2076990 1783070 85.8
S 3.0 3021630 1964070 65.0
2.5 2269280 2062720 90.9
2.0 3456620 2103790 60.9
1.5 2669500 2374 560 89.0
1.0 3176 070 1490 350 46.9
0.5 2543420 1513040 59.5

DAEXTE A stair2 5 stairl 323 77 09 HOAE.

IR 1 Al [FREAHESL ST BORE A A - 5 2
S — T2 EARERE I 40% Zi A7 s T BuRE A
AR B P S5 — 2R T 24 D ELARBE A 1) 47 % ~
91% . PRt » HESRAEAA) SR F AT AR A vl AT 24t /)
-5 SRS A H BRI il VR P R A S A
Iole/ N R FE

B IRBEAR I (452 5 SOR OC AOHE ZRAE B O 1
JEDE /N o AR M 1) RS AN 15 BB 15 B2
iR P FHSEARE R A L0 W2 38 K. el P 7—9 Al



646 GEFEES RS T

439 %

R I AR R e 1 R [ (i W JE S S5O = A
FHAEAS AR HE SR 22 18] 73 BE AN 35 57 - BB 18] 38 7 14 E 2
BEFNF- 5 5% A AR A g 7™ 3 K et IR T 4T A
REA 1 T M E /N T B DR ke 5 DS 119 Ml A= A
IrEEAI I PR Bk

®2 BIREZE

Tab.2 Natural frequency Hz
Bk stair( stairl stair2
1 0.915 92 1.037 2 0.994 05
2 0.931 71 1.1879 1.095 60
3 1.072 60 1.388 8 1.126 70
4 2.914 70 3.244 6 3.120 00
5 2.957 60 3.720 0 3.400 80
6 3.401 80 4.2215 3.540 50
7 5.347 70 5.819 2 5.614 30
8 5.403 90 6.680 2 6.043 70
9 6.212 20 6.957 1 6.387 30
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Fig.12 Comparison of simplified models of straight
stair and folded-slab stair
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Fig.13 Flaw comparison of landing beams
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