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Research on the Wisdom Campus Maturity Model and the Evaluation Indexes

JIANG Dongxing'*, WU Haiyan', YUAN Fang', FU Xiaolong'

(1. Information Technology Center, Tsinghua University, Beijing 100084, China; 2. Collaborative & Innovative Center for Edu—

cational Technology, Central China Normal University, Wuhan 430079, China)

Abstract: With the deepening application of emerging information technology in education business, the infor—

mation technology performance-oriented, focus, construction and operation mode has begun a major change,

and the informatization in universities has entered the stage of wisdom campus. This paper analyzes the key

factors that affect the construction and application of the wisdom campus, and based on this proposes the matu—

rity model and its evaluation index system to guide the orderly evolution of the wisdom campus.

Key words: wisdom campus; digital campus; maturity model; evaluation index system
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The Research of Campus Mobile Information Service Construction
Scheme Based on Wechat Public Platform

LONG Xinzheng, OUYANG Rongbin, LI Ruomiao, LI Tingyan, WANG Qianyi

( Computer Center, Peking University, Beijing 100871, China)

Abstract: Aiming at the shortage in content and technical aspects of campus mobile information service , this
paper proposed a construction scheme of campus mobile information based on wechat public platform. The
cture of the campus mobile information service architecture composed of 4 components: wechat public plat—
form, unified identity authentication platform, mobile information service platform, and open service platform.

And the core components was implement based on microservices. In additional, this paper solved the key tech—
nical problems such as user binding, webpage authorization, notice push and wechat payment based on ad-
vanced service API of wechat public platform. The campus mobile information service was widely concerned by
the teachers and students, the total number of people reached more than 25 000, the number of binding users
reached 15 000, the number of daily traffic was more than 2 000.

Key words: wechat public platform; mobile information service; openAPI; microservices; wechat payment
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Tab.1 The evaluation index of the graduate system application effect with double levels
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Research on the Application Effect Evaluation of the Graduate
Management Information System

JIAO Baochen, CHEN Shiming, LIU Zhenchang, YANG Yang, ZHANG Sihai

( Office of Informatization Construction and Management, Nankai University, Tianjin 300071, China)

Abstract: An increasing amount of attention was widely drawn to the Graduate Management Information sys—
tem, which could be considered as an important means of the college graduate educational informatization.
Currently, the construction of the graduate system was promoted in most of college. Nevertheless, it was defi—
cient in the application effect evaluation of the graduate system. From the view of the practical application, a
way of building the index system was proposed, which was according to the partition and application of the user.
The evaluation index of the application effect with the double levels was constructed. The weight parameters
were determined by analytic hierarchy process ( AHP) , through the expert evaluating method. As an example,
the Nankai University was taken to proceed the application effect evaluation. The result showed that the
application effect of the graduate system of Nankai University reached high level. A feasible project of the ap—
plication effect evaluation was proposed in the Graduate Management Information system. Through the method
of application effect evaluation, the application level could be estimated effectively and directly in the graduate
system. Moreover, the indispensable suggestion could be presented for updating and developing the system.
Key words: aplication effect; analytic hierarchy process; evaluation index system; graduate management in—

formation system
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1 ( role-based access control, RBAC) , ZJ5H 7=
RBAC HYRIFSEA BT & €, IFIE WL T AH G AR, NIST
( The National Institute of Standards and Technolo—
gy, 35 [ [ ZARE S BORDTFEBE) FIpRiEE T =
2% RBAC B8RS, 73 1] 2 FEAAK Y ( core RBAC) | ff)
@73 )2 #5284 ( hierarchal RBAC) | ff1 0 FR il £5¢ 7Y
( constraint RBAC) 2

H i, RBAC BRI 28 Jli o —Fh 12z i FH Y
Dy la) 4 il A2, LT 3 vl 9 B A A R
J AT FESE PR T 24t P B[R] S5 Y
THAREAURR , AT T4 T — AR TR £ (0, 2 ik 2
FH P AT DLERAE (850 X R 20T BB & A AR TR
RIABAT 0 25 ELAT RH L A B8 ALBR . RBAC AR AR
RUTF A I E SOBAEAY FRABE AL, o 50 45
WS PR AR IS ok 13, RBAC F5 AR
BURT LA 3 KL B VR X5 ( OBS) 3l 73 52 3K
PEARR , (E AL PRIREE v, AR B2 R 73 I K
FEARLIE (AL R ( PRMS) |, $0h 5 BRI A €6
M HARE 2.

PRBAC ( parameterized RBAC) #% %I 2 %
RBAC JEARIA B9 I , RE % 56 iU A0KL BE i AL PR
Vil gE i i B o R A RS B R 7E R

i

55 HEA: 2016 — 10 -31; 1&1T B H#A: 2016 - 11 - 29

ESWB: FRAWZ 2011 BREELELHRIYH
PEEE A KB (1979— ) I AUt A m 2 TR,

doi: 10. 13705/j. issn. 1671 —6833.2017. 02. 004

PRI A S B A o, e B S804 Be A 0t
PR RIS R TT R R E? EF R T —
i T P AU F) PRBAC Z 8B PRBAC
TSR — AL AR R 4R b ST A
] LTS TR] RSG5, KR 4 i A2 4 ) 1k A
D). SRR IN AT LA 52 36 M 3 IC T 4% 28 AN ] B %
PEXT A

EHIE TR E I BURLE S 1A & PRBAC
FIRAEAL BRI 5T, SR 5 B AR IR T 3% T & 1 AL
Wi PRBAC ZHBERL, Jf- 45 it T HAR Y 2 IS
R T SRR R A T s AL
HUR AN SR

1 HEX#HR

TREMFEN B AE PRBAC [ 467 B2 AR 4 )
T3 TS T A A 15 R R FBIESE.

SCHR [3 178 PRBAC (93l [ 51 AT [l % 42
AR S, B T SRR ( policy template) F1£f €4
Z(role class) , BIVIE 5 £ €0 11 52 491 £ 52 30 400 s B2
FURR . Sk (4 182 1 280 M @i, BiR
[ P 9453 [ — 1> A (i e mT BE 54 AN )
MIZH SCHR (5 -6 1R Z 155 , 7€ FRBAC( flat
RBAC) f2Efili X PRBAC A EAT T MG AL I
IR, CHR [7 - 8 1 % RBAC Y Web Service i [f] 55
HEAT TR, o iy Actor HEA45 A1 PRBAC H #x

FEMNFHEE LSS, E-mail: ouyang@ pku. edu. cn.
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FHIT A2 1 S B A0 A R A ASCBR A7 o). SC ik
(9 =12 ] 51 AT &4 A € FECHE AR HE I £
&L BRI AR S D REAUBR A S PR, LS B
Xt B U I P9 240 JEE A BR B2 1, 9 i 5 9l A £ 1
SFIARE I T A& A 2 2R

PRBAC &%} RBAC #AI ™ e, 7 RBAC #%
BRI IA T 28 A O R AL
BIRAE) LASE BT A R IE H I B A5 FIR 1 2 FE 42
. P FE R T A A9 I Ao ] LA Al — &
SIS HL, IH 1 B8 2 B 188 23 18D v ) 2%
PE. it A2 B0 i@, T AR I
e R T TR A BR AL 2 25 AN ).

N T B M 82 A A] DL S A%
AN [ ) B 0 42, 6 UL B A0 2K SQL 25 i
AE SR AR, TR R R 2 A, SQL i
AL IR BLd 22 A, DR s Al B e P 52 31
TRR B BRI, E#F PRBAC Y S8t —
LRI R4 v SCT A @ nT LAV TR] 2
XSG, KO 2396 A2 0 SR PE RN , ) AR T 35 4%
AR BB T G .

2 PRBAC S35y

PRBAC BBIrh 5| A4 H 20 T 923
SEUAR AR 0B A BR U7 IRl 2 . A 1 50 I S A
RUR i FVE, £ 8 F PRBAC i S 8RR BTT
OH LT A R ) 254 AR M D B A D £
PRy P 2 T U T 42 ) A o R —— i R K
HJm k.

2.1 HUAEABR A
B GBI MN dpr. 7250 1, dpr
HITCER XS ( data, rule_set) F7R , T THIAZ R TCER XY
A5 LR o R 3
data: dExF 4, B 8HE X %2 44 ( obj_name) Fl1
KR G ( obj_type) 4k
rule_set: J@PERLI4E , JE 30 A ICE X ( rela-
tion, rules, rule_sets) 7~ , 7GR X H T 0 K i ik
LUNE
(Drelation: & # ¢ & 45, BUE OR = AND, 3
71 rules A4 NG L B rule_sets HYZH K
TCRZIAIMR R

@rules: J& RN rule B, B> rule Sy —
AR s R A B Bt R
%F( attr_name, comparator, value) & 7~ , H:
TICER I3 3 R 7m X G 8 1 44 O BAT A
filH;

Qrule_sets: J@ MEHLIN4E rule_set HYES.

T FIRHEA, dpr JEZFE X ( data, rule_set) A
DA —1> o b i 35 3 R sUAE 3 G R AT 4L
(2 A1 A R 3R 2, BB OC R AT 4 relation,
AR IR AR rule JCE X ( attr_name , compa—
rator, value) [ TG R M . data TR WS 5 L
BAFGRA B R, FE R T IRHITCR attr_name
(T & . ARG STESS 3.1 35 “HN e sE A
i RE.
2.2 ZhEEMEHN

TEE L, B HERL rule JTCE XS ( attr_name,
comparator, value) H1 ¢ f71E value 1] LLAG P4 Fl: &
IR AL, W8I — B0, a0
FLAR e 24T “000827.

A U, HYE ) 55 ] P 2 AR G, AR )

T USER. deptID} " 7R i 2318 v FH 7 (8 B S

5. ik, PRBAC IS8 HAT 1T P 25 ) &
PE, 7oA SRR BT TR R B ] 23
T T P R ST AL R KL ), o 75 8040 AR B ) T B
hnR .

3 EU|AR

3.1 MWLBAZN

TE BRSNS, AT LR ] XML JE 200 J& P
M), 361 R Ja@ MR 7 451 SR HEAS £ gl 1
1 FRSEL B 2X A AT LA Haf
L, TR A 7 i) v ik A AR 4R 17 HLOG R AT i 2
OR) 517 5% 25 B iz g 00082 fify A B3 LA {5 L ( 26
%1% pku. model. PersonInfo) .
3.2 SENAERY

it PRBAC BEAL iR, F] B R R G A&
GBS C AT 7 SEUNH FERAU 6, 1
B 1 BRI A BRI 4, PR — A~ 6
A RERIIT Z2 B A BRI ] i , 4 SR AL
BRI DU v Jos A R U A5 (L ( value) SR T 722 & 0E
I MBATE P16 53 22 I e B o 3k 0% o 5 48 ol
SEBRA P 2 i T PR A

SCRiK [4 135 80T T S E0ARR( parameter—
ized privileges) , 22 K ( « ‘ x{al,a2,-,an} ,m) ,
Hor: x ABAEXS G al a2 - can HBHEG m R
[ ERAE. BT LA, W 22 7E P AT Eii U5 )45V E Y
i fige 17 FH 280, A0 5 A A R AU, B DR P g
AR 50 5 A0 O 30 1 5, BV L f 5 4 A
BRI U] X ELAA 4 Y P D5 R 45 4 A 3, A S X8
FH = [R) 2 BT 04 B A7 U5 0] AR AR A 24
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®1 EBHEMANTRE]

Tab.1 Sample of rules base on atrributes

<dpr>
< data >
< obj_name > A\ 5 FAE B < /obj_name >
< obj_type > pku. model. Personlnfo < /obj_type >
< /data >
<ruleset >
< relation > OR < /relation >
<rule >
< attr_name > deptID < /attr_name >
< comparator > EQUAL < /comparator >
< value > 00082 < /value >
< /rule >
<ruleset > <! —HABFME - - > < /ruleset
>
< /ruleset >
< /dpr>

M T — N n] BRI T T 2 B A PR AL
WU, 330 6 00 D0) o] BT A e X R — 2 B X 4. 24—
AP AR 8 BT 2255000 A PR R DU B, 33 S8 A D)
Z AR R NIZAE OR (KA.
3.3 NS

ZB500] FH 1 3 Al 2 S A PR D A 36 g ot
. 3 FilterWithDPRs f4 I i & X £ 9 X % 4
B MR B A BRI A R A7 0 9, FLAA S iR
722 . Hoh 244 data_list 287 R 550908 % 52 4
A dpr_list Fm P e S 120 o A B AR R
WA, Bk b v K i F B FilterWithRS 20K 450
i %o} G2 A A LA BBCHEAS FELRIL ) ) ek R ) 4
G Tt ug ARG 3k 3. HoAh v K it
FETIRE A a2k 4.

&2 ET DPRs i
Tab.2 FilterWith DPRs

FilterWithDPRs( data_list, dpr_list)
BEGIN
VAR ret;
VAR dpr = Next( dpr_list) ;
WHILE dpr < > NULL LOOP
IF MatchDataType( data_list,dpr) THEN
VAR 1s = GetRuleSet( dpr) ;
VAR tmp_list = FilterWithRS( data_list, rs) ;
ret = Union( ret, tmp_list) ;
END IF
dpr = Next( dpr_list) ;
END LOOP
RETURN ret;
END

®3 ETF RS g
Tab.3 FilterWith RS

FilterWithRS( data_list, rs)

BEGIN

VAR ret;

VAR rel = GetRelation( rs) ;
IF rel = = ‘AND’ THEN

ret = data_list; /* AND W}, WG 5 & N atE* |/
ENDIF

VAR sub_rs = NextRS( rs) ;

WHILE sub_rs < > NULL LOOP

VAR tmp_list = FilterWithRS( data_list,sub_rs) ;

IF rel = = ‘OR’ THEN
ret = Union( ret, tmp_list) ;
ELSE
ret = INTERSECT( ret, tmp_list) ;
ENDIF
sub_rs = NextRS( rs) ;
END LOOP

VAR rule = NextRule( 1s) ;
WHILE rule < >NULL LOOP
VAR tmp_list = FilterWithRule( data_list, rule) ;
IF rel = = ‘OR’ THEN
ret = Union( ret, tmp_list) ;
ELSE
ret = Intersect( ret, tmp_list) ;
ENDIF
rule = NextRule( rs) ;
END LOOP
RETURN ret;
END

F4 HEXFHLEINEEHIA
Tab.4 Other functions

it Ursedtiig

Next BESTH T IR

Union BHANEA 1IF4E

Intersect BAEAAEAR

e I 15 e K 1

GetRuleSet Fe5 dpr H Y ruleset

GetRelation IRTE: ruleset H B R C R AT

NextRS IRTE ruleset H R —F ruleset

NextRule A5 dp FT —AE RN rule
3 data_list H AR XF 42, 43 51

FilterWithRule FL 56 T 1 B8 ] rule , Sy B 0] 3 55 5
U8 75 AN Ao

3.4 Java R 5§t

TEid i FilterWithRule H, 75 ZLAZ 56 54 & P
FUN. SRV, T P ) v 1 R 12 4 Ak T A T S
AR, — PR i 3 0 T Tl e JE M 44 L SRS TR
AHNE SR A D7 1) 7 vk R, — 8 X 2 — AR
HAg A @b, i DA S p 2Rt AT g U
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DEILA AR FIRN RGeS T Lhg L H AN Y
BERT G2 I, AT REFE FilterWithRule (1) H.
ARSI F 3 ae SCAR A s [ A AR L.

Java T & T SUHLHI BRAEIE i SCAR M @ P44
PIENZE R V5 0] 5%, I ELo] LI R 7 fh &
BT, TR A HE X 52 04 S AL 92Pr L, Java iF
T B SEALHIXT A SCEE T @ AL ) PRBAC 2
BAOAERY 30 HIPEA  A SCR A VE H  iT L, At ) T
] X G T LA LAY AL,

4 MHAKE

“AERTRZGE— B Oy INIEFAL RS B AR 47
(LU RiFR “TAAA REL”) JEAbat Kog B 7455 36
BT AT A B B DIE A FRAS BT H AR
HIHE I EIRE I i A L 2B ARS ™ bt
FRAE B 7 25 T PRBAC BRI BT A S B, 76 4K
PEABRAS BT T L T 2B B 1 ) PRBAC 2%
R SR T e P I L 2R 0 R A PR AE P H
AL B S R 1 prs. Hoh “XM R AR 8
PE7RERE 2.1 75 v B 3 A JE A AU rule 02X

E’J attr_name.

fath < REAELIRE

LR < |
A i {6 AL IR
A%
Heffoit 4 i —
. PETT _ R
. Bt =7 I
R L
¥4 1

Bl iRREEEE

Fig.1 Class diagram of permission management

“TAAA ZG7 H AT BAL sUR =l 5 P
BB R 21 T1 2%, O 108 AN R G it 4e
— S OrAUERRSS . o 29 SR R SR Bt — AR
ERLIR 55 (34 @2 320 A4Y) | Hidr 10 AR H]
ARG TR RS PR 55 “TAAA RS0 7 I
[ 45 Y I ] 2R G B AE e — 1 0 S AR A PR
55, O FH 2R GEBA B A B oh VR A O R G2
A BBV BRI, DO A e R R G
SIS EURAE L

SLERRH, TAAA R G RENS & H A SO
SEHURARA RS B, 107 H 28 GE 4R B i, MU
UG T RS BRAE R K.

5 g

SEF L M AERT TSI F A H AR B S B R

KA 4RI T AT EA N ) PRBAC Z 85
B IR T AR R BT RSB 5 AR
FEABRALIN Fry 12 3L B BAAR S S, LR g
PRSI S0 17 FH IS BIL I DU A 5 g 2 52
BRI FIAR 5 14 52 PR A B A5 R D] e 5 g g
T e 5 (4 G 560 7 T AR ST S BT 20T R M

i, AERUR A “TAAA RGE By 5K ek
B, 28 4R A0 B T Jm M KLU Y PRBAC 2 40
U] LG BT A 2040 1 5 B0 5 40 AN R A7 1L, 0 D0 3¢
R i aE e, R0 T ELAESE 2 T N &
GEI AL FRAE AT K.

S22k

[1] FERRAIOLO D, KUHN R. Role-based access control
(cl// Proceedings of the NIST-NSA National( USA)
Computer Security Conference. Piscataway: IEEE,
1992: 554 - 563.

[2] ANSI. American National Standard for information
technology-role based access control [M]. ANSI IN-
CITS 359 - 2004. New York: American National
Standards Institute, Inc. 2004.

[3] EMIL L., MORRIS SM. Reconciling role based man-
agement and role based access control [C]//Proceed—
ings of Symposium on Access Control Model and Tech—
nologies. New York: ACM. 1997:135 - 141.

[4] MEI G, SYLVIA L O. A design from parameterized
roles [C ] / /Proceedings of Research Directions in Data
and Application Security XVII. Laxenburg: IFIP,
2004: 251 -264.

[5] ETIENNE J K, ALI E A. A formal model for flat role—
based access control [C ] / /Proceedings of ACS/IEEE
International Conference on Computer Systems and Ap—
plication. Piscataway: IEEE, 2003.

[6] ALIE A, ETIENNE J K. A formal model for parame—
terized role-based access control [C]// Proceedings of
Workshop on Information Technologies and Systems.
Georgia: WITS, 2005:233 —246.

[7] XUF, LIN GY, HUANG H, et al. Role-based access
control system for web services [(clr// Proceedings of
Conference on Computer and Information Technology.
Piscataway: IEEE, 2004:357 —362.

[8] JONATHAN K A. A service—centric approach to a pa—
rameterized RBAC service [C]//Proc. of the 5th
WSEAS International Conference on Applied Computer
Science. Wisconsin: WSEAS , 2006.

(T#%40 W)



20174 3 A
$38E 2

Journal of Zhengzhou University ( Engineering Science)

KON K A 4l (T ) Mar. 2017

Vol. 38 No. 2

XEHS: 1671 -6833(2017) 02 -0017 - 04

E T K-Means #0RF (8] PT &2 g4 3 & Fin il 4= Y

ook, REREE, &

(BRI (5 S R4S L, JE 5T 100876)

W OE: MAEBIHRS LI, MM L eSS RS Tar fad 5 Bt A st Ao i 2, B SbAE B TR
BABHRHAMREL B THEEERLEALREREGE RS EAA TSR F, FHALE TN R A
— IR AEE A BRI A TAE. 4 T 3R H A5 F TN GG A 4R — A R T K-Means J ik fo ot 1) IE Bt éd 45 B TR
WAL ZAEAE ] K-Means SLok st i A2 F ST R E, X5 AT 553 R, 43057 21530 R 3%
BEAT IR . Ji B8 3 S04 AF B B ) M — RO ia) %) 5 B AR IV, 35 R £ H AR e il AR S ik e Hit F
A BN D P B SR, YRS B S, Bk A BT R DT AR R ) B AT A B . ke A A A5
B FYE R IZAER, FIIERA: R4k R AR 694 B TR E A F A 39. 7% ; 45 R AL A ) Fok At 1] Ik
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KEBIE: 12 F Fml; K-Means S0k B8] It fie; R R
doi: 10. 13705 /j. issn. 1671 - 6833.2017. 02. 005

HESZES: TP311 MEARERS: A

0 5§

Wit 5 7% s 0 G 2 ) AR i PRk & i, 0 G407
B BRI B, il =22 1T Ok (9 8% 3 07 B IR 55
oot i T 2L, Ry TR 55 2 BTREYE AN
B G 0L B AT o B, B X A B AT
T g A AT LLE i 2 A R
4 GPS Wiki AP 45, iX $LAv; B {5 5 FIJs [n] B[] X6
N FLREIE B — DX R A .. SR, 67 & T
AT MERE 1Y AR, B anfr B A5 8R4 B2
ANELL AT E o, — e E B 85 B ok
RAER; TR W B F ok A T X R AL
BT, 7 B A B T AR X R BT AR EAS AL
FUASH P L AR XE R — APk A T ), B225
JEZ R R 2, DL b s 2 i R B0 ) B A
K] XfE.

A7 B TN 38 R A P O R B — RO AR e
G104 b — A 17 () 57 B P00 224 i o7 B A, 3
BRI AT . SCik (3 -5 1Ayt
IRBE R AN B JR BRI 5 i FH o 0, [
ZEA X G At 4 5 Z2 OB ] DT R, 35 i i o =X
W5 B —A 83 Y500 & 0 B R A k.
Horp, 3cagk (3 15 DU k307 2 7 0, OF 5 2%

55 H H#A: 2016 — 10 -27; 1&iT B H#3: 2017 -01 - 10

J8 22 R RO v TIOR3 28 ) < R ) X4
AERL P 25 % e 3 T ASS A rpr . Sk [6 - 8
FH 5 5 1 RN By SR B 5% Bk W) B 2 A7 300, X
GV IR) [ A% L R] 8] [ 7 S 35000 7 5% g
S Ty e Wl ST (VA W = R
07 . SCHk (1] Sck [9 1) Dy s 1 8h 47 it
T AL, FLHE X 4 1042 2 ke 54 A Ao i
(EHZLHER.

SEE A BT IR A A B O =X, R
FHFETFXF G2 07 50 5 [m) 4 B A BEA T B0, /T 1
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JITAE AN B DX I T X6 A% ) i 55 4 Ak A
1. $5e Ji 5 1 1sF B) G FC J5E 00, 4 X6 42 24 b (1 ik (]
PEAT 0 B 3 A B E) B s b o R R e &2
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1 K-Means EiEREXRENX

1.1 K-Means Hi%

K-Means 557 2 F ok SR 28 n) i 1) 25 B
L RTES EREA S A EE R T 7R
KFE AR B X =(x,,x,,,x,) BEHIT
RBOIREA T x, B PEE —PHEA. K-Means
BAEARSRN 5  E MR, BN C= (¢,
cy,hey)  HFEREE NN RIE L MR
oL B TEREA S TP BEHLIE X £ AN B0 8L AR
JaTFREAEAS SR B . 0 B AR
SRBE R T LA LN | X, —¢; || *(ien.jek) .
THAREANEAS 55 2 0o 45 I R B RE AR
FIHE B e 0 s 2R R B T A A S
Y S e

SRIGARYE b — A B GE R T kAL
MLCEE ZRI A RS A AR S AR, R E
PEA BB O S A 2R UL B B nT DLk

k n

VS YD Y B F o [N o F L

j=1 i=1

BEARAT B B0 2 ¢ YRR RS, 0l 2 b ]
2 AR RZE LAY E.
1.2 HEXEX

HET K-Means F1H ] DCHC 4 57 5 B0 A A 15
XoF G g AN A S~ I ) B X Ao B LT il
I A iy 30 S AR A DG, PRI XS LA B A i
E L

EX 1 fiE& gk L=(L,,L,, L) &
ARG 7 AL SRS, TR L, H
SRR EF R T LICEA L = (x,,y,) -

EX2 XRWESH X REL R Hh
Cluster =( ¢, ,¢,,**,¢,) , HA k 245200 AH.
RPN E SR B MR KRG S BT iz
B, RN

0= (X s YViin s X » Vi) -

EX 3 WfE B R—K 24 AN RIS R 2 A
AN ERIE, #538 K T=( Lo, ], Lo,0, 1,0,
[t,,6; ) (01, <1, <1, <1,<24).

EX 4 POm g, X g AR Py s
SRR AT AR IR A -

p=——(l<i<n).

2L

TE T, = e, 6, ) IhE] BEPY , X 42 ) BUABE R e K
7 B S HRGS B 12 Mp,

L.

i

Mp = argmax —— (1 <i<n).
2L

EXS5 XGIEENPIL. X RAE— KA H
FIF [¥) Bt AL XS L 1 67 8 97 R A % G o 1 2050, G
HAE R (012 S0

S=( [r,,L, ], [T,,L,],--~, [T,,L,]).

RES 6 TN A . LR Ry B X
AL E AT I, R GAE 4G R B> I 1] B, B
7 8 SR A A A 5 3 S50 b S iz 3 X
SR ] DA Ay T . AR 4 S S, 4 — R I 1]
X530 n A TRLBE, FErP AT m A4S i ] B A AR A7
FE TN RS L o TN A R A

pﬂ:

2 EF K-Means F0 8t 8] IT B # {3z & 751 i
=

AP —FhEET K- Means I [H] DU IC 1) 137
PSR, FRO R L B B A — B B
R AR B B, 1 FH K- Means 35035 5% g 512 7 [
7 A RS [ I [R] Be gk A7 SR SE X l 7%, 3t
SRt A I 1) B B e A B 1) 07 " SR DA i [
BRI T O R A RIS S L. 25—
Berh ) K-Means XJ 7 5247 & o5 64T R 2, T WLt
GBI, B BSR4 S B i ER P , R Xz
Bl DX Y TN AN 532 0 A% 3 iR 55 1) HE 8 AR 2
I B A s 1] DG S0 X6 A7 A .

2.1 HLEE

R AR A B X Py S AT R 2K B
BN G432 BN DX A FHAT A Py s Ao B A 2 ]
AR5 H] K-Means S35 #EAT RIS, HER B LR N
Dij = %=y |l : SRR

fA: A P& Ly = (x,,y,) F k.

By s ARG,

OFE D A7 & R BEPLE R b DA 4]
LR

QIR A7 B B0 s EE B
AP YIL VAT D=V = PN ER8 5 31t i S R N W
AL R B PR O s i iR MR B AT L3R A

k

. 2

D, = arg mlnz z |lx, —m, | ".
i=1xel;

QBT i I s A B R T L S SR
AL RN E.
@ELZQMS H BN B0 A 22, = B



52 1]

BHHE , 55 BT K-Means 1A [&] P 6407 & T 455 24 19

SRR R 5 2R T A A 7 SR AL S TR
REMEERICH Cluster = (¢, ,¢,,+,¢,) , H
ok R4 BRI A R TR XS B
DX, AR ¢ BIXT R B IX B0 :
0 = (Xinin s YViin > Ximar » Viar) -
H1 TR SR G 0 BLAY D s s AT X I A
IRFIF] PRI X Gt 30N ) 5 % G A5 B T 2 A5 X
KRR BB 0, =(0,,0,,,0,) A RIERS
1B T, = [T, T, T, ] (B o B, 30 WA
Fe g u] RIJE RO R — KA Dy s it B
S ={ <Tgf’0a>’ <T]k ’0b>’ ) <Tni ’Ok >} 5
(0=t <t;+,1,<24,0<a,b, -, <k).
2.2 BUETN
ST A B %o G o B S R T Ab B
A PN A SRR B (R X G Sh ke , 2 i
ANTRIEHTA] P20 A B, A ) B P B 7 2 AR
TSR BT AR AR BB Sl I A T T,
S ={ <Tij’0(z>’ <T/k’0b>v"' ’ <Tn[’0k >} s
(0=t <tj,",1,<24,0 <a,b,  <k).

3 SRIEMER

SRS N AR A 2 M R A 2 AT %) L S AR A
ISR A el AP R B X G 8 15 5. 4K
Rt AP 5 B AX RUF R B, AP F B &
AP A i B SRR B X R U5 R A5 B 2 d i
XFGR A ZBAG AR AR, 2 X5 RAT I LA A 4R
R 2c kUil AP 1915 5., G 4G AP %5 Uiln)
IRN N EREHHE S Y S W PN i €/ R ¢
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Abstract: Location prediction was critical to mobile service because various kinds of applications were tightly
combined with user’ s location. However, location prediction was a challenging work because location captu—
ring was always not continuous and user’ s behavior were uncertain and irregular. To improve the location pre—
diction accuracy rate, this paper proposed a location prediction model based on K-Means algorithm and time
matching. For the mobile service always region oriented, we first clusted history location using K-Means algo—
rithm to define several regions. Then we divided every day time into several segments and calculated the maxi—
mum probability location in every time segment. A trajectory of a user in one day was formed with trajectory
model and trajectory updating model which proposed in this paper. We could predict user’ location with time
matching method. At last, we did experiments with real location data in campus which captured by APs. The
prediction out come with K-Means was compared to the outcome without model based on K-Means algorithm.

The experiment result shows that accuracy rate of our model was higher than the prediction without new model.

So, more location services could be provided to users with this new model.

Key words: location prediction; K-Means algorithm; time matching; cluster
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Research on Urban Space Based on the Impact of High-speed Rail Station Area

CAO Yang

( School of Architecture, Zhengzhou University, Zhengzhou 450001, China)

Abstract: In order to realize the harmonious development of high-speed railway station area and urban space,

by analyzing the spatial variation characteristics at three levels such as site and the surrounding areas, cities,

and regions, this paper classified the relationship between high-speed railway station and existing urban spatial

form, and found the internal relations and mutual transformation between various urban spatial forms. The con—

clusion of the study was that the benign development of urban space under the guidance of high-speed railway

station should combine unban elements, locate the function of high-speed rail station area reasonably, and

evaluate the location relationship between station area and the original city center beforehand and so on.

Key words: high-speed rail station area; space; morphology; urban space; function
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The Human Comfort Degree Analysis of High Speed Trains
Intersection at the Same Speed in the Tunnel

ZHANG Yunliang'?, ZHANG Zhicheng', YANG Weichao'*, DING Minghong'

(1. School of Civil Engineering, Center South University, Changsha 410075, China; 2. National Engineering Laboratory of High
Speed Railway Construction Technology, Changsha 410075, China)

Abstract: Based on the three-dimensional unsteady viscous incompressible Navier-Stokes equations and the
standard turbulence model, using the Fluent computational fluid dynamics software, the situation that the high—
speed train intersected in tunnel by the same speed was simulated. Two CRH380HL of same shape were ar—
ranged to intersect in the tunnel at four kinds of speed to simulate the changing process of aerodynamic forces,
and the data of internal and external pressures of train body was collected. Using the formula to calculate the
interior pressure of train body, this paper presented the passenger comfort evaluation of different train speeds.

Key words: high speed trains; human comfort degree; the internal pressure; intersection in the tunnel
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Safety Evaluation of Urban Traffic Based on SPA

ZHANG Shaonan, QIAN Xiaodong

('School of Traffic and Transportation, Lanzhou Jiaotong University, Lanzhou 730070 ,China)

Abstract: The previous method in safety evaluation of urban traffic just proced part of the uncertain informa—
tion, while the SPA ( Set Pair Analysis) theory was able to process and describe all the fuzzification and inde—
terminacy caused by uncertain factors uniformly. This paper adopted SPA to evaluate the safety of urban traf—
fic. Taking urban traffic system as the object, the evaluation was conducted in the following two aspects. First—
ly, it was to build the SPA model of index weight and to analyze the weight of influential factors; Secondly, it
was to group the actual targeted value and the standard targeted value into two sets, which were consequently
formed as one set pair. Due to the different evaluation criteria, there might be several set pairs. By calculating
the connection degrees of those set pairs, the grade with the highest connection degree would be chosen as the
final evaluation result. The feasibility and actual value of this method were verified by instance analysis.

Key words: set pair analysis; traffic safety; safety evaluation; urban road; index weight
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Short-term Traffic Volume Forecasting Based on ARMA and Kalman Filter

YANG Gaofei' , XV Rui', QIN Ming', ZHENG Kaili*,ZHANG Bing'

(1. School of Civil Engineering and Architecture, East China Jiaotong University, Nanchang 330013, China;

2. School of Traffic and Transportation, Chongqing Jiaotong University, Chongqing 400074, China)
Abstract: The traffic prediction was an important component in the intelligent transportation system. The ef—
fective short-term traffic flow prediction was conducive to ensure the intersection unimpeded and reduce the
traffic delay. According to the uncertainty of road conditions and the nonlinear change of traffic flow, the AR-
MA model and kalman filter mode was combined through the error magnitude of predicting results to predict the
short-term traffic flow in the road. The example indicated that the combined model could achieve the higher
prediction precision and made the prediction accuracy up to 5.79 percent. Besides, the combined model had
an advantage over the single model in the forecasting accuracy. The combined model can not only predict the
short-term traffic flow more accurately, but provided the necessary theoretical basis and technical guidance for
the intersection signal timing. Besides, it had definitely application value in reducing the traffic delay and im-
proving the road service level.

Key words: intelligent transportation; short-term traffic volume forecasting; ARMA; Kalman filter; prediction
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Implementation of Parameter Model of PRBAC Based on Attribute Rules

OUYANG Rongbin, LIU Yunfeng, LONG Xinzheng

( Computer Center, Peking University, Beijing, 100871)

Abstract: PRBAC was always implemented to achieve fine-grained access control. This paper analyzed recent
research on data permissions, summarized related experiences, and presented a parameter model of PRBAC
based on attribute rules. It presented the model’ s design, including the rule’ s formal form and its compo—
nents. It also described a general implementation scheme, including the rules’ specification, rule’s applica—
tion time choice, algorithm of the rule’ s validation, and some key techniques of the implementation. With the
practice on TAAA at PKU, it showed that the model was flexible and the rules’ setting was convenient. This
paper also pointed out that rules’ conflict checking should be implemented in future.

Key words: access control; data permissions; PRBAC; attribute rules; parameter model
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Traffic Organization and Design of Left-turn Forbidden
Traffic Flow on Signalized Intersections

LI Aizeng', JIA Junbo', ZHANG Yafei', LI Wenquan®

(1. School of Civil and Transportation Engineering, Henan University of Urban Construction, Pingdingshan 467036,
China; 2. School of Transportation, Southeast University, Nanjing 210096, China)

Abstract: Reasonable organization of left-turn forbidden traffic flow could effectively reduce the lefiturn vehi-
cles delay through signalized intersection. There are barriers between two-direction vehicles, through the queu—
ing and probability theory, the distance of two indirect leftturn modes from the road turn-around position to
the intersection stop line was studied. To “right-turn, turn-around and through” mode, considering coordina—
tion—control or not for right-turn signal and intersecting—road through signal, the distance calculation model was
established. To “through, turn-around and right-turn” mode, taking the two condition weather setting road
median-epening signal to coordinate intersection signal into account, the distance calculation model was ob—
tained too. To the “through, turn-around and right+urn” mode, when the coordination-control policy was a—
dopted, the technique of “early-startup and early-stop” of road median-opening signal was put forward, and
the calculation method of the time of “early-startup and early-stop” was put forward as well. The case study
indicated that the indirect left4urn organization scheme was feasible, and had obvious effect on improving the
operation of the signalized intersections.

Key words: leftturn forbidden traffic flow; queuing theory; probability theory; traffic organization and de—

sign; coordination-eontrol; signalized intersections

(L% 44 W)
(6] BrOLSC, 20, 280, kT BORE AT 09 B i (71 s, 5 n] 2. LA AT 5 T ok iR

RAZITEVI [T]. AR ACERHY , 2006,23(3) - SRR R VR AL ARRTSE V). REETREIR S
128 - 130,134. S, 2014,34(5) : 1267 - 1275.

Modified Ant Colony Algorithm and Its Application on Traffic Assignment Model

CHANG Yulin'*, WANG Xiaoting' , ZHANG Peng'

(1. School of Automotive and Traffic Engineering, Jiangsu University, Zhenjiang 212013, China;
2. Jiangsu Key Laboratory of Urban ITS, Southeast University, Nanjing 211189, China)

Abstract: In order to more quickly and accurately search for the optimal path, an improved ant colony algo—
rithm was established through analyzing the process of car arriving and departure in the signalized intersection.

First of all, a new pheromone update model was put forward by improving properly the pheromone update func—
tion in traditional ant colony algorithm, which used signal control delay in the intersection and the travel time
of vehicles in the road section as pheromone update operators. Then, road section incremental allocation
process considering intersection delays, which was through partial distributing traffic flow in the network, was
designed based on improved ant colony algorithm. Finally, flow distribution in the road network was simulated
based on computer language, and the network running quality was compared with traditional ant colony algo—
rithm. The experimental results showed that the improved ant colony algorithm, which could reduce road sec—
tion and intersection using rate, was of good optimization ability, and could effectively balance the network
traffic and alleviate the pressure of intersections.

Key words: traffic assignment; intersection delay; ant algorithm; optimal path
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A Reduced-order Approach of State Estimation Based on PMU

JIANG Jiandong', DU Yaoheng', YAN Yuehao’, BAO Wei’

(1. School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. State Grid Zhengzhou Electric Power
Supply Company, Zhengzhou 450006, China)

Abstract: At present, the phase measurement units were not sufficient for static state estimation in most exist—
ing power systems. A novel method was proposed to solve the problem in this paper. Realizing that PMU
measurements were more accurate than SCADA ones, the proposed approach estimated PMU unobservable
states and PMU observable states separately so as to expand the effect of PMU measurements on the result. For
the PMU observable states, they were estimated by PMU measurements using a linear estimator. And the PMU
unobservable states were estimated by conventional measurements in a reduced-order nonlinear estimator.

When compared with conventional approaches the proposed decoupled method features reduced computational
complexity and greater numerical stability. In the end, this method was verified that it had more advantages
than weighed least square method and fast decomposition algorithm by simulations on standard IEEE test sys—
tems.

Key words: power systems; state estimation; PMU; reduced-erder method
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Research on Motion Status Estimation of Dynamic Threat
Base on Double Bayes Estimation

LIU Chang', ZHAO Junxiang”, HU Hai’

(1. Collage of Automatic, Harbin Engineering University, Harbin 150001, China; 2. Key Laboratory of space physics, Beijing
100076, China; 3. Nuclear Power Institute of China , Shuangliu 610213, China)

Abstract: For the issue of motion estimation of underwater dynamic threat, single — stage estimation method is
utilized extensively in which velocity is decomposed to three coordinate axes for independent calculation. In or—
der to consider the integrity of the speed, a double Bayesian estimation method is proposed in this paper. In
the first stage of the improved approach, the velocity and direction of underwater dynamic threat are estimated
by the adaptive Bayesian estimation, and then the position is estimated by the unscented Bayesian estimation
in the second stage with the joint efforts of the estimated results in the first stage. Simulation results are provid—
ed to verify the feasibility and effectiveness of the proposed method.

Key words: double Bayes estimation; underwater dynamic threat; motion status
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Substation Equipment Identification Based on Boundary
Curvature of Dimensionreduced Point Set

DOU Benjun', JI Yong®, ZHENG Shanggao”, FENG Dongqing', LUO Yong'

(1. School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Henan Tenglong Information and En—
gineering Company, Zhengzhou 450007 , China )

Abstract: In order to build 3D simulation model of transformer substation, the device should be indentified
quickly. But the 3D data of substation equipment was so large that it was difficult to identify quickly. This pa—
per used dimension reduction to reduce the amount of data. It provided a method to identify equipment quickly
using the dimension—reduced data. After analyzing the characteristic of the dimension—reduced data, a method
using boundary curvature of dimension reduction point set was proposed. In the process, a rolling method
based on principle of Alpha Shapes to extract the boundary points was proposed. The curvature of the boundary
point was acquired by point-to-chord distance accumulation. Then equipment was idenfified by using boundary
curvature. The simulation results showed that the method was concise and efficient. It could identify different
equipment and reduce the amount of calculation greatly.

Key words: 3D data; identify; dimension—reduced; boundary points; curvature; simulation
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Fig.5 System response after active control
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Nonlinear Modeling and Interference Analysis for Double-steel-wheel Vibratory Roller

SHEN Peihui', LIN Shuwen?

(1. Department of Mechanical Engineering, Fujian Chuanzheng Communications College, Fuzhou 350007, China;
2. College of Mechanical Engineering and Automation, Fuzhou University, Fuzhou 350002, China)

Abstract: According to the structural characteristics and double-excitation mode of the double-steel-wheel vi—
bratory roller, a seven-degrees-ofHfreedom jump-vibration model was established fully considered the nonlinear
coupling of apparent soil to the compacted system. Taking YZC12 compactor as an example and basing on the
decomposition idea of coupling-decoupling—recoupling, the nonlinear vibration response of the system was ana—
lyzed in the three representative compaction conditions of smooth contact, slight impact and strong collision.

Results showed that, the kinetic offsets between the front and rear wheels were the main reason of the transmis—
sion interference. With the change of soil parameters representing different density, the time domain waveform
of system became harmonic distortions. The first order, second order and fourth order frequency would gener—
ate sub-harmonics and ultra-harmonics until into continuous spectrum of chaos the compaction process. In ad-
dition, driving speed mainly affected the vibratory parameters of the front back apparent soils, and then affect—
ed the movement interference of the front and rear wheels. Through active controlling the damping system pa—
rameters of the frame and the two wheels, the nonlinear vibration responses of the system could be obviously
weakened, as well as the transmission interference of the front and rear wheels.

Key words: double-steel-wheel vibratory roller; nonlinear jump-vibration model; apparent vibratory soil;

transmission; interference
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Tab.1 The technical indications of asphalt

M AR JEAE TFOT
B ABE(25 °C) /0.1 mm 83.3 58.4
LI A=A 48.2 52.6
FERF(5 °C,1 mm/min) /em  12.5 7.1
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Tab.2 Properties of different fillers
JERE p/ <0.075 mm  ZEIK SA/
Pk (geem™) g 2B (mPeg™h)
Wk 2.736 91.5 0.88 0.682
7KUe 2.984 93.1 0.79 1.112
AR 2.422 90.2 — 2.209

R3 ABENELREARIER

Tab.3 Properties of A regenerative agent

N R T2
60 °C B /St 575
N5 /°C >220
WSy 1% 24.4
A% 73.8
TFOT i f5 ZHE L 1.4
TFOT FiJ5 G284k /% 0.1

2.2 REHE

25 R AR FC BB TR A AN R R
JE ST B AR EQEE B B R I AR T L T S
e —it A 110 CHEAFHARIR 1.5 h 2247, 8%
Ja WU e 5 P A B AE R BE T B R I
JELREEE 110,125,140 #1155 °C.
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SRR IR IR 64 °C, N S K1k N 10
Pa, SRARREAON N 1 s, #1295, 3347 100
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Table.4 The results of brookfield viscosity

o 56 IR /C A\ N

) n s o = 4 R A
01 1.40 0.54 0.25 0.13 y=1.8E +14x -6.916 0.997
02 2.01 0.78 0.35 0.15 y=6.3E +14x -7.104 0.999
03 1.42 0.54 0.26 0.13 y=3.2E +13x - 6. 565 0.999
K1 3.61 1.46 0.66 0.35 y=3.8E +14x - 6. 872 1.000
K2 5.40 1.99 0.88 0.43 y=1.1E+16x -7.512 1.000
K3 3.42 1.48 0.67 0.35 y=1.1E +14x - 6. 619 0.999
S1 6.21 2.95 1.30 0.64 y=3.4E +15x -7. 183 1.000
S2 9.15 3.45 1.46 0.78 y=1.3E +16x -7.420 0.999
S3 6.01 2.86 1.28 0.63 y=1.0E +15x -7.012 1.000
X1 8.58 3.24 1.45 0.74 y=3.6F +15x -7. 169 0.998
X2 12.38 4.54 1.95 0.9 y=2.0F +16x —7.463 1.000
X3 8.37 3.19 1.43 0.73 y=1.5E +15x —6.980 0.998
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Fig. 6 Measured and predicted results of

creep compliance

24
; 0, 0, o,
20 - K, K, K,
. -8 5, s,
’ X X « X
2 1
= )
T O08F RRERe, eI
k] i
0.4 o
0.0
04t

00 02 04 06 08 10

04 06
SR [ s
7 HERRERE Hg( Gy /1 000) Lk
Fig.7 The #dg( G, /1 000) relationship curve of
asphalt and asphalt cements

[ &
Bz 5512 77
EX ) /

L K 3
AN RHEER TR
B8 mERARBERIFKE Gy B
Fig.8 The G, of asphalt and different asphalt cements



76 LIPS o G N )

2017 4

3.2.3 E#mp%

19 SR8 50 YRz iy i AR AR Ak th 2k AR 9
LA Y BE BT 7 M HOERAE 9 s 1Y SV 48 Bt
P AR PR S AR/, i U B E AT S R A g
B2, K ABTRECR. S350, BRI 5 2 b
I T Wiy HR AR AR T i, b A K B0 S8R I
P, HR K e, 0 i S BOR B IS, 2 J 2
fRJE . 5 % W I N AR 7R B £, ik F
62.6% , HAR Ry 7K eI WK 58% , IK A1 JK
H KA 43. 2% , 33X i W AL AE O A K 5
B2 /. 20 i A s B 3 R e
IO AR T KR i, He b A U IR K U
Wi SR i v WRd P S, AR S ) G I 1 2.5
RN 2.7 A% T A0 I 30 ¥ J6E 39 1 722 £ A AL
1.3 5.

MEL9 AT LA Y, 3 BN AR K R R
AHIEE . AH LA UKL , 7K e RORL B 2H 7 3 T 2,
Ry NN = I 1k v AU S =) @ e 1
LA TR P I O 2 (EL R R X B /N R R AR 55 1k
KRR 75 HO R BUE SR M BT LA =2
() IR AR PR 22 AN R AR 2

0.040 1

0.035

0.030

0,025 - &

o020 - :
0015 b
0,010 £
0.005 & pm——rimminniinaiaiizitiaoe
0.000 o

S A S TA R PR 0 000

i 10
U IR s

9 BRI EHA R T A i 2k
Fig.9 Strain-time relationship curve in single

creep-recovery cycle

T AT KSR MR TR R 2 0 8 13 A0 K
K5 1075 1] ) 4 IS A=A 0 R . D3 80 T 40K
HE A R CaO, 55 B PRI T 1 B 1 fe =
B RE , BN T R B T U R AR IR K
WANAE CaO S A2 A Al 85 4, PRI 41 K
S B AL B BRI 2R
WZMEHIWIE 5546 T il TRAR /N5 R iR
R SR A P20 . A AR A K 7
I PR T AR AN B /D [ A e, A 5
PHGEAH A K TE K.

P 10 Sy 100 i 728 478 B Ji] 400 P9 454 R Y
A SRR A e 2. NI 10 ] DU H A e ik
KRB A =P DX, 3 A Rl ORI 5 5K %
PR B SRS AL e Jo S 3 g /N, Uk O SRR 0 7
JEES VA R T S, W 8 SR RN A8 e ik

FRIOR. PRI K BN AR A e o R 2 ik
JEREWI W K, JEHIE AR A ORI 5 ek, 4
THIEREf R UL AR S LA RESAR 4y 3 5 125
wiRAL T A RIETER > Z [ A TR] B,
AR B SN L 358 1 20 7Rl AR ELE B, K
PR Z AL 5 TERERS BIRGF W 2. th T4
Hor-55 0 7 22 18] B4 0y L R PR X /N TR AR
FAP BT 5> TR Re s, I 15 &
AT 53 77 S P A R K O D T

35r
-0

L 1 1
200 400 600 800 1000
liles-at e

10 it kR E TR E

Fig. 10 Accumulative strain varying with time

4 Hig

(1) XA R EORED T e 3% 22 A0 1A i 0 %
LA TAE L LG, UG i 2 5 Se I it 2 2
B S A G , 228 Burgers BT X 75 e 3K 178
Tar AR R AR AR AT Ry A3 FH P AS 32 SO A R A
FERE 0.

(2) [RVSEFRAE ZR A, AR 7 I A 0
Gy (HA y, IR 5 T AW, I K
VR R A S i S T R B R AL T iR
SRR E I VR ST T R AR

(3) SEORM I T &AL 5 AR T 4 i s
[f], 90/ T FEAE R 43 (0 BRBH 7, %) T Rl e i
M5 FEIR SE AR 25T, A e b2 Ak
AT S 1 AR IR R .

S Z ik

[1] DURRIEU F, FARCAS F, MOUILLET V. The influ—
ence of UV aging of a styrene/butadiene/styrene modi-
fied bitumen: comparison between laboratory and on
site aging [J]. Fuel,2007, 86(10) : 1446 —1451.

[2] HE G, WONG W. Laboratory study on permanent de—
formation of foamed asphalt mix incorporating re—
claimed asphalt pavement materials [J]. Construction
and building materials, 2007, 21(8) : 1809 - 1819.

(3] MR SC, 8, %, 45 AKUERIE IR E R A TR
AORLR B HLEL [J]. ThEeAf kL, 2016,47(3)
3090 —3096.

4] VR AR R BT E AR



52 1] WRAE 25 , S5 SEORLAT P A= 07 75 HC 285 580 L F) 52 77

XM e Mg (1], M KR (T2 publications,2011.
JiZ) ,2014,35(3) : 94 -97. (9] ik, Xz, To. BORAR I 75 3K i I TR

[S] MILJKOVIC M, RADENBERG M. Fracture behavi- fengsem 1. shiesskl,2016,47(1) : 1106 —1109.
our of bitumen emulsion mortar mixtures [J]. Con— (10] 3K 5%, & B8 2, AR . 3 T 8 & G A8 Al e
struction and building materials,2014,62: 126 - 134. HFoilEssts U], R T R ( ARBE

[6] ALHDABI A, AI N H, RUDDOCK F, et al. Develop— RR) , 2008,36(2) : 23 —28.
ment of sustainable cold rolled surface course asphalt (11] ZHe mlr A, 22, 2. TR0
mixtures using waste fly ash and silica fume [J]. Journal BEAA YT I3 v fig (U], AN EgAs @AY ,2015,32
of materials in civil engineering,2013,26( 3) : 536 —543. (2): 21-27.

[7] MWANZA A D, WANG H, HAO P W. Effects of [12] Z55, FhusA%s , sk e 47, 25, KBS A KT e
type and content of mineral fillers on the consistency WrERERL oY [J]. BN KR ( TR
properties of asphalt mastic [J]. Journal of testing and 2007, 28(3) : 40 —43.
evaluation,2012,40 (7):1 -9. (13] M, ZE0e b, ok B 7. 2. A KST HHE KK

[8] MA L X, LI ZD, HUANG J F. Characterization of FAEMERE LA (], dE R Tk K 2f 244, 2009, 35
asphalt binders modified with hydrated lime and lime— (11) : 1506 - 1511.

stone dust [C]. Materials science forum. trans tech

Effects of Fillers on Viscoelastic Response of Recycled Asphalt Cement

CHEN Huaxin ,NIU Changchang, KUANG Dongliang, TIAN Junzhuang, YANG Kai

( School of Material Science and Engineering, Chang’ an University, Xi’ an 710061, China)

Abstract: In this paper, brookfield viscosity test and repeated creep test were adopted to investigate the visco—
elastic properties of recycled asphalt and 3 recycled asphalt cements, the viscosity, AFE, ( viscous flow activa-
tion energy) , Gy( the viscous part of creep stiffness) and cumulative strain yace of recycled asphalt cements
with different fillers were analysised. The experimental results indicated that the recovery levels of viscosity of
asphalt and asphalt mastics showed great difference. The regeneration factors in decreasing order were slag as—
phalt cement > cement asphalt mortar > lime mortar asphalt > asphalt; the viscous flow activation energies of 3
kinds of recycled asphalt cements were increased to varying degrees as well as the corresponding asphalt ce—
ments. But the viscous flow activation energy of recycled asphalts were lower than virgin asphalt, the recovery
levels of Gy and v, also showed great differences between the recycled asphalt and recycled asphalt cements.

Based on the above indicators, 3 kinds of fillers showed different degrees of positive impact on the restoration
of viscoelastic properties of aging asphalt mortar, and the order of influences was slag > cement > lime.

Key words: recycled asphalt cement; filler; viscous flow activation energy; Gy; y,.
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Tab.1 Self-compacting concrete mix ratio

R R 5% 10% 15% F120% .

B4/ (kg s m™)

L 55

i KIELE C S G FA RB A\ Sp

sce 0.38 350 740 930 150 0.0 190 2.82
RSCC -5 0.38 350 703 930 150 14.8 190 2.82
RSCC - 10 0.38 350 666 930 150 29.7 190 2.82
RSCC - 15 0.38 350 629 930 150 44.5 190 2.82
RSCC - 20 0.38 350 592 930 150 59.4 190 2.82
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ALAL S URRR R R B 25 Y AR R 53
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Study of Mechanical Properties of Rubberized Self-compacting
Concrete Subjected to Freeze-thaw Cycle

ZHANG Weidong', WANG Zhenbo®, HE Weizhong'

(1. School of Architecture and Civil Engineering, Huaiyin Institute of Technology, Huaian 223001, China; 2. College of Civil En—
gineering, Nanjing University of Technology, Nanjing 210009 , China)

Abstract: Through the freezing and thawing tests, the influence of replacement rate of rubber on mechanical
properties of rubberized self-compacting concrete ( RSCC) under different cycle times of freeze-thaw were stud-
ied. The results showed that the replacement rate of rubber had great influence on cubic compressive strength
and split strength of RSCC under the same freeze-thaw cycle time,but not in proportional relation; cubic com—
pressive strength and split strength of RSCC under the same replacement rate of rubber decreased with the
freeze-thaw cycle times increasing. Based on the analysis of the test data, the change law between tension—
compression ratio and freezethaw cycle times was given, and the relevant simple formula were regressed be—
tween cubic compressive strength , split strength and freeze-thaw cycle times. This study could serve as a refer—
ence for durability of RSCC under freezing and thawing environment.

Key words: rubberized self-compacting concrete; freeze-thaw cycle; replacement rate; cubic compressive

strength; split strength
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Fig.4 Each section shear transfer efficiency under

four calculation methods
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Tab.2 Shear transfer efficiency of three load cases
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Analysis of Shear Behavior and Transfer Efficiency of Variable Cross-section
Composite Box Girder with Corrugated Steel Webs

WU Haipeng, LI Jie, CHEN Huai

( School of Civil Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Based on characteristics of the variable cross—section box girder with corrugated steel webs, consid—
ering girderheight and bottom plate from the force equilibrium of thickness, the elastic element, the web’ s
shear stress formula was derived. It was shown got that shear stress of variable cross-section composite box
girder with corrugated steel webs was sheared by top and bottom concrete plate and corrugated steel webs. Tt
was concluded that the variable cross-section composite box girder’ s shear was caused by the section’s shear
force, in addition, also including additional shear stress which was produced by bending moment and axial
force. Through comparing of the formula solutions section and variable” s formula and FEA resulis of constant
section, it is indicated that the shear stress calculation formula has higher calculation precision. Finally, based
on testing the formula, taking into account three load cases, variable cross-section box girder with corrugated
steel webs shear force transfer efficiency was given.

Key words: variable cross—section; composite box girder; corrugated steel webs; shear stress; shear

transfer efficiency
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The Preparation of Cu-doped ZnO and Its Gas Sensing Properties

XUAN Tianmei', SUN Jianwu', GE Meiying2 , YIN Guilin®>, HE Dannongl'2

(1 School of Materials Science and Engineering, Shanghai Jiao Tong University, Shanghai 200240, China;
2 National Engineering Research Center for Nanotechnology, Shanghai 200241, China)

Abstract: CuO doped zinc carbonate was fabricated by hydrothermal method with zinc nitrate and urea, acetic
acid copper and polyvinylpyrrolidone ( PVP) as raw material. And the porous zinc oxide was obtained after
calcinating. XRD, SEM were used to characterize the structure and morphology of samples. And the effects of
CuO-doping on the properties of sulfide hydrogen sensitivity were studied. The results showed that CuO-doped
porous zinc oxide for hydrogen sulfide had the better sensitivity, selectivity and stability. It turned out that the
device showed the best response at 180 “C and the sensitivity could reach 60 to 10 mg/L hydrogen sulfide. It
had almost no response to other gases. The porous structure of copper doped zinc oxide could be used in the
preparation of sulfide hydrogen sensor.

Key words: CuO-doped ZnO; hydrothermal method; hydrogen sulfide; gas sensors; selectivity
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10 m PRETT SRR S ) RAAE YIREAS 5 + ks
A IFCREEET B L R Ak
AR RE I NEE. FIEREAR N EERER
B0 ~15 em RJZ2 L1, 25400 g REG 3N
1 /I\ﬁrl% [9] )
1.3 HmRaE

SRR A e R A% KT SRR DO AT SR, SR
J5 FVRIFER BB i A, 58 0. 149 mm FLA% 19 JE T i
JEHEA [ B PR YRR T R T
PR N N Bt 7 1B A s N 2 B
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105 °C F 27 30 min, Fi-F 80 C FHLT R fHE, 4%
J& A FR AR AR B 2 J5 2 A B4 5%
gz " . PR COR HIERRR: TR SV 7R
%3 mLi1 mL:3 mls 1 ml {0 FL LR T , R RE
fh R FGIR: B 5RR 1 mLs 1 L 7 B
1.4 HRNESHH

W (A L HERE SR T ICP - OES i
5 PbCu F1 Zn 3 Fh e 48 T E 10 & . AARUESK
PEAT(ERE , AR B EBR GSS - 13 Ak [
i GSB =24 1 ST 5 K. S8 0 1] SPSS 4T
FEAHT( CA) 0 AR 17 1 5 4 BB 5
A wER = MY S E SRS
B/ A R R 4R A i RS R = M
4y T 4 I A R M T A R R A A

2 #RE5{Tie

2.1 #EYMEHK
SR A RE DT BT e X B A LA FEA AR W) 24

i, o3 ) 24 J@ 12 Br HohggRE 8 Fh( 14 33.3%) 5
TR 3 A (7 12.5%) s RAFRE3 Bl (b
12.5%) ; GRF2 Fl( (5 8.3%) , B3R XS}
PEERE JEIER e LR SR W R 5
B 1R, 205005 4. 2% . M ALZR B DX 3 v
AAEYI TG 1.

HIR 1 SRR 15 B, BEPERETT A HE 0030 32 4
i HZ BRI LAY 8 Fi: B 22 ( Alcea
rosea linnaeus) 17 i ( Cichorium endivia L) 7% k%
H1( Saluiaplebeia R.Br) . & ] 3% ( Hemisteptalyra—
ta) | BR B ( Rumexacetosalinn) | BF % ( Artemisia
lavandulaefolia) . /N & 3% ( Erigeron annuus) il JL
3K ( Cirsium setosum) 25, Hrp3gRl 5 1, 562.5% ,
H1 T3 RHE ) BT 0 5% I R AR o, DR AR
MALZRRIREYIRE V% b i A B R ACE, B B
T BRI Y E

F1 HRMNIEIBET RABEREDFHENE

Tab.1 The advantage herb species introduced of mining area in northern suburb of Xuzhou

h 44 LT 4 L4 J&# 2
L Alcea rosea Linnaeus HRZERL HIER "HE
AT Taraxacum mongolicum Ly HAEE Bz
R Cichorium endivia L Loy R HZ
R Setaria viridis RAF} TR Rz
[EEXE Trifolium repens L Rk KN %
IR B Saluiaplebeia R. Br BIER HER)R HZ
L Humulus japonicus FFt RS A5
YEUEIN Veronica polita Fries L5 YUY )R (e
AiB2 Hemisteptia lyrata Bunge A%} TR HZ
F3 Capsella bursa-pastoris TFIER 3] LEZ
537 Vicia septum Linn oRk UG AN rhg
At £ 58 Aster subulatus Michx 457} BRE 588 g
fig A5L Rumex acetosa L B v g HZE
1 RS 2 Oxalis acetosella e 2% B} LA (%2
R Galium spurium L PHER N I %
LiigVar=n Artemisia lavandulaefolia R s #Z
=5 Brassica rapa L i FEE bk
e Avena sativa L RAF} A B B~
INRE Erigeron annuus 2%} ER 2
Bl Artemisia argyi RAF} =15 A5
L Cirsium setosum HE 8 HZ
Wy 2 Geranium carolinianum L PR LR ZER)E %
JoE Phragmites australis ARAF} PR g
IR Descurainia sophia L TR FEIEs)a Bz

2.2 B RLIEEERTRSTRERR
DO S PR | W il Y (R U 1 &)
AT JURbAE Jr vk O LIErh B m i & & T

R SHE A B RAE, WA E 8 R 3 T
) PR PR O L IR0 N NN N 7
FLB KRR ™ A T8, RIFR O 1 3 5 )
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HYs QP HESR WS ES T HIERE R E
FrifE( GB15618—1995) —Zbrifk b FRAH, #x 0 +
e 4B Is e A V] R — R AT
STV

FEMALRET X H N E S B TR T E (R
2) R AR E A 1 74 5 i s BRI 2
Zn(105.22 +23.5 mg/kg) , Cu( 34.91 = 10. 81
mg/kg) Al Pb(25.52 £5.21 mg/kg) , 737 R H M
S 19 1,56 1. 10 1 2. 70 £, A7 BLALZR
+ ez e FEEE 4R PbZn.Cd (15,

R2 TRIREEESENHBESRITHN

Tab.2 Descriptive statistical analysis of heavy

metals in soil in the mining area  mg/kg
Sl Pb Cu Zn
KA 32.73 49.91 145.87
He/ME 19.11 22.85 75.97
A 25.52 34.91 105.22
TR LR 5 16.30  12.61  91.10
H ] S 26 22.6 74.2

E R _RbrE(E( P ) 300 100 250

2.3 ABEYRIINESESE
BRI 4 A P G AS TR 4 8 ) AR A P
0.1~41.7 mg/kg; Cu 0.4 ~45.8 mg/kg; Zn 11 ~
160 mg/kg"™ . Xt 8 P HI MR P CuPb.Zn
(S B AT IO AE , I3 3 . 45 R4 8 Fiiw
Yy AT 3 — A A ) Zn (R
EH W FL AR 1A 9 T 4 TR 7R I H L B
BRI ERINC RIS > W F > 1 b 4F
A AR . 38 o SPSS foh A 1A 5 -1
4 A S AR SR T R B, Zn AEAL Y L L3R A
() 2 i 5 T AL B P 0 T 4 e 2 R R
EWIEAHDCHE , Pb 5 Cu FEAE W) 1R N A H b
BRI, SRt ERE " & E
W AR ISR — B, SRR Y B g AR . R
L NI R TNt 1 T 48 0 Wi 0 P R
BT YIRS R TF) AU 0.1 2247 T
FEARWWEZE R, BT A 8 Ml i) TF ¥°KF 0.1,
I X A 8 A 4 0k P9 5 4 8 i — ok
V. 25 R RIBST X A S R 15 Y e T AN
HEBR—3B 0 4 @ e AR R P & 4R A il id
AP B4 D7 AR .
2.4 HEYWNELETENEEET
W EAIE EE AR AR H R RECR R
AR TR XA [ F %o 4 i ) SR e 1 iR )
S, B [ R AR Y, HOR R A 1 2R B AR

7 A T A

¥R 280 ( transfer factor, TF) 841 4 #i b 3
5355 T BB A3 A A R B Y LU A, R A
TR SR 4 R S TR RE I YL TF R
T 1, DA ) AE 6% O I SRS R G R T
A HE R 53 7 B M 58 43, 8OAT DAAE IS 2t
PR A AN ISR M B B T AT AL
RIS IR BN 3215 Y dth X H A BB . N 3
AL 24 AR RN RZEPIRAE I XS Ph 156 R 4L
KT 1,40 504 1.73 1 1.01; /N KEX Cu (956
FEORT 1,385 142 5 B B30 F/N XY
Zn BYFRE R BAMATRT 1, 73500 2. 08 i1 1. 42.
WOE A2 30— A B 4 R Vs e 1 DX /N R A
JEPIRAEY) B — e B S ).

= 4 £ %1 ( bioaccumulation factor, BCF) #5418
Yo b3 035 e b AH Y A R S Y FU e,
A B oM, b ARk - g b R 6 R Rl S R AR
AES1 4 BCF KT 1 IS Yt L3y 8 4
J& & R T A K IR R o B B
VE R 4 e 5 e T S A B S R v . A
3 AT 30E — A YR Zn B E R RS
HRMARIIRT 1,388 113, B Zn B
AR R SRR, T T2 38— e R
Zn IS TR YA

3 e

(1) 382 X ER M AL X8 X I8 A, i TR
T XS N Y 24 FPRLAAEY), 43 JE 24 8L 12 A4
BE A 2gRE8 Fh( 5 33.3%) s HFAERE3 Bh(
12.5% ) s RARE3 Fp( (5 12.5%) . REH Y 8
FhOL AR ARG S, S LIS RME Y o 2
BERHEYIA S Rl 62.5% .

(2) FMILAE X L3 5 4 JE 76K Pb. Cu
F1 Zn (345 2 s BRI 2 Zn(1105.22 +
23.5 mg/kg) , Cu(34.91 = 10. 81 mg/kg) F1 Pb
(25.52 £5.21 mg/kg) . 43 3 A 4R M T8 SE T
1.56.1.10 F12.70 i, 32 5| — & B BE 1975 L.

(3) 76 8 APy, /N KEXT Py Cu F
Zn EERS BB A E) 1.01.1.42 A1 1. 12, HA
A0 (K 1 49 rh I 4 T L RS B M R4 1 v
PP Ry Zn i E R KT R 28
| 164. 16 mg/kg, H¥% % ZEE & 2500 5k
) 2.08 Fl 1. 13, %F Zn HAT BN 56 £
71, I A E AR M X A BB R .
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Tab.3 Mining area dominant plants and soil heavy metal content( mg * kg™') and enrichment
factor and transfer coefficient
I T __ o
gy BCF TF Sy BCF TF Sy BCF TF
b 1 0.75 10.54 29.76
B OHWT 2.34 0.03 0.32 22.23 0.37 0.47 44.26 0.36 0.67
+3 23.77 28.15 83.10
Hb 1 0.63 20.75 41.97
EEOMWT 3.66 0.03 0.17 24.50 0.90 0.85 31.84 0.55 1.32
43 19.11 22.99 75.97
i 2.06 12.14 50.95
AR W 1.19 0.06 1.73 13.90 0.33 0.87 51.65 0.42 0.99
+#  32.05 36.44 121.24
b 1.47 14.39 54.48
S I 3.38 0.05 0.43 19.36 0.47 0.74 70.75 0.47 0.77
+3  31.26 30.30 116.50
b 1.74 8.46 28. 60
i HT 3.92 0.07 0.44 32.84 0.37 0.26 53.32 0.34 0.54
+iE 24.83 22.85 84.29
b 3.04 13.54 164.16
W¥E T 4.10 0.09 0.74 19.01 0.35 0.71 78.88 1.13 2.08
+i 32.73 38.87 145.87
b 1 1.92 18. 64 50.92
/INKE O HLF 1.90 0.06 1.01 13.10 0.37 1.42 45.37 0.49 1.12
+#  31.85 49.91 103.08
Hb 1 1.00 15.13 32.02
FULE #wF o 314 0.03 0.32 34.25 0.30 0.44 37.69 0.29 0.87
+# 32.58 49.76 111.71
. 35(6) : 166 - 169.
SE (7] i BT, WL A LT RS
[1] LIMS, LUOY P, SU Z Y. Heavy metal concentra— WwFgE I]. dLIriE 2, 2013(6) = 177 - 179.
tions in soils and plant accumulation in a restored man— (8] T, XIMHE, T, 25 WP duaieg XY
ganese mineland in Guangxi, South China [J]. Envi- BEE A B JEX 5 & B I SERRARAE (D], A%
ronmental pollution, 2007, 147( 1) : 168 -75. #iz, 2012, 32(3) : 796 - 804.
[2] LIYG, JIANG G M. Ecological restoration of mining (0] (4, BR¥E, RN, 55, Hm FK S8 R E

(3]

(4]

5]

wasteland in both China and abroad: an over review
[J]. Acta ecologica sinica, 2004, 24:95 -100.
ZHANG S, LI T, HUANG H, et al. Cd accumulation
and phytostabilization potential of dominant plants sur—
rounding mining tailings [J]. Environmental science &
pollution research, 2012, 19(9) : 3879 - 88.
MARRUGO N J, DURANGO H J, PINEDO H J, et
al. Phytoremediation of mercury contaminated soils by
Jatropha curcas Jl. Chemosphere, 2015, 127: 58 - 63.
I AEAE S BORTE TS G it B b it i T AR
SR [J] ORI R R (F AR L 2006, 38
(3):95-98.

A, THRE, QWM. SN U X g
G JRARAR 23 7 B 5 Y vPA [T, M2 RL2#, 2010,

[10]

(11]

[12]

[13]

TR 4 i & i R SEARRAE [J]. IREERLE,
2013, 34(9) : 3595 - 3600.

A A R E R NY/T 1121.1 -2006 -3
Kl 55 1 38 43 A SRR B SR A A BLRIET A
[S].2006.

Befl, RJpdl, 35K, . BT AV TR 5
MR A R A R S ey ], HHE,
2006, 38(5) : 591 —597.

FEAGR, RUMNGER. TP 4 R v R AR A g X AR
M+ HERT5 YRl (], BRsERla, 2011, 32(11) :
3312 -3317.

RAESC. WP AE AT X 4 R V5 Y R A S
EE ST (D], W R ARl K2 A W Rl 22 BR 2
B, 2012.



% B K (T ) 2017 4

[14] SALT D E, BLAYLOCK M, KUMAR N P, et al. [20] FH#. TES)E Cd Zn.CuPb J5YL T 4 HEA= Wk
Phytoremediation: a novel strategy for the removal of MALB (D], HR: P RFHEAREE F B, 2008.
toxic metals from the environment using plants [J]. [21] skmi, EE, TES, % 14 D LTS
Bio/technolgy, 1995 ,13( 5) : 468 —74. JERI A B s R (D], BB, 2014,

(15 ] BkEE. ska A X 34 . BEor A RRAE K 55 4 31(5):833 -838.
AR OEFR (D] Tl dbAll R B U5 5 IR B 2 (22] pesl, . BREMY PRt ). EK
k% ,2011 RIS, 2003, 25(11) : 150 - 152.

(16] ZPRAS, BURIAN, Tk, % (Ml X EE S (23] PENCE N S, LARSEN P B, EBBS S D, et al. The
JRE B A wEsE [T]. MR 2%, 2011, 36(5): molecular physiology of heavy metal transport in the
82 - 84. Zn/Cd hyperaccumulator Thlaspi caerulescens [J].

(17] XNAF, (A8, B, &, DU HIR SR X AL 3 Proceedings of the national academy of sciences of the
YN ESESE ] AR, 2009, 29(4) : United States of America, 2000, 97(9) : 4956 —4960.
2020 —2026. (24] A&, FUR A, SEH. HIGH FAE 8 Rk &

(8] A, SRS, Wik, HEen X B Er 308 GRS BAEVER D], 0 FZEZS 244, 2006,
X A A WO B AEARAE (T, RO IR B Rl 17(3) : 512 -515.
#iz, 2009, 28(6) : 1136 — 1141. (251 TR, (i, BT AE. SR T S X X 1 4

[19]

TEH. &VXEHEEESEBRSRIEY L
ZH9F (D], V% KRR HERBL 5 R JH 2
B, 2010.

TE A s e oY (], 2R 4, 2004, 41 (6) :
896 —904.

Study on Dominant Plants and Enrichment Characteristics of Heavy Metal
from a Coal Mine Area in Northern Xuzhou

ZHANG Haojia', LIU Hanhu', XIAO Xin', SUN Xiaofei', CAI Chengzhe’

(1. College of Environment and Surveying, China University of Mining and Technology , Xuzhou 221116;
2. Urumgqi Railway Administration, Korla 841001)

Abstract: In this paper, the contents of Pb, Cu and Zn in the plants and soil from a coal mine area in north—
ern Xuzhou were examined, to study the enrichment ability of the dominant plants for different heavy metals.

24 species (24 genera, 12 families) of herbaceous plants in the region were found, including the 8 dominant
plants. The results indicated that the average contents of Pb, Cu and Zn in the soil were 1.56, 1.10 and 2.70
times to the background values of Xuzhou, and the content of Pb was positively correlated with Cu and Zn
(P <0.01) . The transfer coefficient of Erigeron annuus was more than 1.00,being 1.01 for Pb, being 1.42
for Cu and being 1. 12 for Zn. The content of Zn in Artemisia lavandulaefolia was higher than the normal
range , which reached 164. 16 mg/kg. even, the plant’s transfer coefficient and enrichment factor of Zn were
2.08 and 1.13. This two plants had the ability to enrichment the heavy metal, which can be used as a remedi-
ation for the ecological restoration of the local coal mine area.

Key words: heavy metal; dominant plant; enrichment factor; transfer coefficient
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