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Load analysis and structural safety in the structural design of new energy power facilities, such
as wind power towers
Lixiang Li
Zhongzhi Guangxi Human Resources Service Co., Ltd
[Abstract] With the continuous growth of demand for clean energy, new energy power facilities such as wind
power towers have been widely used. This article discusses in detail the load analysis and important factors
related to structural safety in the design of wind turbine tower structures. Firstly, the calculation methods and
characteristics of various loads borne by wind power towers, including wind loads, gravity loads, seismic loads,
etc., were elaborated. Then, the impact of load combinations on the structure was analyzed, and how to ensure
structural safety under various load combinations through reasonable structural design. By studying structural
safety assessment methods, including stress analysis, deformation analysis, etc., a basis is provided for the
optimization design of wind power towers. Meanwhile, by combining practical engineering cases and data, the
importance of load analysis and structural safety in wind turbine tower design is demonstrated.

[Key words] wind power tower; Load analysis; Structural safety; Structural design; clean energy

515

HT I REVR L D BOMEAE 25 5 A BRREUR L T rh i R B
e TR AR — P . v AR BRI IO 58, K
KIS GBI R R R, ReBITRRE . ERIR
RS IR BET T, R T R 2R, T B OR R B S A
Ve TEEVERZE GEE o HERRIL BT AT, JF A B TSR LUK
SEIXERT R, 7 WA BT RO AR 55

1 RA%&BEEE

Rkt EE M EESE. B, RARSEE 4Lk, a1,
BEOR SR B NI K R GE M SR BE S M, Hevs B AL
KB ERAEY . BEARIATE R, W A FTREE . M1
DRSS TR0 BAT B O BEAR R AN SR, T A S 2 A4 A
FA R R — R

K1

AWy ik

206 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Project Engineering

i =
F25e% 5 HeEA 1.062024 4F

SCEERM: RS TS (ISSND: 2972-4112(P) / 2972-4120(0)

L. I3 RE

R IS IS e AR BN . TR R R
AR . R IEIVERTAT N T, A2 H AT B AR
TR ISR A — LKA g R R LI E e N, HE
A BT A RS

L 235 AR 3% B )

BEAR ¥ 07 SO T S5 R I B R R4 M e A R
Wi o FEANZE RIS SR, 5 LI ) AT WA B AR B 2
WEAR S T 2 A RSB, T O T DA AR O A 1 T B
}EM'\O

2 ES

2. IR &

R R A2 R T R LS TR 2 ) B BT R — o R S 4
A mT LA I 25 S8 0 28 SR B AT W ARSI T 72,
R -5 G BT 77 B AE E o 24 R T35 20, 2724 1
Sy RAFERAI RN G G 2SR B2 R s
FEES S S

PAART 0 T SE ER A RS ERE 1 T vk i, FRE R (B
SEE T EHEY 45 0 T R AR E T E AR wk=Bzus
u zwo, FFwlC R AR HEAE, B 2 Nz bR B2, 1 s
RS BRI R EL, w2 KU = AR A R AL, wo y B A KU o X
TR R SRR v 8 S5, AR R BT B X ATR
REE R T R BRSPS i (e, LT S e g 4
M ERAIR . BB AR &R

2. 2F Syt #,

A48 A R R R IS R B TR A AR FE R R
—. W ENFEREREE RS MREERR
SPRMTRS R 0 TR, e E AT DOE T S R R AR
e LAMA KL 2 L A5 3] o FHT SR8, T 75 B0 % P4 1 L
IRA,

2. 3 FE AT

FEHNRE 22 R HLIX, Hh R A7 302 X 0 R L S i 1 1 v 7
FERIE B R . BN, HSERIEshE S LA 54, (F
BB AR . HUR W RN S B RE R BRI, Hth
TR R R K

2. AL A AT 3

R A2 5] RIS IR TR A 45, TG 7= 2 TR N 7 o 7 B
TR 2 5 K B 24 i 25 W P M X, 3 A7 380 IR R L
SER RS AN AN o L far BRI T AL S R A A AR
IRk R SRR R

TEFEAHIIX, UK Tar 2k AT fg 2 KUy & ERL I 3 S ) o DK A 3%
AFEE K E I REIKIE 7. Bk 2 BT ok 1% 45 A AK ot
BEBLPE A [ 1R 7, BhUKIE 3 W AE KRB XA A R, vk
BERpE A e Jy . UKATER IO TSRO R 2%, 7 B R UK )R
FE UKRIBREE . KIS

3 fHAS

3 1A A S

RS R BT, BARTRA SN SRR
iR 2 A S SR OGR R . BEAWHA G FEW &
TR AT E AT AR B I A A B Ol AR AT BRI 38 T IS 4R
MR DA B RS 25 1 4% B 15 I e 35 W AN A i R B N L R AR A(E
S N A i L R L R W N D = X
B AR FH 7 17 L BT RE B B 18] % A2 2R A B A 2R

TEARBEE SRR T, G5 f oK 0932 1Bk, e
2 MR . O, kgl A RS Rt AT 2, 3
SR B A R, DA R 45 W 7 S AR (R i 2k 4H
A KSR BEE 2 & SRR .

3. 2RSS

B HA G T ERETMBEWHSBRAREE—-BEE
S0t G AR P A ORI (AT 3RS A AT R A A 1 . MR AR
AN T F0 60 1 AR Rk 2, A S 2 Rk L IX f R )k L
PR A L 0N LA B A

4 EHRESH

4. 18 H353 b

B33 T RATAl A K IS g e A B R B ARG
D72 BN ) VZ R T I IS SR B RO
FRAN BTG, f LS5 BRTCASE A, ] DATH 5 7E & Fhfar 2k 4L
ARSI R ) A BR ORI b, 7R I N IS BRI L
R~ MRV, SR &S5

I HBRICA T, 7T LSRR ) R S TEAR R AR E T
(IR Do AR . — SR, TE3E ZR R AR, B A%
IR IR PR I B3R 7R S2 A5 R AT 3R I A R g dE
B, 72 R FAE N, 38 3R RER S A A BT 8K, S 80ZH
IV SR =R

4. 278 B oMt

A MR T PR X R S B S P Rt ., AR
TEAS0] VLR F G546 2 5 sl R BR G 5 . o T i SR ) 45
KT, AT LASR 4504 0 5 R R B AT AR T o B 0 T 5 4
(IS ZR g R, A PR G T YA AR5 B8 HER TS S5 M B T

TEGEMIBETTHR, 7 B0 3 4R 00 A T FR AR o 8 T PR B B 7
AR LA KR, WARENUAE ARG B 1E % 34T B s M A
ok FE AR T A BRI, S % o I, BB SR T A KA RS PR A —
MBS i 1/150-1/200,

5 R EE

5. 145 T FEMEE R

SER AT SIS R VPG XD R RIS 45 e A ) B BR A
GE T S e B S A 0 e I TR) PRI ISR, SE R T
SENRERINER . 18I AT A E . SR RE A
B MR IR R, SR AR VR Al G5 A 1 T S b

5. 2% 4 ZHk

A RBOUESE — ML G G5 22 VP Ak Tk . B TESE
BT SR — 52 1022 4 SR A, WOPER) o 1) 22 4 R0 A BRI

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 207



Project Engineering

W HIIE
H2HeE S HeRA 1.062024 4
SCEERM: RS TS (ISSND: 2972-4112(P) / 2972-4120(0)

KEBE, KR 2. R, 24 REBIEA BRI
o R B ANH T PR R FR A

6 EERIERGIDH

6. 1 TFEMENL

A=A i b X X R BT E e, %I H SR T 506
LA J93MWEI R R LA . R FRLES R 1 AR 45 A 15 4,
BRIN100K, IREEZN6K, TEEEENIK.

6. 27 AT

R 24 Hh 1)< R WM H 3, 23 X 504 — B (1 FE A KUE A
0. 6kN/m? o K FHRRVEHERE I 7 VA LT SR Iar 2, 25 FE B8 L I e

AR TY 28K, T 545 2 B AR AN () v A 1) KA BT AR o I,

T AR R0 G BHEAT 7B IE, PABR v S R HE R

B4R B S OE T SRR B A AR A B R % BEAS B, 2974300
W HLAR AN XUFE S5 Y BB S 20 1500

R 12 X (1 3t 72 BT 2L RN TRE, S £ RO 1T 2%, R
FIPRBY G S NP T S R AT B THEE AR B R AR T 3
SRR BY AN

6. 34kt 2 VR Al

K AT BRICIR A 2 ST 54 2R (1A PR TR Y, i A Aoy 38 2% AR A
FORHE L, TS 2 5 P AL 5 T B AR AL (1 /7 - 45
F W, 75 1L R IROIRAS T SRR IR MRUIRAS R, B4R &3 s
IS 7353/ BT R

VBB SRR XA AN E A AR R AR, 45 R o gy
ZRTGER 7K -THr A2 90, 5K, 9 R 55 i I 1/ 200 AR T FRAE 25K

6. 445t

MR A7 30 W AN b 22 A VP Al B 46 R, X B BRI S R i3t 4T
T A G P EESAE CRAESE #4224 (U RT I , J/b 1 A A1 1
P, B T TAEE

RL QIR RBEEA R EAE T B K E (MPa)

R4 AR A
LO% FRAGTE + 1.0x JAGGE + 0.6x LR 180
1.0% K AT + 1.0% HUfERFER + 0.2x MFFE 200

7 &5t

TE T B e IR B ) it (an R R L) I A M TE o, T A%
OIS G ) 5 e e A S B B IR  MER L A AT S SR Bk, A B
HOEAT AR AL A, B I R G544 22 4 oy T AIVE Al V%, B
PRI R B ESTE SR T R (% A I8 AT o [E B, 3@ i s fr T4%
SO HT, BEGAE T 7 300 T R 45 ) 2 A 7E R 0 R FLE it
HR L Bl KU R R AR R, ROk T B — 5 IR
NI TR BRI ANH 58 1 G5 A B E R AR AT S R, DA R R
K EIER TRz

(5% 3L K]

(11EB.UHPCIEBE R h X B4R — R BB B 5%
e W [D].F JK & 4 & #,2024.

C20BE A W, X 25 U4 R v 3 Sl TR 4l e T AL 3
2 EE R R A R R LI] K #8 4 3%,2024,45(04):257—264.

(340 A8 ek, £ & 3B AR A T R H K 35 w8 L o 47
[J/OLT.MLe T AK,1-6[2024—09-30].http://kns.cnki.net/kems/
detail/44.1522.TH.20240326.1747.002.htm1.

[AIZF AN, B #0084 K AL E R R s s R )
P b B 58 (0] 4% T42,2023,45(S2):102—109.

(5247 I As R & vl S8 40 WA 3 W M R e b9 2 0 55 J I (D).
7 4 % #7,2023,53(51):2131-21 36.

(617 9L, 5k 48 W1, 2= B 3, % R h K i B e #E A M T
#y 2k BT L] 8 #,2023,46(05):50—59.

(71ZEFHE AR EEEE E4EFVEATAI LA
A 2 A oy 3B B A R LO/0L]. A2 Ay 2,1 -13[2024-09-301.
http:/kns.cnki.net/kems/detail/11.2595.03.20221213.1131.00
1.htm1.

(817 1, £ 7 .SSIB R+ E A4 XA 30 Ay 4 M B3 B v
WEMAaWCY/PEFEFL PEAFAL-2021+18 XE
(% Z D). 8 K F Al e TR ¥ %,2022:1.

EE T

2= A (1989——), %, ok, - BT B AL K AA, PR IRAR,
B e ERIAR,

208 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



