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Preface

I have known Ben Young for about fifteen years, and May Su and Jihua
Zhu for about ten years, as friends. fellow researchers and co-authors, with
May completing her PhD under the joint supervision of Ben and me in 2014, 1
was delighted when they told me that they were writing a book on aluminium
alloy structures, following many years of research in this area, and very happy
to be invited to write this foreword. The fact that the book is written in Chi-
nese presented somewhat of a challenge, but with some very basic knowledge
of the language and knowing the authors and their published works in this area
well, enables me to contribute this piece.

Aluminium is a material with great potential for structural applications,
but with many key differences from other metallic structural materials, like
steel, aluminium offers advantages over steel in terms ol weight, corrosion
resistance and formability, but challenges in terms of reduced ductility, fire
performance and weldability. This books draws together researches conducted
by the authors over many years and presents a comprehensive overview of the
subject. It covers a great deal of experimentations on the material, cross-sec-
tional and member responses of aluminum profiles, together with complemen-
tary numerical studies, and a detailed explanation and evaluation of available
design guidance from all over the world.

This book will serve as an invaluable reference point for researchers in this
area and for those specifying aluminium alloys in structural applications. 1 con-
gratulate the authors for the hard work and dedication required to produce such

a publication.

X, Cordner

Professor of Structural Engineering
Imperial College London
April,2017
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Leroy Gardner is the professor of structural engineering at Imperial Col-
lege London. His principal research interests lie in the areas of structural tes-
ting, numerical modelling and the development of design guidance for steel
structures., He is a member of the European and BSI Committees responsible
for Eurocode 3 and Fellow of both the Institutions of Civil Engineers (FICE)
and Structural Engineers (FISE).
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BB AL F AT B & R AL A .
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EME WMt s . BT EPr B8 B BOt e . XEE S &
B FMD (L TR ERBEMIE™) (Aluminum Design Manual s AA, 2015) ,
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FEFR Ok Ph 2 T 2015 4E5E AL T CBR & & BT ) CAA L 2015) B A i 81T T
6. %W 322K AR R R i 5B ) R BORT it xR T R e
P BT o A R B R 8 S8 X AT 8 s T R KR /R P 22 AR o (AS/
NZS, 1997 ffg 4 A 8 B 0 5 3% [ A0 (A A, 2015) 4 A6 4 1oL M 47 o 2040
(CEN) i 5& i B AL AE (EC9, 2007) B 5 B LA 7E 2007 4 R, 5587 it B 8 RE
T AR DG A T A R B2 o B 1 2% b ek 7 Al A (1 A T R Tk DA R i
E SR B B I . AN R A BRI HECh T IZ A et ik ik
S BE 1 (CSMD) il L $e 58 8 1 (DSMD . 9 2 #0002 DA im0k, 42 0 1 i
PRFEIE L i ME & . b 3% B2 9 BE 0 T B — 25 % IR OF AL T A4 Rk AR B Ak 1Y
FFAE .

AfEHERKMNFESELEMWADIE, BA EROEBEANIFEE. 584
UM ER LK FERMAE. AHREEENBG M RG24 HET
JEZAEDE AR B45 Gl A SRR  BUE S EDR S B A S mEm
12 PERE T DL R 25 A VR BEA MR B S A5 1T O ik CRLE [ B B b o
HoA 33t 77 30 R B T 24 A0 38 0 S 2 0 % 2 o E B (CSM) K B $% 98 BE %
(DSM)FE 58 5 42 548 BT 4008 1 7 R o R 1 — 47 2 8 T ) 8 7 22 SR Fn) 4
W N R SRR A S A R g R R A e A AR
R4 T R R A 3 T R A A

IR 9 T AR ) 2 S5 AN [ A E L IR AT HE X R S S S W AT
THE2EMFRT. B 1 EREANATHEGEM RIS MR RE BE8%
Fa) D0 R 0 8 B B R B A e T2 A B e AR K B AR BB A M
BHEATET & TS O wOR R R R . B 2 BB T E ARG TS A s g
IRES IR IR SE . 55 3 BELRIR T 686 & 19 B0 RHRE B FUAH OC 19 4 BHA S8, 6T
B AR ) B E IR« LA B 1] K 4 A1 5 () 5 A% BRI ) R R DX X R A 4 1 9l
B . 5 4 FERE T A (R A A R L R S B A o R R TR RE A 1R
e P =



i #

H

B 2% AL A& 58 i AU B0 25 S8 . I A 454 AR I K A 4 A A kP R 2 i K
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SER R A S R0 L ) B B A A R Y B s B S St e AT T
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1.1 fa== itk i

FRde ek bR A T EE B T TR R . — B LA R T A
TE. M B 2 0 108 58 S 10 4 e R BE O Bt L 48 2 S AR 8 LAY Bt 4
JEFF R $88 &M BRI A &R IR F 1886 4, 93 T — {7k E A Paul Louis
Touissant Heroult fl—{ 3 [E A Charles M. Hall(Mazzolani, 1995), A 4fif
B0 — o ol AR AR A 4 R o A BB R .l Wm0 B A Hh T R
BT L AR A B o DT B 155 B 1 0 2 L W I R OR . BT R R
BE AWM TR — B TR RRE, 2REFREC LM 2006 41y
3.45X 107 t MK Z 2015 4R (0 5. 77X 107 t, F 3 B R 7 40 A 76 P [ AR A
FE A A R R WA . 3R R A @Bt T (AAL 2015)
HLFE BB B SRR R b T Fh IR AR A8 A B R AR 7= T2 347 4028, 192 b i
Mz Tk (B 1-1D 8 S 25 (- 1-2) (BB T F AL s, =l |
TART R FER TS FT6 R 5048 G 4 o A A% KOME 2 A () 5T B A 45 44
_.g«*éc

A AR R TS A A b R 5 10T B0 45 4 L A B 1 9 ) 2 e RE A AR
ZAETE A B S WA AR L PR A B S A B T 45 3 T R T IZ M A . 4
JREETE 1886 4F Ny T —Fb ok Ak Z S5 7E 1897 4E 4 7 FH 5 %' 5 San Gioacchina
AR BARBE TR A E (Dwight, 1999) . 148 A 4 00 & 50 FJ27E 20 tH42 50
FEACHIBRI (Mazzolani 1995) . MR B 4% BIl J& 76 f 2% 19 20 4Fp B & &0
HEOBOR Bz N S A TR, AR RN R TR S A 45 B 5
58 LA R A7 I BRI RO 45 4 o S ARLE P %) 491 ok A R 45 b, it B b 5 — e
BAEEFR——INELR Arvida 885 85 (& 1-3) F5e 1A Wm0k (& 14,
FI&IR MY Tornado SEF T 450  B9ES A 4 JETE2009 4F RS T o 45 AR U A9 fik
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fERpE" 42 (8 1-5) . R [E X8 & & 45 0 i 0F 50 A1 6L FT R AP B0 . (8 & R R RR .
2007 IR H IR T4 — PR A 445 M Y (GB 50429—2007),2013 4E 73
TR RERBAES W TR EREFREE O GZBIAAR T L 800 m. [
4 1500 m. G E AR 1.3 km® (& 1-6), JEAE K 55 & 4 Bt 76 B0 1 1R Bt 4%
Mml$ﬁﬂTﬂhlamm%u

AT .%‘-%%ﬁfrkﬁ?‘éujﬂﬁﬂtf’i*»"E’:EIU it B R T2 IR &
RS TREME 2&®Wm. A v EARERE KRN HEX. It
Y BB A 4 T I (ol BB AT, — M2 aed 2 v PH B Ak P R T K 3 AR R B R . TE R
HART HAALARESEASNEGEERRE HL. 82 ESES
TR R FF S8R i R B R TS YA R A EZ%EE:AMHHJI’E e #E .

-1 BEREACHIENT B2 ESE (ES, 2013)
(Mazzolani, 1995)

1-3 g K Arvida S8 &5 & B 1-4 FI¥EEEL (Badger, 2009)
(Aluminum Company of Canada Ltd. , 1940)
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B 1-5 -k /R Tarnado # 1-6  E K [E BR1# 5 o0 R R

(The Aluminum Association, 2008)

1.2 fASENMHRE

WA AR ST R SR . REAE U 6 AR A
BB SR BLAE LR JLAS 5 .

(1) RS b B0 A 4 00 2 8 R 2 g AR 1 1/3 T s B 5 0 5 4 A 4 T
CEL 170 PRI 88 A 4 205 A v 1 07 PR AT DA AR KRR B ot 0 6 45 40 1 1 1 [R5
U T A A2 R 2 ) AR R

(2) B FH MR 85 4 008 SRR, 5 T8 . B AL ] UGl o 2 2L
JEFE R BT B, JLF 0] LA 77 5 A B R B B (] 1-8) . A & RMIEA
S 38 353 330 3 AR A0 I — R B RE AL U AR e o L B A B B
B[ (Kissell, Ferry . 2002) . U2 & @M EHMLTWM M EZHLAZ—.

(3) PRSP A2 S BR A 4 R T RE T B . B A
LA XA RE R A SR R AP . Bl A ST
T AR AS T BT R T BRI Y R 3% 2 O L L R A TR R O T P BR K
1 2E 4 i
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4) T EBARIRE T R E S e R s M . BARKZHE /MM
BHEMRIR T A S Lo (B R B A& S I0IR T A9 E R4 £ 88 i (Mazzolani .,
1995) . X —%F S L 55 A 4 BN TE IR IRER 55 F A SR A2 B 45 #0) B FRAE A B4 6} .
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FEEA SRS KR MBEIR . 555, 83U K 2 505 R A5 8 Rl 15 4
B4 by THYEE B[R] A {50 A T G A5 ol X Pk B [ B . 24 X AR AL B4R 5 & HE AT
TR AR 7 A 1 A B 2 DR Rt g ARG ) 3410 X 4R 1 8t B2 3k R A2 A3 W) X Ak
~ BB B I DX ) 3 B R A AE KR A PN (1976, 2 mm DA ZEAREE I 25. 4 mm
R IR I 1-9 7R . R T 6000 WS A48 & 4 R P2 AR i R SR
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B A R 0 T B R 0 FE B A L BF R L8 1 AL K (Mazzolani, 1995)
KREBEEMABE &M R EREN, XU AR EL. FHik, AT
T ot B BE 4 O PE LR PR RN SS A 1T Ry o A o 3l i R R R () 1-10) X B T
R FEEAT S A

[ 7 I i

Enaas Al

Js 3 i 9 1

1-10 #1372 #Y B % 35t B (Dwight, 1999)

R P S BB B A 7 B 1 4 1 JEAE R ST — e 10~800 mm, H
JEARARR o HARBIN T R E 2 4 FILA 3R

@ iR — MR EBARM IR . N 7 BGE O ERE . Gl R R > B
WANCR MG JEMEEE.

@ B KA RS o BB RN E B R P

@ BAIE A B AL AR b I Y R T D e AR . B AR BT
AR R E T 55 R b i B T AR

@ SR JG P 34 e im g s o U A4 DA 5% PR A5 2
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MTEE W E” TERFERE. 886 EHnBm XM EEH
A R A R S PR O G st Y L e 2 AR T L ) 3 5 4 TR X R 5 R OR 150 AR HE
MESRE . FWMEEEAE HE 2088 WEE BT AT . 2O
s 2R % . XEBAS ML THM N ERRAZ—.

L4 B1HAEZ

R E AL CAA, 2015) F01 KA T2/ 85 74 2 b5 fE CAS/NZS, 1997) 1 H Al 7E
BASGMBITH R BRETZ MR RE . X P RLETE N AL HE T
Fk b AR B — B AR R AR L ) B ik B R BRI R AT IR
o R T R R E A5 A BT SR R A R A SR DR AT . )R
FE /07 P4 2% (Y bR o 2 B8 T 38 [ A L 32 8 I 00 A 1 ORI /8T V8 22 AR 5] A
T ZR B ke X Tt IR 5 S A4 U A 5 (R RS TR e T K

R AL CECY . 2007 ) AR 408 i 1 A9 58 B HU 28 B0H 0T 7 hR 4 26— MR
TET  JE S AT I D S A T LA B il R TR, o Oy Y R T D) SR T A 8k ke
A VR 4 AT A U DA 0 R S D ot | A A 2R A8 ) BEAIR . RT R RR U R T Y
O o A E RS PR b BRI 7 2% 5 ek 7 7 s Al A T 15T T O ik LA B i E 4
RSB . Y AT D BRI AEE © 2 VPR R B A B B

REWGEE MU M) (GB 50429200 fERME b X E S % T
= M BT R FRRCH RS [R5 A T A R0 MBS s AT 8. MRS A
RERE WM EE BREFTEAX SRS WG M) (GB 50017—
2003) LA B ¥ 5 0B 7Y A9 45 #4) £ R LT ) (GB 50018—2002) H (4 % 28 R 7ETE
ARGk LR R AR SR, 2009)

BEAh 18 B0 T K% 1Y Gardner 242 H BAGE i — & 3 9 07 5 (Gardner,
2002; Gardner, 2008; Gardner, Theofanous, 2008; Gardner et al, 2011) it
T % 9 B s (Continuous Strength Method, CSM) . CSM & %] J& £ X% A4 45
Fil Bk A9 4 BL T S B 55 58T o 78 Al A R RS R BB P 9 3. CSME7E 2013 4R I
AMCGRAE BB R ¢ 5E E AISC AW Bt/ ) (2013) . Feilt . #5 BUIR 5%
(2014a,2014b,2014c0) % CSM JikiifT T AR MEEHG iz A kB E &M TH
BeBENZEMZE R U RBESESRNBABEET. CSM &iEE
el A BB ¢ E AISC AW E ) (2013) .

Fi o — RN IZ B8R A Ry 0 4K SR JE 3 (Direct Strength

6 —
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Method,DSM) . % 7 #: & B 5 i1 Schafer fil Pekoz (1998) 42 H i1 ¥ 25 B4 (1)
SER BT T Ik 05 R HUR R B 55 (2008) #EAT HE — 20 58 3 B S 0 R BN 8 & S
ML RO L RN T O A SO R DU PR SRk o B
Tl $2 ) A9 T BT 20 AT B9 A R R O ik o %Ok DA R A 0 D et R i g
iR i FE ) B 2 o A ot O S T ot A L T o ) R R RN .

YHTEE T A B BE MRS BB R ER EE R BT,

(D \EEHIESRA W 1/3. MEE & EMEd THTZ SR
BEJRE /I 3k S BURR S Bl GO 1 1 Ji it s E A TN 25 Mk (RO F . G B A
AR 7 0 T TR A il R T otk A A i X A 1 o 2 B
) 5 1

(2) A5 0K THT 35 1 1 T 43 3510 A Al Cn S T T AT 4 AR AR R 3R 4
B« LARR A S BIF 5 % G 5 A 8 T e ol o R TR DA b Ay i e K
AAE ST oty T AN EE A T 2R SRy BV o R 5 1 v AT Ay TR SR L T
(AL 5 B AR AT R I BB 2 0% A R SR 38 A 4 B T AL 58 1
WA N E A A SRR, XEBRESFEMFNES RSB TA
RSP T 5 A T R R

(3) A O80T 2 A 75 18 & M ) A 3 FR R ot 5 BE BSF G R TRT fb Bk B 2
W AR RIS A A T )R B SO . 3k e AR X T S A A AL S R 1
RER/N I T8 NE % A SRR NSRS S EMFERER K.

CA) |y T80 5 4 BF LI b o 4 TR 6 A 2% 3 A 2 M AP o TR G W 2 e oty
R 4 4 5 B e ST 2 LA TR [l Ot A A g
PLERC AT 7 KBS LRI AR € 1 39 K 36 [ K 1) % 25 4 45 F 1 A
o SRTIER & 4 45 f w2 T il L3 R A B 8 T R A Ok [ AR F 4R A
ZEH

(5 WEAb o LART SR T58 6 S 45 04 1 AF 93 32 S48 o 7 187 B0 i 40 1 3% 1, ik
RS T E A B0 2 W RS EE M. S - DR
RS IS % o R R 5 95 4 R RE WD AR AT PN O T A A L SRS TR A TG P T R AT A
KA. FERXFIEOLT BT LAR B0 A R 5 3h R O iR S i m e 4 L.
TELE 0 R 50 vh % TR Z5 40 1) 1 STk 22 17 R AR 2 10 7 Ak« B G ] LA 4R 85 45 4 1 7R 2R
BE 71 F1 U /NHE JEF (Nethercot et al, 1995) %,



