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o T VB T A — TG AR A 0 A A T K A BR A Ky
15 min, #iSEPNAH PR MIEE Cr.Mo #1 Nb % &
S ICER , TE P = BP0 e TR TR A o B A [ R R
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$5 T 250 MPa il 345 MPa i A~254% 20 | JREE K b1 K
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Tk e R B 273 iR A ATk W BT OF & T REE
i AR B AR AR 422 TS, H A5 T JCHR id 2 Y
o R MM SR A K B B
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XF F 2 55 1E S AT MR B 0 4K 45 4, AR B
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FHIR LR, 76 A [ A i kbl PR R R 28 A fe ok
EIH AL 680 °C ., X5 K W, it K 84 e TR T
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BFAIB A 1 i 0 TR KB A T DR AZ K IRRFS TR B AN
Ffaf 4841 G, B2 55 7 25 A1 00 B0 25+ T % it 4K
BRI S | B A N 55 2R FH B K U 6 IR ] il A2 45
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RS (] 1 SN 25 0 R A KT — I DA R
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e 1 2H A b A 3R] B2 R 45 M 7E KR R IR R B T 1 22
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ey A 14 YR R - 2 R AR R A A R 1 T K B AR AT
A [ri) ) 658 T e 26 PR R PG AR AR RO AT i 1~3 h
AN EE TR KA BIR 25K, T A A 15 B D 1) 52 ) B9 A
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A AERRE A R4 1950 K AW AR RE | 7644 14 fif
A3 PO ARG TR KR R SROA g A7 0 T, A AT R
WD B S BR B KRR

3) HERJZ B AR 15 (ST EL SCT)

Xof i KR BREESR A B BOR HLAL T/ As (]
PN B BRER T K R AR GB/T 9978—2008 I it
KB AR P K IR I B R EE 5 T 1000 °C LA
(M3 kR I 87 min B ) TR Ak AR A e R TR A%
5B TR IR A TR Y 2 4 R TR
W B KPR PR I R T K B 9 KL (Intu-
mescent Coating ) f2 $i& 15 i 54 25 #4) i B BIR 79 A &
T30 U AR KO AWAL {7 3 T A0 J82 ik 8L R 7 52 2]
e T AR UEAE T 2 T K2 B B2 |, T A RE
GRS KW R R T o K B A R A O G IR AR
W AR AN [R] 8 TS KR PR SR T 2~ 5 mm B2 AT LA
R T ) B R R AR A A R S E T A B Y
T K 45 Ha A8 2 1) R B3

X SR FH IR K 50 T Rk B9 TS B9 45 4 HE AT 00 K 2 4
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KRB

1) B 2 T Ik JBE 42 ) vk o X T T ol PR SR
7R AT 3 B B TR N (S) KA 1 B2 A K R (SC)
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A SR A 50 1 43 M TS Y O 3k i R K A v k)R
LA 2 0 ST s SCI it KM F, R 2 R
JEE LR 11 B0 A) 23 A6 7 3 300 i A AW B B 2 TR AN
#3600 °C | it K A AE 600 °C 1 A3 3 B HA] 3 2
KR AL G TR BE R TR

2) BB I S B A 9 6 i ok AR BR SR
AN A 28 HAS R T B9 AL) 2, R AR i 43 A7 3 53
SE T ARG A7 1 1 SR T B 3 0o 3 R 5 3 14 2 ik 7Y
VRRHRERE | DR 0 i 2% T I N L I R AR
BIRUE I A E Y o KB I T T 4 1 3k LE
o 2% T T 4 T T TR R R R > L & ]
DL IR Bl K TR %2
3.3 &5 at K A% 4R

o R T AT A 0 A AT v 0 B AN T AR
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Research and Progress on Application of High Performance Steel

Yongjiu Shi Xianglin Yu Huiyong Ban
( Department of Civil Engineering, Tsinghua University , Beijing 100084, China)

Abstract;

High performance structural steel with superior material properties such as high strength, high ductility, high toughness, better
weldability, improved weather resistance and fire resistance, has been widely applied in building and bridge steel structures. Efficient
and rational application of high-performance structural steel can significantly save steel and protective coatings, reduce production,
transportation, and installation costs, decrease welding workload and carbon emissions. Further reducing the full life cycle operation
and maintenance costs of steel structures. This paper focuses on the development and progress of high-performance structural steels
such as high-strength steel, ultra-high strength steel, fire-resistant steel, and weathering steel. This paper reviews the relevant
regulations on the application of high-strength steel in the current technical standard system of building and bridge steel structures, and
analyzes the advantages of ultra-high strength steel grade of 690 MPa and above through engineering application cases.

Recommendations are proposed for the research and development of structural systems using ultra-high strength steel, and drafting
relevant structural design and construction standards. The advantages of high-performance steel can be further demonstrated in improving
the fire and corrosion resistance of steel structures from the material level. The development trend of using weathering steel in bridge
steel structures and fire-resistant steel in building steel structures is summarized. An innovative concept of steel structure using fire-
resistant steel to form a “fire-resistant Steel + Concrete + Intumescent coating” ( SCI) structural systems is proposed. The steel
structural system without or with less fire-resistant coating can be realized, and the fire safety evaluation method of SCI structural system
is suggested.

The use of green and low-carbon high-performance steel to construct building and bridge structural systems is the new direction and
advancement of the steel structure. Meanwhile the welding and bolt materials, as well as design fabricating and installation standards
have been developed to promote the application of high-performance steel structure systems and contribute to the achievement of the
national “dual carbon” strategic goals.

Key words:high performance steel; high strength and super-high strength steel; fire-resistant and weathering steel; fire resistance of

steel structure
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