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Abstract: The steel stair is widely used in engineering practice and is usually designed and installed by professional
construction company after the main structure of building was completed. As a typical space system, the steel stair’s
analysis is quite complicated. As no special codes for design, it is usually designed as a beam structure under static load.
In this paper, the static design method and dynamic design method are suggested. Firstly, the design load is discussed.
The strength, the deformation and the stability should be analyzed by the space model. Secondly, the dynamic characte-
ristic, such as the vibration frequency and the vertical peak acceleration should be restricted according to the passing
condition of the stair.
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Figure 1. Typical space steel stair
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Figure 2. Plan sketch of stair A
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Figure 3. Three-dimensional model and photo of stair A
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Table 1. The uniform live load of stair

=1 BRI EER

bt i bt B U
Bebh il BB A He 5 NI
g R, R LR
YL, fE% AT 25
ETHR ke, Heskk. 8T, BERINBE RAT 25
T ATREBEAENS, I B FAT 35
P SULHS FAT 25
ey ]
AR T 2.0

BABEOR, s — BB 2%, MR b IR (1)
T MR EZIRE, B LR NBR RS
M AR BTy, BT R BT T A A K 1
AW, IR BE TR ) bk [0 e 38

OPEN ACCESS



AR S5 R BT

PO RS e MR IR B 2 U B0 f6] 552 PR HOAE
— VR EAKIE F T2 MR R AR S i, Dyl
TR A PRITIE X 25 18] AN AR IR 45 K AT 23 A,
R 27 DU SR FZ B Ve 0 R IR 5, R 3

\/%[(01—0'2)2+(O'2—O'3)2+(O'3_0'1)2} <[e] @

X, o0y,0,,0, BEE—. ZHI=FER .
BARERA I IE FEBCRF CIRES TG Y AR
TEAVHEZE KT, WX (Q2):
1

fesl @)

X, LAZEHRIEEE.

X T b I PO ) 2 AR IR R e e N R A 2.
3), KHAMRICHAFE L2 A PR BT 4T,
INARZE R L AT AL, 3573 300 MR IT. HERR
(M3 AT AL 2.5 KN/m?, ikl 40 1.2 fHEk + 1.4 7%
o T THE RIS ENAE 2 B K Von mises B 7]
N 92.6 Mpa, BN R S ZRERL. %
B KT & 26.7 mm, AL FREBREF & & 4MIl.
AL, IR R AR T A .

23 REMIHE

Y SELCRE R AE TR R R RARBIR, AR
IR R W T IS E AR, PR
SR B £ S B o A A T L A A 1 JeE B e AR PR AR
%, IR SCECR B RV TS L i A R 7 ik
SIS A PROOEE R, AR A
FIT A7 B0 A EAT 50 (B A et il 23 A

X b T BB BRI T e R AN A 2. 3),
TR F G b A R G 20 B R RS AT G e AR S 43 AT
S M R S MRS, B T R NS A
B G B30 R I MRS, B B A AR B il
6 Al R

3. HIFFHEER
T AR b FA 4 AR SR RO A B BB e,

X Bl 28 R A S DA R DRI T B 7 A R sl i)

PR AR 0 Ve i AN SR BE L I EE P 7 T
N AR TR R30I BAL O PR 45,
S S B TR 75 5 4 2 [ — A Sk )

OPEN ACCESS

FERIE R W E — = NIRRT e B, &
8.8m, A 3MKEFG, ARk R TR, 5
Mk, BT RSO TR, B2 IR
— MBI MFE R, ORI LN RERE L, AR K il
i£13.16 m, fiiN 422 m, Wil 4 RS RE, R
EW R A ERKEAKR, H2FE— =MRE
FETE R R, BT AL, R R
WRANEEECR, ST ANRPIAETERK, BAHST
S B 1) o P A A B 46 gal. #E AT PROTAR A
BEAT 3T, AT CARIIICSRAE . I B AN AR E PR 3 m il 2
R, DRk 6 B B R A BR T

13160

[ A 1_”

Figure 4. Plan sketch of stair B
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Figure 5. Three-dimensional model and photo of stair B
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Table 2. Limitation of frequency of foot-bridge
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Table 3. Suggested limitation of frequency of steel stair

= 3. ACEBGREEMREHER

% Fi% e
Btfi iR A R EN AR

FORERE RN B, BT 3 Hz
SR FMEF 2.5 Hz

1R BAT NI Bt FRAN

7 FEAR N BOREHIER, NBLET 5 He
N BT R S A B ) 1 BT B AR

o ' MiEF 25Hz

Table 4. Limitation of peak acceleration
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Figure 6. Finite element model of stair B
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