N

%18 B 31 2 % T OB OR ¥ % WEKEERD Vol. 18 No. 3
2017 4E 6 A JOURNAL OF AIR FORCE ENGINEERING UNIVERSITY (NATURAL SCIENCE EDITION) Jun. 2017

ZRAmNEENZI RS RE LIEES

FaRA, KEFEE, MNERFE., =LY
(ERETRREIER TR, ,710038)

WE ARTHSEERLA - FLATEATN S ETNREERLNR W RBEL ., X T @E o,
f# | Design Expert 8 3 ik 3 & RIATHE AN A FF R A IREEAM B & @‘$§E§’§‘ﬁ;¢§iﬁf’ﬁ
AMNENREDRELREE WERE TdRFTRESHNEEZRE., P MEREW.RAEEYN T,
RGN B ESKRESHE AR FE, KRESKREM A ESHDE;IdRITRED W T @, KK
WA RESREMHAE;REEXREEANEFRE G & T HE, 2P AR g R X EE W
REERBERE REMHAERDEN AR BENREEAREE, = FH £ W H X 8 x40 8 8 7 8 %
EERATRE.

KBR KRG REE L IHEE A0 ] ST R N W K

DOI 10.3969/j. issn. 1009-3516. 2017. 03. 016

FESERS Udld XERARER A XEHE 1009-3516(2017)03-0092-07

Study on Performance of Inorganic Polymer Concrete Based on Response
Surface Methodology

WU Yonggen, ZHANG Zeyao, LIU Qingtao, LI Wenzhe
(Department of Airfield Architecture Engineering, Air Force Engineering University, Xi’an 710038, China)

Abstract: This paper utilizes a kind of mineral powder and solid activator for preparing a quick setting and
early high strength inorganic polymer concrete suitable for airport pavement. Based on the response surface
analysis method, the experimental results are modeled by using the Design Expert statistical analysis soft-
ware. The paper researches the notability degree of variables water-binder ratio, cementitious materials
consumption, sand ratio and the intermingled influence between them towards inorganic polymer concrete
slump, initial setting time and 7d rupture strength. The results show that the notability degree effects of
water- binder ratio, cementitious materials consumption and sand ratio on inorganic polymer concrete
slump., initial setting time and 7d rupture strength are different, and the order of notability degree is ce-
mentitious materials consumption™>water-binder ratio™>sand ratio, water-binder ratio>>cementitious mate-
rials consumption™>sand ratio, water-binder ratio>>sand ratio>>cementitious materials consumption; In ad-
dition, the notability degree of the interaction between any two factors are different. The interaction be-
tween water-binder ratio and cementitious materials consumption has the most significant effect on slump,
and the interaction between cementitious materials consumption and sand ratio has the most significant
effect on the 7d rupture strength. The interaction between any two factors among the three has no signifi-

cant effect on initial setting time.
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1 F R

D) i P i GOl - YL VS ¥ 2 BRIA S M T 4R
FERNG R O . LR 410 m® kg, B
2.82 g/cm’;

2) R B [ R IR K TR

WS BEVG T R RD  SE G A% B 2. 63
g/cm® HEFIBEE 1 503 kg/m’, Filit 1. 64 ;

HAaFBMAKEHEARH 5~20 mm Al
20~40 mm WAL 45 61 BB EC . 2% E A
¥ BERE 2,77 g/cm’ JHEFHEEEE 1 500 kg/m?*,

2 RS BT S

PLIK B HE CAD L J 8RB (B) (/D% (C) 3 A
P B G R A S e S ) el S il S AR 7.9
55U DUAPHE BE (mm) 78 B 18] (min) | 7d $0 37 5
J (MPa) Jy i 7, F| ] Design Expert K {4 i 17 1R
IO T A3 AT B T . 3R 50 3 5 KT i B I 1L
B SR RN E 2, ST 1~12 2HHR
B, 13~17 i, /i 12 b5l s 20T AT

slump; initial setting time;

rupture strength; response
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Tab.1 Experimental factor and levels of coding
2 K
—1 0 1
K bE CAD 0.31 0.34 0.37
e AR & (B) / (kg + em®) 400 450 500
[UE(®) 0.32 0.36 0.40

R2 MEBSFTERTAREAEER

Tab.2 Design and test result by response surface methodology

R Bt L
5 B iﬁf :ﬁgﬁ 7d B
(kg « cm™®) /rjm Jmin & /MPa

1 0.31 400 0. 36 60 55 4.8
2 0. 37 400 0. 36 165 80 3.8
3 0.31 500 0. 36 200 30 4.5
4 0. 37 500 0. 36 240 70 3.8
5 0.31 450 0.32 140 30 4.1
6 0. 37 450 0.32 190 70 3.4
7 0.31 450 0. 40 155 30 4.5
8 0. 37 450 0. 40 250 70 3.9
9 0. 34 400 0.32 90 38 4.3
10 0. 34 500 0.32 210 70 4.1
11 0. 34 400 0. 40 160 40 5.1
12 0. 34 500 0. 40 230 70 4.5
13 0. 34 450 0. 36 180 55 4.7
14 0. 34 450 0. 36 180 53 4.8
15 0. 34 450 0. 36 185 55 4.7
16 0. 34 450 0. 36 175 51 4.8
17 0. 34 450 0. 36 190 57 4.9

3 XIS R

3.1 ZHEEMNPEENYNEELTTEER

FIJH Design Expert 1 Xf 3 2 rh i I3 1 %
35 BEAT 11U 405 20 A7 A 2 3 9 2 2 R 2 m 1) =
U 22 7 [ JEL A

Y% i = 182+ 36. 25A + 50. 63B + 20. 63C —
16. 25AB+11. 25AC — 12. 5BC — 2. 25A% — 13. 5B
+4C

Xt [l 5 5 R AT T 22 000, WLk 3.
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Tab.3 Slump model analysis of variance BB A DL 0 SR AE B R 5406 ) 22 SRR BE L, AR AR o
kU CFOrR HBE By F P} JANIH P=0. 449 5>>0. 05, {36 B #5705 3 6 %5 412 4
Biml 37 451.99 9 4 161.33 123.30 <C0.000 1 S N 2 A A (A E e i & 8K Adj R-Squared
A 10512.13 1 10512.50 311.48 <<0.000 1 =0.993 7,15 W JH 455 %0 BT f B 99. 37 %% Ay W IO {1 A8
B 20503.13 1 20 503.13 607.50 <<0.000 1 1+ 5 6 250 R-Squared—0. 985 7. 14 I KBV 4
C 3403.13 1 3 403.13 100. 83 <C0. 000 1 B B b 5 R C. V= 5. 209 B i B/
AB 0.0025 1  1056.25 31.30 0.000 8 R : =TT ’
AC 1056.25 1 506.25 15.00  0.006 1 AR N STt i o= N~ S s A IS A S T o =
BC 625.00 1 625.00 18.52 0.003 6  JHIENVATTREE AR 45 AR AEAT #9907 0l 5 B
A? 21.32 1 21.32  0.63 0.452 9 =R B E R A = e 1 il T ] RN 4 R 2k R
B 767.37 1 767.37 22.74  0.002 0 LR 1~3,
& 67.37 1 67.37  2.00  0.200 6 I 1 AT, 7E ACB) B3 — 5 i, % FE B
e bz 3875 3 BOA) A (1 395 00117 48 00 4 300 a8 B o T
RIVIL 06,258 L0909 S e ok g S U B 2 AL X IR I Y R
AR 1900095 Bk % s = IR 8 1 DR B RS
BB 37688.24 16
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Fig.1 Effect of water-binder ratio and cementitious materials consumption on slump
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Fig. 2 Effect of water-binder ratio and sand ratio on slump
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Fig. 4 Effect of water-binder ratio and cementitious materials consumption on initial setting time
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Fig. 5 Effect of water-binder ratio sand ratio on initial setting time
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Tab.4 7d folding strength model analysis of variance

kIR FITA ARE BUrE F P1{E

AL 3.50 9 0. 39 30.07 <C0.000 1
A 1.13 1 1.13 87.02 <<0.000 1
B 0.15 1 0.15 11.70  0.0111
C 0.55 1 0.55 42.64  0.000 3
AB  0.022 1 0.002 2 1.74  0.228 6
AC  0.002 5 1 0.002 5 0.19  0.6734
BC  0.04 1 0. 040 3.09  0.1220
A? 1.23 1 1.23 94.97 <<0.000 1
B 0.009 47 1 0.000 947  0.073  0.794 4
C? 0. 30 1 0. 30 22.87  0.0020
B 0.091 7 0.013
APITH 0.063 3 0. 021 2.98  0.1597
#XFiRZE 0,028 4 0. 007
BB 3.59 16

M = AR K 7d T A o EE A = 4 i 1o i T ]
FAFE L 8T DL 7~9,

TAFA IR

FL7 KB ALEEBER BRI B X 7d ST o B 19 5 W

Fig. 7 Effect of water-binder ratio and cementitious materials consumption on 7d rupture strength
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Fig. 8 Effect of water-binder ratio and sand ratio on 7d rupture strength
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