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REMHBREL, FFARTRBELREN B RELHRAME THEE IS FN, 5H
WM FEERE T RAGARBE T HTH LR, FREZA AN HE AN TS M F
WEMEHR TEAKRBEL, B ERAZ S40 Y L, FAEF KK E F300 MU L, i f
WEMER T RBAREMN P RRLIERRERE L, R REE, MR ERE S
. HEERBRRENFHEERRELNGE BE WARTURRYGEGHAEX,
HEARFWE LG 5T, TR TG E T RER,
XERANFHEE; RBRBE L BE /AR

DOI ; 10. 3969/j. issn. 1009 —3516. 2010. 03. 001

hE4yERE. V351.2;TUS28 CEFRINAS:A  3CEE4E:1009 —3516(2010)03 - 0001 — 05

K PRIREE T RYLGEH N EEEFE, B THET AR, KL T TEXE FREFEESLEA
HHHRZE WISKEEWRER, AR REHYE 2 ST AR . BERREL T HK
e UMY, B T RS BTN 3 -5 FE R AR RS B AT T Tl ST A MR IR 2R
£, N TEEIRELREMBESIYE:, AT B AR RIS+ 8 8K I8 A&, SRR (H48 i TR A 8L
7, T EL#— B EIKAE, B R EOREE L ITRME L. Fit, Rl SRS - R RIRE LB R AT R
R BRFHREREE, H—E, T AR T REHE™ Mg s & K S, 56 FI A Tk Bk
EFY, —ERSEBUFHNZR R OIRNERRE, SemREVSRE L ERNGE R, AR A
BRI R LR P UK VR BL il e P BRI TR B LT o

1 B B EA AoHE T TR 5 - i ]

TR % B EERT L ( Alkali ~ Activated Cementitious Materials, AAC) B —28LISBIR M E M E &R, UL Tk
R (ARG SRAT YR LXT Y . KA%) hFERM, 28 ST ABEEHEH
EA BRI R, RGN BHREE L (FF AAC IR L) ITRE R R EH RIBRIESEKE, 58
BRI K BRI T AR , B /N 53R B e B AL B R T A4 3 T TR o
1.1 E#H B4R

1) TYEHEHEFR TR L FHEE =160 mm,

2) BB R HITIRE R 6. 0 MPa,

3) T AR :© PUAE PURZER A F300; QT . Bk E 1B ERE P25; fE FEEHREE 1000
-2 000 C; MM . FHBFERER 1.0 2.0 mm; DU 45 : 55 FREE TS,
1.2 BELt
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SEI REUEAS R TR & BB RHE B L B A Hh iRt AR RITER M TR % 4
¥, EA SR SRR, B A E SR AR R T R E R E A R, e A A L
1.2.1 REAME

1) Bk R AR /RE T ARSEEYIF R RN AR, S RENBBRFEERN 1.43 g/em’,

2) BB RATLE Y 2 BB HEN ) AR R TBEE, L EW R 410 m’/kg, BE
2.86 g/cm’,

3)/KIR A5 AAC BN+ BEATHERERT L, S FIVE B R IA 1 42. SR E @ REBRER K I8, 5 3. 10 g/em’,

4) B EREE D, 1 X, AEAH, AEEEN 2. 73, 2. 63 g/cm’ R E 1 503 g/cm’, &
BEO0.5%,

SYHER: RARHAKEREA,S -20 mm,20 -40 mm —HKE, KB LLFIK 45.55, R EH, B E
2.78 g/cm’ MEFRBEE 1 590. 4 g/cm’,

1.2.2 REREEAW '

8 i IE AR, YE L 3 MR 0. 54 .0. 56 .0. 58 #15 M5 F & 360 kg/m’ 380 kg/m’® 400 kg/m’.420
kg/m® 440 kg/m’ B E R R BB RHE B L LA b, 38 11 46 BB E N A, R |, RN AV EE ¥
FIS KR IREEED A L #EAT 5T il Es , R BRE A P ER 2,

®1 BERERSHEEELRBEAL
Tab.1 Mixes of AAC concrete

BELRS BEE PF(%) 9@/ (ke-m”’) BE/(g-m™”) B/(kg-m™®) FA/(kg-m™)

Al 0.58 34 440 255.2 588 120 6
A2 0. 56 34 440 246.4 605 124 3
A3 0. 54 34 440 237.6 613 1252
A4 0.58 34 420 243.6 600 123 4
A5 0.56 34 420 235.2 607 124 5
A6 0.54 34 420 226.8 612 125 4
A7 0.58 34 400 232.0 615 126 5
A8 0. 56 34 400 224.0 620 127 2
A9 0.54 34 400 216.0 625 128 3
Al10 0.58 34 380 220. 4 628 129 0
All 0.58 34 360 208. 8 642 1318

®2 LEAREARBRLIHNERAL
Tab.2 Mixes of portland pavement concrete
KK WE(%) K/ (kg -m>) K/(kg-m™®) B/(kg-m”’) F/(kg-m”’)
0.43 32 330 141.9 624 1 404

2 BRBCR IBCBERRLE T R R A TR

BZLHBR B RHE R B LR T R SR E L, ZR(EBREL H SRR T T ER
WY P!, FER AR, MR AR UK, S AP E T, HBRGRLE3, 11 4R)
B A6.A9.A10 A1l A, &0 L TAEMESREN T Bt Bk 1815

®3 BEIIEHRRER
Tab.3 Workability of concretes

BELAS Al A2 A3 A4 A5 A6 A7 A8 A9 AI0  All  P(Vb)
YHERE/mm 210 205 181 206 197 147 193 172 130 157 50 178
BEE REF RE BF RE RBRF REF RE RBREF AF BF FFE RBRE
K Jo Jc X v X P . T P x T T

3 BRBUKBCEEAT BB TR BE L ) 1 RE

BEEHIT SUEBERRS RS EIRE L R RR T ) 1 ME T, B R AR 4,
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F4 BRIBERRER
Tab. 4 Strength of concretes

MEENA mfEl/d Al A2 A3 A4 A5 A6 AT A8 A9 Al0  All P

6.69 6.80 7.02 7.03 7.14 7.70 7.08 7.26 7.47 17.59 7.49 5.43
6.8 7.56 7.39 7.20 7.66 8.09 7.46 8.18 8.36 851 8.38 6.83

7
PLHTIRE/ MPa o8

80.7 80.4 81.5 77.1 79.6 835 79.2 80.1 837 839 84.8 352

7
5 /MP:
PRRE 2 28 86.8 86.9 837 8.7 87.4 8.5 87.1 8.6 90.1 90.3 91.9 50.7

MRS R AT LUE L, AAC IBEE L HU T3R8 20 R B E ST ITR B i HE4n, M KR . 28 d Hir
SREREEKIRIREE LT PIRE 24.6% ,15 8.5 MPa, JLE5R 5 81.3% ,15 92 MPa, 7 d fiirseE#E S
41.8% ,3%57.6 MPa,7 d $L R E 15 138. 4% , 15 85 MPa, AAC BT RRERK .7 d FITRELA K 28
d BRPEM 88.8% —97. 6% ,im T AKBIRE S P B9 79.5% ,7 d FLERAEFy 28 d 9 88.9% -93.3% , ik
BT EEKREE LR 69.4%,

B FELEKRIRE LK H,Ca(OH), AR E H/KBRER 25% -30% , B £ THREEE
B R S, BT Ca(OH), TOKESS 11, % IR TEE B B B BN 156 , (R 0 3448 58 B FK B SURI 1S
K, EZHWERE—E, FEHBRE, M AAC IRE /KSR ILFEARER Ca(OH), , BT K K34 53E & 6
SREEMRE T L AMBERERE, EEARNIUEBEABEES L, AACBE L 3R Bl —&
RIREE T F M, BOR RS . WA 1 Z /T, AR BN, BRE Y B 18BN I f5 , PR RT 344,
R REY BRI FRE, BARENAREK, RAERE R G EANT A, KBRS LG ERER
JEANA, R4 RS R T RSRE, R AR, A BT SiE 2B,

4 BB IBEEATRLE TR BE L i A RE

4.1 Hishes
RABKENESEE TR BENS ST E, TIRMER BB PR S T BBt ae, #KE N
BHAERBKE(EBRET KEEESTHALRB T E) ME T, A TBEREERRBRKE ASTM
C1202—05" By B MR T B ME #1T , RIBAE R FE S,
F5 BELBKENTERBER

Tab.5 Penetration resistance of concretes under hydraulic pressure

RBELRE P Al A2 A3 A4 A5 A6 A7 A8 A9

EA{E/MPa 1.1 4.1 4.1 4.1 4.1 4.1 4.1 4.1 4.1 4.1
BAEE/mm BBk 1 0 0 0 0 0 0 0 0

HERE S10 >80 >80 >%40 >0 >S40 >S40 >S40 >$40 >0
6 h BHE/C 2735 1 894 1889 1876 1856 1847 1841 1773 1771 1751
aBETFEEE F 1% i 1% i 1% & % 1% &
MR R LUE i, AAC B L B HEHKRREETBRE, XEHTHEHIA AACRELT
VEMERESF , L RFETE/K R IR T S B X U~ AL HME B, IR R BR/NFL, 40/ AL (3 x 1077
-8 x10 "mm) &3k 16. 6% , AL EL K IR 3. 4% 107 IR L S N B0, ik AAC IR L TR B
MFEEKICEEE L,
4.2 HxMEeE
R ARG, R BERE K S AR %) WHLE 1T, PUAMERERIGHRER S ARE
HERCEE, Rl —4 P AT ad LRI, S5 R LK 6,
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®6 RBEIMFEMEABRER

Fig. 6 Frost resistance of concretes

BELRS P A2 A5 A7 A8 A9
FREWIME ke 10.25 10. 54 10. 49 10. 48 10. 63 10. 45
FhPBIE/ GPa 53,23 55.40 55.71 56. 21 56. 44 56. 03
WE 100 275 275 275 275 275
RB1 FEE#E(®%) 10 0.1 0.4 0.6 0.6 0.2
Hxfsh(%) 67.2 93.7 91.4 90.3 91.1 94.6
WE 125 300 300 300 300 300
RB2 EEHE(®) 1.2 0.1 0.5 0.7 0.6 0.4
X (%) 52.8 92.0 90.5 89.8 89.9 94.6
R F100 >F300 >F300 >F300 >F300 >F300

TAEH, EEKIRIREE + P FHZ4 N F100, AAC B3 TR ZHITE F300 YLE , Pkt eE T, 52
L REEEB R EERE T PUAER., XER R AAC B L AR IRIREE T ST X, 40/ L )
K, WL, PLB BRI, A5 AR RARE RSB E R , #PUBIRae 7158 ; B EREHWBUKIRER
BRI, B T R R PR A KK E S B EFLKBE ) X EHE R TR A Al
4.3 THEEIERE
IRYBCIRBE L T o T BRI T v ) U e AT T S P BRI Ie , TSR 5 R LR 7,
£7 BREIREERBER

Tab.7 Abrasion resistance of concretes

BEELRS P Al A2 A3 A4 AS A6 A7 A8 A9
EREHE/mm 1.17 0.85 0.58 0.61 0.96 0.91 0.45 0.77 0.58 0.46
T E 1.92 2.64 3.87 3.68 2.34 245 499 292 3.8 491
A LLE B AAC JRBE L i B M RE B L vk e TR 4t
i, EERE A4 99, BKRBEELEST 1.22 F8 RETTFHERABER
-2.60 %5, HEHRMAET AAC BEE L A EES@E KR Tab.8 Desiccation shrinkage of concretes

BEHHEBATMEN, B8 TRENFLE , RKGE  HE/Cd P A2 AS A7 A8 A9
JEEs , BRI E  KRREEE, HEERE SR 1 30 30 47 31 42 54
ENEEEN
4.4 THEMRMEEE
14 117 206 201 212 9 220
RAECEERE L RIS RAMRBTR) o0 0 20 o ome e
HEHEAT, TR S RS LY, RALE | AR L 45 243 a4 240 251 245 259
KIBIREEL P, XNBEE R T EHTNEITHE, 60 269 278 273 284 271 287
HIRNFES,
A AE 1, AAC JREE+ B HIRZE(E H K RIR SR+ RE K, T/E BH (M 28 d i) F/KIBIB B L R AM Y, —
EATFE—RK, BIRREIREE L.

5 BRI IR BHE T R SR 1 R T A5k

RS BENGHTIGER, SRV AAC R+ BA BIFMME T, b THg. R, it
$AEDRZE Tr B, R 7EM0E T2 B8 Ik m LR E , i T T ZME AR BEA KRR AR,
RV D4R M Z4RAT 5 -8 h, 3747 3 d BIAT, ATI{E TARCRM PR EARIRE, AACRELIEER
HHEREL R RAE THAR, W EYGIREE LB E &SI ESR, SN AT R T T Z 75 k7T AAC IE
B RMERESEAITH.

et , EFARANGTEES, FHELEARFTHIX 2009 4 10 A #HEME MG, 3T AAC B+
FNZIEH # FEHE R K PR TR B 4 1 B A (AU ) ZEATXT E ot 5 R IR 9
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£9 AMCESITYZENEHLYESERKEERLHRELEMIM (1 o’ 3, 846 5E)

Tab.9 Single cost of AAC and high performance pavement cement concrete

BEELEE  AT#H MBS UM% HMmRA it

AACTREEL 85.00 358.20 25.51 10 478.70
Slt‘
= lﬁj%ﬁ 80. 00 400. 55 25.51 10 516. 05
KPR L

R 9 SR LIF M, AAC IREE T M BA B4 B LB S R K R IR BE IR 7. 24% , REBIFHIAHT
PEREFIHES DA RTR o '

6 ZEHIE

AR + B EBAT” WAL, B HIRB R g R B % L E R . Y
12 tERE (TR AV BRI AT RE BV IA AT ST, TR LA T 41t

1)@ RALBL S LBt , Bt TP T 160 mm KR M SRR EIL R AAC JREEL ., AAC RS
+ 28 d HiIriREFIL 8. 5 MPa, HURIRE R 92 MPa, HSRERRER,7 d HTITRERNIK 7. 6 MPa, 2 28 d i
88.8% —97.6% ; PiE5REiL 85 MPa, A28 d 4 88.9% -93.3%,

2) AAC IBBE T AT AMERER L T E B /KR EHIREE L . MPPC #KE WBERMTE S40 LI |,
AT BB VIRFS F300, 5220 B 5 KB AR L PUARE K i B T8 @K R EE L.

3) AAC RS AR T 4R E XM T EK R E mR S L, R (R K, T/ A (28 d #2) Fik
TIREE T BAM Y, “F LT R — K, RIS AR EE L, B0 AAC IBEEL NSRBI

4)AAC {REE T BA REFHIE T, T TEMER SRR L EAMR , EREHEHFNATT e, &
Ao EEHET AR,
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Response Surface Construction of Wing Structure with
Optimal Shape Parameter

WEI Yue —xing, CHEN Xiao — qian, XU Lin

(Collage of Aerospace and Material Engineering, National University of Defense Technology, Changsha 410073,
China)

ABSTRACT : The shape parameter in Radius Basis Function (RBF) determines RBF % ability of approximation.
Aimed to improve the ability, the error function of RBF is build, and then the shape parameter is chosen by optimi-
zation of the error function. The resulis of test functions show that the algorithm proposed here is much more adapta-
ble to higher dimensional problems than Kriging model. Compare with Kriging, when the present algorithm is used
in building Response Surface of wing structure, better approximation results are obtained in the computation of the
mass of wing, the maximum stress of skin and the front edge displacement of wing. The effectiveness of the algo-
rithm is further verified at the same time.

Key words ; radius basis interpolation function; shape parameter; response surface
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Performance of Airport Pavement Self — compacting
Alkali — activated Concrete

WU Yong — gen, CAI Liang —cai, FU Ya — wei

( Engineering Institute, Air Force Engineering University, Xi’an 710038, China)
Abstract ; Aimed at high strength, durability requirements of airport pavement concrete, by adding Na,SiO, and
NaOH complex activator in slag, self — compacting alkali — activated concrete ( AAC) is prepared with slump 160
mm and upwards, flexural strength 7 d and 28 d respectively reaching 7.6 MPa and 8.5 MPa. Its durability, dis-
tortion, construction and economy performances are also studied by comparing with porland concrete. The results
show that the anti — permeability, anti —frozen, corrosion resistance and abrasion resistance of SCAAC are superior
to the porland concrete, and its anti — permeability rank exceeds S40, anti — frozen rank exceeds F300, sulfate re-
sistance and abrasion are excellent. The Alkali — activated concrete is of low deformation concrete but with ratherish
great early deformation, therefore early keep should be reinforced. AAC can meet the requirements of airport pave-
ment in workability, strength, durability, constructing and economy, and it can be applied to the construction of
airport pavement.

Key words: airport pavement; alkali — activated concrete; strength; durability





