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Application Research on Q460 High-strength Steel Tube in
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Abstract: With the increasingly narrow power corridor, the tower type is developing to multi-loop and high load, and the application

of high strength steel is imminent. Based on a 500 kV project, aimed at high wind speed, multi loop conditions, this paper analyzed

and compared the tower type in many aspects, such as the domestic and foreign application type, material, structure arrangement,

full-scale test, engineering measures. The results show that the weight of the steel tube can be reduced effectively by using Q460. The

stiffness of the tower is good and the deflection is small. The test tower strength and construction measure meet the design require-

ments, and have certain safety reserves. Therefore, under the large load conditions, the application of Q460 high strength steel tube

has obvious economic and social benefits.
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2.1 J1%ERE

GB/T 1591 #1 YB/T 4163 %5 H 1y Q345
Q420 Q460 WA Sz EREINER 1 FNK 2 s,

F1 (GERAILAN) (YB/T4163) MEH FAMERIFI1ERE
Tab. 1 The type and performance of the angle steel specified in “YB/T 4163”
Jit ARS8 i/ R 180°725 ik 5
2 o vV R d =75 il B %/ mm
. il (N/mm?) BHAE, W (VEBD) Riebiragia
= . 7 " AKV, ] a = AFEEE/mm
SN =16 mm (N/mm?) i -
20 C 0T -20C -40<C JE )/ mm
ANF RNF =16 mm >16~35
A 21
B 21 34
Q345T 345 325 470 ~630 d=2a d=3a
C 22 34
D 22 34
A 18
B 18 34
Q420T C 420 400 520 ~680 19 34 d=2a d=3a
D 19 34
E 19 27
A 17
B 17 34
Q460T C 460 440 550 ~720 17 34 d=2a d =3a
D 17 34
E 17 27
®2 (REESSERESEMWN) (GB/T 1591 ) MEMWIR, BN L FIFI1ERE
Tab. 2 The type and performance of steel plate, section steel specified in “GB/T 1591”
e A58/ (N/mm? ) hifi i 180°25 i34
b BihiskE/ Wi f5 (V BUER ) d =%l E4%/mm
8= %; =16 mm 0 - (N/mm?) flif % AKV, J(12 ~150 mm) a = FE R/ mm
mm +20 C 0T -20C -40<C JEJE/mm
RINF =40 mm =40 mm RANF =16 >16 ~100
A
B 20 34
Q345 C 345 335 470 ~630 34 2a 3a
D 1 34
E 34
A
B 34
Q420 C 420 400 520 ~680 19 34 2a 3a
D 34
E 34
C 34
Q460 D 460 440 550 ~720 17 34 2a 3a
E 34
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Tab. 3 Strength design value of steel N/mm?

Ji-5 R B AR E/E AN /WA L1 Py
<16 mm 310 180
Q45 >16 ~40 mm 295 170
<16 mm 380 220
Q420 >16 ~40 mm 360 210
<16 mm 410 235
Q460 >16 ~40 mm 390 225

®4 BREERBERITE

Tab. 4 The strength design value of bolted N/mm?
i R B Higy
4.8 200 170
A S B 6.8 300 240
(c4) 8.8 400 300
10.9 500 380

e FRFREAE <39 mm,
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Tab. 5 The design conditions for 5F2W8-ZGV2

B 5F2W8-ZGV2 —48
Sk 4 XJL/G1A —630/45
Lk LBGJ —150 —40AC
B/ (m - s7") 37(10 m )
KR/ m 509
I H R HE/m 750

XFEM R AT Q345 FI Q460 HEATIHE LA,
6 fiim, ATLAE

1) 2R Q345 5 Q460, B4 LY MIBEARALLS, FTEAY
RIBRE MBI, AEREZERERME AN o

2) FAE M EROR B AINE 22 3 B AU TRRAE /I

Rz,
3) R Q460 HIMF, B E X Q345 A M B Y &
&, K#/18.8%,
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Fig. 1 Single line chart of ZGV2
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Fig. 2 Single line chart of JS5732

&6 48 mEE Q345, Q460 HMRITEERITELER
Tab. 6 Comparison of the results of Q345 and Q460 for 48 m

M Q345 Q460
PETR A4S 1% X BEJE/mm 457 x10 @356 x10

B2 AR/ mm 820 640
FIHZ/ % 99 95
A/t 50.3 46.2
RIH/m 15. 04 15.04

K- 30144 2/ mm 35.6, 0.5%0 37.2, 0.5%0

KRB/ mm 709.2, 9. 3%o 739.3, 9. 7%0

. 5F2W8-ZGV2 —48

3.2 JS5732 iRIE M [E] B o 15
Bl A ZEn R 7 o, LR mKE 2
FiR o
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Tab. 7 The design conditions for JS5732

A 85732
S 4 XJL/G2A —720/50/4 xJL/G1A —300/40
£k LBGJ —150 —40AC
R/ (m - s 37(10 m 75)
KRR (°) 30 ~60
JKPA4HE/m 250/150
LRI/ /m +450/ £250

Xt EMR M Q345 Al Q460 HEATIHI HLEL, N
K8 Fn. nLAF

1) 2RHI Q345 = Q460 , I35 B NI HELS, #T5
A3 458 J3E R e R B BRI, e R ZER [R M
AN

2) FEMRR EARANE 22 8 AR T FRAE/
Rz,

3) KM Q400 HIMF, BEHEL Q345 A WY [
ik, R4 15.6%

%8 30 mMEE Q345, Q460 #HRITELERXFILE
Tab. 8 Comparison of the results of Q345 and Q460 for 30 m

s Q345 Q460
SE R A 42 < BEJEL/mm 7914 x18 @762 x16
P/ mm 1500 1250
FIFZ/ % 100% 98%
HAE/t 130.0 112. 4
WFH/m 14.75 14.75
K 142 #E/mm 44.2, 0. 6% 46.7, 0. 6%
ke B/ mm 883.8, 11.1%o 935.9, 11.8%0

e BRI 1S5732 -30,

3.3 fR{igit
3.3.1  Z5tgRF Rt

XS [ %R DU [ (8 A 35 R FH AW A8 35 7 58 (3 B
FHA 8. B R M W) . M Wk A Q235B,
Q345B, Q420B — F' 94 #F, 4 >k H Q235B,
Q345B . Q460C =FhiN#1 .

Hh VIR R ) 42CrMo & 451 .
3.3.2 ZEMTEE

D) R H & R R, IE TN 2 30° 1
WK,

2) 5 R R T AN EANT 230, B 5KF
I A E/INT 25°,

3) VAR AT B R A FRA AL & =, R X 5

RSP SEBRARE I BE N 5 3241 DT

4) BRI 5 KT T I £ B 30° ~ 45° |,
AFRTF 50°,

5) FERBEAH B Je AN BN T 18°, T 5K I H
LM M I A E/INT 150,
3.3.3  FFHEEM

D) FM KB E/NT 12, B4 M/ T 24°
Wh, WEEA BTN . ARIEN . KA (K
o) . BRI DL RSO, 256 25 IR A b
S A AN BE I

2) B R TR — B SR A R — A BT 1 i )
N M2 M (N ) Z e i <25°0f, S0
2 JIMF RA BbE B 7R 38T A Y 4 R s A
THE o

3) BRIE RV BETT R 4 R[] (35 A B, S8
DL/T 5154—2012 {J2R, THEIRIERBN
3.3.4 TR

D) Z5EAR TR MRS, REBWE M
o o ARSI 25 AN T 37 R W e, U
7300 mm LA EBFSR A Q460 msmiN, A

2) &F X Q460 F4 45 17 42 it i B ME R 4% K 1) K
FTFL A A i 4 70 I Q460 A b A 1k
AR Q345 M, m bk 2SR Rk A i S
Q460 FAEMRILAI R H Q345 WX MR E K, K
RFEARARHE T MR . Q460 1=y 5 SR 48 (U 45 45 A7
R, RGBS AENRE, BEREA R
ERIE, B R MR 2 M, MR
PR AR RE Ty e N o[RBTk 22 R B S M
REBREE R 1/2 RO BCIE Fb, B k)i B 48 T X6 3k 22
S PR TR A /N . R Q345 7 24 58 Q460
AR R A R & R, HET s
iRTAC i

3) Q460 EANEFLIE L HIAE 45 LU LAFEAR
Jr BB AR X A A AR AR I

4 EEKW
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AN A S 4l B X 36 B B R L E 7 g
N A TIER IR, RIS HAE 45 2 2 4 T 00
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RSB 7 SR A FRAE DA S B RS54 | 1Y i Al i
ML 27 a5tk Mk, T 2016 454 A
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Tab. 9 The design conditions for Test tower

7S] 5F2W8-ZGV2 —35
G4k 4 xJL/G1A —630/45
Hi2k LBGIJ —150 —40AC
P AE/ (m - s ) 37(10m &)
727K/ mm 0
KRS/ m 572
I H R HE/m 750
JSRFS 32 B4 B/ mm $356 x10
4 /m 66. 4
RIS TE R/t 55.0
RIS LR I an i 3 s .
6 9 000 9 600
§— 2200
3 b o
B 5
o & IS
Sils X
e T L
&
T =
< |8
5680}
g :
g
s
g
L S (Bf7: mm)

B 3 5F2W8-ZGV2 -35 iIh 15 sk E
Fig. 3 single line diagram of Test tower ZGV2 —35
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4.2.1 R TH

REIE BT ToLd 63 4>, EHCT 7 A6l T
LA TIRER ™, g 10 R, Hh T 1 —6 B
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Tab. 10 The test conditions
TS TH% R H M
1 [FRETA LA BT LR R AR A I
. K I3 AE T 00 7R 28
e cp
2 [T L, ek AT
o B
; Eggzijé%bgi S RE ) VST B
s AT R% . HESLY KBS e L% TO0 T MR E
A7 JSIFIARFEAR L
5 oo . 90° & XU 11 7R 2% bRk 1 A AR
5 90° KMKITHE i
. . 0° K R 75 48 J7 R Bl AR
6 0° KM -
7 0o R () 60° K KU1 75 2 77 R 10 A% T
15 1

4.2.2 S E

R B AR I RN RS AT B AN P 4 AL S f
Ro PBMAEIL12 A4, BI1, 20 o 12 G555
A AL 20 A, BRI R 3 ~ 4 A,
370 4

IR E 1 % 10 o 7 A TALA I, Bl
WG EANE SLAE 6 Frox, Horb 60° B KX 3
120% o B W, 200 B i 5 B2 AR 275 &
WATESR, I —E L.

R 76
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LYV,
NG
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b (B : mm)
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Fig. 4 Displacement observation point layout
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Fig. 5 Strain observation point layout

E6 fnEdailiiE
Fig. 6 Test tower in loading
4.3 HEEHit

i XA g s MBS I B A, AR 45
WA, RIS,

1) ] Q460 s N, BES I 2 i L £ B% Y
EIERBOTEOR, FR e RIS, IEXR
WX, KRG, 2l 2k i TR P

2) R B B e R B LB 0 733 mm,
9. 7%0o SESTHEAHAHZETCIL, LU HY A 15 i >R
Pk 22 R AR i 7 A B I

3) BB ARE 120% , AT IO 2 A IR

WA, BEBOTHRZ T ER), TR —ERHE.
5 ZFuTmML ST

5.1 EAREZFHHM

XPFARTREM T, AUnl A ol 3%, Bk E
FE R LB AR ER I 2, SR H Q460 155 F9
Jei, VR AR 26 XHERIAE T AR AR

FRAE I B 25 S, xR TORE e B, R
Q460 J&5, # Q345 JF/DISTEL 7% ~10% ;5 DU [A] %
%, WO EL 10% ~15% , AT RIA 83 R
FH Q460 5w, IEH I 12 748 t, HOTPHietE
12, 4% 18, ATRETAWMIE 804 t, L5
PAM Q345 FRAT 9 800 TT/ t. Q460 4NAF 10 200 JT/ t
KA, SR Q460 B9k, AT LATT A BRI B 1
258 J1, SUraias .

BRATEMAAL, WAL TR IE MR AR I
AR 4 KU RR, DA R AN S il 1 FH 7 5 i i i
Hro MRAEDNEE, N Q460 HsmiN e, REREMILIEAN
TREL 3. 1% , 58I TS M2 300 J1 T,
5.2 HEMESM

PEVAT, B N T B AR HERE 2 0. 65
t, BHRBE 1 thRIERE, A CO, Zy2.62t, SO, &
8.5 kg, AAIYWA 7. 4 kg,

A TR DA 2 1 804 t, AHI I /D AR e
PREE 1173 t, WHECO, 14276 t, SO, Zj15t, AR
16 13t [] BsF AT 8 AR S Al B 7K U8 4 24 300 ¢,
WP 2 1 500 t, TTREIHE S PR S

6 it

1) [N 5T Q460 o 5 A9 A 55 14 B IR AR 7,
BRZBt . T BfTAR.

2) m M, RS, ZMEEMET, R
Q460 R 5 AW, B Q345 REIRIEH L 7% ~
15% . HI&E S WIRERLLS, A1 5 BRI B RE R b
JEXIARN, VTR

3) MRS AR R R T S BER . B A A%, Xt
THEEY, EMERT 300 mm BREES, I
K Q460C Zubtht, ik 2ok Q345 #i#1 .

4) IR A 7 AR T O, SN A AL RS
ARE S BT BB, IR AT S AT
LhRZ 1. R 120% , FE I I WA
ARWIR, B S AR IR DL S, Wit 2 4
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