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ABSTRACT: The work aims to study the vulnerability of the transmission tower line system in the coastal area based on the
actual field data.First of all, combined with the actual disaster situation, the geographical and climatic characteristics of the
transmission lines that were vulnerable to typhoons were studied, and the corrosion mechanism of steel members of the trans-
mission tower under the marine and atmospheric corrosion environment was studied, and a time-varying model of corrosion
depth and mechanical properties degradation was established. Then, a finite element model of the tower line system was estab-

lished, the wind load was applied to it to reproduce the wind-induced response process and analyze the wind-induced collapse
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results. The result showed that the angle steel at the junction of the tower foot and the foundation was all bent, and the stress ra-

tio of the main material of the tower body was overloaded by 6%-23%, resulting in overall instability. The tower head was

twisted seriously, and the actual load borne by the tower head bend arm exceeded the designed load by 20%-38%. In conclusion,

the proposed time-varying steel structure corrosion model can better fit the wind resistance of the actual tower line system, and

the wind resistance of the lower part of the tower body and the lower member of the tower leg in the background of the typhoon

plays a decisive role in the collapse of the tower, and the results of the study can provide a reference for the design of coastal

transmission lines

KEY WORDS: transmission tower line system; typhoon Meranti; CI” corrosion; marine atmosphere; finite element analysis;

wind-induced collapse
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Fig.1 Position distribution of collapsed and deformed poles and towers

V z\*

Vm{wj @

A o WHERLRERE ; 2 SR, VO M ETE
PEALS R s Va0 4 10 m 25 Ah S 24 Rk

Tk 0 IR R A8L 3 SR PRI 52 0 e S LA R, i
30 Tl 5 457 AL 3o R ) — A S B R M ) R
FEE BRIEIC, 62 )T 38 Ik 3l XU A A0 2R3 T A
EHIRE R E . A XU kS KU G D B G 3R, 3%
PSR R AS ALY Kaimal KU i fii k1Y

S

_ 2

SAm_zmw;;aziﬁgﬁ- A3)
nz

" W2) @

A . £ T4 Monin A8 AR 5 n A RS KUK ;
Ve R PRI SR B B0 B VIS s v(2) Wb R 2
Ak )P YA R E

1.3 BXEEhHEFES

B WA H T 5 3R 5 2% 00 45 #4 R DL AR
BEG , A EA X5 T A SRR 1 Ak = i f e AR
P o I 23 ] AH T pR B A R B i T AR DG R
T YL AR R [R] AN s ) A 138 5 ] Davenport PREICH H:
T e, HE SRR s, B
TR, AR 0 B, e M T, S5
B e SO (G i 5/ 753 87 & R v € U 42
B3 M REAR

o T & KX 3 A T PR AR R AR M, L
GIAZETF Krenk H6 78 4 J8& (14 s 25 AH T R AR A0 1314

7jk(n:t) =
_1n(Or 0 . 2mnr
[l 2010 D(t)} exp{ Ur () D(t)+i 50 d(t)}

(&)

2 (U T
R ) W kAT SR T
HEG - Nk SZ R O () APy
Wis d(o) . L@) . Do HFFABEG | WA,
T BRI
T Gurley ST 08 5 37 ok B AT AR P 305
A5, Gurley HSCHEASTE (318 ) i 1),

Ry = | R, + 2 RY + 613 R, | ()
Voan = @[ v s () =D+ by (05 =3, | (8)
K (7). (8) FHBEATHE LN

hy =y [ (4+21+1.5y,) 9
hy=(J1+1.57, -1)/18 (10)
a=(1+2h} +617)™"2 (11)

ey MK R 7 IR EE 5y N BKSIA
BT IR IERE 5 v, B R, Ay i ik s RGP 91) B H:
FHIEPREL; voon BN Ry M AR 25 3T K 3l XU I3 51 K H:
FHIE PR

AT IR S8 1 Hrht, B e AR — A 5K
B 50 B4 JOk sl AU A A, 3 e X IS R AR R TR B
J150 T, ARBGZET 1B Py BB AR RAR B o A AR O i
SAERAEE R, TR b g, T LR
ik, EMHEE K A 0.1 s, BUEUXGHE Hy 42.9 m/s I,
10 m A i R s A, RGP 25 SR an & 2 B

2 IEBRSIMERE K E MR

2.1 WHiEF RSB HAIE

PR R P GRS AT BB A WD, JE A o i PR
SEL M ORI Z A EE . AR, IR AT IR



B2k ol

FEVTYN, 55 MR CRRIRE T il ri B 2 M A% 5 XU S ASE 8L 70 7 -55-

80

60

JHE/(m-s™)

40

20

0 50 100 150 200
A fEl/s

K2 Jiksh G
Fig.2 Time history of pulsating wind speed

A 14 B85 ok %o i v B AR R AR B T3 2 R AR T R
REGFEE o 6 1l 2> S BB AR BT EAL , PR
TR Al BT 1 A8 A 1) Jom Al i J3E . 7R 28k
RES) . REREVERESE, 45 f r 2 s A7 T S P AL ]
RPN S

FEMEPER SIS, DL CL oy 3 0 b fe L
AN 3 Fron, "ol 2 D EEFBL. NaCl BAH)
SRR, FERE T HIR R, Sl I R
[N 1B eI e 2 VA O 7 o AN I 1/ 24 A
RERS S I BRI = S MY, S A i A s S, [ i
i R AR 5 b 2 P 0 SRR K, (7 B k= A B
K, =g/ adgelT,

HBB

(@) ,—I
@ 2 S
A

_____ e cr
Y
-FeOOH
o | B-FeOOH |

B3 R kLB

Fig.3 Mechanism of marine atmospheric corrosion
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Tab.2 Values of wind load calculation parameters for conductor-earth line
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