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Vibration test and comfort evaluation of cantilever floor
under pedestrian-escalator load

Pan Yi®*, Wang Shuangxu®, Guo Rui®, Liu Yangliang®
(a. School of Civil Engineering; b. Key Laboratory of Seismic Engineering of Sichuan Province,
Southwest Jiaotong University, Chengdu 610031, P. R. China)

Abstract; Vertical vibration would be incurred easily under the pedestrian-elevator load in the cantilevered
floor with erecting escalators. The cantilevered floor in a commercial interlayer is used as an example to
study the vertical vibration response considering the influence from the escalator operation, the number of
pedestrians and the walking direction. Based on the test data, we evaluate the comfort of the cantilevered
floor and the perception of personnel. Results show that the pedestrian frequency is the primary factor
affecting the vibration of the cantilevered floor, while the operation of escalator is a secondary factor. It is
also found that compared with the unidirectional walking, the vibration response of the cantilevered floor

becomes to be weakened obviously when people are walking on the escalator in two-way by the same step.
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The peak acceleration is used to evaluate the comfort of the cantilevered floor. It is revealed that when the
pedestrian runs on the escalator, the vibration response of the cantilevered floor is easy to exceed the
comfort limit. And we use the KB (Konstant Beurteilungswerte) value to evaluate the comfort of
cantilevered floor. When the pedestrian is stationary relative to the escalator, the vibration of the
cantilevered floor does not exceed the perceptibility allowable value. However, when the pedestrian walks
or moves relative to the escalator, the vibration of the cantilevered floor will exceed the threshold value.

Keywords: structural vibration; cantilevered floor vibration test; vibration

cover; response;

comfort evaluation
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Table 2 Permissible KB for perceived vibration in
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V/(mm.s-1)

X X BHl

Al X SR A XL R
T H AR XNV IR X

B IX V5 X (2D 0.4 0.3
A KRS LRSI T 5 Hez (Y HESR X0 AR TS = P 1.

x3 KBEIERSAWENRSZ
Table 3 KB values Indicators and people’s subjective experience

0. 2(0.15) 0.15¢0. 1)

KB FWERSZ
<0.1 A FN Bl
0.1 AN FHE
0.4 KB FVFE XD
0. 63 TR K I 55,
1.6 T

4 e el

>10 e | gLl

2 BHEERINK

2.1 W3t
TR G2 R — 5 B b () e DR Ak 35 4886 1

AATNGE B P P54 10 B Bk i 1 i 2 HH BB
S RHIRBS 1T A [ A i A 2 B e R
g, PRIt X Rtk e A T B RS I

i P o O B AT R B RSN AE A IR AR .
X 2 A A BT i HE A e . i 2 nT LR
AN E— Bkt . Il — X P, 3k
B L P o e B db Oy 8. 018 m iR BE ek
b AR AE RS RS RO — B B ML i B
PR BE D 3. 918 m, b ¥4 £ [ i sl ot b 4]
2C IR BB 1L B —Br AR 46. 2 Hz, Bk
PRI — B A RAR A 5.9 Haz; MK X A, b
I b fe B bk 7. 926 m (TR BE TRk 3E b, [FIRE,
PR AERE R DR AR R A — Bl 5, R B Sk i B Bk
KN 3. 719 m, T I s A [ 2 i A o= Q1] 2
(b) Fir s » R 11 B9 — By B IR R D 51. 2 Hz. &k
PR —Br B IR 5.9 Hz.

32699

15571 4837 1
dia [ ] [ ]

o3
g
706 8

€91 ST

(a)BR— DX prkdst 1

4176
2 13992

4143

” >
= [}
2 g
T
= ‘|||:|mm|m\|||| P

5981

| 28 290

(b)JAZ X Hkpt 1T
2 MXXTFEE(BAL:mm)
Fig. 2 Test area schematic (unit:mm)

2.2 MEHE

00 2 2B BT S B i B 5 41 0 ey 7 B A S ) IXC
S, FEsE P T AR AT 5 NI A BE AR f
A S 1 R KA ) R R 1~ 5 il — AR ELA
SR AR T S, AR T IR MIFE 1. 3 m,
PR [0 G TRIE D 1 o AR R BT 15 2 4 [ s
i DATE 1A G 6) 5 0 A5 137 F P Ao 4R 4iE
K& b g-mh 1L 1A S B AR E s 3 Fos.



88 T RE5x%E IR

F WP E O

£41%

(b)Beds I
B3 WaE
Fig. 3 Maeasuring point placement

H1 TPl B i ARG » H MR A A 2 i) IR 3
AT E 4~8 Hz JuEIN- , R, 38 MRS R 14 e
LAY 9418 AlfE ks (1 4 BRI 0. 25~80 Hz.
OIHERR 4X107° m/s, REFUEN 23 Vo 571 /mu Rkt
WAy 256 Hzo FEAEASI AL 73 50 A B — 4> K F
) A B I iR e . AR S Pon . (55 SRR H]
INV3060A 4 24 8 RES 5 RAEAL.

Bl 4 941B BIFAIRES
Fig. 4 Type 941B vibration

5 fERETE
Fig. 5 Vibration absorber

pickup layout

2.3 ik TR

AR SN FAR Bl A0S A2 AT B XN R
FE BT AR B » AR — L 0 2 B
AR e PR b I PN 5 e i st (] L
AT T XSGR AT B . AR Mo Bk 3)
(RS2 A2 BES 1E A 12 T A7 0 5% 3l i
IR MRS 35 o TOLE T

DANURSIMA T O F AN 5135 )5 B
TR SN IR 75 BRI X 4T 2 R

PRSI BRI RSN 120 s,
DAFN-PRBAT R T M T 0. 25 A [F) fif
A300F B Pk B 5 14 B2 D X PR A 2 B S PR AT A
AT O AT T, Podh s 2mic o o0 15 e
HEATERBR AT AR, X80 AT A AT AN Oy
] AR ABAN A 12 SR ESAF 8 A T ottt
WHLH 2~T00 9. Lo 2 . il Sk AT AHH
XM IR AT AAESRBR b B A Ay IS A T) B
ANEH TOL 3~ 100 8 . B AT AT NAEHRAS -
AT AT NTERMEHE Ny 2 He 47 NAESRH B/
SIAATE A IS P ETRG 4 DG s 00 9 AR Sy 5
SN AT NAAS R B S SR EATHE B3 .
R4 TAHBEEHETUK TR
Table 4 The test conditions under Pedestrian-elevator load

THFS RS RMEAEE 7 A7

1 0

2 bURVA 4 Hupm)
3 prRYA 8 XL
4 SJHEAT 1 Hapm)
5 ST 2 Hp]
6 SJHEAT 4 Hpi)
7 SIHBAT 4 ]
8 )T 8 AL
9 JE 57 9 i 3 4 Hijn)

3 MKERKSH

3.1 WKER

TEANFAR B b o | T 0k B2 WA A o B st ]
FE FEFAS AR S Bk o s 2 e i e 328 B 0ee i
IO BN 20 s B iR, &l 6 Fosigdkas 1 &
Pk 4 i 5 [ v B o 170 ) o R R M 4k
R LU HY S DR o B2 e sl 7R 15 mm/s* Ju N,
HIHERRIE B8 22 . L, 75 B2 m 45 R 40 A
HOR E AT R M b B RS 6 Rl AT R R
I

TEXTEC i 2547 7004k B sk 5 R A% AR 07 o U
(Grubbs) . 8K J5 » #E47 8088 A0 B M 3 By 76 T 1
T dRAE LI I Bk o b 5 0 2 [ N R S
FEYJR AT (LB 3, W3k 5 R, PERER
T AL fim i B8 38 (e KA 17, 40 mm/s” o W4 {3 2
RN 0. 28 mm/s” . HINREE AT, L BfiE
T Bk bk 55 4R Sl A w2 A L (H HSE e s , 5 40
FRPRZN 51 R A B Bk i 4 A 0 [ o R A 2



% 3

B F ATAFB A BAE R T EHt £ 09 RSN R 5 A7 R0 89

B A s AT

20

154

104

g
g
&
2
=
=
£ 10)

Xt B PRI IR SR A 3

— ' —_
S »u o wu o

WAL I BE/ (mm-5°2)

-
©n

)
S

: -
45 50
tls

T
55

(a)Bk#h 1 Bebbumbsss

1
60

N
=)

6 SMNSRIRBNGRE ) h0iE L A AR i 2k

- -
45 50
tls

T
55

(b)RBE T 1l sk 35

1
60

Fig. 6 The time domain curve of vertical acceleration

under environmental vibration

RS5 BBIETHRERRESEESMEE
Table 5 The speed and acceleration of the floor slabs

before and after the elevator operation
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Table 6 Summary of peak accelerations of various conditions during Running escalator carrying pedestrians
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Fig. 12 The peak acceleration of floor slabs when the

same number of different pedestrians are on the escalator
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Table 8 The velocity and acceleration of the floor

slab under different motion states
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Fig. 13 Time domain figure of the peak acceleration of the

escalator II under working condition 7
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Table 9 Perception of the floor Slab under various

working conditions
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