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Abstract: Based on the previous tornado-induced wind
load identification results of long-span bridges, the
calculation and analysis of the tornado-induced responses
of a long-span suspension bridge were conducted, and the
tornado-induced responses were further compared with
the synoptic wind-induced responses to discuss the
possibility of using synoptic wind load in tornado-resistant
design of bridges. The results show that, the influence of
tornado load is local, and the lift force is relatively
significant, which differs from that of the synoptic wind
load. The tornado-induced structural responses of the
suspension bridge can be influenced by parameters such
as the swirl ratio, relative distance of the tornado, and
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the axial position of the loading points, whose impacts
vary with different types of structural responses. Synoptic
wind-induced responses differ both qualitatively and
quantitatively from tornado-induced responses, leading to
unresolved issues regarding load equivalence between the

two.

Keywords: tornado; wind load; suspension bridge;

response analysis

T4 K R 2 v T T e e 1)l 1 ) 56 571
G s Spk, B R AR . e B X AE 4
BRE AR LN 2 000 K -4 1 S B RE
AR R IR 56 2, 1961 2 2010 4F ] T [H 45 4%
S A U340 e AR AN Ry 85 U -4 R M SR [
(1)1 5y 22— (A H S R BRI 20 . L AR
o, TR e SR PRV E I (2016 4F 6 7 23 H ) FliL
THIR(20194E7 A 3 H) i Blid EF4 25 e 4 , Ay
FHH98 NFET: 800 2 N3Z2 3, J5 #EL 7 NFET: . 190
2 NZ0 . MRYRAH GBI, 3% A e X & & T
AV X N AR T VA i s X
RISl A N R R R s S R ek SYE
X IRz — . [A) S e, K B MR R S 2Rk
SELER T ) 2 B e B R PE T . SR T B Lk 2
DX R 15 B S AE e A IR T 18 A2 A i e ™
TS, X 3K S b DX K B R R TR A T A KU
NI AR B R L

H 1T 5T e 4 KU 2540 KU 21 D KR A I 2
A I8 118 A 308 T 9% 5 1 ) 45 4 S 700 153 7 50
Y B s DL AR L A AR BT R R A A
ARSI AR Do o — BB R R R AL T
PRI 2 A S5 XU 2 S 800 . Bl i) — L
FE R TR 2 e 4 KSR X s FE A R 1 e

> RAN S

=

5



160 6] 5% K 2 2 (A 4K BE 2 B

%53 %

AT ZEAT T Py BEALRL S AR X R 54 I A
o N7, JCIHR X e KU E T 55 FX A 2 AR
FHR B GR25 ke [ T S R EARASBE TR A

AR SCHE TR HAIN 5 E  2 BRe Ue
AANEESR, 730 T A e KGR I L e A KR X
5 KA A B AR T 1 760 m 4 K s B R AT
T A SR B 4 5 ), IR 5 R RS Y XU
I HEATXT FAIHT, R e 36 IR 22 DX o A A 2
PR BERNBHR IS

1 EREEEH

1.1 Tr#EiEs

55 R XAar AR AL, e 45 XA 288 T AAE (Al
AR FR R BB fo T 1A R D1 A
AU A BT IR X 9 =43 R B L
far S5, T LATHSE s AE R 9 S R BT =53 o B
Sl B A L0 BT — 5y IR AR

mX:%pUZCmXBDZ 3

(D~ o B2 ER ML 225 kg-m ;U N
B BB KR ; Coy . Cry  Co i EIRWT I =50 71 R
B S IGAE] B EIRTERE D N RN
pIIE= AT E

AR SR B A4 K far 20 =43 1 R BN ATHATT
JR (LT[R T A 026 SRR A ATF 2 3 SR T T )
PRBEHLIN SR 25 5 . SEYRAR B T SRR L |
274 BNHMIRTIEES (/ B) 254 B 2 W 248
T ER K1 S =0. 09 i i1 3= 42 W 18 -1
T Bz RS AT e 25 XA X 1 A b (R
L FR BRI LS R ES) PR
PRl o ] 1a MBE S 280 Co = B AR A2 IE(H
A7 o 0T LAt BE 7 1) G 2448 1] e 46 KT A T
—{], 4 IR T IR KR A AR A e E 71 2R
BOREIAG, 24 3200 TRz D, B R EULF
HJ0. B AT IR Cy =B EIR T 2B
IE(E, R e KU R T iR Zem) 1, 0T
BRI GE, T BB R B 1o hHH R

1 , o
Ju=50pU"CuDL D W C B TFARRWTET 5 AR5 1, 3
1 . ety 17, B R BN EAE R Tl e KU Ak 1
Jv=5 U CuBl D s, R TR O RN
1.5 1.6
1.0 1.4 1.0
0.5 1.2 as
0 & 10 & =
s 0.8 ¥ o=
—1.0 ¥ 0.6 & e
—1.5 0.4 —0.5
—2.0 0.2 —10
—2.5 0
b Cy ¢ Cix

1 EREEFHIRARHEZE (S=0.09)

Fig. 1 Contours of mean sectional aerodynamic load coefficients (S.= 0.09)
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Fig. 3 Schematic diagram of load cases
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Fig. 5 Deformation of main beam along bridge axis at

radius of the tornadic vortices
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Fig. 11 Comparison of tornado-induced response and synoptic wind-induced response
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