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Tab.1 Index value of building material for rural infrastructure

Evaluation Index Concrete Clay brick Flyash brick Stone

Productioncost(xy;) 4. 95 2.36 2.45 1.31

conomic Expenditure Construction cost(xy) 11.64 1. 46 1. 46 1.29
/Ten thousand yuan

Maintenancecost(xs; ) 0. 65 0. 86 0.58 0.54

Basicperformance(yy;) 3.15 0.51 0. 39 5.33

Technicality output Durability Cyy) 1.02 0. 54 0. 54 1. 89

Application property (ys;) 1. 14 1.07 0.71 1.07

Availability of raw materials (y,;;) 0.5 0.75 0. 25 0.75

Environmental Recoverability rate(ys;) 0. 90 0. 30 0.92 0.95
Performance output

Low-carbon green(yg;) 1.07 0.70 1.31 1. 15

AR 22 XD — (7Kg PURR SRR 35 AR M AUA PR BEEL, A MATLAB 355, 43 52 U A
BORHE E
.8851 0.6279 0.6178 1.0000
0.0739 0.8836 0.2945 0.84838
0.1025 0.3121 1.0000 0.942 9
0.0598 0.0531 0.0391 1.0000
Horboo 2k by B JATH N
E\, = 0.885 1;E, = 0.883 6;E,; = 1.000 0;E,, = 1.000 0
bR AP E A DU R ORME T A PR AR X R WA PR SRR DMU, J2& R0 A 30 » T
FEAR SRR DMU, S AR T TG R Eq DX DU A PSR FRIT R0 95 . T2 » F 153 DU i At SRR R



55 2R AR  DEA 5 A5 AR R A B i 38 1T 2 ST ke 45 v vy 1oz T 651

(- 32 58 SUPFE A fEL M -
er = 0.280 336, = 0.469 25e, = 0.487 93¢, = 0.985 7
H e BRI IR B /N B X 3 0 b 4 9 6 25 HE P -
DMU, > DMU, > DMU, > DMU,
DUt . $2 18 DEA 52 SCPEA B RET 3 9 25 2 S8 75 o A b o2 i D0 1K) 7K B Rk TG 98 o6 it e 22 1) B %

45 #

ARSCHESE T AR B Al B 2 B0 A OB LR S5 AR R & L IR 51 A DEA XSS SO J7 i » 4
T — Bl AR HE R SO0 AR A AP 5 1 E A S B A R AR 22 PR A BOR M R FR R
PE B4 AR D 18 AR BEAT RE AL PP RO AL » K BLATAE B BRI 1% S5 IR REFE A1 R A9 2545 R s 0 TR 5+
b % S5 25 R AR SRR, HLAT H 4508 78 22 BE R DCRERT e [ i LA A b AR OsAS LG AE
RFALE PR A1 A 2 7K B S TR A e (I T SRR L

A FE R Bt S AR I A 1) 235 SR 3 SO £ 24 0 M 3 T B A P i REG 72 L oAl i ) ¢
ol S s it A e A R A R AT 5T TR B A B A0 2% 2 i D0 AT AT BCER fR B Y R A A T LA P T
RS T R A OB Xk SRR R R SRR S A PR A BRI HL A B R L

S EZ 3 #Hk References

(1) & F. Faks. se@sa@sip e ZsR0]. P EEMEH, 2003006 :1-10.

ZHAO Ping, TONG Ji-feng. Therequirements of green building to building materials[J]. China Building Materials
Science & Technology, 2003(06) :1-10.

(2] I Wr. PR AR BE Al 3 2 B3 FHH AR WF LD P44 . P42 AL F R, 2011,

MA Xin. Appropriate technology researchs on rural infrastructure of Shaanxi province[ D]. Xi'an; Xi'an Univ. of
Arch. & Tech., 2011.

(3] FO/R « 972k, AESUMRRBIR S IRET . 910 A S TR A R IM. SR, 3%, bt . o M EREE AL AL, 2000,
BILL Lawson, Building material/energy and environment: toward ecological and sustainable development[ M].
ZHANG ming-shun, Translation. Beijing: China Environmental Science Press, 2000.

[4] X 25, BHR. X 7.5, 5T DEA 1R b7 il S A s Sebr B E S T[T, 2 PSR %2 40 - H AR 2R
2012,28(1) . 123-128.
LIU Jun, ZHAI Shu-dong, LIU Ning, et al. The Optimization analysis of rural housing block wall material based on
DEA[J]. Journal of Shenyang Jianzhu University: Natural Science,2012,28(1); 123-128.

(5] Buptle. i ordrll]. e, 2000,45(17) : 1793-1808.
WEI Quan-ling. Data envelopment analysis [J]. Chinese Science Bulletin, 2000, 45(17) . 1793-1808.

(6] Zig,.BREZ. HIHEY% o ik (DEA) BT 50 AT, JhE AR, 2003,5(6) ; 88-94.

LI Mei-juan, CHEN Guo-hong. A review on the research and application of DEA[]J]. Engineering Science, 2003, 5
(6): 88-94.

(7] skA. £/ m .m0, JET DEA X HUR A SO vk i IR & 25 B a5 PPN LT ). TEPH ARSI R =44k . A AR
/R .2009,25(6) ; 1161-1167.

ZHANG Shen-sheng, WANG Xiao-yun, GAO Ming. An evaluation and research on comprehensive benefits of
heating equipment based on DEA confrontational cross-evaluation[ ]J]. Journal of Shenyang Jianzhu University: Nat-
ural Science, 2009, 25(6) . 1161-1167.

(8] EHELZFE MR/ FIA Matlab #£47 DEA 22 N AT, PO RIERBR 2 B ARBL22 R, 2004,30(4) : 553-556.
PENG Yu-wei, WU Shou-xian, XU Xiao-zhan. DEA cross-evaluation analysis with MATLAB[J]. Journal of
Southwest University for Nationalities: Natural Science Edition, 2004,30(4): 553-556.

(9] BRRME. AR M. XML, 5. DEA JPyRaE Dol ) sk Be e b qy i B 5 LT ], 70 &2 SRR 2 2 4l AR B2
2012,44(3) :364-368.

CHEN Da-peng, REN Hui, LIU Xiao-hong, et al. Application of DEA in industrial enterprise site selection[J]. J.
Xi'an Univ. of Arch. & Tech. :Natural Science Edition,2012,44(3) :364-368. (‘Fﬁ?% 667 W)



55 RIS 7 SRR LR K 85 i Y A AR A R R O B i B BT Y 667

(5] ka6, iRPRH, I, AR A0 - hrsy s e & + s i — @[], & 1+ J1%%,2010,31(6) : 1871-1876.
ZHANG Chang-guang, ZHANG Qing-he, ZHAO Jun-hai. Unified solutions of shear strength and earth pressure
for unsaturated soils[J]. Rock and Soil Mechanics, 2010, 31(6): 1871-1876.

[6] DRUMRINGHT E E,NELSON J D. The shear strength of unsaturated tailings sand[C]// Proceedings of the 1st
international conference on unsaturated soils Paris: 1995(1) :45-50.

[7] ROHM S A, VILAR O M. Shear strength of an unsaturated sandy soil_[C]// Proceedings of the 1st international
conference on unsaturated soils. Paris: 1995(1):189-193.

(8] vk #k, WA ik, i SC. 2% 09 = 3l B AR 5e [T . 79 22 s SR B K242 4 . A AR BF 24K 2010,42(6) :803-808.
FENG Zhi-yan, QIU Ben-sheng. XIE Ding-yi. Experimental study of triaxial test of loess[J]. J. Xi'an Univ. of
Arch. & Tech. : Natural Science Edition, 2010, 42(6) :803-808.

Relation of suction strength with water content
and dry density of unsaturated loess

LI Yan-long, SU Li-jun, WANG Tie-hang » WANG Juan-juan

(School of Civil Engineering, Xi'an University of Architecture & Technology, Xi'an 710055, China)

Abstract;: Suction strength is defined as the contribution of suction to shear strength, which is also the core variable of un-
saturated soil. The effective shear strength index of soil remains unchanged in both circumstances of saturated and unsatu-
rated laess. Based on this conclusion, suction strength of unsaturated soil can be studied by conventional triaxial test. Tri-
axial test results show that the relation of suction strength and moisture content is of the linear type in, negative correla-
tion. The relation of suction strength and dry density is linear that is positively correlated. A function about suction
strength is established which includes dry density and moisture content. Distribution of suction strength acts like a plane
in water content, dry density and suction strength space. Formulas about shear strength and suction strength of unsatu-
rated loss including the impact of water content and dry density are also established, to serve as reference for engineering.

Key words: unsaturated loess; suction strength ; water content ; dry density ; triaxial test
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Application of DEA method in the selection of building

materials applicable for rural infrastructure

LI Hui-ming"?, LU Qiu-ping', XUE Jian-hua', MA Xin*, SUN Wan-qi*

(1. School of Civil Engineering, Xi'an University of Architecture & Technology, Xi'an 710055, China;
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3. Architectural Engineering College of Chang’an University, Xi'an 710054, China;
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Abstract ; Through comprehensive analysis of performance evaluation index of rural infrastructure construction materials, this pa-
per puts forward a comprehensive evaluation system, the DEA model, in evaluating the economy input, technology output and en-
vironmental protection set output of rural infrastructure construction material, so as to choose the best rural infrastructure con-
struction materials, and improve the overall quality of rural infrastructure. In addition, the model is used for the evaluation of four
kinds of typical rural infrastructure construction material. The conclusion proves that the data envelopment analysisCDEA) meth-
od is feasible in the research of the rural infrastructure construction material optimization.

Key words: rural infrastructure; construction material ; data envelopment analysis (DEA); DEA validity
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