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Table 1 ~ Mean random consistency index of AHP
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Table 2 Membership degree of factors related to grouting
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Table 3 Evaluation factor matrix
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Table 4  Grouting curtain engineering quality information of typical Karst water—filled deposits
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Table 2 Equivalent permeability coefficient K value calculation at -300/-350 level

5 Q/(m*d) ri/m ro/m H,/m S/m Si/m K/(m/d)
W1 8 047/9 257 634.95 20/25 518.46 312.46/362.56 6.16/7.36 0.080/0.080
W 3 8 047/9 257 613.59 20/25 518.46 312.46/362.5 0.08/0.81 0.077/0.077
W 4 8 047/9 257 849.12 20/25 518.46 312.46/362.5 0.62/1.02 0.085/0.085
W 5 8 047/9 257 624.85 20/25 518.46 312.46/362.5 0.31/0.71 0.078/0.078
W 6 8 047/9 257 943.86 20/25 518.46 312.46/362.5 0.08/0.48 0.087/0.087
W9 8 047/9 257 452.43 20/25 518.46 312.46/362.5 99.40/99.9 0.120/0.112
W11 8 047/9 257 335.77 20/25 518.46 312.46/362.5 108.44/110.9 0.115/0.108
W12 8 047/9 257 485.97 20/25 518.46 312.46/362.5 4.18/5.18 0.074/0.073
W13 8 047/9 257 558.99 20/25 518.46 312.46/362.5 6.89/7.28 0.078/0.077

0B % Z 0 £ 0.088/0.087 m/d

T BE—400 m F1-450 m FIZ5ER008 1% 2B
P ARG 2 0 LT 43 51 0.086 m/d
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Table 3  Calculation result of mine water inflow by groundwater dynamics method

TiH -300 350 m —-400 m -450
BB ZRBK/(m/d) 0.088 0.087 0.086 0.085
IKALIETR S/m 3124 362.56 4124 462.4
SRR 142 rgm 20 25 50 70
U EAR Rym 1 100 1150 1250 1 400
HKAL = H/m 518.46 518.46 518.46 518.46
FKIZIEEE M/m 500.66 500.66 500.66 500.66
KL hy/m 206.06 1559 106.06 56.06
THARKE Q/(m¥d) 7806 8 826 10 808 11 840
E Ve AR 138 1.38 1.35 1.35
TP K i Q/(m/d) 10772 12 180 14 591 15984

#E RS E M RECRRIE R X S50, 275 (RS VI B E
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Table 4 Water plugging rate in typical level

miH -300m -350m -400m -450m

MEHERE THT Q/(m¥d) 45357 46123 52380 58639

MEFERE TS Q/(m¥d) 11105 12775 14591 15984
WK% 755 723 721 727
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Steady—flow pumping test of groundwater blockage by grouting
curtain in Dazhishan mine

LI Yuan—song', WU Chun—hai*, DUAN Xin',LI Yang', DONG Kai—yuang’
1.School of Resource and Civil Engineering, Wuhan Institute of Technology, Wuhan 430074, China ;
2.Huangshi Institute of Mine Safety Inspection, Wuhan 435000, China

Abstract: The grouting curtain, with the typical characteristics of underground engineering, has no specific
standard to inspect its construction quality and evaluate the effect of grouting, and the quantitative conclusion
is difficult to be given by single factor or multiple factors combination, so the large pumping test, which is
rarely be implemented in practice because of its expensive and complicated characteristics,could be the most
direct and effective method. Based on the basic principle of Dupuit’s steady well flow, a large pumping test
was designed and completed after the sufficient investigation and analysis of production status, hydrogeologi-
cal conditions and grouting curtain document of investigation, design and construction about Dazhishan mine.
In the test, the equivalent permeability coefficient of composite rock body after grouting curtain was solved by
using single well pumping-multiple observation hole calculation formula, and the amount of water in deep was
forecasted using “virtual large diameter well” method, which was used in quality evaluation and appraisal in
grouting curtain water plugging engineering in Dazhishan mine, and the results are satisfactory.

Keywords: Karst water—filled deposit; groundwater blockage; grouting curtain; steady—flow; pumping test
AL £0RT

.

(L#FH 5 W)
Fuzzy comprehensive evaluation model of grouting curtain engineering quality

LI Yuan—song', WU Chun—hai*, DUAN Xin',LI Yang' DONG Kai—yuang*
1.School of Resource and Civil Engineering, Wuhan Institute of Technology, Wuhan 430074, China;
2.Huangshi Institute of Mine Safety Inspection, Huangshi 435000, China

Abstract; It is difficult to get the quantitative conclusion by the single factor evaluation and the multi—factor
synthetic evaluation because the check indexes of curtain grouting engineering quality and the work processes
have the characteristics of ambiguity and uncertainty. The method of fuzzy comprehensive evaluation was pro-
posed. Based on fuzzy decision theory, factors influencing the quality of the curtain grouting engineering and
water plugging effect evaluation were classified by analytic hierarchy process method to determine the weight
coefficient, then a quantitative evaluation model of the curtain grouting engineering quality was built, which
was used in evaluation and appraisal of quality in Daye ore with multiple typical karst deposit curtain grouting
water plugging engineering, and the results are satisfactory.

Keywords: Karst water—filled deposit; groundwater blockage; grouting curtain; engineering quality ; assess-

ment model
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2 BUHEBRRSIEIEM IR AL
MEEREE
IR AE U JEH8 ST G2 11 45 b X R 4 A
LA

I%% U={ UI,UZ,U3,U1,U2}

Ho U, AR U, AHIEHSR U AR
GRS Uy RS Us I AZETE ).

U, :{ul,uhu}% ;U2:%u4,u5,u6% ;U3:%u7,u8,u9};

2.1

Us={uof ;U5:§u”,u12}?%§%

Forb uy )25 s us S L TR 5wy D
FERUIE s ua AL sus I sue FILHIEZS jus N
Wef R 3 2w Ao R B K juo S iR KRR
wio FAEBAE R un NG SR E ju, ARG B
THERRE.

A SCR IR T SR s VEVAN I R AR R A 1
7N

WA VY
[ [ | |
HFSM U, B U, RBIKILEAT U AT U, NS Us
[ | | ] [ | [ |
Heo | [ db | | g | | | ¥ B EH |l i N HEA]
B||l®]||® gllm||®E W B8 | x B vEsh [
w2 || lu| | %] (=] kY e i | [
% i& 4 = Jicd Ug Ug /1 Uy Jicd
U U Us Ug Uz Ujg Uj
E1 BEREEENEEER
Fig.1 The landslide stability evaluation index system
22 BIIFHIE 0  0=<x<0.6
PENEE VAR LAPEAIXT G2 1T 58 H 30 45 Fh T 10x-6  0.6<x<0.7
FIBR TR A ES. R Va(x)=1 1 0.7<x<08
P HE R b b 5T 5 T B 1 A R AR 9-10x 0.8<x<0.9
SR BP0 ) A , A SCIEFR 5 DTN SE 0 09=x<l
P ) — VU AR DU T RORE i b o) 1 S AR 0 0<x<04
PEFEATIRH, BI V={V Vo, V5, V,, Vsl BARTEH S 10x-4 0.4<x<0.5
RS LIENLER 2P KEGE Vi(x)=| 1 05<x<0.6
R BEREMTHE 7-10x  0.6=x<0.7
Table 2 The landslide stability evaluation set 0 0.7=x<1
= .
W BORE B KEE ARE BORRR 0 0sx<02
% E Y v, v, v, E V. N 10x-3 0.2=<x<0.3
IES =90 75 35 35 <20 AFRE Vilx)= 1 0.3<<x<04
5-10x 0.5=x<0.5
23 HBERBE 0 05swx<I
B SR O BRSO AR e R 0 0=x<02
g BV R 25 Rtz i AR 2% 2 20 0 AR e PRV HI AR B AFERE < Vs(x)=|3-10x 0.2<x<0.3
FHEG— R =AY A R %L, THE A I 0.3=a<l

LU

0 0<x<08
YR . V(x)=110x-8 0.8<x<0.9
1 0.9<x<1

/ﬂ\:q:' Vi(x),Va(x),Vs(x),Valx), V;(x)jﬂi)%
JE BRI PEHT DAER AL
2.4 HERMIX RAER

AR A R A E )% SRR JE R BRI A [
2, NI PR DR B AR e M S R s g



16 T AR 4R

537 &

PRERER OC R AR, — AN ARIEE RS R=(r)) s
Horp o R i IEXTF IR SR8 vV, B8
B2 sn RPEO R AL
TN B Bt — SO RO R R 25
IR AR A 2]
2.5 HEHZEEITEH
KB T M(-, @)X —REE GBI
FEREEAT AR U — R 2R AP R
B=WxR (3)
K@), W T RENAE 5.
A B A BE B VR 9 2r 6 VF B 46
R, R4 T AR A 4
A=WxB (4)
K (), Wk FEHRERAE ] .
o S MR A B SR T B D U ) e 3 T T Y
R TESH.

3 T

3.1 IiE#R

R B A P A VR 2 R A X X PN U 2
B SRR SR 16~17 °C i il 412 °C
AR -4.5 C. T4 WA IR K 281075~
1 260 mm , 4F-de K[ /K Bl 2 732.3 mm(1983 4F) ,
Fe /NG K R 594.5 mm (1969 4F ), MK M8 B X
WA LA, BRI EREERNER.
AN FAG 5 S ik PR L e B MR X, b4 5 R
%, MR K 2T 3 IR AR 2 2 BRK RN 5L A Y
Bk, bR S F A RAAPEAK M FKARA B
JE 1 XL A UK. BFSE XA TR R s R
A U AR A RS MR R E , R E 2L
WALZLBER 3=, TE R BB SR il k. AR
FHFETORHO R, I8N M X R R SN, MR AR
FURE R VIR, @557 X

P TR O 22 R R, Tt )2 A
MR A N T 42 (Q4ml) 5 T R 28 Gk
P2 (Qel+dl) , FR P R L4334 (13P) e
AR WY FEALT 5-6 HEW, BAKTEZ) 145 m,
PR 45~50 m. JG L TR A MG S, Hoth e
T 324 m, WIS T HR GO, S AT
FHZBES IR, B R 312 m, BTG 2529 12 m.
TR B o BB I E R AR N TR+
W ORE L2, AR 3.5 m. WIKETE
G RPIRARI BRI RS +, T BOA A5
PR R = e o8y B T R A W N[ 2  VA i s 2N
RS, P BT L B

3.2 EFAEME AR T E I E ERNE
HR A L1 e 4 0% 3 3 e e A R & AR
F,EHE 1 H 0.1~0.9 FREEEINES A TR E
Xof = PR 2 R 4% 2 PR 2 0 3 R R e 1 ) R R e
P AR R 2R A
KT WA RiRZE, RSO R 6 iRl
B AR FE 1 X AN TR BT 43 04 7 i
A3 I 455 0 DR AT R AR B LU AR B, IR
FUEE (R EAE R B LA I HUE. TS R T BR
T LI TR E w,u,us X ERE U, FIEH 5
HI TR B A o EAAR BTk
WL 1,2 45 BRI RS 50k
0.5 0.7 0.6
A=03 05 0.6
04 04 0.5
0.5 0.6 0.6
A=104 05 05
04 05 0.5
HRAE = (1) T AT B [0] 14351k
W,=(0.383,0.317,0.300)
W,=(0.366,0.317,0.317)
HRERE X7 ,A 1, A BRFAERE 5351 R
0.5 0.547 0.561
0453 0.5 0.514
0.439 0.486 0.5
0.5 0.536 0.536
0464 05 05
0464 05 0.5
FRAEE 4 Fe X 6,15
1(A,,W,)=0.028 44<0.1,
1(A,W'))=0.061 78<0.1.
JIT LA RER EAN I BT M AL AL S — BT 3257
B, B [ W, W, L A Y.
MRPE(2) AL ) WA 3 W, W, 153

1
W=?(W1+W2)=(0.375 ,0.317,0.308)

BN L RS HWEFIERET 0w, AR
RITERAT AR IFM TR AIAE , BRI 3.
33 WHREERERREETE

AR IR S AL L S P DX 5 PR LR
BRI RCHR , [R) AR 2R E 2 R i iR 2L
SREEAL TSR D T IR T T 1 B e
P, BEPEAE 3 MORNIR 00 R 2 E T sk ol A Tt
B3 AR RN TOL(THL L) F
MR TR R R LA (RO 1D ) R 754 R e 2L

W]Z

W*zz
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1,00, FERAR LB (LA ) T 7 4 1 s 530 2 AR 2% P A 2R B0 753 Kbl e i T B e R
N 1.00, [k 5 R FE R 5 B R 0.75. AT AR E AR L B4 SR BE U, WLk 4.

®3 BRMARNERITELNE

Table 3 The weight of each evaluation index and computation data

FHE N FRE E IS 31 TR

B SLe 0.302 HJZ A 0.416 + IS e 0.47
Hb 5T A i 0.308 KT 1:50 000 Hi K] 0.68

Mg BB 0.276 HIE 0.55

HiFE 5 0.209 353 0.496 IS 0.44
By 1A 0.275 Bz 0.69

WHIEA 0.229 IS 0.67

GRS 0.338 AT 0.344 il e 3¢ 0.29
HEEEKE 0.337 B S 0.45

R KRR 0.319 T KR 5 5] 0.42

MBS 0.065 TR 1.000 AR 0.82
PN S 0.086 N Bl i 0.583 Bi/iee7p iR 0.43
S HIFEFEE 0.417 M7 0.68

x4 BEMARREE

Table 4 The membership degree of each influence index

FHE FHE Wb s fe ks R it i
i % A4 2 0 0 0.3 0
iR 0 0.8 0
HiFRZ 0 0
HuJE A5 ey 0 0.6 0
Bl ) 0 0.9 0
PWHE A 0 0.7 0
GRS AR 0 0.9 0.1
AR EK N 0 0.5 0
R KR 0 0.8 0
TS FEBEHEEL 0.2 0.8 0 0
AKIES NI By 0 0 0.7 0
S BT IR 0 0.8 0 0
34 BERENEEEITEMN SGARGEFM—HEF BV
HRIEZ(3) , 43 AT BT 45 TR M A <A B=WxR:=(0.344 0.337 0.319)x
IS MR ARSI ER RPN FHER 0 0 009 0.1
AT AT 0 005050 =00 0232 0.734 0.034)
TS —REE AV 0002080
B=WxR=(0.416 0.308 0.276)x TR — LR BV
0 0 07 030 B=WxR={1}x(0.2 0.8 0 0 0)=
0 0.8 020 0 |=(0 0.246 0.629 0.125 0) (02 08 0 0 0)
00 I 00 NKTE B —RER BV
HIE S — B LE ST Bs=WsxRs=(0.583 0.417)x
B=WxR,=(0.496 0.275 0.229)x 0003070
=(0 0.334 0.258 0.408 0)
0 0 04 06 0 0 08 0200
0 09 0.1 0 0/[=(0 0408 0.294 0.298 0) H AR (4) , 155 —REE TN .
00703 0 0 A=WxB=(0.302 0.209 0.338 0.065 0.086)x
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0 0.246 0.629 0.125 0
0 0.408 0.294 0.298 0
0 0 0232 0.734 0.034 =
0208 0 0 0
0 0.334 0258 0.408 0
(0.013 0.240 0.352 0.384 0.011)

KSR B SR e M v, XA,
MR e SR i B D U], T R 30 A 2 BN+ b R T
AT A TR R,

[RIBE AT LAE R AR T AN T 00 T X i iR
ETEIAT —REE BV

RART I

A=(0.096 0.240 0.269 0.384 0.011)

TR T

A=(0.096 0.357 0.267 0.279 0.011)

Rl WA B T N A FARGE RS 78
RAR T T Ab TRE IR,

AT BRI Tk R, s RS
NIA AR BRSP4 R 5 Bl ik B R a1 B
Fa e PERPEAN 45 S AT e b (ER 5). BV
W R B0 1.25, 855 B e e Em 4, vl
PHZABEIRY [ 42 258 W A R RIS SP A  E 3 RO T] T
VRS P RN 25 R BT B — Bk, B
SRR OUARSE. X2+ MR (T 1) A
(O FFET SRS b FRFR RS, AR
PR B T A M TR iR, X T ToLI (HAR T
) ST AR b TR R A, TR SR B S
T it

x5 SRIERRFE AT LS
Table 5 Comparative analysis of the rigid limit

equilibrium method

AT THRT THIT THRI
RUEMSGATMFRACHE) ARE Mg BE
FREM R (WA IR #7k) 0894 0963 1.272

T FS<1 ARasE, 1 <FS<1.05 KFa, 1.05<FS<1.05 #AFE,
FS=1.25F45E.

4 # i

a kB R R I AR SE P2 B 2 Rl R 2%
IR dz L GE 7 1R Xl 4 Jo o 1 )
A NASZOR AR, HIH A A 5 B R R
RS 1 S S A T U 2 W SR8 S P ) T
PR3 AT PR 2R A 2R Bt b, DA e e R e
PR IESLTE S AR A B AR 235 B AR E MR I FE AR
z k.

b.iz H 0.1~0.9 A7 B 1545 B AR TN A W
R, TS TE A DR 26 A A ) i, BB A5
WAR GE L GEAT 43 i A 0 32 0L [ ek
JENT Mk (AHP) 5BV T ik A S & 15
BRIE o A0 sREICR TS PE I A R XS PR iy sk
JE I, B T 2 R AV AR B RS R
DUIAS T8 33 BT I A R P S

c. IR R TEA RIS TR
A TP R SEBRE UAE HeR , o B R —
k. IUE B T 07 2 004 BRE R R0
ARG T3R8 5 G5 A R i G 3 S PR
IR EUEAT — 22 i, A A

% 4t

Bt P B R K F (RR) TARFRAE 2 M+
TR TR P AT 0935 FF Bl | Bl B A3t &)
A SR AR A2 Z 5] R 0S8 08 g 3% i A
T2 Hu R P A8 % A% Rk Bt

S E K .
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Application of landslide stability evaluation based on improved analytic
hierarchy process

YANG Yang' SHANG Wen-meng’, XIAO Chao—chao®*,ZHANG Dong—dong*
1.School of Resource and Civil Engineering, Wuhan Institute of Technology, Wuhan 430074, China;
2. Shanghai Investigation and Design Institute, Shanghai 453500, China;
3.Graduate School, China University of Geosciences, Wuhan 430074 ,China

Abstract: To improve the rationality and reliability of stability evaluation results, on the basis of determining
landslide stability influence index set, the consistency of fuzzy complementary judgment matrix analytic was
applied into hierarchy process and extended into fuzzy environment, the improved analytic hierarchy process
was finally developed. Then a stability evaluation model based on semi—quantitative and semi-qualitative in-
dexes was established by using this method. Taking Hupan mountain landslide located in Daxian as a case,
the evaluation system was applied to analyze the landslide stability under the conditions of heavy rain and
earthquake, heavy rain only and natural condition and the result was compared with that of the traditional
rigid limit equilibrium method. The results show that under the condition of heavy rain and earthquake or
heavy rain only, the slope is unstable and the necessary engineering measures must be taken to prevent and
control landslide; under the natural condition, the slope stays stable.

Keywords: improved analytic hierarchy process; fuzzy comprehensive evaluation; stability evaluation.
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KEL! TR 7 B
L AAHER TR =%, #d KX 430070;2. XX TRARFRLRFE5EEFR, Hb
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B T IRIEE B AR B A AR B A F2E A, 3 BOE Bl AT RE 5 9P S8 BN PR,
B BUA AT RE 0 R AT 2 (W] B4 i B T T S AT R S A A, ST T T HE AT R ) K A A
Y. S I T A P B H S8 001, A it H s R R AEAE T 58 JFR T VISSIM A2 05 KL,
FHSEBREHE AT AE RAUESE TIHR AR 5 0 BA AT & Wi T RGUI PR R Y il 47 PR A | 2
— 2 UL T A A REAT KbV A S B

KRR A HMATRE S M s seE i T
FE 4 %S . D631 X HERFRINAD . A

0 51 &

UTAEA, S MR L A T F 8 R S ]
R — . P 32 0 S R — D B AT RE
JIR I ARBTT R G BE 15 3 OH S 52 AN
PEAC.

AR SGH AT BB B ATRE ST, TG
SO N 2R FE AR 142 o O A T RE Ty B
I EATRE S B A A T RE ) 5 AT
AISCER , I 5 FI5E 35 18 Al B

1 RIERBITEANER

S T AR A RS IE AT BE 18 B HRR A
39T T S DR AR B B 3T A TR B RS
AL B B 4B B X 75 75 TEGEA TRE T AR 4.

a A TE G, TRIE B 5 RS W E AT RE ) U7 TH
] PN &M SCHR B SE BRI A DA R, 38 % B3 A T R
TP 8 T A RS R K, S A TE T
IR ERT, HaEATRE T AR RIS LA AR K
. FREME BT R 3.75 m, P 4l 58 h
3.5 m Bf B IE R E0CH 0.9612 38 H 7E B THE i
KM 3.75 m.

b\ BRI R A2 R
TSI BE 2 FEAK. PLRER B, AT 42 Bk To ki
PR Y (AU T A RN il (A

CIE AR B PRI SRR AT

W#s B HA:2015-03

doi: 10. 3969/j. issn. 1674-2869. 2015. 08. 004

Yot MLsh 3B BHE 178 1 T8 B SR
ZBOHUN WnEE 1 TR

xR 1 HBhEELHETEHENERSXERITBRE
Table 1 The reduction factor of road classification for the
design traffic capacity of motorway
EA ARG Pkl FHiE O wTiE S
Pris F 0.75 0.80 0.85 0.90

AN E . MLsh B B HE AT g 4R A
BT R, e H P 2 A LA EUE 1.0,0.8
0.65.0.5.

e ST . A2 S 143 BE i T8 % 32 XL T
BT Y IR 53, FEA A B.C =R, XN
A AR s m AL Z 20 FL i A a4 — i )
(2R RIS A B I, 3B AT RE 1 Bl 2 R AIK. T H 22 X
1 [a] B A A, XA T RE ST N, A2 b I g
TAIAC S s, i A B B3 4 T RE 1 AT R B
1B 0.40~0.70. FE A % Bt Jhy 138 [t B i BUH: = E
Shy S ik s B o BBCHCAYE s Vi ad i B B 9 P T 28
ST [ A E R L TR B8 /N BAER AL,

£ B AL RS Bl T R R 2R
B, RAEIE 2 (A 30, 25 3 53 B 22 1 38
{580, NI EK 1 52 g s ), 28 T X6 304 A 7 3
— 5 BT S,

g AT M AR . BT R4 A kA TRE 1Y
A B S e AR RN (T e i A e s

TER R KA (1982-) , 55 AL N, AR At RS0 o) < G B ATl TR, * Sl R R A
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KGR S TE RS

WATRES I WERE ST 21

(] R XT3 A T HE T RS2 ).

h A B T 4R Ok Ry G
K, TR FHLEh B T a1 TR J1 18 25
Priml Z 4L

PATE R NTiEME sk, 18 i
TTREJTERAG ; AN B EIT NG ST RS m
1A )BT TRE .

i DA g R nY e A, FEAFITIE
BB B, X T T REE AT e 7 B AT IR AR B
B . K GEBEH GHENE AL ) K (2
IR SRS ) KT N B = 0. it
rh O DN 3B A T RE IR FR A A R R v 1A
TREST, s s e = B0 T At
4.

D PR A

RO EE BT A R X e (N pNE = SIS ]
[FJRI R AR S D 28 230 Ar , AS T 3G H i H S i 20
U A BV R ELE , RUEATRE ) S MR 1]
DA i A2l 2 AR A A B AT RE ) S A
SR

a,0<C<ay) (1)

(D). C HEIHEFTRE S (peu/h) ;Q SH3E

i (pew/h) ;a0 HIEATRE S AT R AL
BiC<C<PBC (2)
L) CMEEWTBIHETTRE S (peuh) 5
C BB TREST (peu/h) 38, B, NIBATHES]

0.8 o BUE N 2. (o o BRI AN BEATHESE

R0 R i T8 6% IR 55 7K S BT s v A LA Vi R

4:0.35~0.9, L3 2. %It R 50 HAREUE
A K RIS ).

C pe=CxK XK xKxvle (4)

Q< C XK XK xKsxvle<as() (5)

K(4)(5)h: C, NEAMITEE I (pew/h) ;K
Ky K MR AR Hodr K, T ST R 5L
K, AACB AT R 80, Ky R 38 38 45 25 AR 4Tk
FEGule AR THE— RS F RRAIE; Q
Al 18 (peush) o o ABATHE 1M ME R A,
HF=(3).

LR E RS AR AT RE AR G SE
PR ey 5 IR R A, B A T E &2
Z S 1) HE 8 5 . AR SCIA Sk M 3 [ 1T
]Sy T N e o L tab B Y L a1 K= 2 LB S
B4, 76 HET0 I8 BGE AT RE S RN Z AT
(R A S LS PR ik =$L:e Su

BiC<C<B,C (6)

K (6)H: C. WAL B B HBATRE S (pew/h) ;
C i@ TRE ST (peu/h) ;8,8 MIEATRES1 ¥ M
PERE. Hod g BUE N 0.8,8, BUE N 1.2. [8,.6,
B RS U R R (38 3) AT RS, LA M R4
F14) AT D 5 2230 3o A (IR B 5 o .

x2 EERESKEENIER

Table 2 The evaluation index of the road service level

Y Z R W% R (o) SE TR
AR S B AT 25 T TR B O R A R A vle<0.35 WD IE R AT 4
(V)R (2) B, BRI 12 4% T8 % A T I8 B 2'22 < ”;ng:z g?ff}fﬁzifift
P ey A C .55 < vle<0. y BRIVERE 420
AT RE T ST BEIE. b 075 < oo <090  ARLERNEIE
3 PEEERREL E 0.90 < v/e<1.0 PR AR A
F vle>1.0 S A T e 2
3.1 RRERIEIERE
I B AT RE S B AN R 32 %XO
a,Q<C ge<asQ (3) A AT RE S BRI N (7).
R (3) s WEIBHER AL, Horh o BUAH 0 0<C x1<0) 7
®3 BHERTERXOGEEEE
Table 3  The reasonable distance of plane intersection for various road m
B A5 — - = ] Sl
— 800~1200 400~600 200~300
- 400~600 400~600 200~300 100~150
= 200~300 200~300 200~300 100~150 75~100
] 100~150 75~100 75~100
i 75~100 75~100 75~100
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KD a0 MR P o, BUE
0.6, 00 BUH 0.9. [o o BGPTSR 1A
FEFAE LRSS KEVEN PR AR e b (5% 4)1°
T BB SRS 0.6~0.9].

%4 FEZXOREKEFNEFTES L

Table 4 The scoring criteria of service level evaluation

index for plane intersection

MR35 554 TR (v/c) BATARL
A vle <0.6 33 L BGE S , B
B 0.6 <v/c<0.8 - JE YN =
C 0.8 <v/e<0.9  HAT—E W, (A7
D 0.9 <v/e<0.1 W Sk B 2SR

HETC T A @A TRE ) B A = e
B, 7 SCR P 8 BB TR ) Hh s A7 /B T Y
R, AT,
a,Q<C<aQ,; (8)
K@) .G WEETTIH j BIIEATRES (peu/h) 5
Q; LRI ) j BIZZHE i (pew/h) s o F AL
FH, HUERZ(7).

€ ran=2.C, )
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Fig.1 The planed scheme of plane intersection
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Fig.2 The right in and right out of the plane cross (optimization scheme )
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Table 5 The queue length table of the intersection (Gaoxin—avenue to Shangda—road) (planed scheme)
IS E RSt B
i FHEN pUEN mEn G0 AGkn pEn gl ek
PR /m 28 25 54 39 19 18 23 42
A /m 45 49 86 58 39 37 54 82
G RV 13 12 16 18 15 13 18 14
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Table 6 The travel delaying time table of the Zhouzhuang—road

(Gaoxin—avenue to Shangda-road) (planed scheme)

B TR B /s F7 2 ISR s SIS ZE IR
[ =l N 75 53 0.54
T RE-RH A 80 58 0.47

Sk 62 Fi 59 FEATARIA] b Ak 5 Ak T
RI77 %, MRIT5 S8, R RKaE 2 S e a1 3
SERTHEBA B A 54, bt 1 TS HEBA K B 439,
Pk 5 e, B K 28 S Y g 0 13 SR HERA
KA 34, bk 038 S B HE A B R 23, 7EHEBA
K b A TRk 58, FURIr b, B

Ki— LR IIIE RS 53, BoRE—mHR
TEF AT (] 58 LAk S8, b K — I
KA FETRIS ] A 35, b R H—m B B - 4E
BRETEA 32, Ak T S AE LR A ) 5 /0.
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TR T A G A5 AT B B SR A TR ]
B BT TR A (] AT AR ()40 A i 11 HE
BAGSE/ D 22 B A A TR 7 8.

7 TRO(BHAE- LA HKER (RLTER)
Table 7 The queue length table of the intersection (Gaoxin—avenue to Shangda-road) (optimization scheme)
L BRI AE S R
TR /v 8 R 17 v Y (= s | 7 A5 - S 157 R <5 [ v/
P EHEA B /m 26 23 34 23 0 0 0 0
R RHEBA JE /m 34 31 57 33 0 0 0 0
HEBA A= P 5= 8 19 16 21 17 0 0 0 0

®8 PFER(BHAE-LXK)ITRERMNER(KLTR)

Table 8 The t ravel delaying time table of the Zhouzhuang-road (Gaoxin—avenue to Shangda-road) (optimization scheme)
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[ N 62 35 0.46
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R~ RE 59 32 0.35
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Fig.3
Shangda road north entrance (planed scheme)
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Fig.4 The travel delaying time (planed scheme)

The queue length of Gaoxin Avenue southern entrance,
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Fig.5 The queue length of the south—north entrance for

Gaoxin—avenue (optimization scheme)
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Fig.6 The travel delaying time (optimization scheme)
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Balance of road traffic capacity
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2. School of Economics and Management, Wuhan University of Engineering Science, Wuhan 430070, China;
3. School of Resource and Civil Engineering, Wuhan Institute of Technology , Wuhan 430074, China

Abstract; Over—high design and over—low design are two main problems in national road traffic, which results
in the traffic capacity not matching the traffic volume. Aiming at the contradiction between the existing traffic
capacity and the traffic volume, we put forward the concept of road traffic capacity balance and further estab-
lished the model of road traffic capacity balance. We compared the planed scheme with optimization scheme
in the case of Zhouzhuang Road project in Wuhan city, and proved the feasibility and superiority for the con-
cept of balance model by adopting the VISSIM traffic simulation which tests the conformance between the cal-
culation result and the simulation result with the actual data and calculated results. Therefore, we conclude
that the balance model can be effectively applied in the road traffic design.

Keywords: road traffic capacity; balance; traffic design
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Table 1 The water environment protection target table

115k 5084 F AR 5 B S /m

b BT brE YUK KR BUKD Bk
NRIBOK A KITH 50 250 350 S /Nl
awiib O Kirdes 5100 6 300 6900 FRLO X
FHIZ K] Kyrdes 8 200 9 400 10 000 Lt IR X
*2 WLEALRBERPEHE—RE
Table 2 Environment protection target around the wharf table
5 U H R FAR D YR VAR i1
1 BT ARG IX 2500 F1, 49 6250 A 75 580 m
2 AR A — B ATEX) 1778 F1,5330 A PURg 220 m
3 AL =I5 X 1100 7,3 042 A 7§ 210 m
4 [ BH/N X 308 J1,924 A KR 670 m
5 H IR 3424 F1,6554 A PiEd 590 m
6 AR 100 A, 200 A 75 285m
7 LS 1800 A PURG 495 m
8 S 1500 A Z5F§ 740 m
[N RHE N5
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AT (2 W AR =12011195 5) R R 48 4 WA
RTINS L S I FE R fb 2 4 S Y
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Fig. 1 Fault tree analysis of fire and explosion in petrol wharf
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Fig. 2 Fault tree analysis of oil spill in petrol wharf
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Environmental risk of petrol wharf and its preventive measures

CHEN Wei—-ya',ZHANG Lu-ping*
1.School of Resource and Civil Engineering, Wuhan Institute of Technology, Wuhan 430074, China;
2. School of Chemistry and Environmental Engineering, Wuhan Institute of Technology , Wuhan 430074, China

Abstract; Aimed at the petrol wharf fire explosion and oil spill in Wuhan Newport, fault tree analysis was
applied in qualitative analysis of petrol wharf fire explosion. The minimum cut sets and minimum path sets
were worked out by Boolean algebra simplification method, and the structure importance of each basis events
was given. The measures were proposed to effectively prevent the fire explosion and oil spill accidents of
petrol wharf, from oil and gas isolation, controlling fire source, anti-lighting and electrostatic—proof, quality
management on equipment, safety management on shipping transportation, personnel management, equip-
ment maintenance, and standardizing process operation. We should strictly enforce management mechanism
and implement the relevant laws, regulations and standards; optimize the terminal admittance mechanism and
specify the order of port market; make the terminal construction meet the fire proof distance and safety dis-
tance; perfect emergency plan and equip with corresponding emergency facilities and so on.

Keywords : petrol wharf;fire and explosion;oil spill;fault tree; preventive measures )
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B A HAARFRALIR. Ps A PIRD . IE G A e AT
1E-TEHL & (o-Ps) HUE S A i ST 0 -
1IEHFZ (p-Ps),0-Ps il p—Ps A i JLRJE 3:1.
HAH o-Ps 23R4 =06 (3y) B, HAE i
h 142 ns;p-Ps 23 HAEERAEPDGF (2y) M, HA

ks B EA:2015-03-25
BEEWH . BEARBAIE4 (11205118)

A ARy 0.125 ns. SR, HRAEAE A i ARFRFLIRE
1 o—Ps TE[R] I FHAAFRFLIT A RERIE T3 7 s 3, AT AE
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PR IE R I , HoF i AL BEIE B FEA
RERASC R T LU (2) 1158

40

zo=——E'® (2)
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X p AR L, B g/em® E R IE LT
TEAREEE, BAAH keVIEL R X T EE R 1 gfem?
AR RHI & DI R 1 KV IE R T F 7T
AL 40 nm. fEABESEH 18 1IE - T HRER
LEE G v BERG I S A H T A 1 (SO P AR
ME ARSI TR, IR IS E A
PEREZ [BI R SC R AT T,

1 SRIGEH

1.1 SEIRH#

WIRN R I RO8 3 I (UTC70 Fil UTC80) K Hik
B, W E H AR AL AR A e A A
SR 2 45 pm 19 Z AL RO BRA BT T2 A
JZ, A B 2 B SR AN TR B A 1) R P e A e
TRBCT N, RBUGZ 2 200 nm. ARURER
P iz J2 (R S AR A Akt P 2R T 2 R AL
12 Z5HRIE

F A 4% (UHR-FE-SEM S-5000, Hi-
tachi Ltd )R 1 ¥ 5 AR A mr 1. ity ,
vl 2% THT M4

FILFH B AR 72l AR L7 A W58 T 1 56Tl
BRI T FEL A1y RETE XS A4 AN [RI R BE (1) FLTR 45
FIHEAT T 3RAE. Ps Az 2y RV, PRAE 5 %
TE 511 keV AR IE (HXY Ps &4 3y VAT,
HE A AR /N T 511 keV FUBETE XN, #K
ATREBAAIFIFH 365~495 keV HER TS (K
ERAFAF IR T 3y B ) [F] 503~519 keV HET H
BT ( RISl IR T 2y ) (9 HAA, B
3vy/2y HUAE R FRAE AR A FLER R

FIH H AP H AR LA P8 i 56 T B &
2 A8 IE B £ ) I B 1 K R T T RE 2
BT ZE M AT T R AE . IE B A G RE B E
TE 1 keV,IZRETR T, 48 K&/ (F HL 7R A 3R
P e 3¢ 2 %

) BRSITHE

2.1 HEEHEFRRIL
3 RS UTCT70, UTC80 i1 5L 5 i) A 4% T 4

K1 s,

Fig.1

1.8 kV XS89

B 1 UTC70,UTC80 RENIERAETEE A
SEM cross sections of UTC70, UTC80 and substrate
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P ] 7 ) RANUZ W 5 A B AL FLIR 2544 | 3R
WZBYEREL A 45 wm, [RA =R ELAYfE B —
B SR, 22 10 R BEREARME /3B 5k, B UTC70
F1UTC80 BFf 532 1% B 1) SEM K] 7 A e d it
e S LRTANE R
22 RBEBHEREH

TFHEZ T o-Ps {UHERE 3y . 24 0—Ps #
ALK R LR |, e 7R R FLEERESE | A
—E JURTEFLEERR I — AN H 1 & A A U V3
BN 511 keV B y ST (B 2y ). AR
Rl 2 8], AL AT RE A AR 3y TR YALIA RSB /)N,
o-Ps SfLEERGEE AN E, T 3y R
e, ARk T A AL IR R sk 25 T 22 ) F LR X
H¥ 2SO =R 3y/2y HAE. FoATAT L
IE R A I B i R i 1 A AE B ]
VR T R A . W A 1R I L TR 3y/2y
FAB ] AAETCHUIRAS T, 20 W MRS [RIR B A 1) A3
SEF SRR S A,

- ee®
0.40 | 4 Substrate g;j . ms °
= UTCT70 ' .
038} eyrcgp 033w " '
sy 0.32a,m
2036 % 031} =
ks . 0 2 4 6 8
034} %Mme
.' n A
A
0.32 IJ a
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Incident energy/keV

B2 ARERFP 3y 2y BERANFERFRENEUXR
Fig.2 The 3v/2v ratio as a function of incident

energy for different samples.

B2 78 T 3y/2y F(EREAS ] E B s pg
SR A AR k. TR U R 1T ) BB I R
=, 4EAE RN 80 eV I, 3y/2y HUEAK, X &
F T A i R TH AR R I B Kt o-Ps 1R 2
Sy TR At ) B LA ARG R AR By T
YN ARG, 3y/2y HAEHGE /D, 0-Ps £7E
SERTE VR AT B, B0 1 0—Ps BEME k% 5 KL
25 KRRy o-Ps S TE LM & A . [, 3.
fITAT AVE R RS AR T 10 keV, FfR 23]
HER R 3y/2y HOAH, X R SLRAE 2um LAN Y
FMEA KGR HEALTA. 3y/2y HAEREIE
FE AR A BE NN, ol RESE th I Ap R R
TETAE X N LA T 22 5l TR LI AR 4
Bl 1 SEM 8538, 78 3L A4 R 2 T ORI

FLIRARXTF S, HAfLAER /N B H B L. B, A
SRR TR NS, FLIRER R | % H Bk i/ |
X RMER A 3y/2y HCAEDR/ N A
ST W2 R 8 B (UTCT70 1 UTC80) 1M &
Bt 1E B F A I RE FE A 80 eV 34N 0.6 keV,
3y/2y AE SRR B fe/MA 5 455 0 1 HL Fhn i g
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FIREEAE ; ARS8 INIE B FrEARER, 32y L
(BB 2 SR RAAIG. 4 1E FL T AR K 80 eV i,
TE B 5 R T T L 0-Ps 2% H 21 B 25 gt
KA 3y ATEE. M A S RER , o-Ps 3% H 5 H
25 LR, S8 3y/2y FUMERER. A G e
M 0.6 keV HEANENZ) 3 keV, 3y/2y HLAEIE, X &
H THB o I 2R AR, A FARM A LR
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o—Ps #RFERLAR T T BLIT R B 3B 3y/2y
FbAFL B B 2 ) 28 A S B0 S TR S AR ) v A ] )
Rt R, AR PRI 1 TSR y BRI TR B0 4
I FRATAT LI E , S5 il i) )2 2 & B5 UTC70 F1
UTC80 #f 2 EL A B i 1Y) 3 THI 24028 25 T i s A
W AR5 . F M ECE 25 B SR 2 (] () B if
XL Y IE FL P AREIRZI N 3 keV AR 2 (2) 2k
RS FE R AR AR BT RS 1.1 g/em?,
AR B A B FR 10 2R BE 298 230 nm. %45
[ A= 7= B 2 th 1 S 5 25 3 — 30 FRATT T LR B8 1E
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&l 3 J& o-Ps TE B 1% AN [R] BB AL i v 11y
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[~200 nm f———— 40 pm —]
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Fig.3 Schematic view of 0—Ps annihilation

in the composite membrane
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T HIEINE R ASRER, 2 BEARMZ,
FNJZ 5 221 1 XIS AT 1R 2 (90K B ALIA B
T4 0-Ps &4z 3y THH.
23 BRI B BERFLRERE L

5 375 RS VS T 1) A B P il — S 2o F far
o7 B PR RN S MR o0, r ik o AR B P ) B
EAT A — R R o B 25 UK B . SR
W A FLAR SR A8/ IN IR 2 B T e bt b i 9
B . SEBR I, ROB i R 2R 1 20% 2 B2
VE R UE M R LI RE , Xof e () 38 BE 2 A 2% L S E A9 A
FHURRPE IR 2 S5, M EARBREN 1 keV BT,
A 43 1F F 7 TR 1) 2 T B0 2 . R 1 5
HTAEEARER N 1 keV (44T IE B T8 1%
Fr , AEE N 1 AL /N R (1) 11
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A UTC80 B K LT,
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Se=[ 1-2(1=)24(1=L)4]x100%  (3)

Hod r LI B X248 T a SRV R
AR R T B /I RS LR 2 % 1 B A
FAAR BA 2. /A 10, R 1T 0% J2 1 LT B
SRR AR, BTN F AREFLI A UTC80 Xt T
BT s SO R ME R R B T B R
®1 REBEEHTESD o-Ps WER SRR HILAEE

Table 1  0-Ps lifetime 73 and the corresponding
free—volume hole radius
it o-Ps ZFfii/ns I B AR FLIF A2/ nm
UTC70 2.02 0.29
UTC80 1.73 0.26

R2 FWARREBNRSERNERESE
Table 2 The performance data of RO membranes provided by the producer

it A KE /[ m¥ (m- day) ] R R % JE J7/MPa
UTC70 FAEAERA R (0.2%) 1.0 99.7 1.55
UTC80 SACENER VAT (3.5%) 0.8 99.8 55
. ALK IR E AR (1], R TR R,
3 % i

I F L BT RS 1E F - SRR ARAG I 1
P FH 38 185 I (UTC70 AT UTC80) AR 4 , S 86
RIL, EATEBEAT AU Z2AREEH 7 45 pm BB
P JE A 17 55 A W (20 230 nm) BUEZ .
UTC70 8% 2 H % A i ARFFLIA K F UTC80 2
2Ty A AR, X T2 T UTC80 HAT B
1o AR BA 8. 18 E H AT DIAE S — A R T
PARMET-BL, 7307 2 A BEAEAS Rl B A AR XA B
O ) 2R, ToA i I i 2 v B0 2R T
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Microstructure in reverse osmosis membranes

CHEN Zhe, WANG Shuai, ZHANG Yong—jing, FU Qiu-min, MA Zhi-bin
School of Material Science and Engineering, Wuhan Institute of Technology, Wuhan 430074, China

Abstract: To understand the influence of hole structure on the separation property of reverse osmosis mem-

brane, the size and the depth profile of the free—volume holes were studied. We analyzed the cross —section

morphology of two commercial reverse osmosis membranes (UTC70 and UTC80) provided by Toray, using the

scan electron microscopy. The positron annihilation vy ray spectroscopy was used to characterize the depth

profile of the holes, and the positron annihilation lifetime technique was applied to evaluate the mean sizes of

the holes in the membranes. The results reveal that both of UTC70 and UTC80 consist of a surface dense lay-

er(45 pm)and a beneath porous layer (230 nm),moreover, the free —volume holes in the dense layer of

UTC80 are smaller than those in UTC70. We assume that the difference in hole size is the main reason that

UTC80 exhibits higher salt rejection and lower water flux compared with UTC70.

Keywords : nanofiltration membrane; composite membrane; free—volume hole ; rejection ; positron annihilation.

ALt T



%37 556 8 T2V G DU S N =
J. Wuhan Inst. Tech.

2015 4 8 A

Vol.37 No.8
Aug. 2015

XEHS 1674 -2869(2015)08 — 0037 - 04

A Bl PR =R AR Il S TERE

EOBEE R ML E R
KRR TAEKXFHEASFE TREFR, HL KX 430074

OB TR EA A ERE A S S S A S S RDRE TR SR A R AR RS T S 4
Pt S 09— 20 S L] 2 A0 880 5 DU SR AE = BRAE BAPRE SR X R AT . T B B R Bk By
B %52 5 MRS 5 ROUE AT RAE , FRORIE T 40 8806 5 DU AL = BRE S M BE  FTIH B Ay R Bf
PERE. SCIRA RN, WAKES TR A 0F T Az A0 DU 48 A = BRARITURL AL &) 3l 3 A1 1 A0 8205 2 1T, T
IRT A s JRUA B2 AR A AE . 5 O A 1 S O DU AR A =R L, S ARG 2 P B B AT R4 B I B
fiE. MR AERHA S5 ARk ] LURBESR RO A2, AR T2 5 PR Il S AR AT TS M 3l 7
SE R R SRR K I 25 PRI B 2 P B A5 93 01 % )7 F Rl Langmuir B¢ AL
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0 5 §
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PR A YR B R K 5 B i) T2k IR 2 — 1,
Xt 7 FP G A IR B 5 AR 52 1) T B A I3
PR OB 1 . H Al 32 2R FH AR ) o A1 R
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Preparation and properties of graphene/ferriferrous oxide composites

YING Shu, WANG Yang, LIU Jing-ya, LI Liang
School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan 430074, China

Abstract: The composites of graphene and ferriferrous oxide were fabricated by a one—pot process via the re-
action of ferrous ions and graphene oxide in alkaline condition. The structure and the property of graphene
and ferriferrous oxide composites were characterized by X-ray diffraction, scanning electron microscope and
thermogravimetric analysis. The experimental results show that ferrous ions are converted to ferriferrous oxide
in alkaline condition; ferriferrous oxide nanoparticles are distributed uniformly on the graphene surface,
which changes the crystalline structure of graphene oxide; the graphene and ferriferrous oxide composites can
be used as an efficient adsorbent for the removal of thodamine B in aqueous solution; moreover, it is easy to
be removed from the waste solution by external magnet. The adsorption isotherms and kinetics are well de-
scribed by the Langmuir and pseudo second—order models respectively.

Keywords: composites;one—step method ; adsorption
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Preparation and characterization of copper hydroxide/graphene composite

PENG Lin—feng, WANG Yang, LIU Jing—ya, LI Liang
School of Materials Science and Engineering, Wuhan Institude of Technology, Wuhan 430074, China

Abstract: To reduce the aggregation of graphene nanosheets and obtain graphene—based composites with high
performance, the composites of graphene and copper hydroxide were successfully prepared via the mi-
crowave—assisted reduction of graphene oxide and the subsequent chemical deposition of copper hydroxide on
the graphene nanosheets. Scanning electron microscope and X-ray diffraction were carried out to characterize
the copper hydroxide/graphene composite. The results indicate that the aggregation of graphene nanosheets is
reduced due to the uniform distribution of the copper hydroxide/graphene nanoparticles on the graphene
nanosheets. Moreover, the corresponding adsorption performance of methyl orange from waste water is also
investigated. For the copper hydroxide/graphene composite, the removal efficiency is 91.77%. Compared with
copper hydroxide, significantly improved adsorption activity of the composite is obtained due to the interac-
tion between graphene nanosheets and the copper hydroxide/graphene. Compared with graphene, the compos-
ite can be easily separated from solution after adsorption. After simply washing with ethanol, the composite
can be reused without any obvious loss of adsorption capability. These features make the copper hydroxide/
graphene composite an excellent candidate in the field of waste water treatment.

Keywords: grapheme; copper hydroxide; chemical deposition; adsorption
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Preparation and properties of manganic manganous oxide/polypyrole/
graphene composite materials

ZHAO Rui, WANG Yang, LIU Jing—ya, LI Liang
School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan 430074, China

Abstract; Polypyrrole and grahene are conducting materials with excellent compatibility with other materials.
To improve the electrochemical property of metal oxide materials, manganic manganous oxide/polypyrole/
graphene  (Mn;0,/PPy/rGO) ternary nanocomposites were prepared by two—step method. Scanning electron
microscopy, Fourier infrared spectrum and X-ray diffraction techniques were carried out to characterize the
microstructures and properties of the Mn;0,/PPy/rGO ternary nanocomposites. Moreover, the electrochemical
performance was tested by cyclic voltammetry and chronopotentiometry. The result indicates that the specific
capacitance of the ternary nanocomposites reaches 546 F/g at the current density of 5 A/g, which keeps
94.8% by 800 cyclic voltammetry tests. It indicates that Mn;0,/PPy/rGO ternary nanocomposites have good
electrochemistry reversibility and recyclable properties. It suggests that the mutual interactions among the
components of Mn;O,, PPy and rGO in the nanocomposite results in the electrochemical performance and

these ternary nanocomposites could be used as super—capacitors in future.

Keywords: composite materials; electrochemical property ; adsorption
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Fig.1 Flow chart for the preparation of composite molding process
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Mechanical properties of phenolic epoxy resin reinforced with carbon fiber cloth

PENG Yong-li, WANG Zui—han
School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan 430074, China

Abstract; Phenolic resin owns favorable machining property and excellent heat resistant property, but it has
brittleness and poor toughness. Using epoxy resin to conduct the blending modification to improve the tough-
ness of phenolic resin, the thermal property of the resin will get a loss. The phenolic—epoxy resin composite
reinforced by carbon fiber cloth was prepared by taking carbon fiber cloth as the reinforced material and phe-
nolic resin and epoxy resin as the matrix via dipping and laminated, molding,etc. By comparing the mechan-
ical property, thermal property and the microstructure of the composite prepared by different phenolic/epoxy
mass fractions, we found that when the mass fraction of epoxy resin is 25%, the flexture strength of the com-
posite reaches 262.5 MPa and the impact strength reaches 62.3 kJ -m™, which increases by 23% and 185%
respectively compared with the phenolic—epoxy resin composite reinforced by the carbon fiber cloth without
adding epoxy resin. Meanwhile,the thermal distortion temperature is 158.8°C, decreasing by 13% compared
with the composite without adding epoxy resin. In general, the phenolic—epoxy resin composite reinforced by
the carbon fiber cloth owns the best comprehensive properties when the mass fraction of epoxy resin reaches
25%.

Keywords: carbon fiber; phenolic—epoxy resin; mechanical properties
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Fig. 1 XRD patterns of samples obtained at

different STAC concentrations
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Table 1

Assignments of FTIR frequencies for organic

pillared biotite

W em™ HAEHE
~684 Si(AIM—O PR 4EdR)
~721 Si(AIY)—O BRI FEIRE S
~1001 Si(AIM—O S FR AR RSN
~1381 N—O Wil
~1472 —CH,— 35 X¥R5)) o(CH,)
~1638 H,0 % =3
~2 851 — CH,— X456 9R 3 (v(CH,))
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~3432 H,0 hZazsh

T R~ R TR A
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e

Si-0
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& /“/\/\‘ N Pt 030CEC

b 0.15CEC
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Fig. 2 FTIR patterns of samples obtained

at different STAC concentrations
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Figure 3 Diagrams of paraffin conformation

and gauche conformation
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Table 2 Frequencies of v(CH,) and v,(CH,) of samples at different STAC concentrations and the corresponding tilted angles

FEMR RS (M) STAC 0.15 CEC 0.30 CEC 0.40 CEC 0.50 CEC 0.60 CEC
v(CHy)/em™ 2849.7 2 850.6 2850.3 2850.3 2849.9 28524
v, (CH,)/em™ 2918.2 2919.1 2918.6 2918.4 2918.3 29223
TR (o) * 48.7° 70.7° 80.4° 90°

L * sina =STAHREFEIFAYZS 18] /STA R K S
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Effect of different concentrations of pillared—reagent on biotite pillaring

HUANG Zhi-liang, MENG Peng, LI Zi—qgian,CHEN Chang-lian, ZHANG Zan—-hui
School of Material and Engineering, Wuhan Institute of Technology, Wuhan 430074, China

Abstract: The organic pillared biotite was produced by stearyl-trimethylammonium chloride (STAC) pillaring

biotite in the barium/potassium ion exchange process. The effects of different concentrations of STAC on the

pillaring process were studied by X-ray diffraction spectroscopy and fourier transform infrared spectroscopy.

The results show that the pillaring process proceeds when the concentration of STAC is less than 0.5 Cation

Exchange Capacity (CEC); and the interlayered stearyl-trimethylammonium (STA) ions always distribute in

the monolayer fully—stretched form (paraffin conformation) at different STAC concentrations. As the concen-

tration of STAC increases, the fully—stretched STA ions gradually stand up from tilted state; and at 0.5 CEC

of STAC, the STA ions are upright completely.

Keywords: biotite; stearyl trimethyl ammoium chloride; ion exchange; organic pillaring
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Table 1  Kinetics parameters of isothermal crystallization
for nylon 6 and reactive microgel/nylon 6 blends

wl% T./C n Zls™ tipls LonlS
186 2.26 1.58E-03 13.0 13.0

188 2.25 1.10E-03 14.0 14.0

0 190 222 6.46E-04 16.9 16.0

192 2.14 5.37E-04 19.6 17.0

194 2.13 3.33E-04 25.5 19.0

186 2.26 1.57E-03 15.0 14.0

188 2.25 1.09E-03 17.8 16.0

20 190 2.22 6.36E-04 233 21.0
192 2.14 5.32E-04 28.4 22.0

194 2.13 3.27E-04 36.0 25.0

186 249 1.03E-03 13.7 12.0

188 249 5.87E-04 17.0 16.0

30 190 2.63 1.95E-04 22.2 21.0
192 2.75 6.27E-05 29.3 27.0

194 2.92 1.48E-05 39.3 37.0

186 2.69 2.99E-04 17.9 16.0

188 2.60 2.22E-04 22.4 18.0

40 190 2.55 1.35E-04 28.5 22.0
192 2.60 6.25E-05 36.2 28.0

194 2.90 1.05E-05 47.0 37.0

186 2.57 3.95E-04 18.3 17.0

188 2.38 4.14E-04 22.9 20.0

50 190 248 1.58E-04 29.9 26.0
192 241 1.06E-04 39.0 320

194 242 5.12E-05 50.9 37.0
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Fig.2 (1/n)InZ~1000/T, curves for nylon 6
and reactive microgel/nylon 6 blends
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x2 RBEoMRMEMER/ER 6 XBMWERLERM AE, K, F G,
Table 2 Values of AE,, K, and G, of nylon 6 and reactive microgel/nylon 6 blends

wl% 0 20 30 40 50
AE/(kJ - mol™) -205.15 -206.20 -233.84 -210.45 -220.98

KJ/K? 0.61E+5 0.80E+05 0.95E+05 0.87E+05 0.93E+05

Gyfs™ 2.23 5.08 13.25 6.17 8.14
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10%/(fT.AT) for nylon 6 and reactive microgel/nylon 6 blends
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Fig.7 The contrast chart between traditional shopping pattern and modern shopping pattern
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Trend of urban land based on process of modern shopping online

YU Jian—qiu ,HU Kai—-ming ,LIU Lan—jun
School of Resource and Civil Engineering, Wuhan Institute of Technology, Wuhan 430074, China

Abstract; Shopping online becomes the main stream of consumption now. Under this background, the urban
land usage, classification, scale and the urban spatial layout will create linkage effects. We used a large
amount of data to analyze the changes of land usage, and the trend of the charities for future land classifica-
tion, function and spatial layout is described by comparing modern shopping mode with traditional mode. The
result shows that the traditional shopping malls and the supermarkets will face upgrading and recombining,
otherwise they will be replaced by other services, such as shopping experience and leisure entertainment,
and will be merged into other more comprehensive business service facilities in the future. Meanwhile, the
land for logistics and warehouse will be increased rapidly, which will affect the urban land layout and spatial
form. The traditional centralized layout especially for shopping malls or supermarkets is gradually diminish-
ing, however, the facilities for express service will be distributed in urban internal and residential areas,
forming dispersed spatial layout.

Keywords: data analysis;shopping online;land classification; land function; spatial layout
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Isothermal crystallization Kkinetics of reactive microgel/Nylon 6 blends

FAN Qing-chun'?, HE Min*®, ZHANG Ning'*
1. School of Chemical Engineering and Pharmacy, Wuhan Institute of Technology, Wuhan 430074, China;
2. Key Laboratory of Green Chemical Process (Wuhan Institute of Technology) , Ministry of Education , Wuhan 430074, China;
3. School of Chemistry and Environmental Engineering, Wuhan Institute of Technology, Wuhan 430074, China

Abstract: Blends composed of nylon 6 and reactive microgel were prepared by melting blending method. The
isothermal crystallization kinetics of blends was investigated by differential scanning calorimetry and analyzed
by the Avrami equation, Arrhenius and Hoffman theories. The result shows that the Avrami theory describes
the isothermal crystallization kinetics of reactive microgel/nylon 6 blends very well. Avrami exponent of neat
nylon 6 and blends is between 2 and 3. Avrami exponent of reactive microgel/nylon 6 blends is higher than
that of nylon 6. The incorporation of reactive microgel decreases the crystallization rate constant, indicating
that the reactive microgel can reduce the overall crystallization rate and change the nucleation process of ny-
lon 6. The crystallization activation energy of the reactive microgel/nylon 6 blends is higher than that of nylon
6 and reaches the maximum when the content of reactive microgel is 30%. In addition, the nucleation param-
eter increases first and then decreases with the addition of reactive microgel. When the concentration of reac-

tive microgel is 30%, the value of nucleation parameter reaches the maximum.

Keywords: reactive microgel; nylon 6; isothernal crystallization kinetics; crystallization activation energy;
nucleation parameter
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Simulation of motor speed control system based on LabVIEW
embedded in Matlab Script node

WANG Hou-neng, SONG Jie
School of Electrical and Information Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract; LabVIEW is a development platform using graphical programming language, and the simulation
program based on the tool of LabVIEW has friendly interface. Speed control system for direct current (DC)
motor was designed in this paper. Based on LabVIEW software platform, Matlab script node was embedded
in. The functions of control toolbox in Matlab were used for constructing proportional integration derivative
(PID) controller, and the simulation calculation was accomplished. Additionally the transfer function of sys-
tem could be converted to state equations, and the numerical solution of the equation with Runge —Kutta
method was obtained. At last, according to the definite model of DC motor speed adjusting system, the effec-
tiveness of the control algorithm was analyzed. The effect of PID parameters on system performance is even
more intuitive, and the calculating process is convenient and simple.

Keywords: proportional integration differential control; visualization; direct current motor control system
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Values of building information modeling in cost management of general
contract engineering project
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Abstract; Aimed at traditional construction project cost management existing unclear division of responsibili-
ties, extensive management, lack of dynamic control, we proposed introducing the building information mod-
eling (BIM) technology into the cost management of general contract project at different stages, by analyzing
the application values of building information model in cost forecast, cost plan, cost control, cost account-
ing, cost analysis and cost examination.The process of cost management of general contract project is im-
proved by the dynamic and meticulous sharing platform of BIM, which realizes the automate information pro-
cessing and the component level of cost accuracy, and improve the efficiency of engineering procurement
construction project in cost management. Meanwhile, the BIM platform can fully develop the participants’ ac-
tivation for the refined cost management.

Keywords: engineering procurement construction;cost management;building information modeling;contrac-

tor;refined
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