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High strength bolt connection for steel structures of weathering steel
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o TR [ Sk AR AR AR BHE 2 A
B3 e HBYRIRIN Ay kg A MR REE 2R

GB/T 32076.8 Fil#ifi i Feai M FER] 5F
GB/T 32076.9 Fil#if ke Feai My FER] 56
YB/T 5293 &JE# KL TiBaA% 7%

T/CISA 081—2021 i fi5e £ 45 g ' [ 41 FH 4L A 2% A 14

T/ICSCS 017—2021 i {5 £ vy 5o M2 A4 32 42 il 2 A b 4

3 ARIEMEN

DA ARIEAE SOdEH T A
3.1

e weathering steel

AN E R G B eER M Cu, Py Cry Ni 4,
J& A e R 5 AL

(kY8 :GB/T 4171—2008, 3.1]
3.2

i RS @ ot E, 7 atmospheric corrosion resisting index, 7

REALE SN R AE I S5, FI T840 22 B3 I T 8 Ut A5 21 FRE0ROR, 3N
T JE3 b i A
3.3

AN R SR B %] high strength bolting assemblies of weathering steel

T 50 1) 325 0] o e FEE A v i PR MR B vy 2 | 2 ol ) 55 [ 4

4 HBAR~

F 235 R P T 0 v o P MBS T B2 B UG 1 MIB e 1 AMERRAT 1 /2 AN, B 0R ~F4% GB/T 1231,
GB/T 3632. GB/T 32076.3~GB/T 32076.6+ GB/T 32076.8 Fl GB/T 32076.9 &= i bRk .

5 BARER

5.1 MERESEH . MR AFEREE
5.1. 1 1Rk BREFRIERESE AN K
TR R AR A 22 By SR BFFER 1 BIRE « RIS R A0 i o 4B GB/T 4171
T4 20 13 B F G B i SR I 48 2 £ A/ N TR R T R =R i i FE 2, BRI/ INT
6.0,
Y 5 K YT ) oy e e 2 R FH AN R AR 2% LB 3 A
1 WA/ MR BE /T B o A B

8
9

j
III
v
H

fEHAE GBI ARE LR RT =, PRGNS

WS RESED /% LMD
W2/ RE R/ 4] .
C Mn P S Cu Ni Cr Mo EIC
8. 8SNH/8SNH/NH | 0.30~0.52 =0. 60 <0.035 <0. 040 0.20~0.60 =0. 20 >0.45 =0. 10 425
10. 9SNH/10SNH/
0.30~0.53 =0. 60 <0. 035 <0. 040 0.20~0.60 =0. 20 =0. 45 =0. 10 425
NH
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WEAE . WREEE. SRR AL A TER 2 BIE .
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25 LS IR B} g
o o 8.8SNH 8SNH 329HV30~436HV30(35HRC~45HRC)
A BNy scE Al
10.9SNH 10SNH 329HV30~436HV30(35HRC~45HRC)
89 BB A4 2 ) 10.9SNH 10SNH 329HV30~436HV30(35HRC~45HRC)
5.2 Hlikitse

5. 2. 1 SR AU M RE

5.2. 1. 1 RfEHUmERE
F AR 1 A A i B AR ML I AR EEE IR S5 IR N 10°C ~35°C &4 T HTRIGH), NFE&FR 3 e

FIHLARAE BE o
R 3 BRI R
b UEAELLBIZE | UM T | PUBOm T | TRkREE 0
A e °3
PERE SR " f# 0.2%IK N 77 | BIWTE KR AT BT T VAL 446 2R KV2/J
Rm / MPa
Rro2/ MPa A % Z1% —20°C HV30 HRC
8.8SNH 830~1030 660 12 52 27 249~296 23~31
10.9SNH 1040~1190 940 10 48 27 312~367 32~38

5.2. 1. 2 SEHIH LR RE
TEIREZIRE A 10°C~35°C 4 1F FHHMTIZ M SR ARG, B 13 RAER 4 A Vel A,

FLIr RN e A AR IR S 7 SR S0 IRAT 20 #2 4k
URAE /<3 I, WIAREMR S BRI, S VISR ) R I O AR AR ke . By B LT
R APGE, CHEEZNATER 3 MHE. £ 4 R K TE B 5 bR

x4 NTRH AL A
BRSO d M12 M16 M20 (M22) M24 (M27) M30 M36
P 1.75 2 2.5 2.5 3 3 35 4
SR ARV BIEA 84.3 157 245 303 353 459 561 817
As,nom/mm2
8.8SNH 70000~ | 130000~ | 203000~ | 251000~ | 293000~ | 381000~ | 466000~ | 678000~
86800 162000 252000 312000 364000 473000 578000 842000
10.95NH 87700~ | 163000~ | 255000~ | 315000~ | 367000~ | 477000~ | 583000~ | 850000~
100317 186830 291550 360570 420070 546210 667590 972230
5.2.1. 3 liiERE

PR TR AN 1) 32 ) AR MR SUR Bk 2 T . E=2/3Hy (Hi—— B K SEAR 5t R AMB LU F B = ), 12
LA ik 2 R G=<<0.015mm.

5.2.2 BRBFHLAR I RE
5.2. 2. | {FERR AT

Tl £ 1138 MR BEAE PR BEIRLE ) 10°C ~35°C o6 P HEAT IR, fRIEEMA VTR 5 Mg, &
5 ARIIE 1 HURS Y B 2 AR 5 b b
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R 5 BREHRERR BN N A
RSN d M12 M16 M20 (M22) M24 (M27) M30 M36
p 1.75 2 2.5 2.5 3 3 35 4
T -
BRECA BN AN 84.3 157 245 303 353 459 561 817
As,s/mm?
8 SNH 70000 130000 203000 251000 293000 381000 466000 678000
10 SNH 87700 163000 255000 315000 367000 477000 583000 850000
5.2. 2.2 T8
FH T 600 i i TR R AR PR B IR N 10°C ~35°C 25 4F NI AT RIS, MR B N 53R 6 FLE .
X6 BEERE
o [CHE ; 2
P A2 HV30 H IR
min max min max
8 SNH 206 289 95HRB 30HRC
10 SNH 222 304 20HRC 32HRC
5.2.3 HuEIREREE

H T ¢ 4N 1) 3G ¥ 5 BBl 7E 3R B8R O 10 °C ~ 35 °C 2% A T kAT 4 5 1

329HV30~436HV30(35HRC~45HRC).

5.3 B ThReRE

B2 e P A0k A e 5 52 KON A7 Sk A e

ff A

AR REGALE MM GB/T 1231 34T . [RILIZERzRI 1
AT EMED 0.110~0.150, U R EARE W Z M A KT 0.01000 B JEREI LG 1 MRk 1 MERE
2 ], IF Ny JE R .

B2 e 0k A e 5 P58 1 B PR MBS T e ) K W A D NI R 7 OURE . R i 0 AR SR AR MO/ B
T 0.10(32 57 A K=hr w22 T2 1H) -

R RERARRE

*ﬁ@iﬁgﬁﬁ:% Fr min Fr s min
BRSO d WRELo R AT AR (0.7Rm X As,nom) (0.77Rm X Asnom)
As,num/l’f’ll’f’l2 N N
M12 84.3 59 010 64 911
M 16 157 109 900 120 890
M20 245 171 500 188 650
M22 303 212100 233 310
M24 353 247100 271810
M27 459 321 300 353 430
M30 561 392 700 431970
M36 817 571 900 629 090
5. 4 ek

CALTERTT VIR, AT R 45 A v e P A T B R DK P R AT ) . AN O
PRIEHL | RA/NF 6. 0, THHE VRN GB/T 4171, [RINGRAIE AT = T ACE NG f 36T, SCIL 2 Rk kel el
B JE5 T IT L .

5.5 WEAE. WRERHURLL

BRSLPFEA ST GB/T 196 FH A Bl RS I HLE o« WA IRSUA ZE 545 GB/T 197 1) 6g, WRABRIZELL

INZERTHE GB/T 197 ) 6H.
5.6 RIEHRME
BB L BEREAG R T BRIE 2 B)4% GB/T 5779.1 1 GB/T 5779.2 I3E . HIBA LVra g%, Tl %
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BRI IR R
5.7 RELH

B 55 ) vy B R A ) N AT ORAIEHLAE R BB R [ (R T AC B, A R, W RR P
SR FH Ho At AR 3 7 1%

6 WRITIE

6.1 MLBR AR IR 752

X 25 ) v e P B AR AT U BB X6 7 4% GBIT 3098.1.

A 225 4] v e P MR R BB K56 7 V4% GBIT 3098.2.

o PR R IR I6: 77 15 4% GBIT 4340.1.

9 IR B 0S8 /72 4% GBIT 230.1.
6.2 I R EAL 7%

TR EE AL v R RS A IR I R AR R AR 7 V4% GBIT 1231 5 GB/T 32076.2.
6.3 5% [l 7158 Ty vk

B 225 ) v e P L Y TR R 5 ) R [l 7308 7 72:4% GBIT 3632 5 GB/T 32076.8 5 GB/T 32076.9.
6.4 it fEEvEAN 77 ik

R 8 ) T 1 Ny e PR M S 2 R Ak P VPR 7 VR 3% GB/T 4171

7T RKRE

T R A 55 ) R 2 B R B RS B 4% GBIT 32076.1 2% GB/T 1231 5{ GB/T 3632, HAth/= /3% GB/T
90.1.

8 frd&. RMEMRIE. B3, BRAESZ

8.1 tr&

TS5 6 v e PS5 A I s i 3 3 AR AR AP E R S 4, N AE Sk T FH 1M1 B0 ™ 5%, BRAT A Sk
M AR E . PR B BRI I8 T4l #om AFRPThi R B 1/100 A #REL, FBF “SNH” %
B 5 AL FE A B0

TR 1 0 vy 5 P55 R B R 25 3 5 bR S AR R S5 4, A SR T S T FH 1 =72, ) 4 454 £ 1
MEbRE, AR AN R SR o 1RSI P B 2 TR LR O A P R A ) e 1 REAE:
Bbpic AT BCT, TR “SNH” AR A I TRH5AM 77 i o
8.2 W) HARXMH

AP SRAE BRI B A B 77 b S A IR S . A RS UE AR BT R AR AR AR 2, HL R A
Bkt bR B G GBIT 1231 AN AL, I RALFE R R i FR % 1
8.3 fud%

8.3.1 AALFARIAEE . B, AR EAGEIT 40kg. FEAIERE . B RIEEER A . B R B
s, FHBSURTE. AR WIERERIASRS.
8.3.2 AEFEAPIA AT K FEE AR WndEgm T S, FUR . HuE. BESPERL.
8.4 BHRIAIEAE
TEIBHAICAL S AR . By, FERIARLBEARE, By hBRarifs .
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B3R A
CEERMAD
W&k A F Tt SR = 0 P A S HE B I B R %4

A1 R~ RS E
A1 TGN S R B RR A . MR REFNE SR (5] —Fh A, A P AN S SR P T L [ 4 Bl 2%
A 12 BEIEERIRS . SME R SR 2% GB/T 14981 ity B 4% K L EAS EESAT: BELIRIAW I R~
AME e Fo P ZE34% GB/T 702 tr ()55 1 4 22 FE HIHAT .
A 1.3 B FH R, ANAEES, LB, TRAAKILIME, SEAN/NT 1000kg.
A2 HBREXR
A 2.1 2Ry

WAL OB R i) BIRFF &3 1 IALE o
A 2.2 YREETTIE

BRI RV, DB AP AR AN LA B AR EE . BRAETR A RERER, B — R
i priE
A 2.3 BiBR)Z

BILEBE (BERAER) REAN KT ARREARR 1%, T2 liikZHE AL GB/T 6478
EK
A 2.4 REFE

RIMPOGHE, ARARIRATLARL G598, Bk a4 BRI E. R e IREAR
R I 8 72 2 2 BN RIR AR 2, PASIRFEANER TS 0. 10mm AN R S
A. 2.5 BLIRHR SR

BRRAR SRR =6 2o
A. 2.6 THi%%

VIBr it 563k A F 6 bai o 5, BUREET IBOASS QA TIHRAI/EATIED . THRRI %I YBIT
5293 AT . AFEA TS 574 TUBAT I R S 2 Lo 102, SFE RTINS S5 AT AT 1 s 2t 13
TV Je RN T A A PR P L 3R 3448 K.
A.2.7 HEE

fifi £ =76 HRB.
A 2.8 dE&m IR

iz GBIT 10561 #EATH S, 4@ I AP T &R Al HE .

KA1 ESERBUER (O

A% B % C % D %
Je Ju T Ds %
GIFS LA ZIE LA ZIE A 9% e
G <1.5 <1.5 <1.5 <1.5 <I.5 <I.5 <I.5 <I.5 <1.5
A. 2.9 T & RE

TS R v e PS5 R A FH X ) DR il M 8 726 0,

1=26. 01 (%Cu) +3. 88 (%Ni) +1. 20 (%Cr) +1. 49 (%Si) +17. 28 (%P) 7. 29 (%Cu) (%Ni)-9. 10 (%Ni) (%P)-33.
39 (%Cu) *.
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A.2.10 ViEMH

PR R4S BV, DA R B2 [ R R ST T D PR S A VA IR | Bl K T 3RAF 24 90%11) 15 [
(UNIEEZAN
A 2. 11 fikf%

TERE M ER A EA A BT IZEFL. 0. 2. REE. JeRME m. BRI —
FEBRAA HDERA S HO (BREERD RATRIS A KT 1.5 .

A.3 RRITiE
RN RO H  DUREECE . BORE TR SGAL . IR TR SR A2 R,
A2 RRTE

s R 70 H HURE R HUREJ7 vk B r [ OWIRFS
1 = %X 1A~/ 4 GB/T 20066 GB/T 4336
2 AL 1A4~/41 GB/T 2975 GB/T 228.1
3 TS DR i P A 2 1A~/ 4 GB/T 20066 GB/T 4336
4 Jli i = 2/4t ANFIR /4 GB/T 224
5 R 1A4~/41 MR/ 4 GB/T 6394
6 T4 34/t ANFR /A YB/T 5293
7 e 8 A 24/t ANFHR /A GB/T 10561
8 R T 24 € D) — H
9 ReFL AME 24 € D) — TR WbR R R
10 T 34/l AN FR /A GB/T 230.1
11 (S EEEEA 24/t GB/T 226 GB/T 226. GB/T 1979

A 4 RBHN
A 4.1 R AN
A4 101 BARAH ) ke RN 8 A E AR R B R B AT
A. 4. 1.2 HET7 UIRORAIEAE B AN £ G AR AR SR A E , 77 A RO AR EARS AT A B A 50 100 H 2E47
oRER AL A
A 4.2 HARE
M R A IS, B E— S =Tk, F— R R 00RES [ —#
SEFRFIRE CI RO IR 2H o
A. 4.3 BURRECE SR AL
FEALEAAA I IORE RSO S RSB S A 5 3 AL 2 RIE .
A 4.4 55 H 2
A 4. 4.1 ARM IS 505 ) MIF% GB/T 17505 FHEHAT -
A 4. 4.2 BEEREORUEANM G AT, SR —45 A AR &R e ks 3 45 58, R vr AR
A.5 B3, HRERFERIEHS
PO IOARAIE R AR B F BB 4 GBIT 2101 IRLE Sh, R Rt K~ 25 | 1.
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Mis%k B
CHORHE)
] PAY i 1 o 5 PR WA B B LAt A B 22 B o

A 35 R AR MR AN ) RS A0 “I8He” TR 7B “B” L “Mfi” JE R B A O B = AR A, RS AR A L
R W% B.1 Fis.

SRB: TR EARIZE: BWRBS. Hrb: B— “ig#e” #5787 Bolt H 55 S0 78 WR—TiH i 3550 %17 Weather Resistance (3 0 1 78, 8—X[E R % T; B—&
ER

3 B.1 F5E IR IR AR R RS MR H & X

P | e W T T
BWR4
BWR6
| B e Bl S B
it 540 BWRE | MB*WRHBHLIIR | \yp i 35 i idlWeather Resistancelty 3 B
BWRBS JERFAEA B4 T
BWR10
BWRB10

PN e i MRV R R TR e s A AL 22 B LR B.2 BT
2R B. 2 TR R RS R R AR M 2 OB

R TRAED /% N
— PG
Jis C si vn | P | s | o | i Mo | cu | B | T At | HAboE
AKT

BWR4-A 022 | 0.10~0.30 [ 0.20~0.50 [ 0.120 | 0.020 | 0.30~0.60 | 0.20~0.65 — 0.20~0.55 — — — —
BWR4-B 0.22 0.50 1.40 0.03 | 0.020 | 0.30~0.80 | 0.10~0.65 — 0.20~0.55 £ER
BWR6-A | 0.23-0.28 | 0.10~0.30 | 0.20~0.50 | 0.120 | 0.020 | 0.30~0.80 | 0.20~0.65 — 0.20~0.55 =
BWR6-B 0.30 0.65 1.40 0.03 | 0.020 | 0.30~1.25 | 0.10~0.65 — 0.20~0.55
BWRS-A | 0.35-0.40 | 0.10~0.30 | 0.50~0.80 | 0.040 | 0.020 | 0.30~1.20 | 0.20~0.60 | 0.15-0.30° | 0.20~0.50 VeIl
BWRS-B | 0.35-0.40 | 0.10~0.30 | 0.50~0.80 | 0.035 | 0.020 1.20 2.0 030 | 0.20~0.60 K, [k
BWRS-C | 0.35-0.40 | 0.10~0.30 | 0.50~0.80 | 0.035 | 0.020 1.20 2.0-35 030 | 0.20~0.60 IR
BWRS-D | 0.10-045 | 0.65 140 | 0.025 | 0.020 | 0.30-1.25 | 0.10~065 | 0.30 | 0.20~0.55 T 4257C
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BWRBS-A | 0.15~0.25 | 0.10~0.30 | 0.60~0.90 | 0.040 | 0.020 | 0.30~1.20 | 0.20~0.60 | ~— | 0.20~0.50 060(?(?:5'“ 0.02~0.10° | =0.02 ae
BWRB8-B | 0.15~0.25 | 0.10~0.30 | 0.60~0.90 | 0.035 | 0.020 | 1.20 2.0 —  [0.20~0.60 | 00008~ |0.02~0.10° | >0.02 ac
BWRBS-C | 0.15~0.25 | 0.10~0.30 | 0.60~0.90 | 0.035 | 0.020 | 1.20 2.0-35 —  [0.20~0.60 | 00035 |0.02~0.10° | >0.02 ac
BWRBS-D |0.10~0.30 |  0.65 140 | 0.025 | 0.020 | 0.30~1.25 | 0.10~0.65 | 030 | 0.20~0.55 060(?(?:5'“ 0.02~0.10° | =0.01 ae
BWRBS-E [ 0.20~0.25 | 0.13~0.28 | 0.55~0.75 | 0.012 | 0.005 | 0.70~0.90 | 0.35~050 | — | 0.30~0.45 | 0.001~0.003 | 0.01~0.03 | 0.015~0.035 | ¢
BWR10-A | 0.33~0.38 | 0.10~0.30 | 0.50~0.80 | 0.035 | 0.020 | 0.60~1.20 | 0.20~0.60 | 0.30 | 0.20~0.60 — — — ae
BWR10-B | 0.33~0.38 | 0.10~0.30 | 0.50~0.80 | 0.025 | 0.020 | 1.0 2.0 0.30 | 0.20~0.60 — — — ac
BWR10-C | 0.33~0.38 | 0.10~0.30 | 0.50~0.80 | 0.025 | 0.020 | 1.0 2.0-35 0.30 [ 0.20~0.60 — — — ac
BWR10-D | 0.15~0.45 |  0.65 140 | 0.025 | 0.020 | 0.50~1.25 | 0.30~0.65 | 030 | 0.30~0.55 — 0.20 BN a0
BWRB10-A | 0.20~0.30 | 0.10~0.30 | 0.70~1.20 | <0.030 | 0.020 | 0.60~1.20 | 0.20~0.60 | — | 0.20~0.50 (2232;; 0.02~0.10 |  =0.02 ac
0.0008~
BWRB10-B | 0.20~0.30 | 0.10~0.30 | 0.70~1.20 | <0.025 | 0.020 |  1.20 2.0 — 0205060 | o [ 0.02:0.00 | =0.02 ac
0.0008~
BWRB10-C | 0.20~0.30 | 0.10~0.30 | 0.70~1.20 | <0.025 | 0.020 |  1.20 2.0-35 — 0205060 | o [ 0.02:0.00 | >0.02 ac
BWRB10-D | 0.15~0.30 |  0.65 140 | 0.025 | 0.020 | 0.50~1.25 | 0.30~0.65 | 030 | 0.30~0.55 — 0.20 BRI a0
BWRB10-E | 0.20~0.25 | 0.13~0.28 | 0.55~0.75 | 0.012 | 0.005 | 0.70~0.90 [ 0.35~050 | — [ 0.30~0.45 | 0.001~0.003 | 0.01~0.03 | 0.015~0.035 | =
BWRB10-F | 0.23~0.28 | 0.10~0.25 | 0.55~0.75 | 0.012 | 0.003 | 0.70~0.90 | 0.35-0.50 | 020 | 0.30~0.45 | 0.001~0.003 | 0.01~0.03 | 0.015~0.035 | &
BWRB12-A | 0.35~042 | 025 [ 060~0.90 | 0012 | 0.005 | 0.90~1.10 | 0.80~1.20 | 0.25~0.35 | 0.30~0.60 — — 0.025 ac

a j T ERENMERE, W RAERIN—FhEL— M Pl BRI E S 40 Nb 0.015%~0.060%, V 0.02~0.12%, Ti0.02%~0.10%, Alt=0.020%, Sn. Sb 0.01%~0.25%. #& FiRTZH-&4 N, M
FERERE P MO R GBI LIRS B R BRIE -
b ILE AT RERHE.
© ARABEASF SR BRI EAS TR, AR 1 Z AN HARE S &R

TE: WS AF 20 [R5 9 S5 S SRR R 19 R SR8 7 o

10




