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Fio kg, &Th6), XN EHNTET I Lhnm
BTHH, MvzeiiX6), (7), (12), (13)omxo
ARLVH)ZT LR DH, ZONNXEERL, THETER

5L,
1 0 1 0]H, 10 1 0]H, (H.
0 1 o ¥, o 1 0 1|V |
~2h 2 0 OfH, 0 0 2n -A||H,[ ]o
0 0 2n AV, -2h -2 0 0|V, |0

GULpKAD} =-[Re{BE} - {Zc} (14)
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OMBRRAEE L. 22T, UDNEIH, V, Hy, Vo Db HE
WEND AFTONTINRY NV, |BEV I Hy, Vi, Hy, Vi
PO EIND ATONIIRT MvE, [L,y 35 ix
7 MV AADIZH T % 4 X AfTHI OB~ M) v 7 A%,
[Ryp ] 1EHV X2 DV BEN 2S5 4 X 4 475 D&~
M)y s 2rZznEIURY. RADICEREME, WwES
UL D550%2E BT 52 L TRANDI N #5H5E
THLIENREE D, FREMICRET BRI,
B LR H, ) EHwDE E, KA5) 02— X
MK T 280N, & AW S, OBFRAAEN S 5.

N;| _ |sin@ cos@ ||H,
S, ~ |cos@ —sin@ 4

6.2 MB1.0 DEHETILE
HIET O AL 2 — X 0P )5 % X — A2 MBL0O ®
FIENE TN R HEET 5.

(15)

6.21 B YF—-ZXDHE

HA LIRSS 5 KW 24— X @ FBD # X-13
@1z, £y ¥F—A2=v MBI} % FBD % X-13(b)
ICENZIRT. KEIRIKTE LB MERT 5 &
&, WifiOWAL S — X ogE L Ak, To#E 5t
KXEFETTHIELITLD, £2=v MWL THFRAE
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RAHEZENTEDL. —HHHBOYF—ZX2=y NI L
T,

10 1 0][H, 1 0 0 O|H, H,+H,
0 1 0 1|V, |0 10 0fr V4V,
0 0 2h —A|lH,| |-20n 4 0 of|H,[ 0

—2h =4 0 0 ||V, 0 0 0 0||V,| |2nH,+iV,

OIR carl{CGLy =-[Y HAB} - {Zor}

" {CG = 1R ] 'Y 4B} - [R cer] {Zor (16)
LRDOND. T, {CGHIE{Hy, Ve, Hy, Vel 905
BRENL Y VHTOLITONIRT M Ve, 4B
W AH,, V, Hy, Vil 22 BRER SN2 L HERTO 47041
N7 MVE, [Reg]ERIINRT FVICGHIZHT 5 4 x
AETHIOBE< VY v 7 A%, [V IS MEEICEN T %
MTIRZ MVABL T 5 4 X AFTHIOBE< Y v
7 AR ENEIRT. RITHKBMHO Y F—X 2= b
R LT,

10 1 0](Hg 00 1 0]fH, H,+H,
0 1 0 1|V 00 o 1], Vy+V,

—2h 4 0 O||Hu[ oo o o ||a,| |2n,-v,
0 0 2h A]|Ve 00 —2n 4|7, 0

L cGl{CCr} =-[Y*|AB} - {Zgzi}

T ACGR = - [Leal [YHABY - [ cnl Zoa} (17)

k 735 #*%féﬁ E k EJ LJ: }) C:, }CGR} Li ;HCRv VCRv HGRv
Vil 2O EN D Y VETDAITTONTIRY b v

(b) ==~ ~® FBD
X-13 Zi&@ % — XD FBD
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%, [P ENTIRZ P VICGH T 5 4 x 44750
HEX M)y 7 AR ENETIURT. F72, ZOD V¥ —
A=y ba#EETHEC, HMGOE yIHIIONWT,
{He, Ve, Hg, Vel SRR SN B 44705 1R 2 bV {CG

EATIINRZ FVICG,), [CGY ZRWTEBITE, %k
VD RVAC RPN
HC HCL HCR
Vc _ VCL + VCR
HG HGL HGR (18)
VG VGL VGR
SH{CG} ={CG +{CGy}

EREHLT, K(16) e RAT) 2RAL, AT L,
~(Roa] [V HL conl [YZ]){AB}:{CG}+[R‘LUL]"{ZDF}+[L%GRI‘{ZEH}( :

19
DOHFEEE S, K19 O -([L]" [YT+[R%G] [¥7])
SASHEATH & FFOWE, RMOKI) 4B 255 $ 5 2 &
BTED.

6.2.2 EEWEDETIVE
BiEZ5F 2, MBIO L2 B84 2HMOHE L%

MBL0 ®&fHisi A, B, CIZZNZEIEH S ELZ LI
Xy, KA z#EHTHIEHNTESL. 2Fh, K13
DKEETIVIIHN LT, H=H,=H,=H,=H;=H,=
0, Vp=V,=V,=Ve=V,=0, Vy=-V,, Vy=-V,, Ve=-V,
EEMELTEZAZEICLY, RINTHDHIT, &K
RO2SEM S, BEMTE TIZH1F % MBLO © )54
PEZIEIRT 5 2 EAWHEE 72 .
BEEHEO—pl L LT, FR-1 OFEIIHYLT S AD
Van (I38kN)2BEH T, ~HKEHOE Ry M D)
D3 Al % F-4 @ Scissors theory (27773, L
e KOs Ak, EBE & FARIZ, #if 25 MB1.0 ©

oIl —B L 727 C TROMN . T5IRmE
Ml T, (ZIFFABRE OB T ADEPHLNT VD7

O, FERGRER & AR HNT O AR 72 2 & A3
5.

6.3 KER{E L EITfE & DLLE

HUM AT IR BT B PlEmAT A &, FEERAE, AT
L, HEETIVORLNEEFMT L. 2 THT

&, R Z Z R L 7T R R 2 7n . FEBRG 2R & I

M LZHEEET VIZOWTHREZ 3 4. Bile P, A3 L7234, i A Op/METIE 20% FEEDORAEITAE L
&0 XOEIC, R P, A8 X-d DEEEICALE T S, 72H%, B & 84 L7242 B 2 S A0 E Tl 10% FEEE
R % £ L7- MB10 OBGHEFT NV EZR-14 1RT. 2 WCIFE 0, BB, &REOT AL L IdEHED
ZC, dIZHEmOEEMENEZRI. T2 KW EOK FOTAEZTHNTLEIENTEXZ, INHOFREITOV
BT E Py, Py lX, Wz {zb ) MBLO O 55 Hi T, 54 HiTOEL L FERICEIMEDE T IVILOEE
7 Vl- V, b LTIER T4 EE 2 5. ZOR, Hiifﬁ%*% Z, SOIIETERIRDY 2 BBl oW TS RIRG T
MBI RE SN LW E T V-V 1L, KWATE P, P,D RMADH 5. TR E & A ZZRNTRH & Bl & I
ML~;OT§3®l7~WmTé.ﬂﬁﬁnj%% &Lt%é,MEDTiE$® LEEGELDLOD, @
N 10% AN ORE TRl T2 2 LA TEZ. £
k A | 20, RO 2B LHHREFTVERETL L
QS QY % 12k, FrERERSSICMETAEEZOND.
2h o> P, e ~P1 #£-4 ERy ME (AD) CHWBRVTHE
va JL v, JL Vs Case Experiment |  FE analysis Scissors theory
v W > A | 285 215 | 247 215 | 207 203
Xed S d frfEB | 487 374 | 483 421 | 406 3%
fZEC | 550 411 | 596 517 | =511 499
X MIfED | 459 486 | 552 497 | 487 475
E-14 BEHEEEZ3MB1.OOEREF (EE | 468 346 | 491 476 | 462 452
£R-3 BIHOMEX ICHTIEHEHOEL
Nodal Section
force | 0< X <d d<X <A A<X<A+d A+d< X <2 A< X <20 +d
| P(l-%) P(l——)+FM =y Py(1- 359) 0 0
v PiX Plx N 2(x d) P12A-X) | Po(X—d) | Pi2A=X)  Pa(2\+d-X) Py(2A+d—X)
2 A X X X X X )
V. 0 0 Pi(X-)) Pi(X=X) | Pa((X=d)-)) Pa((XZd)—\)
3 p) A A A
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7. #EFE

AL VSN2l L2 UTFIZE LD 5.

DMB OFEAr — VHBBEO LG REL, AN Y
W= X LB X ORI O H B R B EAE ) o Z &
wHEIEL 7z,

2) 7NV =y AGERIRRE Ve =iy L Y,
R REE B X IR E B &2 & L, B s (26
T B RO % 4 % Bl L 7.

3) B FAT IR % W U, MBLO ® ¥ ¥ — X#M 24 L
20T AMEDOSAIREER W S0 L L, A E D HED
LA NCHLE S NI T 2 FE—2 >~ b
WENLRNTH S Z L2905 ho 7z,

4) 1k 138 kN O H I O fif E I K LT ¥ — X b A0
HOTANTH S Z & Z2MHERL, HMBITROZR M
2R L7z

5) RO FHUANT A S, MBLO Offi %€ 7V O %Y
WaREL:. F72 ¥ — XM F 5% o
FTAHZEIZED, MBLO DBGRETF VZRESEL 72

6) RN 35 X OB % B A FEBROAE 5L & g L7
Yy, mARBOT A ERNFROTHIZVTNRD 10%
Do E Y, MB Q¥ %2119 L TRY %1%

572,

HEE - AR AR AR — RO Pk 23-25 SR LR}
FWFTER LI ZE (B) OB RO — I TH 5. 7z,
MB1.0 DL 7V I =7 LA G &R O BB D
REICH72Y, BEGETERAEME, &t 7 >
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EXPERIMENTAL STUDY ON STRUCTURAL PROPERTY AND
SIMPLE DESIGN METHOD OF FOLDING TYPE OF EMERGENCY BRIDGE

Yuki CHIKAHIRO', Ichiro ARIO?, Syuichi ONO® and Masatoshi NAKAZAWA*

' Graduate Student, Graduate school of Civil & Environmental Engineering, Hiroshima University
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* Professor, Department of Civil & Environmental Engineering, Tohoku Gakuin University

Mobile bridge which is applied scissors mechanism to structural form of bridge is developed as a rapid restora-

tion tool after a disaster, because it is the lightweight structure with use of aluminium alloy materials to the main
member and has the engineering merits such as reduction of transit time and construction time. From the previous
study, although we had been studying about the basic design concept and deployment mechanism based upon an

experimental small bridge, it was necessary to consider whether these were established in the real sized mobile

bridge as with the experimental small bridge. In this study, we produced the two unit scissors type of mobile bridge
experimentally which is assumed to load the vehicle, and we did performance evaluation by vehicle loading test.
Moreover, the simple design and the analysis model based on the vehicle loading test were built. In the design of
the bridge engineering, basically validation for real-sized mobile bridge was obtained by comparing the consistency

among the experimental, analytical and theoretical results.





