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Adjustment and Optimization of Tool Axis Vector of
Triangular Mesh Model in 5-Axis Machining

QI Yang-ting, HUANG Chang-biao, LIN Jun-feng

(Xiamen Key Laboratory of Digital Vision Measurement, Huaqiao University, Xiamen 361021, China)

Abstract: According to triangular mesh model, for eliminating the global interference, an efficient algorithm to adjust
tool axis vector was presented based on the K-D tree and cutter discretization. Firstly, the cutter was represented with a
finite number of discrete points. Then, the possible interference points were found quickly using the K-D tree, and the
tool axis vector after adjustment was calculated based on this step. In order to avoid the dramatic change of tool axis vec-
tor, a method of angled region was presented to optimize the tool axis vector. The example showed that the algorithm can
efficiently achieve the global interference avoidance and the tool axis vector optimization.

Keywords: 5-axis NC machining; avoidance of global interference; tool axis vector optimization; K-D tree retrieval
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Experiment on Flatness Error Statistical Characterization

WANG Yu, HUANG Fu-gui, LI Xing-wang

(College of Mechanical Engineering and Automation, Huaqiao University, Xiamen 361021, China)

Abstract: To the characteristics of flatness error identification problem, a research idea is put forward by the plane to
the line and then the plane based on conditional probability and the probability theory. The actual planes information of
two parts is extracted by the experiments using a three coordinate machine. Through the analysis and processing of exper-
imental data, the flatness error statistical characteristic is identified. After the verification of the test method, the results
showed that flatness error of the work piece surface exhibited the characteristics of a normal distribution under the stable
processing conditions.

Keywords: flatness error; conditional probability; total probability; normal distribution
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PAPR Reduction Method Based on Improved PTS Technology
and Improved Threshold Clipping Method

HUANG Xian, TAN Ge-wel

(College of Information Science and Engineering, Huaqiao University, Xiamen 361021, China)

Abstract: Aiming at the problem of large BER for the threshold clipping method and the high computational complexity
for partial transmit sequence (PTS) technology, an improved peak to average power ratio (PAPR) reduction method
based on the threshold clipping and PTS technology for orthogonal wavelet packet multiplexing (OWPM) system is put
forward in the paper. Simulation results show that the improved algorithm compared with the original algorithm has the
corresponding performance improvement, and by the combined treatment with threshold clipping method and PTS tech-
nology. in the premise of not affectting the original system BER performance, better reduce the system PAPR value,
while reducing system computational complexity.

Keywords: multicarrier modulation; orthogonal wavelet packet multiplexing; peak to average power ratio; threshold

clipping; partial transmit sequence
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Efficient Air Motion's Trajectory Planning Method

of Hydraulic Excavator Based on
Particle Swarm Optimization Algorithm

SUN Xiang-yun', SHAO Hui', ZHAO Jia-hong®

(1. College of Information Science and Engineering, Huaqiao University, Xiamen 361021, China;

2. Fujian Jingong Machinery Company Limited, Jinjiang 362261, China)

Abstract: Satisfying the constraint condition of bucket attitude, cubic polynomial interpolation method is used for the
trajectory planning on hydraulic excavators. Furthermore, particle swarm optimization (PSO) algorithm is employed to
optimize the time of joint motion with the maximum joints’ velocity constraints, ensuring a shortest motion trajectory of
bucket tip. The experimental data and simulation results show that the proposed trajectory planning algorithm greatly im-
proves the working efficiency of excavator motion, guarantees the smooth movement of each joint, and obtains the optimal
motion path in free space.

Keywords: hydraulic excavator; trajectory planning; particle swarm optimization algorithm; time optimization
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Real-Time Scheduling Method Based on Mealy Machine

JI Yang-hong-kang, WANG Fei, YU Ting

(College of Information Science and Engineering, Huaqiao University, Xiamen 361021, China)

Abstract; In this paper, in order to get the optimal path of real-time concurrent systems, an optimal scheduling method
based on Mealy machine was proposed. Through analyzing on the real-time system with P-time Petri nets model and mod-
eling the relationship between the place and its corresponding time with Mealy machine, the optimal path satisfied with
non-deadlock and non-blocking was obtained. Based on this method, the optimal legal firing sequence of P-time Petri nets
can be obtained, experimental results show that, the proposed method has a good effect.

Keywords: real-time system; mealy machine; P-time Petri nets; scheduling analysis
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Temperature Catalytic Oxidation Reactor of
Total Organic Carbon Analyzer

REN Hong-liang

(College of Information Science and Engineering, Huaqiao University, Xiamen 361021, China)

Abstract: Temperature catalytic oxidation reactor of total organic carbon (TOC) analyzer using temperature catalytic ox-
idation technique and non—dispersive infrared absorption method is developed. Quartz tube, quartz wool and noble cata-
lysts are heated by nickel wire, which is embedded in a high temperature tube furnace (D=130 mm). The operation tem-
perature is set to 680 ‘C in order to ensure the catalytic efficiencies and the temperatures are monitored by K type thermo-
couple. 0.5% (mass fraction) Pd and 0. 07 % (mass fraction) Pt loaded on honeycomb ceramics are selected as noble cata-
lysts. The experiments show that KHP and sucrose can be fully oxidized by either Pd or Pt catalyst when TOC concentra-
tion is 40 mg « L™ '. Pt catalyst is more effective than Pd catalyst when TOC concentration is 1 000 mg * L™'.

Keywords: total organic carbon; analyzer; high-temperature reactor; catalyst; Pt; Pd
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Fig. 1 NDVI schematic coverage

of vegetation in Fujian Province
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Vegetation Multi-Level Modeling Research in Fujian Province
Based on Administrative Region

LI Wei-jiao, QIU Bing-wen, ZENG Can-ying

(Spatial Information Research Center of Fujian, Fuzhou University, Fuzhou 350000, China )

Abstract: DBased on resource satellite data, use 85 country-level administrative regions of Fujian Province as the first lay-
er, administrative districts of 9 city as the second to construction country-city layer vegetation dynamics influence model.
Analyzing the driving mechanism of the vegetation dynamic evolution in Fujian Province by the medium and macroscopic,
and the social economic factors and policies impacting on the vegetation coverage in different administrative units is also
discussed. Research result shows that on the municipal level, national income eventually use index and vegetation cover-
age have negative correlation. At country level, terrain factors has a bigger impact (positive) on vegetation coverage,
however, the factors of production and living conditions index has a negative impact on vegetation coverage.

Keywords: multilevel model; administrative division; vegetation coverage; driving factors; Fujian Province
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Tab.1 Random test of random sequence

DR A Py Py W RE AR Py P
Frequency 0.984 043 0.595 549 Block Frequency 0.971 897 0.679 024
Cumulative Sums 0.984 242 0.410 556 Runs 0.999 078 0.333 213
Longest Run of Ones 0.989 068 0.496 386 Rank 0.949 536 0.159 044
Discrete Fourier Transform 0. 926 884 0.118 754 Non-Overlapping Template 0.978 072 0.173 082
Overlapping Template 0.965 781 0.286 319 Linear Complexity Test 0.933 851 0.178 718
Universal 0.966 669 0. 144 169 Approximate Entropy 0. 950 958 0.115 881
Random Excursions 0. 981 982 0.200 173 Random Excursions Variant 0.981 792 0.165 642
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An Word Oriented Encryption Scheme Based on OHNN and M-LFSR

LIN Xiao-mei, LI Guo-gang, ZHANG Ze-pu

(College of Information Science and Engineering, Huaqgiao University, Xiamen 361021, China)

Abstract: A new encryption technique in word-oriented stream cipher has been proposed. It consists modified linear
feedback shift register simu-lated (M-LFSR), and a feedback discrete-time Hopfield neural networks (HNN). Nonlinear-
ity of the M-LLFSR has been chosen by the chaotic attractors of discrete-time HNN as the output to achieve encryption.
Safety analysis and simulation have shown that the pseudo-random sequence constructed by the proposed algorithm has
been characterized by good randomness and complexity, which meets the requirements of cryptography.

Keywords: stream cipher; linear feedback shift register simu-lated; Hopfield neural networks; chaotic attractors
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FP-Growth 2R F 3 1A Z 9 BAR . HFG 2 SRR e 55 1 ok #8500 e AR 8 30 B 1 o Bk 8
HEF 77— HE P A i 30 H 4 10 F-List; 25 2 UK B PE G JE i — 1> FP-tree. FP-Growth 5k 1]
IR © 20 @ 07 (1 FP-tree ., £ X0 5 — A 387 BE R T /N SCHREBE 9 300 H AR JSURH L 1) 4% 1 A X
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Mapper 33 F B3 5 b g9 100 B 8 83 B0 H i S 5. %t i E i
H 355 B9 R W GO ALV 355 A AT SUM(D = > W (o) L A 4 f 1
— A F 50— AL AL W (1) =W (2,) /SUM0) |, i 4% Z r: 2

g5 N (Key=1i;, Value={{i; 7,1, } Wi (&) }).
Reducer i #4452 Mapper 3 72 (94 1 . R 4 Key (AR A 79 i i1}
FGE T AR A I H A AR SR BE L 1 RN A SRR B DR T /NI SRR BE R T H AR 25 FP-tree.
5T MapReduce B FP-Growth 5k 81, Bk ARG 403k 2 R, DB 2 — 1 5 KRac il
8y S 491 B84 T e /NI SRR E W i, ap = 0. 5.
% 2 MapReduce fI# FP-Growth % 7% 52 {4
Tab. 2 Instance of MapReduce weighted FP-Growth algorithm

Map input(transactions) Sorted transactions Map outputs(conditional transactions)
key=value WTG) WTy ) key=1, ,value={{is si1 s+ si;} s WTy (£}
p:fcam]0. 212
facmp fcamp| 2. 2,0. 212 m:fea0. 212
a:fc|0.212
c:1]0.212

m:fcab|0. 174

b:fcal0.174
abcfm fcabm|1.8,0. 174 cal
a:fc|0.174
c:f]0.174
bf fb]1.5,0.145 b.f]0. 145
p:cb|0. 257
be ~bp|2.66,0. 257
cp cbp]| 5 beel0. 257
p:fcam]0. 212
e feamp] 2. 2.0. 212 m:fecal0. 212
afcmp camp| 2. 2,0. arfc|0. 212
c:]0.212
Redice inputs Conditional FP
J -t S
key=1i; ,value={{iy i1 s>"0i; } WTx (£} ondriiona rees
{{fcam|0. 212}, {fcam|0. 212} ,{cb|0.257}} {c:]0.681} \p
fca\() 212} ,{fcal0.212},{fcabl0.174}} {{f]0.598} \O 598} ,{al0.598}}|m
{{fcal0.174},{f|0.145},{c|0.257}} \b
{{fc|0.212}.fc|0.174},{fc|0.212}} {{f]10.598},{c|0.598}}]|a
{{f]0.212},{f[0.174},{f]0.212}} f|0.598 |c
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Procedure: MapReduce-FP-Growth(DB, W i, ) SUM(T) +=(W;(T));

Procedure Mapper(DB, W i «p) End
Define and clear F-list F[ ]; Sort F[ ];
Define and clear SUM(T),) ; foreach Transaction T; in DB do
Define and clear W (T)) ; Wi (T)) =W (T, /SUM(T));
foreach Transaction T; in DB do foreach Item i; in T; do
Define and clear W, (T),); Call Outputs
foreach Item i, in T, do (key=1i;,value={iy .1, s1;} , W (T })
FLi ]+ -+ End
(W (TO)H)+=WG) /| Tl End
End

Procedure Reducer(key=1;,value=S({{ij,1; i}, Win (T }))
foreach Item i, in S({iy,i;.***,i;}) do
Define and clear SUMy (i) ;
SUM\ Gp) =My (t,) 5
if SUMy (o) > =W
Sy s SUMy (i) += {1, » SUMx (i) } 5
End
Call Outputs({Key=1i;, Value={S(,, , SUMy (i)} »)
1.3 PWARM &%
XF 452 #) DB.PWARM 89538 5 2B 3Rl AT 4 K MapReduce J#47 6 ITAL FP-Growth 58.3% . il
L FP-Growth B3 ff F AR 21,
TR WA AL R — DR R AL AR 2 A 0 A PC LAY JR) 808 1% 5 — A JR B ake %
PRR— A0 FEBSE v, RS B A AL 0 A A e — DS AE B D B 1 sl vT LA s
F]2 I I 1 MapReduce, 7E 408 Jr w9047 TF 58 8080 P8 b i 454 300 H 8 B
ROt H A S5 BE . AR A8 SRR B HE 45 R A I AF A TE F-list rh. F-list Pl & 1 DB #3104 AR op 44>
TiH SRR
]3I TUESH. K F-list Py 2T 3 I Q Ny . sy e T T IRAT AT MR S BRI
DL NI R/ R A E QALY RIS » PR IE A ZH b i) N A7 AR 1] L 2 iZ A B s 47, A dH s F-
list B)—A> 74, B G-list, 3y d — DK T — D HE— i Fric (gid).
TR IFATIMAL FP-Growth J2 58 12 1 5 g1, fiff 1l — K MapReduce.
Mapper i # AR5 G-list o g8 — AT H , FF AR D0 R S 55 IR & 8] Q 43 4. Mapper
WRRA T Q ANHHEXS BN B ALY gid AH R — DX T G-list 588 i g5 554k
Reducer i # : I A7 #17E Mapper A5 i i) 241 56 5 3 55 48 tP iz 15 A FP-Growth 53 4%, 44 A FP-
tree FUIMALSSAF FP-tree 4240 & — 300 H 1 InAUT % 09 46
]S G P R4 A S AR E K MapReduce 3 #22k B 5 A i 5E 55 1 400 2L 00 4.
13,1 JRA7#tdc BFx— AR 0 4 59 B0 % 08 J o i — Y MapReduce. Mapper i 72 (9 i A b %1
P ERE A — AN F 55, (key s value=T,) (T,CDB). ffi i & (Key’ =i,, Value'=1) (i, € [&.&.i, € T)).
2 —> Mapper S 4] 42 & 3+ 55 58 WL S - Reducer 33 B2 6 Mapper 77 A (9 4 48 5 8 R 7 28 i i
(Key'=1i, ,ValueﬁzSum(Value/>Key':Keg/>. RSN s,
Procedure: Mapper(key, value=T,)
foreach item i, in T, do
Call Output((Key' =i;, Value'=1));
End
Procedure Reducer((Key'=i;, Value'=1))
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C<0;
Foreach item 1; in T, do
C<CH1;
End
Call Output(Key"=1i,, Value"=C)
1.3.2 474 FP-Growth B4 3 24 F-list R0 Q N B — A4 #A — I ME—FRIH gid.
AR A BEAE I Al b AT A0 B A AN RO R . AR G-list g N 25 L UR 22 B0 P e v iy g — A 3 45 3
— L ST 2 55 SO0 P P S i S ) SO0 R R R S AL FP-tree s 375408 RIS AR A3 5 O 1AL
. B AR 73—~ Mapper #l Reducer i 7.
Mapper i3 . % —4> Mapper SZ6i i3 3 i fiy A — K08 B0 R 5 A AT L3RR O (Key » Value=
Ty s M EE—A T, o G-list By Ay W8 Air & H INERBNAAb B e b T, i € T 38K H P
& A G N H RINER G RO R i (key=gid, value={i, iy =07, }).
Reducer 3 . #§ Mapper 38 #8742 (25 R MG key (AR ETE—A2 . A B Q 210 7 19 55 55 4 5 7
AT AR B2k 57 1 3545 46 B PAT 3R T MapReduce AL FP-Growth 83k ; A2 BURE - 50048 2 10 4%
1 FP-tree.

2 KWHERISH

SEEF 4 iR 1 61817 WEP(weighted FP-growth) 83k, Hifh 3 4 40— 4~ Hadoop 4E R,
iz4T PWARM. 525 3 3% & openSUSE Linux 11, Inter(R) Core(TM) i3-3220 CPU 3. 30 GHz,2 G %
WA ,JDK-1. 7.0, Hadoop-0. 20. 2. 2K %48 & ] http: // cdiac. ornl. gov/ftp/ | WIS 2508 ¥ 4T B 1
oAk 35 R 45 B VR B I B R BE 2 S R L B A A G B L AR AL ST 3 AU S 3 IR
JE P2 e e AR S 14 A s A 1) CAE T HD BOE DA R S U S B0 . Al — A Bl AL A eR A A
T H — A AL S A AE 1 2 10 Z ). 38 i SC I 2 4 38 55 B 3 Z IA) i GBI G &

W AR HE 4 K, WEP 035 fil PWARM 83k i3z 17 ), an & 1 PR, 508 4 b 35 55 B0 ad 8 7
B, WEP B NAEA R B BT T £ PWARM % 4 il MapReduce 431 2 (4 122 45 4,
1 3 BIFENIFAT I s i af A1/ T WEP 353k B3z 17 i [a). 25 55 55 48 o = 55 20 H 3 K
PWARM 5.3 0] LAl A B P A L N AE BT AR & 7= AR O AR R I S BURE S TR T I L.

30 —

25—

BT Sk is AT ] H A

Fig.1 Comparing of running time
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A Parallel Weighted Association Rule Mining
Algorithm on FP-Growth

LI Xiang, LIU Shao-tao

(College of Computer Science and Technology, Huaqgiao University, Xiamen 361021, China)

Abstract: Proposeing a parallel weighted association rule mining (PWARM) algorithm on FP-Growth algorithm. Testi-
fied that the algorithm is satisfy weighted downward closure property, using MapReduce mining association rules in paral-
lel in a distributed cluster. Experimental analysis shows that this algorithm can satisfy the demand of mining the data with
different weight in the database, and in dealing with large data sets to speed up the efficiency of mining.

Keywords: association rule mining; parallel weighted; FP-Growth algorithm; MapReduce; weighted frequent items

(RERE: KER RLER: REY



ERRE S R E MR CH KRB ¥R Vol. 35 No.5
2014 £ 9 H Journal of Huaqiao University (Natural Science) Sep. 2014

XEHS:1000-5013(2014)05-0528-05 doi:10. 11830/ISSN. 1000-5013. 2014. 05. 0528

HEMZRENFHZTMERGRIT

B, 8%, FF4

CRFIE T EHLR 2 S HOR 2B, Hagd 1T 36102D)

WE: WFIK A E ) 754855 L2 TEA PARROR AR W] 55 M A B8 N 3¢ B 4% 0] 8, R FH T IR 9 R 1B
FWE A 2 LR Rl it C# L NET Bt i — B Rl K IR A8 R R 4. St 45 R %
B A Y ) A5 2R 1Al R Giik A BP M & M Bk BERS M 21 R I A 2B 5 REZ M E Zx 3k &tk
F VA e S s I B RGBT WA S R A S AR A Sk, B R 04 P A I R AR S ) S e
KEW: JEIES: M ATHEMNE; RE5HE
FES%ES: TP 183 XEFRERE: A

B T3 #5405 )32 N T A A T L RE VR BN 2 B S AU G P S B O R R 2 A R T g 0
VA T i 1 SR A Ay R A i S K S 0 T g A A AT e A PR L DRAIE T ) 2 A A T
F - © A T AR 7 B30 U0 BEOR AR G BTG D7 vk A N T A 0 0 1Y 2 (R e I i K T 55 I
friifa i, KT R K H®ZAR AR ERERMPIE T Z AN HK N E MBI, —BGk L a
JEZF N R Z B A AR IR R B 2l s D A e 2 MR S Z 2 REZ I AELE R R, H
HIT + 7 75 40 e 7 1 22 A2 0P 1 B0 T — S5 AR B R O 6L e M BRSPS R T X IR g A R 4
A7 AE Rt Y AN 5 1 SR VRO 0% 5 T R AT AL 3 5 % R AR GEHOR T B = 5] 1 B A 05 9 4 T
Zh A DR RS i A PR R 22 1) LI L B ITT R AT A 5 SR A S8 I 54 ) 24 1 97 s R B A R e 1 3
W5 E PR T 2 BRI 2 G s B TN LA 48 28 1 T HORT R AL &R 2% 20 (ML) B AR M 2 L g
KU R B ) BV AR B RO Ak 2 (A 2 A R R AR LR OC AR L TG PR I 47 i B e A 5 e
H B ) 5 2R L AR SCRTAILAS 2 > BORBETH e ) 25 8 22 A VR RE AN 301 o ol L i 200 221 1 o s ) 25 i
LA VPR B R IS A P se b W B AY C# . NET B/ 5B 415 T H RIES MR A MR
FAR S TT KBRS P P S T

1 R Bt

e SE B R R S B 3 7R (L g 2 ) FvR A N A2 48 CANND Y SR ) s AL (SVMD P B8 il 2
2JPUAE T ARSI O TR A ANN S R R G R C# . NET #E R P A8 |
FUE I RIEF RS ANN FOER P A . 78 R A C#. NET f9i# J] 3% $2 J5 i . R ] Stat-
ConnDCOM #2 L &k 4k 52 3 — #F IR & 9 #2 (http://rcom. univie. ac. at/). X fft COM (£ 4 %}
B AN T C# 5 R ()28 B A A sOBCHE 5% 3 45 61 8008 B AR A7 A 7 2 FPOF & 22 1) S5 B B AH TR

PVES Z %1 AR JF 3, W 1 . PVES (9 TAERFR R : 1) B35 R 45 50, b £ 52 4 PRS2 1y IR
D125 B PR B0 P v (4 B50He SR AE WL 25 2 2] SUSORR S A AR AR L A B I AT S B A 8 I I L
W B G0 23R A T RE 5 2) i F ANN 3 MUK 26 v (R A 42 2k 5 1 ANIN 29 B 415 B 700, 5
— RS TR AT AR 5 3) YR BH R ITAN B R AR — RIS K X S
A A S ANN BRI b, o BRI TR ) 3R L 2k (R L ). X~ BREH T REN A

Wi BEHE: 2013-09-26
BREEE: FHEB Q75 &L P00, EENFHLAE T BRI A PFSE. E-mail: wanghuazhen@hqu. edu. cn.
BESWE: HESERBEEE I H (2012]01274) ; 44 K282 K AAFHHFF H (09BS515)




%5 BI%. &5 MM IR 1 3 8 A R it 529

B VR BEVEAL. ARG I R IR ALHE .. NET 4. 0 fE22F- & 5 Vis-
ual Studio 2010 F & T.H ;R 3. 0. 0 B F 4 ; statconnDCOM 3. 5
204 ; Microsoft Access 2010 {4 . PVES PRSI
CHNET #i A
? BESRAREEEEATR I R Y ¥
Tm’ 1{11{{ StatConnDCOM| |5 ’fuﬁ
2.1 NIWHEMEERNET ffe T i L

LIS LI 2 B 26 2 L B XA S AT A0 A A R kA (L TR IR L e it
f H 5 AT G AT LA 64 0 ks AR HER) ANN B2 L i i
T JER I8 I 22 SR 2 VBP9 4% (RBF 4% Hopfield B4, ) fohnical chart of R and
SOM BRI A0 S s 80 T ) 48 38 19 % 4 M (K 2 R % %)
HEATIE A S Ho A TR 40 26 1 B 7 1L B ANN R o B 5 52 1 4 K
1155 02 2 )2 RN A (MLP) (5% 22 5[] 7% 4% i 28 W 2% (BP) DL K A% 1] 5 o 8500l 22 R 4% (RBF). MILP & J&%
O R e T R S Rl 2 AR T 4 T AT R 4 R L 2 T RO T SCG Bk
DL 3 245 H) BP #2502 ] 83k ANN f2% 5] Fil i AR BER R
O T BP 2 50 1 A2 B A 2 Y 2 40 B2 R Y o
FUnE 2 fros s BRI 2 > AR AR M LA T 4 S A
1) BRI b ABER GBI HH AR 263 B & 2

C#.NET mixed programming

L L
£ U8 O 0 AR PR B B i
P N I T TR NN . X , — = R
A AR D it A% 18 25 B 5 )2 L B & R A A 2 T iy "
Ve A R %,
bk: ) = ’ | = 1,2,,p. 1
J f( ;ulqjll 6/> J b (D 1|§L&’b(ﬁ.[w {I%L&/b(ﬁl[ % A
Bifi0 iy B

i HE S A% P 2 T Y i RN S B A 5 S0
» K 2 BP [ 45150 R ) S A 254
o= f( Zvi./bf =7 t=1,2,.q. (2) Fig. 2 Basic Structure of BP network model
D~ )] JZ RS B o6 80 St )2 R 4P B0 ek 5
2) BRZEWAGHE. RS (M4 Ry 0 50 5 Sebrdin i 2 220 thf th 2 2 B & 2 10 A2 22 B 1E
AR AR R )2 AR 2 0 A 2 DT IR T R 22 430 R

»
dif= (=D (OJub—y). 1 =1.2..q. (3)
i=1
¢ =L v bt 1f (Olwat =00, j=1,2,,p. 4D
t=1 i=1
1B A a5 2= 22 i o = A R ARE VR A 22 0 Y B A y B
A“U,v,,:adf[)f’ j:1927"'7f)’ t:152"°'7q’ (5)
A% :(Zdzka t:1329"'7q- (6)
IR A JE BRE R M ERAUE W ORIER S 2 20 BIE 0. B
Aw;,; :,86};157 1 =1,2,,n, j:1929"'9p9 (7)
Aez‘&;s j:1927"'7])- (8)

3) CAZIN Gk, BEHL— € 19 2 2 68 2O0F B2 04t 25 D 45 oy i A o e 52 2 B gk AT I 25 )11 k.

4) 2 WEL. FIK I 4 2 R 2 25 E 2 Al RS R B E<e.
2.2 RIEFEECH#.NETREHE

RIEFRE—EZENBRLI PR MEE RS 2 — D H bRt PR m C2. NET 2
X NET P& it iy FH C#£. NET H A B RGN G A SO0 g B PR 5812 17, {H NET HEZEY
B ED ST WL R T OUHE N T & M 48 J7 R 28 PR, WLl 57 0 & S 4 0 & A W, I



530 R R (A R B 2E O 2014 4

H. NET e %085 73 4 F04E B D BE bR B A5 Jo vk I 2 B 42 4l 75 1 64 1o .

B R 5 C#. NET RS 92 P [A) TAE . B8 52 BUOC S T Ah » R mT LA TN T 238 19 24 A5 0 0o < ] A4
Jie 3 2 A5 BEA T A R o0 A B, ST U AC 45 A0 B T R B o T ) 25 08 22 VPP AL (9 S R (R
H TP IR 5 i P 52 21 RORAS ML 1. NET 3l 2568 15 %8 19 328540 rseproxy (32 1L 25 R L X 47
AT PR BRI FT A R AR K IR M. HATHF5E R A C = NET B9 & 4 #2 (19 TAEAR 3 D A 85
SFH el R 5. NET (R4 2 A2 52 BUHCTE 5 BT B0 48 B 20 A o (8 B0 FET. SCrP B e H g 73 4 i A A
G T AT R HREM C#. NET IR & i f 098 REPEAG R 40, oA BLE M9 By 18 D k.

3 X ESH

3.1 HFERSXWIRE

B HARI H H Y R A A 0 R DL B L B 22 RS HEAT BRI A L T 4 TR 5 B 3 DA A AR T gk
e 7R TR PR e o o ML v T TR SR I S B 0 g N A AR 4 SR SR L R AR A RSB B PR B XX 3 Al
IF P9 2 4 P I AT, JEL iy S BB 9 R i 48 O 48 20055 i A7 22 5. I . PVES R G0 #1001 B2 25 A il B (%
PP [R) R SAR 3 A [R] AR RE DAL AR L DA BRI gl [ DA S T L 0 BR J SRS A A R R
A BB A BERL, X 3 R R I X I A 2 R REAR SRS O SR 1 R Hvh 22 Ak R OB BT R
FIZR ) 0 R 2 RIS A R

E S ]

Tab.1 Information of sample sets
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Tab. 2 Optimal parameters of three network models

" B J2 Y mAK N - AR
R A JZT MLP,/BP/RBF iy 2 S MLP/BP/REF
TR B 7 10/8/15 2 150/100/100
IR 4 2 11 13/14/34 2 240/200/200
FEAE R IR B BB 8 10/11/15 2 120/100/100

3.2 LBER

X PR R TR G5 A AR AN 4 L N B S 4 2 0 b AR B 45 A S B8 S S0 RE AR B 0 3l 3R A7 2 > AL, A A AR TR
AR A 3 A ANN Bk sE B, SEIR f & 20 WKL 15 2] 3 A ANN B3k (19 - 332 17 B 18] (o A a8 48 7 3
T AE A 2K () s AR 3 P CR R 7 A PERE R L 45 5.
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Tab. 3 Properties comparison of MLP, BP network and RBF network

P fig AT Al T MLP #5570 BP [ % RBF [ %
T Y f5le 4.43 _3.23 4.29
t/s IR EGE L 29. 60 19.97 21. 27
e R s R ar 6.74 3.46 4.03
AR B [ 98. 80 99.31 95. 30
7/ % PIF AR EERLLL 96.76 99.46 90. 77
A s 99. 16 99. 20 93. 10
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1 e AR S B Fig. 3 Main interface of PVES
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Tab.4 Evaluated results of PVES
5 GE 2 Ktk

o

AEBERFERR pysE

EVALUATION SySTEM
¢t B

o) R — —— — — L5 AR
e DAPTERG R L RRM WA R ks
BT REE R K7 KE—F KE—F WEE

1 Q235B 6 400 1. 30 40 45 3.0 ey ey
2 Q345R 6 500 1.77 30 90 2.0 G4 ey
3 Q245R 8 400 2. 00 50 75 3.0 Gh g
4 Q235B 6 600 1.57 50 135 1.0 WG4 P
5 Q245R 10 1 000 2. 00 30 150 2.5 KA 4 KA 4
6  Q235B 14 1 600 2. 00 130 105 0.5 U4 PN
7 Q345R 14 1 600 1.77 85 30 3.5 RAE 4 KA 4
8  Q345R 8 900 1.30 50 150 0.5 L4 T
9 Q235B 10 600 1.57 10 45 0.5 G G

10 Q245R 12 1 300 1. 30 70 90 2.5 L4 LG4
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Design of Pressure Vessel Evaluation System Based on
Artificial Neural Networks

LYU Bing, WANG Hua-zhen, PAN Xiao-ming

(College of Computer Science and Technology, Huagiao University, Xiamen 361021, China)

Abstract: To address the problems of low efficiency.low reliability, without human-computer interaction in the safety e-
valuation of the long-periodic pressure vessel, an intelligent evaluation system based on artificial neural network algorithm
is established. In which the open source R language is used to design the complex neural network intelligent algorithm and
a user-friendly operating system is developed through C# . NET technology. The experimental results show that the pres-
sure vessel evaluation system embedded BP neural network algorithm can precisely figure out the complex nonlinear rela-
tionship between the parameters and the state of pressure vessel by significantly high accuracy. Meanwhile, the software
system promotes the interactivity and automation of the evaluation process, which gives good user experience and strong
practicality.

Keywords: pressure vessel; evaluation; artificial neural networks; mixed programming
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Fig. 3 Flowchart of the algorithm for stadia ant
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Visit Schedule of Mobile Cameras Base on Ant Colony Optimization

PENG Zhen, WANG Tian, LI Chen-yang,
ZHONG Bi-neng, CHEN Ye-wang

(College of Computer Science and Technology. Huaqgiao University, Xiamen 361021, China)

Abstract: Mobile cameras can raise the visual field to a great extent. This paper focuses on how to plan the movement
path of the cameras so as to quickly visit the hot spots of the area to be monitored. The shortest route for the cameras is
designed in order to improve the effectiveness and security. This paper defines a shortest polling monitoring point prob-
lem, which is proved to be NP-Hard. Finally, an ant colony optimization algorithm based on the stadia of ant is designed.
Extensive simulation results validate the efficiency of the algorithm proposed. All of the monitoring point can be visited in
almost the shortest distance.

Keywords: video surveillance; shortest path; ant colony optimization; path planning; camera; security
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Regulation of Prawn Caspase Gene by White Spot Syndromic Virus

JIN Chun-ying', LIN Jin-gng”, WANG Wei®

(1. College of Chemical Engineering, Huagiao University, Xiamen 361021, China;
2. College of Material Science and Engineering, Huaqiao University, Xiamen 361021, China;

3. Third Institute of Oceanography, State Oceanic Administration (SOA), Xiamen 361005, China)

Abstract: The prawn Caspase gene was previously found to play important roles in protecting host from viral infection.
In order to further delineate the transcriptional regulation of Caspase in response to viral infection, the Caspase promoter
was biotin-labeled and bind to streptavidin-beads. Through pulldown assay the Caspase promoter was founded to interact
with two white spot syndromic virus (WSSV) proteins Vp38 and Vp41B. Luciferase reporter assay revealed that Vp38
and Vp41B act as repressor and activator of Caspase transcription respectively. RNAI inhibition of Vp38 and Vp41B indi-
cate the two WSSV proteins play roles on the regulation of prawn hymocyte apoptosis. These results provided insights in-
to the immune mechanism of invertebrates, and will also be helpful for shrimp viral disease control.

Keywords: white spot syndromic virus; Caspase gene; regulation; apoptosis

(RERE: KER  RXHEK: XK



ERRE S R E MR CH KRB ¥R Vol. 35 No.5
2014 £ 9 H Journal of Huaqiao University (Natural Science) Sep. 2014

XEHS:1000-5013(2014)05-0542-05 doi:10. 11830/ISSN. 1000-5013. 2014. 05. 0542

NEMNBEE/AEKESMRIRE & Rt

Lk, BfhE, HRER

AR MRRL 2 5 TR0, i I 361021)

TEE: SRR LG & R REEN NG /A SR 90K B A A RE JE X H ) 22 PR sl 48 1 2+ v e A 2 vl M B
HEATESE. G5 R W] - A B U 28 30 3RS Bl 0 B R BEAR T 5 2 19 A 280 5 1 45 B S0 R SR IR A B A SR A
B RL S A A 1 N IR R RS FE BG4 BRI 1 R R 4R B0CR 0.5 Y0 I L A A b Rt I LA 5 BE A7 R AR L Ll
9B 13k B 05 A ME L 43 B4R T 44, 99%0 .47, 67 % Fl 55. 08 % 5 &2 A M RHY v o PE RE JE A AN 32 BRI 5
Wi 5 FLAZ A M REI 12 0E IR AE Ry 6 26.

KEW: EEME: NERREEMIE: A2 BRE: 1R

HESEESE: TB332; TQ323.4 XEFRER: A

AN SR TR B i CUPRO J A o P 8 i v o P 8 e 22 19 i B & A RHEOR P fe T S
PR AR AN R NS LA 50 38 vy o f A TS ok TR 5 L T2 A TR A R AR A DT A i) M
P A 500 58 3 5 A 3 Tl 00 R AR AT M A AR Y 5 S IR R A A M A s E A R G PR RE
(G5 S E T T el v /= e - AL T Y 5 T D IS e S R N AR S & S ANV AN
IV gk RO SO0 L 3 80 115 25 O 1 I 8 1 S5 DT R B — AR B AR 1 ) B A B X e o
DA b In) R T AT BB A AR R — AN R IR T LA sp” A AR BIE 41 R e A R BV 20 R 0
AE - LA RLAF 19 ) 2 PR RE LR AT 30 R U 1T BURIOIE R 19 FL 72 i e . X S8 Pk BB ol L 32 M I T 1
SRR e P A SR P BR S o AT AR R R B AR T 5 U2 B A0 B L R A bR TR i
FE T A0 s IR 2R BON 2 A AR D A PR RE R S R PR RE L B2 0 PR RE B .

1 LWHEsS

L1 ##5IKH
9127 A 1 5 TR A i e g 4 M SR AL 27 AT RS B s 7 SR U KING-180 Chi 8 52 11 L 94 A7 8 44
FORA R T L JEBE D 20~100 nm; Phbg B4 (1 T [ 24 48 AL 22 0GR A IR RD 5 2006 T i CE i
2l A AR By A BR 22 A
L2 E6MBHFH&E
K B BT 00 CREZ TIRM P T4 24 h Jl— @ M A B4 REDHHN 0. 1% ~7%)
BT 5 AR AR B TR A 35 20 TR TR 3 W R A SR VU S £ 04 B B b B RE P 5 300 g Y SRAL B
BRGHEARIM A 20,50 pm, DY 8 ¢ 208 4 ASRFRDY 100 mL ) 23R DU IR £ M 1K HE LT BB AL
WL EZEERIE 2 bR G WD U8 S BCH L 7R T A B0 A7 85 0 A 1 R 2R I R i TR S R 23 i AR 2E )
P e 12 i R [ A 00 e S Ak Y T R LB BE R 2 oin, B80T il B S A ik B AR L v A R R
1.3 SEWHE
L3.1 JpzigemlsX R CMT6000 BUT7 G847 3 HL (RN = JUAT BR 2> W] 3EAT 137 A 55 2 70 58 4 A6 o
WRmEH: 20140315
BEEE: PREAQ96A) 5 HRE, RN AT B0 )2 )2 R B o 0 SRR 5 00 SR SO B T e M R B
%¢. E-mail: hdegh@hgqu. edu. cn.
BETHE: EEARBEILE I H (51373059) 5 f#E#4 70 & K5 H (2013H6014)




%5 M AR G5 AR/ 8800 25 Ak 5 K 1 g 543

R 3. 03 A 7 A RE S BE GB/T 1040 — 1992 (kb7 i vk B8 3R 56 05 76 )l 45, 76 4 8 i ) 3k o 7
B FE SRR B 2 mm e min

1.3.2 FwdalX  SCEET. AU T 5. A A R L BE/N T 2 000 MQ, R UT70A #4
Bor 22 AT 245 MR R PR F 2 000 MQ, SR T ZC36 #Y iy BEAX HE A7 0 3K Fi oite b - RO 2 4
TR N SO = W BB/ W - B N

1.3.3 AKX S H R b A T A i R i T TX-D B AR PG BE 3 (7 AR 30 28 "D #E AT

2 FHR5WiE

2.1 AERBEMRIE

1 R 52 5 RS 10k A TR R i A 3 D) 5 45 30 10 3 S i B 1. 1 2 ol A2 5 b REE T

650 CHY IR pr P ARE 2 b J5 KB R BEAT B2 MRS B A9 45 2R, i1 1 ] LU M« 7 8800 30 Bl 2
= L= ':Xi_.- . . - X >

() f R 2 (b) VEZ A B QON-S=Vey: ¥
B 1 R AE /S0 a0k 2 A RS B i e E
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Preparation and Properties of Unsaturated
Polyester Resin/Graphene Composite

SHI Mo, CHEN Dan-qing, CHEN Guo-hua

(College of Material Science and Engineering, Huagiao University, Xiamen 361021, China)

Abstract; Unsaturated polyester resin (UPR)/graphene nanocomposite was prepared by ball milling in this paper. The

mechanical, conductivity properties and the dynamic mechanical properties of the composites were studied. It was found

that the graphene in the composite was fewer than 5 layers. When the mass fraction of graphene is 0. 5%, the tensile

strength, the Young's modulus and flexural intensity of the composite material reached the maximum, respectively im-

proved 44.99% ., 47.67% and 55. 08%. Their impact strength was not affected by the loading of graphene. The percola-

tion threshold of the nanocomposite was 6 %.

Keywords: composite material; unsaturated polyester resin; graphene; ball milling; mechanical property
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Detection of Hydroquinone by Graphene Quantum Dots

LIU Peng-chao, SUN Xiang-ying, YANG Chuan-xiao

(College of Material Science and Engineering, Huagiao University, Xiamen 361021, China)

Abstract;: With citric acid as carbon source, graphene quantum dots was prepared by one-step melting method. The
spectral properties of the graphene quantum dots was characterized by FTIR, UV-visible absorption spectra and fluores-
cence spectra. In addition, its ability of light bleaching and salt resistance were investigated. Then. the graphene quantum
dots was used for the detection of hydroquinone by a fluorescent sensor. The fluorescence intensity of graphene quantum
dots and the concentration of hydroquinone exhibited a good linear relationship (R* =0. 979) with a wide concentrations
range of 1.0X 10 7~5.0X10 % mol « L™ ! as well as the limit of detection was calculated to be 3.1 nmol » L™,

Keywords: graphene quantum dots; hydroquinone; citric acid; melting method; fluorescence detection
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(d) CFyin (e) CFeon
1 ARG 100 f% BT
Fig.1 100 times SEM photographs of samples
FEARAY 1 000 fi AL BEIET WAL 2 Bz, [ 2 o - A R o B 900 AL 3 T 240 A7 FE A8 . — T TR T K
03 AR PO A B iR - 80 VT R S5 Ak o Bk B AE AL rh o I IV IR A AR A R b R AR SR T K 5 5 — O T

n-i \
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K2 HEak g 1000 £ H 4 K
Fig.2 1 000 times SEM photographs of samples
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HY T A B K 28 R AR Z AR 5T B A R a4 96 LA T A7 AR R R RN LI — D5 TR T AE R
Y P R B ) 2R YR 50 9 7 A5 B B 24 R TE i A I s O3 — T T H TR K ZE U i i R R A
AR A 2 o 3 28 R B /N FLAR AT LAR e X NO FL SO, #0414 BE.

FEARAY 8 000 A AL BE I, ANl 3 FroR. i 18] 3 Al < [ 3(b) (o) R F A SE 1 1 & MinCly , CoCl » i B
M 1o R 301 15 B 4 T O B R I T O R R IR L T 3 (D s Ce) RO AT e BRI ARRAIE 2 B3 i P
T 15 14 4 B 2 149 50 b G WBCLE A R e
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Fig.3 8 000 times SEM photographs of samples

2.2 REWBEMSH

HF 42 B 3l He T AR lCFL AL B0 Ak 2 W BRSO 2 A B B FLES F S B sk 1 s, R 1 .Sy Oy
BET [RMM;S, ) T-plot AL LR E AV A EALE: Vi o T-plot SALFLA 5 S. b LR R 5
d 2y BET W B -2 4LA%. fi 3k 1 Al CFeo, BY Ho R T AR B K5 1T CFeo s CFugn s CEuy » CFy ARUCIR/IN.
CFunn » CFeon B FE R AR FIRLAL & 00 50K T CFu - CFeo - U 138 2 PN B0 $ 28000 4 Js B A T3 £L
AT . EAT » SRR i 4 A L L 2 T B R i A 3 O i R fl T IR 5 1 2 0 < e S A W A A
TR T4 fh k.

Hy P 3 AT L R - 4 5 SURE R /N2 Sl 200~500 nm, A L BH ZE 3843 KL o (5 AL 1A v fLES A L B fd o
FL I RGO i BET W B i) ~F- X £L A2 07 10 AT LR HE < R P PN e 0 T I 955 M % Y0 9K 9 °F- 33 fL AR 2
NSRBI A 1 T T 5 P L R T P 6 i 1 I T 5 M L R ) 35 A i R v o ) AR B fL A AL Y
7 A AR R S 2 FLAR 0N PRI P e T T A Y TR X SO, F NO By B B PR BE O T A1 B L X
AR — 25 A~ W B E.

1 OFERYILEH S

Tab.1 Pore structure parameters of samples

iR AR S;/m*eg ! S,/m*eg ! V/mLeg' V,/mleg' S./m*’<g ' V,/mL-g d/nm
CF, 327.92 309. 68 0.143 7 0.107 6 15. 25 0.033 5 2.28
CF, 460. 16 396. 32 0.297 5 0.2017 39. 80 0.073 8 3.19
CFun 427. 29 380. 68 0.251 2 0.183 2 38. 60 0.069 5 3.35
CFeon 520. 93 436. 87 0.308 2 0.225 4 28.96 0.068 9 2.63
CFumpn 453. 82 396.52 0.274 9 0.199 1 19. 30 0.045 1 2.38

2.3 REBREBESH

5y T 005 V1 A YL IR R R O 2L ARG TE [ L AN 8T 4 B, [ 4 . CF, o CFu, » CEo 7E 3 400 em ' AEAFAE 7
Tl A O— H M4iPR3l; CFuwns CFeonfE 3 400 em "AbHY O— H 4R 3h 155 5 CFy . CFy, » CFe 7E
1 250~1 000 cm ™ "AEAFAER) C— O SEMAGIRS - T CFypn » CFeon B9 C— O M4EHR B H 2% X AT BE T



%530 PR A B BR BCTE T W B B AR VL IR R SO, /NO Ry 2R 555

SCPERE AR A BAC IS B S0 B B A I N A e Ch
LS i K R4 Y A Vi
¥ % 8 % fb. CF, . CFy,. CFe, fE 900 ~ 650 w‘\/\_ﬁ .
cm I FE B0 XA TE B 2 1 W I 06 5 BH R 3 a_,;'\.,._w/"ﬂx/'. "
FRACIER A B S CFu s CFa #9000~ _ S
650 cm ™' 9 HE LK W 2% . B4 W] 428 Mn. Co 7E _”\\__ﬁ&m_;;,/ﬂﬁﬁnwiﬂxvf CFe,
BAALE A LI A R ARG N Uy
1650~1450 cm "AbH L A8 X SRR IR 4000 3500 3000 2500 2000 1300 1000 500 0
C=C MR, e’

Ji % 2 .CF,,CFy,.CF¢,.CFy,,.CF, B4 BER 0 FT-IR &

o . . X Fig. 4 FT-IR spectra of samples
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Fig. 6 Desulfurization efficiency of samples modified by Co
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Fig. 7 Desulfurization efficiency of samples modified by Mn
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Modification Methods of Co and Mn and the Influence on Removel of
SO, and NO of the Carbon Foams from Phenolic Resin

CHENG Xin, XU Lu-si

(College of Chemical Engineering, Huaqgiao University, Xiamen 361021, China)

Abstract;: In order to investigate how the different modification methods of Mn and Co influencing the physical and
chemical characteristics, as well as the desulfurization and denitrification efficiencies of the activated carbon foams from
phenolic resin, this article studied the internal or external modification of carbon foams from phenolic resin using MnCl,
and CoCl, as modifiers, and mimicked the experiments of desulfurization and denitrification. The results indicated that the
desulfurization efficiencies of the samples modified by CoCl; in internal and external modification ways (CF¢,, and CF¢, re-
spectively) increased by 22. 9% and the denitrification efficiencies increase by 58. 6% and 134 %. Furthermore, the desul-
furization efficiencies of the samples modified by MnCl; in internal and external modification ways (CFy,., and CFy, re-
spectively) increased by 4. 5% and 3. 1% ; and the denitrification efficiencies increased by 79. 3% and 10. 3%. Therefore,
the internal modification method is more efficient for the desulfurization and denitrification of the activated carbon foams
from phenolic resin, and CF¢,, presents the highest efficiencies.

Keywords: activated carbon foam from phenolic resin; internal or external modification; Co modifier; Mn modifier; des-

ulfurization and denitrification
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TEE: LU0 RS8R R & 15 P e, 1 7E — 196 C TR I I3 1 e 1) a0 MR B S TR 4R L #R3 ZnClL 3 (KCI
B LL K ZnClL-KCI-H, O B A 1 b 38 6] 18 P 2 FL 45 A8 1 52 . BF 58 2 BH « ZnCly 36 41 48 19 T 0 S5 1 58 1 4 o LA
WALy R 40 % ZnCl, R .76 500 CRIEAL 1.5 h 5 AR M TH MR A RN 630 m® « g 158
M KCL % Ak 5 A BB AR BI04 1 35 A6 3R s % ZnCly, 36 A6 3 A KCL I AL 35 36 0 7k 78 5535 1k 5 B 58 58 35 1L 5%
S U H X KCLIE b i 38 3 808 fo o W1 (6 L L 2 TR 3 O 9 % R AL 85 48 475 2 1 L 8 & 5 ZnCl, -KCl-
H, O B¢ 41 Ak 5 B8 A 208 0 1% Pk 56 1 o AL, 5% T 40 % ZnCl, F16 Y% KCL ¥ Wi 35t . 16 900 C F ikl 1.5 h J575
B G PR A T FLIR N A 0. 10 em® » g7 R R 740 m® » g7 R ALALARE W AE 4 nm.

KEWE: FPOMSE; WMk LG PILIRIN; WSk

FES%ES: X705 XEARERG: A

T P 7% (activated carbon, AC) J&— LB 45 14 & 3k 19 22 £LVE D B8 o A1 RE. 45K . A 1 2R
et IR AT LR F T IR RS R AR AR AT R B AT AT ) A v LT R e Y R O
TX Al T R A 19 AR 7 it I 0 6 v P R O M R B A B R R 2 . IR SR e 3R JLAR B
A7 S R FE ) 5 BRI AP X T O AR A TG R R I AF AT AR B R b T R AL P R
(18 1 8 o XoF T i 45 ) G L 235 4 A ) A e L 4 R R D SRR ARCE . A X T S n R A R B Rl KCL
ZnCl, BEA TG ALY I i W88/ AAE 1992 4F A AWESE T B 4 £ 700 00 488 -7 1) 085 P e 1 5 T 2%
R Br KCLAM, Z R0 & #40 G W e CO, ARG A6 16 A0 B2 Ry 800 C i, 542 HF 76 il £ 7% Pk e 1)
A REAT L B TR ER A CO, AR, A Bl 8 5% 19 i 1 LT Ak 95 R 9 00 B T By 1k 7
b BE B R T AR 2R T AR, U B T FL ARG . 2008 4F, XESE A8 250 0 R T AE 2 1y ZnCl, Bk 305
PEIR T2 0 SE Rk 7 i A T AL ER 18T T2 F 5, B2 W i KCL a] 7 5 3 b 3 A% vh sl 2 0 B 0
FFHUMAL LA A4 7=, 2012 4E, XIZAR 20 L KOH Jy 3540 # BF 58 T 80 2 B 700 6 36 v R FL &5 iy
S L B A KCL RS JEFLAR P 3K, 285 LA 0 58 AR AR SC DL IF 0 SR 576 O D ek ol 8 3% 1k ¢, %
T AR B I AL 7 ¥ . ZnCl, 35 (KCL 22, ZnClL-KCI-H, O BE A 8, 7 [ B i 45 4% 15 % TF 0 5 5% 3% ¢ 19
AL EE AL 1 R M) s AR T TP o0 SR 58 0 P 1) ol L 65 A 0 vl FL 285 440 i 1) 9 4 O 1k

1 XWES

1.1 R+ #F0 T AL 2

K T IFORR 7S Ui Il T 5 B i FHZE IR 88 0.5 h )5, T 105 CHET A T B8 IR A7
1.2 REHBeRESH

il F DTG-60 (HD Bl 22 #5070 M CH AR By HE 28 7)) BIFFERE il 1 FAE2 R TR RE U0 /U iy
50 mL « min ', FHEHZE N 10 C « min L MERTEECVEIEE 1 000 C.
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L3 FORRTEERNHEE

FRH— 2 B IR A A R R 19 ZnCl, 3 - 355t 24 h e 98B . 7 105 CHEF—2. fEATH
FF TR LS BORE ST 0. 1 mol « L "SR BR A Bk - LABR 2 5% A 03 A0 A K 23 OF F PR GR IRk e &2
PERIEWEE . AR5 AR 105 CRBET, BIAR IO R R Fe il . HIA3 IS PE 4% gk (2Zn-y-2)i0
. o a  ZnCl, WRBIK L s v i AL 5 = S i AL IR ).

e MR R AE 0905 125 B JRURH A ZnCL #1 KCL B A 3880 b RS TR TG AL 4 0 R I 4. 5 B A 19 15
B AR gk (aZn-yK-z=j-k)iC 3 o o O ZnCl, BYRBIK L s v A INAY KCL R B 5 = 0 1 fb il
JEE 57 S A ) 5 & S AL SR g5 T A T O SRR SEIE M S —iC O GKAC.

L4 EMRMEWRIENS

KA 178 3H-2000PS1 BU i A4 ik H R AL ALAR 0 A3, T — 196 C I R A il 19 S0 UK
BESF 2. it BET 2 m0k v H 3 il s i L 2 i A SR T BIH i3T5 h Lo fL & P B AL A LAz oy
Aii s R ] t-plot 1 s-plot 3£ 73 5T 5 AL 9 FLA A2 FLAR. FTAL B 45740 200 CRART 6 h.
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YA B B AR e 2k L 002 B K3 M 200 CHHR % 350 C L R i 28 T R P A
BLHE R 3 TF U6 B R i 5 0 350 C L JEER 0T S5 AN R0 30 V0 o Ak 2 T v 1L, SR 5 114 TGk 4 82 B AR L X AN B
B 7e v 1 JE ML Bl AL R
2.2 ZnClL, AT FLE BRI
2.2.1 FABEMNILLEHMGH R R 40U ZnCl R T HEARFRRE TGk 1.5 h FHEA0
GKAC,7E—196 C M4 i 2 W MM SR 26, sl 2 s, f Il 2 ol . SE R AR I 28 ek oy 1 7Y,
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Fig. 1 TG analysis of pistachio nut Fig. 2 N, adsorption isotherms on GKAC prepared
shell in nitrogen atmosphere at different activation temperatures
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] .2 10 OB 32 35 25 4 S T8 BUAAL » BT 210 A 38 4 0 DAL AL A B8/ I8 AR D 500 C it
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Tab.1 Pore structure parameters and yield of GKAC prepared at different activation temperatures

V/em?® » g !

R i B R T L B /. v
gk (40 % Zn-400-1. 5) 410 0.20 0.05 0.16 0.68 39. 4
glk(40%7Zn-500-1. 5) 630 0.29 0.04 0.26 0.66 36.5
gk (40 % Zn-600-1. 5) 580 0.26 0.02 0.23 0. 64 35.5
gk (40 %Zn-700-1. 5) 570 0.25 0. 00 0.22 0.66 34.8
gk(40%Zn-800-1. 5) 560 0.24 0.01 0.24 0. 67 33.0
gk (40 % Zn-900-1. 5) 540 0.25 0.03 0.23 0.68 32.7

PNFR 1 A] AL 3 AR B B AR X I M R R AL B LA A R e AR DN, B R T AR E A TR 3
0 7 8B T B 33X 2 Hy T U E T v T T i ) 42 i P 2 935 | R 19 B 7Kk B T 2 T oy A b ) i — 20 e
2.2.2 RuonkREMSILEMG Y0 RAANFEWEKER ZoCl WRE B RS 7E 500 CTFIEA 1.5 h 514
FN GKAC,7E—196 CF DT 9 20 W8 R 25 R 26 a1 3 s . b &1 3 ] 80 AR IR R i S8 BU AR O 1
B BT M R AL D AL

AN TRl e BE T i A 15 B A GKAC, Ho ™ 2R L2510 804l an 3% 2 Fro. 138 2 W] 40 . Bl 25 3 Vot Wk 3
AR 38 TR 0 P 0 1) B 3R T B AR AL L 28 8 T el /) . S A B W 8 A — 8 Y BT PR 388 K (1 7 S Ak B R TR 1
R RN AR 53 I 0oy R A BRI B 9 A A IS R AL B B L LA 0D R MR B 1 SR R T T M A 1
AL B FLAR AR A AN K. B 2 12 00T Tk J3E R 388 O 0 PR e 11 7 8 SR BT e i 9.

%2 RFEBREET GKAC =R MALLE S5

Tab. 2 Pore structure parameters and yield of GKAC prepared with different impregnation concentrations

V/Cms . gfl

R e A% D e d/mm v
gk(30%Zn-500-1. 5) 640 0.29 0.02 0.28 0.67 38.9
gk(40%7Zn-500-1. 5) 630 0.29 0. 04 0.27 0. 66 36.5
gk(50%Zn-500-1. 5) 580 0.26 0.03 0.24 0.68 35.3
gk(60%Zn-500-1. 5) 560 0.25 0.03 0.24 0.68 35. 2

2.2.3 EAuarmEarsla e Hen SR 400 ZnCl, SRR BTR TS AE 500 C NI AL A W] B 8] 5 15 21 19
GKAC,7E—196 CF A5 iy 2 BB SR 2k an i 4 Fros. i 181 4 W R SRR 2 i 2R AU Oy | AL,
7N T PR A AL A5 H S TR AL.

200 200
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&0 e
"’g 100 § 100
= 1 80
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50 B ——40% 05h
—h— 50% 40 1'5 h
- 60% 20 —4—25h
0 s s . . ) ok : . : : :
0 0.2 0.4 0.6 0.8 1.0 0 0.2 0.4 0.6 0.8 1.0
PIPy PIP,
B3 N [EE 5 e ) GKAC G0 b 25 1 26 B4 RS sa i GKAC 4000 B 45 1 28
Fig.3 N, adsorption isotherms on GKAC prepared Fig. 4 N, adsorption isotherms on GKAC
with different impregnation concentrations prepared for different activation times
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Bt s AL AL 25 A0 FLAL A AR A/ AL S FL AR B /0 5 B o T A B[] ) 2 K s 0 A5 B 58 43 AT S T AR AR
TR0 L FL A B I, AL 3 AL AR AR 38 I LTS Fb B [R) 4 SR A, DU AL A H FL A 1 I 3P 35 5 FL 25 00N
#£ 3 RGBS ET GKAC = ML S5

Tab. 3 Pore structure parameters and yield of GKAC prepared for different activation times

V/em® « g7

AL i B Y 1L L /mm v
gk(40 % 7Zn-500-0. 5) 470 0.20 0. 00 0.20 0.58 37.2
gk (40 % Zn-500-1. 5) 630 0.29 0. 04 0.30 0.66 36.5
gk(40%Zn-500-2. 5) 600 0.27 0.01 0.22 0. 64 36.1

2.3 AEFBEKAFAESEUIILEHHZ N

K H 40 % ZnCl, s 6 X KCLEWOIR TR 5T 7E 900 CF (LK ZE S NI <IRMEAL 1.5 h 515
FN GKAC,7E—196 "C N I A5 % 20 W Mot B 25 L 26 An ] 5 Frzs . | 181 5 R] . 763 A K Z8 306 1 5 15
F 1 gk (40 % Zn-900-1. 5-H, O) F1 gk (6 % K-900-1. 5-H, O) [ % = W Jii f 25 2R 45 2 1 48R 2%, bR
TG A B FLESE R R AL, gk (6 %6 K-900-1. 5-H, O) B 25 IR £k 7E P/ P, $235 T 1 46 b 7t H i B il £& A
W B i 2k A R I AN S UL R AL B AL A

ZnCl, /KCl G b K ZE S IE SRS B 1 GKAC FLE5H EHE . ik 4 FroR. fi 2 4 al . %
F ZnCl, {F A5 A KCLIE Ak 38 K 28 00 AR AH R Y 3% KT 3 1 e 1) Ll 22 1o B EL R L A 2l /K 2%
AR AR B Y 5 P R Y e 2 T L B KCL IR EL A 70 m® « g 'L R B KCL IR
RE S BB A7 0 16 AR . ik 51 A K ZE SN KCL 1 Ak 200 38 5 o B 4 JHL bl 3 T i 3 36 K 31 581
m’ « g 'L UL KCL 7R K 26 SA7 16 B 25 A B8 0 47 3t 5 00 R & A S0 » BUASH 658 2 1) 305 AR 380 0% T B 4L 110
C EZAERT K,COy 1M K, CO; 7 & il T 2 fif 2B 1 CO, 97k T L.

FA SRR LUK 25 G GKAC FL4 25

Tab. 4 Pore structure parameters of GKAC steam-activated with different activating agents

A B s/mt gt Viem - Vi /Vig d/om
ML AL fl AL £l AL
gk(40%Zn-900-1. 5) 540 0.25 0.02 0.23 0.09 3.36 0.68
gk(6 % K-900-1. 5) 70 0. 04 0.01 0.03 0.33 4.69 0.67
gk (40 % Zn-900-1. 5-H, O) 700 0. 31 0.02 0.28 0.09 2.48 0. 67
gk(6 % K-900-1. 5-H, 0) 590 0.27 0.02 0.22 0.09 4.75 0. 64
gk(900-1. 5-H, ) 500 0. 22 0.02 0.19 0.08 2.76 0.70

FB R MK 2K +2H,0>2KOH+H, 1,
AKOH+C—~>K,CO,+K,O+H, t .
K,CO,—~K,0+CO, t.
2.4 7ZnClL,-KCI-H, 0 Bt & iFE L A 31 7L 45 49 B9 22 i
K ZnCL-KCIL(RP 40 % ZnCl, +6 % KCD B A6 1k ik . 78 900 C Fififk 1.5 h J5 13 81 GKAC, 78
—196 C I IAS 0 03 e B A5 2, an[&] 6 R, el B 6 W] ARV K ZE R A T - ZnClL -KCl B
BIGAAT B RIS MR 1 SF R AR T T B AR R, B AL 45 49 LAGAL O 3 5 #E A K 78 AT, ZnCl, -KCl-
H, O BX A 76 A0 15 20 1936 PR 1 SF IR 208 T IV AL 26, Bon A B p LA i e 30 8 1 11 28 ik
T ) 2 i B 4 AL
IKZES R IE A ARET 15 5] GKAC FLASH U in 3k 5 FroR. B3R 5 Al AL 78 A KB &ET
ZnCL-KCl A 1% 1045 20 09 15 P ¢ 1) F 3R AR BBl ZnCL 36 fb sl sk KCL I 10 9 b 35 m AR 241K
HrfLALAEWALH 0. 01 em® « g ' BEBIFE SR K ZE M 45405 - KCL B B AS R k2 21 B 1% Ak 9 fL i B
(49 o s T % L A A A A R sl 4 i P T 5 6 38 A K 28 BT ZnClL, -KCL-H, O 3665 15 A A5 21 7 36 1 % 19
b2 im0 AL LBk ZnCl TG Al sl KCLIE Ay Lo R m B 2 s . B fLALAE B A2 0.1 em® - g 'L 10
A AR A SR TE B RN 7K 28 G ) A7 A RE S A 1 fL i 7= A X AR R B T KCL 7 7K 78 A7 76 19 4 1
T RE T AT 5 MR R A RO B A A 0 AR ROR L Bl KC I AS Rk 3103 TR A5CR.
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Fig.5 N, adsorption isotherms on GKAC steam-

activated by using ZnCl, /KCl as activating agent

B 6 ZnClL-KCI-H,O B4 % ks

GKAC 5 b 26 3 2

Fig. 6 N, adsorption isotherms on GKAC prepared
by using ZnCl,-KCI-H, O as activating agent
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Tab.5 Pore structure parameters of GKAC steam-activated by using ZnCl,-KCI-H, O as activating agent
. B V/em?® « gt d/nm
R R ST T N T T
gk (40 % 7Zn-6 % K-900-1. 5) 350 0.16 0.01 0.13 0.08 4.55 0. 67
gk(40 % Zn-6 % K-900-1. 5-H, O) 740 0. 39 0.10 0. 30 0. 39 4.38 0.70
WA RE 900 C i KCL % AR ey i L 25 W 2 o A 40 B 1 3 |
ATHIE B B S A B 1 AR 80 0 L 7580 FL N 8Rk 38 I A= i T M
B I 0 L BB R A R R B D AR S AR B A O
JELF FT R B E ARG AL 5 e [ B E A K 2R S AT LA jg 008
A B K 2 SRR A R 2 T S A LB T R A R R K 28 TR B E 006
Bk TR B S i — A R B bR LR R R B K S AR < 0%
Hi$2 F . KCLAE ZnCl, {5 AT B 97 L rp ik — 20 AR i A1 0'0(2)

BEY LR .
ZnCl,-KCI-H, O 15 16 (9 36 ¥ ¢, H BIH 3 45 /9 fL 42 70 A
nlE 7 pros. 7 AT s R A L FLAR EE AR PR 4 nm.

3 HRIE

0 2 4 6 8 10 12 14 16 18
d/nm
K7 GKAC ¥ BIH fL4% 43 i [
Fig. 7 Mesopore diameter distribution

based on BJH of GKAC
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Effect of Different Activation Methods on the Pore Structure
of Activated Carbons Prepared from Pistachio Shells

CHEN Hong-lin, SONG Lei

(College of Chemical Engineering, Huaqgiao University, Xiamen 361021, China)

Abstract: Activated carbons were prepared from Pistachio nut shells by using ZnCl, , KCI and ZnCl,-KCI-H, O as activa-
ting agents separately, and were tested at —196 ‘C to obtain the N, adsorption isotherms to get the pore structure proper-
ties. It showed that the pore structure of ZnCl,-activated carbons was mainly micropore, and the max BET area of the ac-
tivated carbons was 630 m? + g ! when impregnated with 40% ZnCl, and activated at 500 C for 1.5 h. While using KCl
as activating agent alone, it could be hardly to obtain good activation effect. The activation effect was improved by intro-
ducing vapor as the activating gas by using ZnCl, and KCI as activating agent, which played a much more important played
a much more important role on formation of new pores. especially for the method of KCI, and its BET area increased by a-
bout 9 times, and the pore structure was mainly micropore. Mesopore was effectivlely donated by using ZnCl,-KCI-H, O
as a mixed activating agent. Under the condition of impregnating with 40% ZnCl, and 6% KCI, the BET area of the acti-
vated carbons was 740 m* « g ', as well as the mesoporous volume was 0. 10 m’ + g~ ! and the major pore size of meso-
pores was about 4 nm when activated at 900 C for 1.5 h.

Keywords: pistachio nut shell; activated carbon; pore structure; mesopore addition; different activation methods
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BEEMME DNA RT RN S EHR
HXmEEHEEERIE

Uipth, TF, 2L, B4, 255

(Bt R AW 220t W@ 1] 361021)

BE. CPEEFHEYI DNA B L HLH 5 5 41 8% 4 ¢ )% 7% (recombinant adeno-associated virus, tAAV) 2%
PR AR G 28 AR Sl R T 45 £ 40 DNA B HLH] L 32 5 rAAV iAo 1k KRk R T RE &R 19 O 35 L T 42
5 TAAV BRI R AA 1 W] BRI

KW AR EE; BEFIAYT; DNA UG IEE ; SLR4THE

TESES: QT8 XEkARERG: A

L F IR A0 52 9% 82 (adeno-associated virus, AAV) #4 5 14 5 2H 7 A 2298 28 (PAA VD 21K, IR 40 5 T
I BO XU /N VA8 LT 80 B AT EE RE ST PR A AL DL rAAY R E R K 25 ) Glybera T
2012 4 1F sAEBR B AR 1l B rAAV SR 259 1 I R A s v Rl ek B AR IA T FE rAAV 3
b P A AAV 9 5 R Rep 1 Cap ¢ H 0 56 PR 3R 3R 1 i 2 R, £ B 10 95 25 50 43 A {00zt 256 IR 201 19 iy
145 bp K ) I 1) AR Ui B &2 (inverted terminal repeats, ITR) 41, rAAV 284K KA BE 76 15 35 48 g Py 36
ik AAV L JCEE A RO S H PR 2H T 3O R DR 3R R RCR AR S r AAV B BT DR R H
B R 3R KT AR R R R S A6 1T BB & i 5 G 28 S A5 88 @0 SN B8 rAAV AR 1 3 R 35k
R S HLE I R 2 N A OGS, rAAY AR 5 0 i e R AR 5 R AN I SR TR 2 AR I A A 2 R
PRI EE N A R T M 5T N I i DN AR b 39 J A A A% P JISE 7 R TS TR AL L U T K A s A
PR Hh R — D IRFR AT RERZ W rAAV ZAR P RIABOR. rAAV ZRAR I R 35 T 2 AE 32 20 N AH G
PLHRI BRI 2 5. e pr s R 0115 E AR DNA B ZPLHIXT rAAV B8 AT o A3 45 2 5] 41 1 X0
BEAL R DL R e o ik s 4, B BB . O rAAV B AR FE R A0 B R 5 BIE . B E A N Ok A
R AR SO M DNA B Z ML S rAAV EAR A A B C R AT 1018 I BR- 1038 1 0 797 1 £ 40 i DNA
AL 52 M r AAV B R 2 35 /Y Al RE

1 DNA#fARNE rAAV AT 1E

rAAV SR AR S HEATE EAMLG 15 Yo 208 B 1 A0 K AR S S i BRI rAAY Bk
FEN AL AL )G 38 2252 BN DNA B S AL BELA. 20 MR 0 DNA #1852 2 JA 40 i 5 A= R
SR H) o St 7 B A8 B LR 2 —. SEBr b DNA B BT 2 40 M 1 o DR A DN 3 AL 5 S A TE 1 AR 2
P F R B B X T A B D S B0 DNA 35 35 18 52 AM R . 25 rAAV FEAR AR B 7 e R
Y HE 20 DNA 7 85 A b » 22 57 20900 DNA B R 58, Hoaiz Y g EANM BT 5. Bril, rAAV FE 41 i
W IR ZFBACE I m AR 235 DNA B2 R G IR R R 45 R

RIBEFE R DNA B RGEXT rAAV JER A AR N i F2 B4 525200 . 5 200 i 18 8 e [R5

KB 2013-12-17

BEEE: AHA967), B #E, FENFILRIEIT 5. E-mail: diaoyong@hqu. edu. cn.

E£WmB: HEZREFREHEEGMELHHH (2011DFG33320); H &K A 48 Bl 5 4 % B 5 B (81371669, 81271691,
81201183) ; i H44 H AR Bl 56 4 W BHIR H (2012]01397)




%5 SR, S 15 AN DNA 8505 5205 5 20 IR OG0 3 ARk R R A 565

BT AR UV BRI RBU I 25 WA 3 c AAV BRI 5% S R0R 2 E R 5 4 2440 0 b 4% AR 4 2
20 J 1) e S A8 AR A D B R DR DAy 3 A A i A DNA 48 45 . T DNA 35 45 325 B0
DNA 5 142 AATHEN DNA & 52 i 12 i B0E v B HE T rAAV RYRIBTEIE. ZJF KA C DNA &
25 rAAV FRIKZ A A . R IR AWEFE AT A i 2 7 AL 1 902 AR

1.1 rAAV #{K DNA B W5 1L

rAAV LR ZH N HA P o TTR J290 85 7 51 . A G822 38 FHABAT A7 05 22 56 K 72 ) . r AAV SRR 41 1Y
I CIUF 58 2 HOB T FEA0ML. r AAV ZRARTE A A0 M A% IS, 078 Bk s PRk L P 41 DNA. HgE DNA 7
AU B R i 1) A TE o 7 200 A DNA B 52 R 58 . B B4 ik DY 20 DNA Bl 5% 48 18 oy 4% F R 21
XiE DNATS,

AUEE R TE rtAAV ARG 4 Mrell/Rad50/NBST(MRN) & & ¥ 9 - IF 5 rAAV 3
K% ITR 454 30l rAAV [ S0 B %0 MRN & 4 %) /& DNA [A] 5 5 41 & & (homologous recom-
bination repair, HRR) AL i % & 22 A4 HRR & F A Bk Y 6o 5004 i ] 95 % (14 5 DNA & &
Fe 5 ) OB G 0 AUE DNA Wi %2 (double-strand break, DSB) 45 13 #4748 & 9 AL . 2 & A= 7 40 Jfd )4
B S/G2 1. MRN (92 fig 282 A DSB #5145 . I F H] Mrell U] A1 Sh U0 R 1R il % P2 4L B DNA I8
ZoK o, DIE SR 3T BB R

HRR HLHI A1 75— 1853 Fe 3% 0 - B 40 I B 9K 28 A8 FE ] (ataxia-telangiectasia mutated,
ATM) W ATREZ 5 rAAV LD BUE L A, By ATM GREE RO 24010, B 5E rAAV RYH SRR B 3% 2
SR, Cataldi 0 B ATM JEA S 5 rAAV LR 9585 854 . [ ATM BG40 i, 5
K 2H 2 A EE ) B & 54 rAAV (self-complementary rAAV , scrAAV) 44 1 %5 S5 2t v DL 18 53
I ATM XF rAAV (5 S M) A mT RE S 55 T L TR BIL

J3— ] LU r AAV KL R 2 BURE % A o 7 A0 R 2 R A IR W R fk FKBPS2, 5 TTR 54 -4
28 B A R T 40 AR S PR B FR B ( TC-PTP) ¥ FKBP52 £ 1k )5 . FKBP52 B it ITR,
FF rAAV SERAILL TTR 5190 A 54 BOWEE . itk rAAV S 4] DNA 85 854 B0 DNA R4
fit ) DNA R4 o1 0% —Fh 72 DNA &R ok B opr, ATk kh DNA SUEE B 1 (9 3R 45 i
1.2 rAAV #{ DNA HyIR{L

TE4E EANM N DNA & & HLH A XA T rAAV JE R 4] {0 XUBE 55 e, 38 253 53 40 1 N 8043 7 1)
DNA H2H R H 0 TR B8 55 7 AR B A K 22 53— FOIR B i A S5 08 2. 33k 26 00RE BROIR B 4 ) £ 7
XtF rAAV BRI R Rk AR 5 E L WO e AT AFE IR 4r A0 M Y DAY 6 5 i 2R e A e

1E rAAV SR A L B4 #e b ITR Joff k4% 728 R ERME M. T IE & R 45 ) TTR fil 'k
DNA 553 52 07, 16 £ 40 s 55 5 — R 51 DNA B RE N .25 rAAV SR H WL E . H b4
HRR HL## K 1 ATM,MRN #1 Bloom # 1 (BLM) , i {1 % F: [7] J A 3 % # (non-homologous end-
joining, NHED HLiill # & 19 DNA & 4K #8134 B # 1L 0 %% (DNA-PKces) , Artemis fll Warner & H
(WRN)H-2021

rAAV EF AR5 F R F KT NHE] 4%, 3240 DNA 23k 20 77 76 A /) F2 B 1 1% 1
ik, 5 NHE] /S04 FE AP H — 3. NHE] 32 4 A5 20 B DNA (3] 2 A 7% 0 8 2, 2
Je fi By A DG 2 11 K T Be DINAL AR 3 8% 422 B2 Ok . 76 8 A~ 200 0 J5] 303 488 7T LA 647, DNA-PKes #l Artemis /&
NHE] &8 DSB B/ 2 4> FEZ s Artemis g1 DNA-PKes ¥ J5 - FA %8R A DI B9 16 P 7T 4 i
ITR & e v ity SRR 345 0 % 25 . DA BURE DNA SR % 45 769 DNA-PKes 5 Artemis B , 55
FA MRS AL rAAV NG F I AL S BE AR A S NHE] 2T RS rAAV
B R A 1) 28 W3t AL 1B A DG K Ll ik NHE] s 204719 rAAV JE R AR A, 7= A 1 SR f 3R R 4
FBE M.

HRR A g )& rAAV Zp F [ B AL T A ) F 2w 12, U 7E 6 = NHE] 3% 42 % 48 [ DNA-PKes 5{
Artemis i, 43 [8] 55 241t R A5 5t 2 ALk 41 43 F 58 B AL 1 P 9 R AT RO . R BAEAE K Dy 165
nt [ D JF4) ITR 4544 3% 1F /& HRR #4527, 0k [ W) — i v 8 AAV (R ITR Z e i F 4L+
AR AAV S TTR 2 ] 321 Lt 3% WYk — F 00 49 TE 4 . 78 DNA-PKes JIRE Bk K ) SCID
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AN LR, B HRR 550 rAAV 541 L B3 0, 53X 26 B3 78 sh 4 Ak 4> 40 i b L 7 AN A7 7E DNA-
PKes 8 F MR BT - HRR 200 30 .

BLM #l WRN #JJ& T RecQ ZK %1 DNA fi# i€ i 5L 51 . 4397 & HRR Al NHE] i& 42 (1 ¢ i R .
AR A I U EE DNA LA 4 5 20 v 18] i 5 9 i
1.3 rAAV BEEFRAMES

HEAE AL AAV 0 DK Rep 1, 518 B4R Y @O0k BB E s G e G F A 19 S5 a1k
19q13. 42 /) AAVS] {7 g7 fH rAAV R FKE Rep & F, BT B2 5@ A8 & 2140 3L AL RE )
RAEBEPLIE A R — A rAAV B R 0. 1% 215 1 40 g 55 I 41 72 76 DSB $i5 1f , rAAV
B PR 2 AT Ak 40 i PR A U 7 S A AR Lt DNA B E AL 3 R A G5, i LBt R B . rAAV
S M BEALEE A PT RE 2 5 R A 2748 , 5 30 U 2B IF 41 gt

XiF B IR A AN BRAL S b R rAAV B I SE R 50 BEAT 4007 B rAAV A A 2 LRSI
BYRRAURE G 7 2R AR B AR A N ) R B A 50 e R B S O A R B L X S SE R
NHE]J #L# A5 T rAAV #4511 % 4. DNA-PKcs Xt rAAV 84 HAT B 89 52 0, (HAS [ 1) 6F 58 200
5 TR R S B AERSN T A fAAV A RS A DNA-PKes & 1] rAAV B4
A DNA-PKes HL{EME#F rAAV (985 78 DNA-PKes Gl [# 1) SCID /N, tAAV [958 A 500K i 2
B ERE /MRS 3% DNA-PKes #11l tAAV % 4. (B2 (i ] 2 % 35 DNA-PKes 19 M059K 4 Jiil &%
DNA-PKes filt ff4 i) M059] 4 i #F 47 W58 i) & 3 DNA-PKes 2 (7] DA rAAV [ A5 dgg ol
REREHABE FCin ATMD, L/ 25 T rAAV [ A& o B 8 R 7 59 78 R /N B T 41 g A
rAAV A B2 DNA B ZHLH ) A5 rAAV A 7T it A A B M A 4538

2 DNA#{A1EE S rAAV EERIX

rAAV 3R AR 4 24 40 M i R T i 1 T4 24 40 . B S AN A A 24 A0 R R L DAY € (R AN T AT
AFTER) rAAV B R 41 25 B W 78 1 A 20 rp s R T 2% 26 Rk TR 30K 06 k. T e 3R 70 44 ML v rAAV
P20 0T ARG E A TE  JRAERF I I 3R B TEMEE L BT LA 35 rAAV SR 5E Tl 2 24 40 i i 508 RO S K
$0 e G AR T R TR ) O

Alexander %5 fc L B, LLSR AN I8 5 45 05 U 41 20 24 40 i E 17 DNA 5145 40 21, T 32 55 rAAV
AR HE SRR IE 750 £, BEJG Russell 280 418 , F Bl it B3 2 o B2 BE IR S5 DNA A i 3 4 75 i Ak 2
IEH N AN v AAV SRS FROCR AT 300 A% LA B #0F I 55 A4 T ol 580 AR 46 1 1 B8 25 4 it A
) B 5O A AR 9 2 B FR S R A5 25 40 mT LA T 4 40 g DNA 35455 1 28 oo 4 i T ™. 2 42 & (nucle-
olin, NCL) Fl#% % i £ H (nucleophosmin, NPM) j& 2 5 DNA #5445 & I 19 A F , B A 45 & 5688 DNA
RNA fRE S350 FR I IR AT BE 2l i 0l 35 X S6 [ T 25 & rAAV SER A RE 1 N3R5 rAAV 24K
B BT e g R A A O A0 DNA BB R BE T 251, S 38 8 rAAV SRR AR
S B ROR I AT AT T B H A AT AR A 25 90 IGUEA 5 SR L5 A R P 2 S AR

3 DNA#MHGIEES rAAV EF T

S R T HLJRAE ie DINA J 4 ) 0L 200 R 40 4 R o0 B 9 7 2 97 T B0 3 TR 0
BTy W TR I A 0 DT RO — A T 00 M B8R0 T 09 50 22— T rAAV (R A
R LOATT e 3 A P YRR R 7 S IR (7 4 A DSBS T B T 4R — 5
I 60~100 4L L7

A TAAY A 195 T RS L0 BF S IR 5 A rAAY 30 19 8 T 77 0 %
T S0 9 56 . T B B PR AR RUSE T rsc AAV A 50 BT ML AL, 5 3 56 rAAV A
T CAAY SRR S DT B R S AN 76 B A A0 AN ACR RS B rAAY SEA
STHUR %) DNA 55 i . 546 DR A8 & R . B K . NHE T rAAV #4510 8 4 T
rAAV B R ATHEN 6 ] HRR #4200



%5 SR, S 15 AN DNA 8505 5205 5 20 IR OG0 3 ARk R R A 567

Rahman 5550 % B, r AAV LT HERCR AR T LIGE o & /N 50 F 25 mi 2 v g B 40-3 -5 & —Fh
TRIT LI 1A ZC25 9 - 8~ 440 L J) 00 35t CCDKO 41 16 791 P e 400 i 6 e 5 200-3 - i A 3L 4t M ) A4
{53 S A= AE A SR TR G B G2 381 eIt DA rAAV JE DT HE L JOR AT LA & 6 4%

4 HRIE

JAE eAAY L[ 25 ) 10 16 DR IO PR L 28 2K 75 AT L K Jk I R B 9t F 26 JURHE AT b (AT X
CAAV ZE T AU 0T R 2 B MUREESE S T A 2 8 0 i AL SE rAAV BRI 1 3 A
2P R S PO A 3 10 5 T WA — 7 2 A R B DR I PR ) 04 9. DNA 305 1 42 Xt
CAAV BRI i AR B S BFTE 7 1] M MR U — 78 & Wy rAAV 54 P 3 3
S AT L 1 0 A28 7 495 1 B0 3 .

S & k-

[1] MILLER N. Glybera and the future of gene therapy in the European Union[]J]. Nat Rev Drug Discov,2012,11(5);
419.
[2] MINGOZZI F,MEULENBERG J J,HUI D J,et al. AAV-1-mediated gene transfer to skeletal muscle in humans re-
sults in dose-dependent activation of capsid-specific T cells[ J]. Blood,2009,114(10) :2077-2086.
[3] MANNO C S,PIERCE G F,ARRUDA V R,et al. Successful transduction of liver in hemophilia by AAV-Factor IX
and limitations imposed by the host immune response[ J]. Nat Med,2006,12(3) ;342-347.
(4] “355 . ¥ S 20 . B L B DG 2 A 175 T 19 R AR S 2 I B AL R [ ). 334 % 4 . 2012(5) 1 550-557.
[5] ALEXANDER I E,RUSSELL D W,MILLER A D. DNA-damaging agents greatly increase the transduction of non-
dividing cells by adeno-associated virus vectors[J].J Virol.1994,68(12) :8282-8287.
[6] RUSSELL D W,ALEXANDER I E,MILLER A D. DNA synthesis and topoisomerase inhibitors increase transduc-
tion by adeno-associated virus vectors[ ] ]. Proc Natl Acad Sci U S A,1995,92(12):5719-5723.
[7] DEYLE D R,RUSSELL D W. Adeno-associated virus vector integration[J]. Curr Opin Mol Ther.2009,11(4) ;442-
447.
[8] SCHULTZ B R,CHAMDERLAIN J S. Recombinant adeno-associated virus transduction and integration[ ] ]. Mol T-
her,2008,16(7) :1189-1199.
[9] CERVELLI T.PALACIOS J A,ZENTILIN L.et al. Processing of recombinant AAV genomes occurs in specific nu-
clear structures that overlap with foci of DNA-damage-response proteins[J]. J Cell Sci,2008,121(3) :349-357.
[10] SCHWARTZ R A,PALACIOS J A,CASSELL G D,et al. The Mrell/Rad50/Nbsl complex limits adeno-associat-
ed virus transduction and replication[ ] ]. J Virol,2007,81(23):12936-12945.
(110 SRAEF REM . B OCE 55, H li k5 DNA S G mo OF e sk [T ], =W R 2F 2= i A AR BF24 . 2004, 26 (6)
563-567.
[12] WILLIAMS G J,LEES-MILLER S P, TAINER J A. Mrel1-Rad50-Nbs1 conformations and the control of sensing,
signaling, and effector responses at DNA double-strand breaks[ ] ]. DNA Repair (Amst),2010,9(12):1299-1306.
[13] SANLIOGLU S,BENSON P,ENGELHARDT ] F. Loss of ATM function enhances recombinant adeno-associated
virus transduction and integration through pathways similar to UV irradiation[ J]. Virology,2000,268(1) :68-78.
[14] CATALDI M P,MCCARTY D M. Differential effects of DNA double-strand break repair pathways on single-
strand and self-complementary adeno-associated virus vector genomes[ ] ]. J Virol,2010,84(17):8673-8682.
[15] QING K,HANSEN J,WEIGEL-KELLEY K A.et al. Adeno-associated virus type 2-mediated gene transfer: Role
of cellular FKBP52 protein in transgene expression[ ] ].J Virol,2001,75(19) :8968-8976.
[16] QING Ke-yun,LI Wei-ming,ZHONG Li,et al. Adeno-associated virus type 2-mediated gene transfer: Role of cellu-
lar T-cell protein tyrosine phosphatase in transgene expression in established cell lines in vitro and transgenic mice
in vivo[J]. ] Virol,2003,77(4) :2741-2746.
[17] NASH K,CHEN W,MCDONALD W F,et al. Purification of host cell enzymes involved in adeno-associated virus
DNA replication[ J]. J Virol,2007,81(11) :5777-5787.
[18] TORRES-RAMOS C A,PRAKASH S,PRAKASH L. Requirement of yeast DNA polymerase delta in post-replica-
tional repair of UV-damaged DNA[J]. ] Biol Chem,1997,272(41) :25445-25448.



568

LF R FF M A R R B 2014 4F

[19]

(20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]
[41]

[42]

PENAUD-BUDLOO M, LE GUINER C,NOWROUZI A,et al. Adeno-associated virus vector genomes persist as
episomal chromatin in primate muscle[ J]. J Virol,2008,82(16) :7875-7885.

CHOI V W,MCCARTY D M,SAMULSKI R J. Host cell DNA repair pathways in adeno-associated viral genome
processing[J . J Virol,2006,80(21) :10346-10356.

INAGAKI K,MA C,STORM T A,et al. The role of DNA-PKcs and artemis in opening viral DNA hairpin termini
in various tissues in mice[ J]. ] Virol,2007,81(20):11304-11321.

MA Y,SCHWARZ K,LIEBER M R. The Artemis; DNA-PKcs endonuclease cleaves DNA loops, flaps, and gaps
[J]. DNA Repair (Amst),2005,4(7) :845-851.

DUAN Dong-sheng, YUE Yong-ping, ENGELHARDT ] F. Consequences of DNA-dependent protein kinase cata-
lytic subunit deficiency on recombinant adeno-associated virus genome circularization and heterodimerization in
muscle tissue[ ] ].J Virol,2003,77(8) :4751-4759.

DUAN Dong-sheng, YAN Zi-ying, YUE Yong-ping.et al. Structural analysis of adeno-associated virus transduction
circular intermediates[ J]. Virology,1999,261(1) ;8-14.

YAN Zi-ying, LEI-BUTTERS D C,ZHANG Yu-long,et al. Hybrid adeno-associated virus bearing nonhomologous
inverted terminal repeats enhances dual-vector reconstruction of minigenes in vivo[ J]. Hum Gene Ther, 2007,18
(1).81-87.

BERNSTEIN K A,GANGLOFF S,ROTHSTEIN R. The RecQ DNA helicases in DNA repair[J]. Annu Rev Gen-
et,2010,44.393-417.

KOTIN R M, SINISCALCO M,SAMULSKI R J,et al. Site-specific integration by adeno-associated virus| J ]. Proc
Natl Acad Sci U S A,1990,87(6):2211-2215.

INAGAKI K.PIAO C,KOTCHEY N M,et al. Frequency and spectrum of genomic integration of recombinant ade-
no-associated virus serotype 8 vector in neonatal mouse liver[J]. ] Virol,2008,82(19):9513-9524.

MILLER D G,PETEK L M, RUSSELL D W. Adeno-associated virus vectors integrate at chromosome breakage
sites[J]. Nat Genet,2004,36(7) :767-773.

DONSANTE A,MILLER D G,LI Y,et al. AAV vector integration sites in mouse hepatocellular carcinomal J ]. Sci-
ence,2007,317(5837) :477.

INAGAKI K,LEWIS S M, WU X, et al. DNA palindromes with a modest arm length of greater, smilar 20 base
pairs are a significant target for recombinant adeno-associated virus vector integration in the liver, muscles, and
heart in mice[J]. ] Virol,2007.,81(20) :11290-11303.

MILLER D G, TROBRIDGE G D,PETEK L M,et al. Large-scale analysis of adeno-associated virus vector integra-
tion sites in normal human cells[ J]. ] Virol,2005,79(17) :11434-11442.

NAKAI H,FUESS S,STORM T A.et al. Unrestricted hepatocyte transduction with adeno-associated virus sero-
type 8 vectors in mice[ J]. J Virol,2005,79(1) :214-224.

NAKAI H,WU X,FUESS S, et al. Large-scale molecular characterization of adeno-associated virus vector integra-
tion in mouse liver[J]. J Virol,2005,79(6) :3606-3614.

SONG Si-hong,LLU Yuan-qing,CHOI Y K,et al. DNA-dependent PK inhibits adeno-associated virus DNA integra-
tion[ ] ]. Proc Natl Acad Sci U S A,2004,101(7):2112-2116.

DAYA S,CORTEZ N,BERNS K 1. Adeno-associated virus site-specific integration is mediated by proteins of the
nonhomologous end-joining pathway[ J]. ] Virol,2009,83(22) :11655-11664.

JOHNSON J S,.SAMULSKI R ]. Enhancement of adeno-associated virus infection by mobilizing capsids into and
out of the nucleolus[J7. J Virol,2009,83(6) :2632-2644.

YANG Chong-lin, MAIGUEL D A, CARRIER F. Identification of nucleolin and nucleophosmin as genotoxic
stress-responsive RNA-binding proteins[J]. Nucleic Acids Res,2002,30(10) :2251-2260.

TAKAGI M, ABSALON M J,MCLURE K G,et al. Regulation of p53 translation and induction after DNA damage
by ribosomal protein 1.26 and nucleolin[J]. Cell,2005,123(1) :49-63.

HENDRIE P C.RUSSELL D W. Gene targeting with viral vectors[J]. Mol Ther,2005.12(1) :9-17.

KHAN I F,HIRATA R K,RUSSELL D W. AAV-mediated gene targeting methods for human cells[J]. Nat Pro-
toc,2011,6(4) :482-501.

RUSSELL D W,HIRATA R K. Human gene targeting by viral vectors[J]. Nat Genet,1998,18(4) :325-330.



%5 SR, S 15 AN DNA 8505 5205 5 20 IR OG0 3 ARk R R A 569

[43] VASILEVA A,JESSBERGER R. Precise hit: Adeno-associated virus in gene targeting[ J ]. Nat Rev Microbiol,
2005,3(11) .837-847.

[44] MILLER D G,PETEK L M,RUSSELL D W. Human gene targeting by adeno-associated virus vectors is enhanced
by DNA double-strand breaks[J]. Mol Cell Biol,2003,23(10) :3550-3557.

[45] PORTEUS M H,CATHOMEN T,WEITZMAN M D,et al. Efficient gene targeting mediated by adeno-associated
virus and DNA double-strand breaks[ ] ]. Mol Cell Biol,2003,23(10) :3558-3565.

[46] HIRATA R K,RUSSELL D W. Design and packaging of adeno-associated virus gene targeting vectors[J]. ] Virol,
2000,74(10) :4612-4620.

[47] HIRSCH M L,GREEN L,PORTEUS M H,et al. Self-complementary AAV mediates gene targeting and enhances
endonuclease delivery for double-strand break repair[J]. Gene Ther,2010,17(9):1175-1180.

[48] LIU Xiao-ming, YAN Zi-ying, LUO Mei-hui, et al. Targeted correction of single-base-pair mutations with adeno-as-
sociated virus vectors under nonselective conditions[ J]. ] Virol,2004,78(8) :4165-4175.

[49] TROBRIDGE G,HIRATA R K,RUSSELL D W. Gene targeting by adeno-associated virus vectors is cell-cycle de-
pendent[ J]. Hum Gene Ther,2005,16(4) :522-526.

[50] FATTAH F J,LICHTER N F,FATTAH K R.,et al. Ku70, an essential gene, modulates the frequency of rAAV-
mediated gene targeting in human somatic cells[J]. Proc Natl Acad Sci U S A,2008,105(25):8703-8708.

[51] RAHMAN S H.BOBIS-WOZOWICZ S,CHATTERJEE D,et al. The nontoxic cell cycle modulator indirubin aug-
ments transduction of adeno-associated viral vectors and zinc-finger nuclease-mediated gene targeting[J]. Hum

Gene Ther,2013,24(1) :67-77.

Interplay between DNA-Damage Response and Recombinant
Adeno-Associated Virus Vector in Host Cells

PENG Jun-chun, DIAO Yong, LI Zhao-fa,
WANG Qi-zhao, LYU Ying-hui

(School of Biomedical Sciences, Huaqiao University, Xiamen 361021, China)

Abstract: The article mainly discusses the connection between the mechanism of DNA repair in cells and the recombinant
AAV (rAAV) vectors, and explores the methods for improving the efficiency of rAAV vectors expression and gene targe-
ting by regulating the mechanism of DNA repair in host cells, thus more likely to increase the rAAV vectors gene expres-
sion.
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Fig. 2 Comparison of the Mach wave overpressure

with numerical simulation and empirical formulas
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Tab.3 Material parameters of sandy soil and cohesive soil
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Tab.4 Material parameters of concrete

S o /kgem? G/GPa A B ¢ N fe T € Emin
B AH 2 400 14. 86 0.79 1. 60 0.007 0.61 48X 10%  4X10° 0.001 0.01
S8 Snax P./MPa pe P /GPa Hlock D, D, K,/GPa K,/GPa K,/GPa
B 7.0 16 0.001 0.8 0.1 0.04 1 85 —171 208
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Fig. 3 Mach wave overpressure-scaled distance curve
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Tab.5 Comparison of shock waves overpressure with different explosive equivalents

_ o WP 52 At T WP S 4% T

w/kg R/m R/m -« kg '?
AP, /MPa 8/ % AP, /MPa 8/ %
13. 04 3.0 1.372 3.29 63. 4 2.28 74.7
104. 32 6.0 1. 300 41.61 42. 8 3.43 61.5
352.08 9.0 1.286 5.65 34.6 4,54 47.5
13. 04 10.0 41.278 0.47 33.3 0. 46 34.8
104. 32 10. 0 2.139 1.68 39.1 1.74 37.0
352.08 10.0 1.426 4.42 34.3 3.68 45.3
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Numerical Simulation and Analysis of Influence

Parameters for Explosions Near Ground

CHEN Xin"*, GAO Xuan-neng'

(1. College of Civil Engineering, Huaqiao University, Xiamen 361021, Chinaj;

2. College of Traffic and Civil Engineering, Fujian Agriculture and Forestry University, Fuzhou 350002, China)

Abstract: A simulation model is established by finite element program ANSYS/LS-DYNA. Based on the correctness and
reliability of the model and parameters selection., the influences of different parameters on the Mach wave overpressure,
including the ground material, explosive height, air domain shape and explosive equivalent on the Mach wave overpressure
are investigated. The numerical results show that: 1) For the explosion of non-close range, the Mach wave overpressure
peaks on different grounds are similar, which can be simplified as rigid ground. 2) Rigid shell ground and cuboid air do-
main would be chosen to establish model. 3) Comparing with empirical formula, the numerical simulation error of Mach
wave overpressure peak decreases with the increase of explosive equivalent, and increases with the increase of explosive
height.

Keywords: explosions near ground; Mach reflection waves; numerical simulation; parameter analysis; TNT explosive;

ground stiffness
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Tab. 2 Comparison between the calculation results and experimental data
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Bearing Capacity of Prefabricated Cage System for Reinforcing
Concrete Short Columns under Axial Compression

LIANG Yang-bin, ZENG Zhi-xing, SU Jiang-lin, CHEN Yi-xiong

(College of Civil Engineering, Huaqgiao University, Xiamen 361021, China)

Abstract: Based on the existed concrete constitutive relationship and arch action principle of stirrups confined concrete.
The prefabricated cage system ferrule form and spacing constraints concrete bearing capacity are investigated. The formu-
la of prefabricated cage system bearing capacity of axially loaded concrete is proposed, and the calculation results are com-
pared with experimental data. The result shows that the lateral confinement of prefabricated cage system for reinforcing
concrete is similar to concrete-filled steel tube, the confinement of angle steel connected longitudinally is strong, and the
calculation results agree well to experimental data.

Keywords: prefabricated cage system; short column under axial compression; confined concrete; bearing capacity
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Tab.1 Design of latent variables and observed variables in structural equation model
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Tab. 2 Output of standardized path coefficients

¥ BURY AL BR A2 2R R ¥ BTy i oAb B A2 2R K ¥ B PR AL %2 R 5

1 H 5 0. 930 12 X22 0. 530 23 X37 0. 690

2 4) 38 0.875 13 X23 0.590 24 X38 0.550

3 il 0.872 14 X24 0. 590 25 X42 0. 640

4 K 0. 861 15 X25 0. 530 26 X43 0.670

5 4 0.799 16 X26 0.720 27 X44 0. 660

6 X11 0. 520 17 X27 0. 640 28 X46 0. 660

7 X12 0. 580 18 X32 0. 680 29 X47 0.700

8 X13 0. 630 19 X33 0. 690 30 X48 0.670

9 X14 0. 620 20 X34 0. 620 31 X49 0.720
10 X15 0. 620 21 X35 0. 590 32 X51 0. 730
11 X21 0. 560 22 X36 0.510 33 X52 0. 780
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Tab. 3 Fit indices assessment of SEM

S 2 5% LA O H8 bR AHXT LA RO 1 A (SRR

iR X’DF GFI AGFI IF1 TLI CFI PGFI CN CMIN/DF AIC
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U, = (Uy sUs yUss sUypy sUss s U s Usr )
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Tab. 4 Results of expert survey
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Risk Assessment of Multi-Project Management under Agent
Construction System Management Mode

XIANG Jian-ping, WANG Yu-fang, ZHANG Yun-bo, QI Shen-jun

(College of Civil Engineering, Huagiao University, Xiamen 361021, China)

Abstract: To investigate the multi-project management problem agented by the same agent-construction organization for
many owners, thirty two risk factors are proposed by the expert interview method and literatures, considering the organi-
zation, contract, communication, goal control and purchase. Adopting structural equation model method and the risk as-
sessment system of agent construction multi-project management, 28 key risk factors are obtained; the path coefficients of
structural equation model are used as index weight, and combining with the fuzzy comprehensive evaluation method, the
multi-agent system project management risk is assessed quantitatively. The results show that the multi-agent system pro-
ject management risk assessment is conducive to control the risk.

Keywords: agent construction system; multi-project management; structural equation model; fuzzy comprehensive eval-

uation; risk assessment
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Ground Reaction Analysis of Deep-Buried Circular Tunnels
Considering Intermediate Principal Stress and Confinement Loss

HUANG Qing-xiang, LIN Cong-mou, HUANG Yi-qun, LIN Da-wei

(Institute of Geotechnical Engineering, Huaqiao University, Xiamen 361021, China)

Abstract: Based on the unified strength theory and a non-associated flow rule, an analytical solution for elastic-plastic of
a deep circular rock tunnel is presented taking into consideration both effects of the intermediate principal stress and con-
finement loss factor. In combination with a calculation example, the impacts of these two factors on the ground reaction
curve from are studied. The results show: consideration of the impact of intermediate principal stress is conducive to de-
velop the strength of the surrounding rock; considering the impact of the constraint loss, the radial displacement of sur-
rounding rock decrease. Consequently. when two factors are considered. using the characteristic curve of surrounding
rock for designation, benign economic benefit can be achieved.

Keywords: tunneling engineering; ground reaction curve; unified strength theory; confinement loss; intermediate princi-

pal stress
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Tab.1 Test parameters and results

Gt D/mm BHp RE WK A T F./kN 7/ %
1-1-1 3.05 1 — 6.3 10.76
1-1-2 3.05 1 — 6.1 13. 60
1-1-3 3.05 1 — 6.9 2.27
1-2-1 3. 60 1 — 9.6 3.03
1-2-2 3. 60 1 — 8.7 12.12
1-2-3 3. 60 1 — 9.0 9.09
1-3-1 4,00 1 — 11.3 10. 00
1-3-2 4. 00 1 — 10. 6 15. 54
1-3-3 4,00 1 — 10. 3 17.93
2-1-1 3.05 2 — 6.3 10. 76
2-1-2 3.05 2 — 6.2 12.18
2-1-3 3.05 2 — 5.7 19. 26
2-2-1 3. 60 2 — 8.4 15.15
2-2-2 3. 60 2 — 8.0 19.19
2-2-3 3. 60 2 — 8.5 14.14
2-3-1 4,00 2 — 10. 7 14. 74
2-3-2 4,00 2 — 10.1 19. 52
2-3-3 4,00 2 — 10.3 17.93
3-1 3.05 1 W 53 6.2 12.18
3-2 3.05 1 B 4y 3 10. 76
3-3 3. 60 1 R S 9 10.10
3-4 3. 60 1 B .3 16. 16
3-5 4. 00 1 B S 10.5 16. 33
3-6 4. 00 1 A 43 10. 4 17.13
4-1 3.05 2 pe&iilix 6.5 7.93
4-2 3.05 2 LR .3 10. 76
4-3 3. 60 2 XLLH 4y 8.5 14. 14
4-4 3. 60 2 BALZH .1 18.18
4-5 4,00 2 B 53 10. 1 19.52
4-6 4. 00 2 HH 4y 10.3 17.93
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Experimental Study on Lap Anchorage Performance of Strand

LI Li-wen', GUO Zi-xiong', HUANG Qun-xian',
CHEN Jian-hua*, LAI You-quan®

(1. College of Civil Engineering, Huaqgiao University, Xiamen 361021, China;
2. Fujian First Highway Engineering Company, Quanzhou 362000, China)

Abstract: For to the lap in the strengthening technique with strand mesh-polymer mortar, two kinds of lap jointing type
are proposed, then the lap anchorage performance of these lap jointing types with different parameters are investigated,
including lap jointing type, strand diameter and daubing polymer mortar. The test result shows: 1) the aluminum anchor
does not results in local damage of strand, no damage happens on anchorage position; 2) two lap jointing types has good
lap anchorage performance, but because of non-uniform stress, the bearing capacity decreases by 10% ~20% , so the lap
position would avoid the position with maximal internal force; 3) the relative slip dies not occur in the test specimens of
daubing polymer mortar and buckle lap, relative slap occurs in the test specimens of opposite lap.

Keywords: strand; lap anchorage performance; ploymer mortar; aluminium anchor
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Nonlinear Wave Solutions for a Coupled Modified KdV
Equation with Variable Coefficients

WEN Zhen-shu

(School of Mathematical Sciences, Huaqiao University, Quanzhou 362021, China)

Abstract; In this paper, we study a coupled modified KdV equation with variable coefficients by exploiting F-expansion
method and obtain multifarious explicit nonlinear wave solutions, which include solitary wave solutions, kink (or an-
tikink) wave solutions, blow-up solutions and periodic blow-up solutions. The coupled modified KdV equation with varia-
ble coefficients possesses kink (or antikink) wave solutions, however, for the coupled KdV equation with variable coeffi-
cients, kink (or antikink) wave solutions have not been obtained. This result is similar with that of MKdV equation and
KdV equation.

Keywords: KdV equation; nonlinear wave solution; variable coefficients; F-expansion method
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