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A Study on the Walking Loads Subjected to Floor Slabs
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ABSTRACT

Building structures which are in need of large open space make the damping effect of
the structures decrease greatly. Assembly and office buildings with a lower natural
frequency have a higher possibility of experiencing excessive vibration induced by
human activities. These excessive vibration make the residents uncomfortable and the
serviceability deterioration. The loads induced by human activities were classified into
two types. First type is in place loads as like jumping, foot stamping and body
bouncing. The other type is moving loads as like walking, running and dancing. A
series of laboratories experiments had been conducted to study the dynamic loads
induced by human activities, The earlier works were mainly concerned to parameters
study of dynamic loads as like activity type, weight, sex, surface condition of structure
and etc.

In this paper, we have measured directly the walking loads by using the platform.
And we have evaluated and analyzed load-time history of walking loads. One of the
most important parameter is pacing rate (walking speed) in the walking loads. The
difference between the maximum value and minimum value of walking loads depends on
the walking speed.
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2. ng83F9 AFAR R F734

21 n3Ya5] ASFAAR

2yaFe AL 19 1% o] AFH, HAgv], ADRYY, AFEHSG ZS AN2ES
olg3td AP AZHE o1& AR ASY 2ARF L vhf Pa¥ ohd2a o)
oJEolEZ o]& HAsA FZAA ADEWVE AFTY AEd HolHE ADIRIE
olg3td TxE deolHE W&AA HFE A AFEG.

Analog Data

c: Analog Amplifier

C: Analog to Digitat

Digital Data

I 1. 283 AZAA
22 A2 =& HA(force plate)
w7 AZ B (platform)S B7] Mol AT REL FAY & U=E AF =09
Zote) AZwL HAHAT ASF =T Avle Zeol 5400mm, WY 900mm= I}

m $rE 24mmzZ AEge $AS 2A s mgd AFo] Q=T AAT AFER =
+He BEstd =839 gAY FF AZd GFol FA GEF Fgon, =Ew
E 242 I ¥ 5 JAEES JQt ASBE =89 FINM AT BYH
o ez} gue] A& F}F-AZ ojHE ASY F URF HAUH
F—1 800mm'———+——:;28$: ——————————1800mm ——:.q
< < <O Ol <
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i® - e -
D

1 L

force pate

& right foot < left foot

29 2. A& =29 (force plate)

23 F8 A3

HaEE AZd BRF FaAuE AZW, A47], A/DAYY] ol 2=de] WiEH
o] & AxwozRH RIY3FS FFP AZsgch BT Zo] AF w3 o
ad ot7|E: AZEFY Az UM M} F_F AL MEF £ S(sampling rate)9}
B & E(resolution)o]th. £ A BgsF ASo TS H4EY £x9 Edlx=E #
= A E ALt e
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2.3.1 A= (platform)

BtFe AZE A% AR £Y3oE ¢FY 2ol FAH glon AvE
7F2 300mm, A2 300mm, F4 25mmeltt. & ASd}FTL 400kgel™ Hd 600kg7tA
A& + o

232 dlolg A%7]

B Ay ALEE dHolH A4re ZEA AL doly A$7|2 FEZ7I17F g8 glo] W
ole] Afo] 7HEd Aotk Heoly HE A dFAAYY] FFel AT L/FE WA &+
=& 922X (surge absorber)7} WA gt}
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3. nPaFd N WAAS

2ReE A olRel 10049 RIS U A2, BFA, 2F 5 25 1Y
3% 24 A% 712 A2 A4SET B HeS T3PER dPom, E 1& 2YA
o] BERAe nEoR BEAE 50kg~8%g, EEFEL 5874cm~90.14cm7hA] thgEA B X
33 Utk 2AsFe] 9L FE FL AUSE RASE woR EUzEd, cewd
% A 8, 44, B9 S Yo
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RE 9 EEAIZME A3t REYAY ££J+ BYP&ET E A&t 2ysiFe it
d Qi F 8% wj/EFE) rREY AFFE ByPAe BEG FAQC] Yz gow B
AGoAe Bz HPAFFE Bachmannz’O] AA T BRYAFFR FASHA 2z o

o
1L E3A 74 2 2E

XYz Ad [ EFAKks) | YFEE(Ccm) | B3 Al | BFAGkg) | BEEZ(cm)
A oz} 50 58.74 1 FA 70 90.14
B o 7} 51 61.39 ] Iz} 72 76.32
C R 52 61.13 K J 2} 74 79.00
D o] =} 55 61.67 L 32} 78 85.02
E = 62 71.18 M @ 80 80.41
F 3z} 63 70.74 N 32} 84 84.97
G g2t 65 7565 0 s 89 89.53
H s 66 70.42 5y

32 vigdw ¥1 =

BstFo] g3ty vlgdge] FgHL HEHOE F¥H(carpet), ExF(vinyl tile), =4
0l Ex AYME REE2 5oz nzdA "o 2 AFdAEe ddFez 2= 19
H Fgg Tefol g3 2PsF L 47 AZs viuEd FARAN oW BPsiFe <
&g B3
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Byt 443 A FH wEt REgdFo dEA Yded & Joenz B AFddA
713 Ad9tA Q) FF(oxford)®t ¥ F 3 (sports shoes)dl e B#FL 4 AZxslq
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(a) = n 3 (b) HER © BEry @ 287

a9 3 BEYEE BE YT
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Fe 2o HEFX ZZ(heel impact)dl odA YEIUE JEoIM F WA FAFL LIlH
vt g M Z(toe-lift up)oll A JElYE FEoi
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g&3ld, B3 S35 o) zh(peak point)¥ A Fh(valley point)e] Ao] thE H Y
&5 g mi¢ 2o e AE E 4 quth

Bzl B Fdo wet @i HEHo o3 FHEFol YHAEX FH AT F
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AHTRT & ALE AAY, GFEel 2y HBL WAFA 230 AT A WA 23
HEo) WY P g F wA JEut 274 Yehia 9.

412 vg 9o zdo W 1y 3}F
vtetg W 2o mE EYss S B4 Astd E=&del 7 (carpet) Ex§
(vinyl tile)& Zot Z2te] BasFd qE dF-Atolg & ASsAr
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2 A derls foy ugdd Zxge UXdE A9 ysER A Aol
A #E g B 4 it med g ERzde ndadd A 9B FA %
se Res Beu

413 2299 Ao ©E nyPFF
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Symmis Laad F Sty Load

(1] 10 b U 0 F::mml:j 20 108
(@ N99 (b) BEFIY

a8 7. =8 259 ARy 4% RYF

Y 78 = £59 AR A& BYsFo ARG AFFAGAAY FHEFA
22 Ui Aoz 7B A%4r7) 146HzenE 7B AF59 ASulA 1.46Hz, 2.92Hz,
438Hzol M AHMAQ AFF AR Yy gt 718 JFF /269 JFF A&
AT ok 3A Yoz UALE & F Ik
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& oA FAHEFA
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(b) AEF29Y
a8 9 mEZALY AAY A& By
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By gon 712 AF49 vl 67B5HzA S AAA AFEF HJELE YEIYR
Atk BERggs 13 2PE] WFo] =ARYF} BRFRIYAN 13 =YL
g 3A vyee A& B F Ut
43 nYsFo A& Ad FARFAF

BaFe dF-Aold g HuEW GHEX S B FFOoE A dFe] F
Ho) & /) £E F A2 JeEdE A& B F Utk ol FFL RYEE BE T
Agdl 9std detds Rez FAFY Zv|E Hristed ol &dnh ofd X 2& H¥
el BERAC g HAAHe] FHFS HEN JdeEbd Holth B¥&SES Ry &
2ZA dF §HAFAFE L06~1357A trFstA detdzn gl Hd FHSTAFE

BEARGE RaSEd Sstq 2A 9L B3 YSL ¥ + Aok

E 2. $98% A%

28ke)| =¥ 4S | 2F & (WS S |EFAKe) | =¥HES | BE8ES | wEDS
89 1.09 117 1.24 65 1.10 1.14 1.28
84 1.07 111 1.23 63 1.07 1.17 1.29
80 1.12 118 1.26 62 110 1.17 1.26
78 1.10 1.16 1.23 55 113 1.18 1.28
74 1.11 1.18 1.25 52 112 1.17 1.27
72 1.06 1.08 1.27 51 1.10 1.15 1.26
70 1.12 1.21 1.35 50 114 1.19 1.34
66 1.11 1.18 1.28 B 1.10 1.16 1.27

14 RARF] 25HHF 4B
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BaEa go] AHZY A d oprlHE FHIAFL FFY Sx st ¥
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(a) =H 3 (b) REEY (c) HEEH (d) &87]
a9 10 BgEFo] g x331F
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5. d&

2 =Rdie vigde gubxg AEAQ BgiFE e AP AFse F8 A ¥FE
ol }E BYsFe AN FANFAFE MY G T2 AEL A

A&, BYParFo) g mMAAs FAA vERe] FERY, ALFH L& 25T A
9 %L FA R3n Jdon N E dFE FE A BFs BiSEon.
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T& AA dehdt
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B33 e vE ugd sHug TN QoA AAHA BPaFol dF woHE
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