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Serviceability of Pedestrian Bridges Developed Using GFRP Pultrusion Members
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This study examined the serviceability of single span pedestrian bridges with different span
length and effective width, developed using pultrusion members of GFRP (Glass Fiber
Reinforced Plastics) as new structural materials. Application of fixed end support condition
that it can largely reduce the deflection in comparison with the simple support condition was
proposed, and the difference of both support conditions was also compared and was examined.
The reason was that the material bending rigidity was low, and the cross section was decided
in the allowable deflection. Moreover, not only the natural frequency but also the dynamic
response by a simple method were supposed to examine the vibration serviceability, because
the material specific gravity was small, and the mass also became small.
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DEFYLOEEMEN R SN D00, HER(L 77 25
7 (FRP) 2t & LTEEENA L DI, Thk
—WRIEEVPEH A L7z FRP BIDAERS, ERAEOMZE
BEFEAS, EPSCHARCED SR TWAY 9,

T, H T AHER(L T AF v~ (Glass Fiber
Reinforced Plastics ; GFRP) Bloo#4xEE1L, HASETEE
AR AR DO DBH B, BT - FLZET DA TINCHED R
WEITCAe<, BB 2.0 LUT EABERE 2 L DVEE:
BN, BRI TIIIERDBEIN LA~V N R b DT
RIGTE, BEMETAFRETHD. IDBIT, AR
L BREHC LT DI L m— kLRI D #
BEE VLT B L0, HE PEREHN TR CRAZ
HURA~OBISHE B, HERFEEME DR,

2000 £ 3 H, EHAEZBWTY, K> GFRP &3k
Be LT, RRER)IRRD — R B ANER (2 2
AR XM 19.7+172m, BZMES 3.5m) 2
HRRRIZET LY 7 LsLAans, HEMEELT
BRSNZbOTIEH D b0, FHHIA LA T v 7
MERAWZZEHH0, SAT7H A7 a X NTREHL T
HIRE, B S CHEN RSN

FORER, MBI R FOE BT, AMEERSRIFE O
LN R LA T o TR AT, iR E=
A b EKIEIZHICE 2 FREMDH D GFRP 5 EHHERL
TEMOBEROBEIIEE L Sz, i, BIEREEIE
MOAFERSTHSTRE I E LT, AR A REETE
HE92-5TEY, SHEBO L~V THIUT, FHTHR
WCHWD Z & B HOCvREIC R > TE TN DL TH 5.

E 512, GFRP BEEHTOdTBEROMNY, Sl& &k
M ZAUE AN RLAT » TR RSO RE 72D
HOD, GFRP FAZHA~FUENR D /h I E5h,
FAYEDIRIECH B 1= o AiBR T A3 E 415 TR
BEL, TbADIERPREEEE KE A LESELZ &R
FRISHIZ. Fo, ZOREBOT DAY, BRSO
DRI AR, NREAE KT S WL 1T 5720
WCEHNCIRET D b0 TH Y, IFED RIETELEIC
BETDZ Lickius, HIREEZEMTE 5.

ALY, DX 5700, GFRP 5 &R st
ZRNT, SHHEER, BXO REEERO 2 0B
BERSERBAPIR L, BRI, 7oA i KE
AEHCE HREE SRR OEABRE TSI &%
HHE LI bDOTHD.

Z D=, FEREFHRERICESNT, Zhb 20 FEH,
MRS & & BT, TR OZERIT OV T b I

-375-
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T4 I EMORE — MOBH S EREREXRER

EER s [ okt BATEXZXME (m)

() SESUS () 4mmXx2 | 4mmX3 4mm X 4 4mm X 5 4mmX6 | 4mmX7
BXx2m | Bx2@m | BX2m Bx2m | EBx2m | BX2@

3 9.2 10.3 1.2 12.1 12.9 13.6

B Ry 5 9.7 10.7 11.6 12.4 13.1 13.8

s 7 10.1 11.1 11.9 12.7 13.4 14.0

' i 3 15.7 17.6 19.2 20.7 22.0 23.3

mi@m 5 16.6 18.3 19.8 21.2 22.5 23.6

7 17.3 18.9 20.3 21.6 229 24.0

5 8.5 9.6 10.5 11.3 12.1 12.7

BT i 9 9.0 10.0 10.8 11.6 12.3 13.0

36 14 9.5 10.4 1.2 11.9 12.6 13.2

5 14.6 16.4 18.0 19.3 20.6 21.8

S 1 9 15.4 17.1 18.5 19.8 21.0 222

14 16.3 17.8 19.1 20.4 21.5 22.6

6 8.4 9.5 10.4 11.2 11.9 12.6

B HI T Ry 11 8.9 9.9 10.7 11.5 12.2 12.8

45 17 9.4 10.3 11.1 11.8 12.5 13.1

i 6 14.4 16.2 17.8 19.2 20.4 21.6

o 11 15.3 16.9 18.3 19.6 20.8 22.0

17 16.1 17.6 19.0 20.2 21.3 22.4

x5 1H#HE—MHORHER
E S s I bt [ M E— MDA ER (KN/m/Bridge)

() S5 308 (4) 4mmx2 | 4mmX3 4mm X 4 4mmX 5 4mmX6 | 4mmXx7
FX2@ | BX2W | BX2@m | BX2@ | BX2® | Bx2@m

3 1.03 1.35 1.67 1.99 2.31 2.63

1.5 s 5 1.30 1.62 1.94 2.25 2.57 2.89

R 7 1.56 1.88 2.20 2.52 2.84 3.16

B s 1.94 2.57 3.21 3.85 4.49 5.13

3.6 9 2.46 3.10 3.74 438 5.02 5.65

S 14 3.12 3.76 4.40 5.04 5.67 6.31

F 6 2.34 3.12 3.89 4.67 5.44 6.22

4.5 11 3.00 3.77 4.55 5.33 6.10 6.88

17 3.79 4.57 5.34 6.12 6.89 7.67
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TN, WHECRERME, M SReR O Rt
BRI, WA R AKEIER kDD L L. F
7o, BB, TobAR, TmhAIRESOE,
RIERIZREARIC LA b D E L.

3.2 SASEHRER L TOBE

HERFHI DT> T, BT (R SR o e —
EROWTEEID X 512, 3TEOAZMER IS U CERRIC
WS- 1 T OASE, FIMER 1.5m OBFEITT, 3
A, 5K, TR, 36mDEEITIE, 5&, 94K, 144, 45m
DRI, 6 K, 11 K, 17 K&, FRFENVELE®S
bk L. $72bh, K71, FEMERICOWT, 1
TEMOFEOSENEN, TA, 14K, 17 KEREDHEE
OWER R LI-bDTHD.

RBGHERE LT, 3OEMERITH 2 Bliis
H, BLY, WmEESRRR G OBEATREEEY, [#
MOAE % 13bD X HIB bE® 5 & & HiZ, DeckPlate,
Bottom Plate £725 &, THEDL— MIOREAZ % TR
B dnmXEH) 2BIEEEITONWT, B4 1R
T RS5ITE, F4ITHISL, M OASE > — MO
WEDMAEDIZ LD 1, v — MIOBEMERE X5
D OARFIER (Bridge) 2717, ZORFEENTES
B CTH A Z EIIHLNTH S, £, F6I1TT,
FHRIZERA ITHIS L, BTRERI R A RIS I 0OR e
Y. I6IZ, K8 ITKE, Fd IS LT, SR,
FEIMBERNT, 1M OFED T DEE DT b AR

B TRE IR & OB AT

T4 I OHFRIZE VBN bOTH Y, ZDF)»
b, BHCREREOES, MAFRERIEY 15m 2%
BT, MR 7 BICLTH RS THIDTH L
T, MREERERGOSAITE, 2 BTHYTHY, 7
B, 25misB b o MRS, A TTREEHRAS,
BHEMEER OBEIZ L7203 - T, BT R DM T
HRENPD HILD.

RS 001E, [ MEZNERDIROAKE L, — M
DEBE T, ERAFRESRREZMITT 5 2 TR
BITHDLZ EBfRA. T, 60013, TmAHHRRIC L
> CHERRIRESIHRNRE S VTN D 2 E DS B,
RRIC MRS OG E DRLBIINE DV RELRD D
EDMED.

I5IT, K-8 03013, T-hAdEEs, FRbictE-
TEREE & T b RO SR CIT < 2 8, BLY
B PTRESRHRE S BT, BRMBEISITIZ S ALK L
RN EDMED.

3.3 1B MOEREEDIEE AL

BB 256, BRRE~OlnEOREEE 2
5 &, Rl B OB S FEOBREII AR R Th b =
NI FETHARV, T T, BRI,
—RELT, BYITTRTAA—VHDE T TA RN
Ny MERAWEBEREEZ DL L LT

ZDTTA L Ry ML, RABHESH Y Xy ho—
FETHY, BEEZIIUD & D8R OES I I A
WHNTERLOTHDD, MELTE (Vv &) |2
Yo, AEELITNEOD EB G0 1 HHOMEED
HTHEETEDREONDD. 8, ATVVA, TAIAE

#-6 1RHOFE — FMHOBKEHITREICNT 2RER
Ao 2 s 5 ' g4 R
EEE " [ otk i I3 2 RaER
() FEFS () 4mm X2 Amm X 3 4mm X 4 4mm X5 4mm X 6 4mm X 7
Bx2m | Bx2m | Bx2m | Bx2® | BX2@ | BX2@E
3 20.8 22.1 23.2 23.5 23.8 24.1
B 5 21.2 22.3 23.0 23.4 23.7 23.9
s 7 21.5 22.4 22.9 233 23.5 23.7
' A 3 5.7 6.0 6.2 6.3 6.4 6.4
Y A AE
5 5.8 ) 2 . . 4
i 6.0 6 6.3 6.3 6
7 5.9 6.1 6.2 6.3 6.3 6.3
5 20.9 22.4 23.4 24.1 24.6 24.9
B R 9 21.4 22.6 23.5 24.1 24.5 247
36 14 219 22.8 23.5 24.0 243 24.5
' s 5 5.7 6.1 6.3 6.4 6.5 6.6
2 1 9 538 6.1 63 6.4 6.5 6.5
F
14 59 6.2 6.3 6.4 6.5 6.5
6 20.9 22.4 23.5 242 24.7 25.0
BN R 11 21.5 227 235 24.1 24.5 24.8
45 17 21.9 22.9 23,6 24.1 24.4 24.6
‘ e 6 5.7 6.1 6.3 6.4 6.5 6.6
P #IE] e 11 5.9 6.1 6.3 6.4 6.5 6.6
X
17 6.0 6.2 6.3 6.4 6.5 6.5
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O#H2E R45m IBHITE) ]
FRREEY

O FER1.5m (B H WIK)

BEYERISm (BHY14E)

5 298 R4.5m (54 801 75)

I3
°

o

]
°

5 7 ) " 13 15 17 19 21 23 25/
AT REZ M B (m)

B8 r=hA B & EATTRE IR

REDORRNRH Y, BUEORIIFRL 64mm, FAE ST
40mm T, HGFREREAIRE (0> LOWE) X 35.5mm
THHD, FERTHIUE, LYRELME, REOHL0
OBEEGAIREE S TWD, IV INE L, AR E
7B Z EBEATTH AN, GFRP DAY, FLETHIE
BT, RS Cho CThHoll S ARETH ), Fh
FlbHHILE.

B9 1R L7- & 917, Deck Plate, 3378 Bottom Plate
L5, TEOY— MAOEFEE %, 1 A OmREE &~
MEETH L GRITIUE, SABTROEFZRET 5 2 L83
TEBHEEBIL, REROBBE LRI, &b, L,
THOEE LD — MAOERERE, 1 A OmERo
I E A CRIAZERT TR, BOEEETH 2 &4
TE, P COEEAKT LIz TIud s,

2B, INHETIED2 D ORBERIAD D Z Lab, FL
Sl L AEAMETE D & & BT, BIHTHRFT D
E@&<,754Vﬁ9&yh@#ﬁ&%ﬁ&ﬁ@ﬁr%,
MPRVERTED LD EEZ BILD. FDT LN
FIETEEL NIV TH B,

Fi, BV MEFRIIE L HO0, FHE, BRI
HIRS ThH D, BEILRFEE AL, B L CEMATS
ZEBTSICERETH .

4. GFRP BEROBMISELEI & HEREOT

AIFEE 231 A RIS ERR OB O R, -3 1R
L7 &k 918, MREE SRR GEOE A, b=k
23, RIHHUIZ > THEREE T~ & = AR ORI 2T
1< Z &M=

FIT, RETIE, AMER 1.5m, 3.6m, 4.5m 2D
T, BREXW TR MEE R - 7o o7z, T IEMOAED B
T, DeckPlate, BottomPlate &72% E, TFHEIDI — hfD
WE 28mm (7 J&) OEAIcHOWT, fHSEEEIC LS8
FISBIC K> ChIEEMERtE ARG 2L & L. &
biz, HE&KETBMLT, A2MER 2.1m, 3.0m DS
Iz, sH5MOFEMEEICSWTENTA & & LT

T340 N 9y MT & DR OBES

A [mag
mEE === == ===
(1A aR) (=~ HEEER)
Il I 1 1 T I T Il T
=== THE ke
=<2 #‘ﬂ f===: Ffrﬂ o i R e

-9 FERAMOEEHOEE S A -

Bahcdiz->Tid, BRET & 7-hAIREE O 1.5
~23Hz \TETH I EETRIL, T=bAalR#EE LT, &
AT TR Lz 1600 (L:XRHR) DA72 57, 1500, L/A00,
BLW LB00 DBEEICOWTHRETH s & LT

B 73R HEYE Do) B 7o b iR /600 13, 18RS
B REAS N ZNZ SICEE LT b D TH HDS, H<
FTHLHEREBICHT AHETH D & &bl REEAE

2 CEAETAUS, 1400 ETREML TLWn & LTnD.
L7 T, ISR e 5 Z E bRETEL

U, EREBTHEICRIT AR/ METH S L3SOFREET
IERTE D REHER S B L EZ BN THS.

BVEEE RO DMESEENE LTE, BS5400 72 L
THEHAEN, HBOBRIISENEE a (wsed) ZfHFIC
BETXARAUICLLEHDE L,

a = 4rfiwKg (1)

FRITENT, FATRERROT-OAIREE (sec) , w
iE, 700N OSREEPFEIC L AFHIRKIC DA (m) T
HD. KL, HEEHBOSEE K=1.00 & L7HEEER
WCRET AIRBITH V0, IE E SR A A IR A R
O SEFTEGHTE S B2, 22 TIEK=092 & L7-.

E6IL, GiT, BRHEIREBEESR A/ T A2 &
LTHZONIEHINEFRETHY, BEEE AL,
BER O L IR CTBRfHT b s.

g =2rh )

bbb, ()i, FE 700N OAOE Y OHIFHRFRIC
;5%ﬁ@%kf%Mﬁﬁ%%ﬁfé%®fbD -7
2, WEEBAEEZT, FEMEE, KT-bAHiREs
9 A WA ATREX RIS T 2 B RICENEEE a 25
ELTRRERT.

T DFE-TITIE, BS5400 \CHE SN,

= 0510 3)

2B TER GNABRIENEE a (m/sec®) DRI
DIEBAFE L.
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F] BEEREERCEMEE MHEEFEY, L— MIOBKTRE)

HmER | 7=bsk | H B | #h F | Wmovk | AR | bH BXISENERE (m/secd) BS5400
(m) HHiIRR EMESR =ik XHE R | BoEEs | BaEEl | BETk | RE
[ I7%4] (t/m) KN/ (" (m) (Hz) 0.5% 0.6% 0.8% (/sec?)
s /600 240 290 1306 1.190 1.086 08352
: L0 _| s 379 255 257 1283 1.166 1.061 0.801
4] /400 - % 10-3 275 221 1258 1.139 1032 0.744
L300 303 1.83 1223 1.103 0.995 0.676
)1 /600 234 308 1033 0.942 0.862 0.878
g U500 | o 487 248 273 1016 0.924 0.842 0.826
9ok L/400 : %10 26.7 235 0.994 0.901 0818 0.767
i 72T 294 194 0.969 0875 0.790 0.697
10 1/600 228 324 0.788 0.719 0.658 0.900
: U500 | oo {300 6.50 243 287 0.772 0.703 0.642 0.847
(12 /400 : X 10° X107 26.1 247 0.757 0.687 0.624 0.787
L300 2838 204 0.736 0.666 0.602 0.715
L/600 26 331 0.680 0.620 0.569 0910
3.6 0500 | oo 758 240 293 0.667 0.607 0555 0.856
A |40 - %10~ 259 253 0.651 0.591 0.538 0.795
M2 7300 285 2.09 0.634 0.574 0519 0.722
A LI600 24 338 0.562 0513 0471 0919
3 ZETT 921 238 2.9 0552 0.503 0.459 0.865
174 |20 ' X107 256 258 0541 0.491 0.447 0.803
L300 282 22 0.527 0477 0.431 0.730
ZIUSS LT, AEMEE 3.0m, 3.6m, 4.5m OFEITIE,
» 7oA HINHEE 1350 7= 0 F CiEfnd 5 &, [EhEd <X
”“L’,fﬁ:fiiéffsm = EE ORI IRTET D, ARMEEDS 30m %
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