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Abstract.; The excitation control of power systems under generator tripping emergency measurement is investi-
gated. First, a switched dynamic model for a typical IEEE three-machine multi-area power system is devel-
oped. Then, the switched power system is transformed to an equivalent switched dissipative Hamiltonian sys-
tem via pre-feedback control. A state feedback switching controller is constructed based on the dissipative
Hamiltonian realization. Using the Hamiltonian functions of the subsystems as multiple Lyapunov functions, it
is shown that the closed-loop system is asymptotically stable under arbitrary switching path. Simulation results
demonstrate that the proposed controller can effectively improve the transient stability of the power system.
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A Novel Vehicles Shadow Removal Method Based on Edge Detection

LI Hao-liang, SHUI Qing-he, FAN Wen-bing, YANG Xiao-nan

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

Abstract: Since outdoor sports vehicle shadows exist in the process of vehicle detection, this paper proposes a
novel method of vehicle shadow elimination. With the adaptive Gaussian mixture model ( AGMM) for back-
ground modeling, we can get the background and the frame of the video sequence, we can use the improved
Laplace of Gaussian function (LOG) edge detection operator to conduct two times edge detection to the fore-
ground image and the foreground of threshold segmentation. Finally, for keeping the vehicle movement area,we
should have the foreground edges of the two times detecting results subtracted. This experimental result shows
that the novel algorithm can effectively remove the light shadow which is close to the vehicle characteristics.

Key words: Gaussian mixture ; LOG edge operator;shadow removal
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Single Image Super-resolution Reconstruction Based on
Bidimensional Empirical Mode Decomposition

MAO Xiao-bo, ZHANG Zhi-chao

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

Abstract: Aiming at the problem that most learning-based super-resolution algorithms are not competent to
take both the reconstruction quality and computing speed into account, a novel single image super-resolution
reconstruction based on Bidimensional Empirical Mode Decomposition ( BEMD ) is proposed. Firstly, a low-
resolution image is decomposed into several layers with different complexities by BEMD, which contains vari-
ous details. Then, the first IMF be reconstructed with high frequency details by improved kernel ridge regres-
sion algorithm in order to ensure the quality of image and the other IMFs containing fewer details be reconstruct
by bicubic interpolation in order to improve the speed. Finally, the reconstructed IMFs are merged into a high-
resolution image. Experimental results demonstrate that the proposed method make full use of the advantages of
the above algorithms, which not only ensure the quality of the reconstruction image, but also improves the
computational speed.

Key words: single image super-resolution reconstruction; BEMD; improved kernel ridge regression;

bicubic interpolation
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Laser Micro Processing System Communication Protocol Design

LI Ji-yun', NIU Zhi-ling' , PEI Hong-xing’

(1. Department of Information Engineering Institute, Henan Polytechnic, Zhengzhou 450046, China; 2. School of Physical Engi-
neering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; A design method of serial communication protocol was developed between PC and lower computer to
realize graphics processing control in self-developed laser micro processing system. Through the image process-
ing, irregular picture was changed into binary image formed by m rows and n columns. Each row consists of
many segments with alternate need and need not machined. All the rows were setting value. A frame, trans-
ferred to lower controller using serial communication, was composed of start text ( STX ), bytes, function
code, data, check-sum and end text (ETX). Before execution, each received frame would be checked. The
result of review and execution need feedback to PC. The feedback frame was the evidence determined if the
frame needs to be resent. The data frame feedback method can improve the reliability of communication.

Key words: laser micro-processing; track of movement; graph of segments; communication protocol;

frame feedback
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Design of an Online Power Quality Monitoring Equitment Based on DSP and GPRS

ZHOU Yong', ZHU Ming-li', DU Xia®, WANG Hong-lin’

(1. School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Lankao Power Supply Co., Ltd,

Lankao 475300, China)

s

Abstract; In order to realize the online remote monitoring of power quality, the 32-bit TMS320F283335 float-
ing-point digital signal processor is applied to collect on-site voltage and current data, which is uploaded to the
host computer through the wireless transmission unit, and the real-time power quality monitoring and analysis
is realized in LabVIEW environment. Test results show that the system have advantages such as stability of op-
eration and geographical adaptability, and can thus well meet the requirements of power quality monitoring and
transient event recording.

Key words: power quality, online monitoring; digital signal processor( DSP) ; general packet radio service
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Abstract; Suitable path planning is precondition of autonomous robot exploration in unknown complex environ-
ments. Traditional path planning methods focus particularly on planning an un-colliding path from the start po-
sition to the goal and robot attitude stability is seldom considered. A new path planning approach considering
robot’ s attitude stability and energy consumed in outdoor complex environment is proposed, which consists of
three steps: (1) gradient calculation, gradients of the rough terrain are calculated; (2) node detection, ter-
rain is divided into flat regions and rough regions according to height threshold; central position of each flat re-
gion is recognized as the node; (3) path evaluation, the optimal path from current position to destination
through intermediate nodes is planned based on the cost evaluation function. Compared with the conventional
approach, the effectiveness of the proposed method is demonstrated through simulations.

Key words: autonomous robot; path planning; energy consumed; digital height map; digital gradient map;

attitude stability
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IHA 20905447 WP HTTPATID PRt TV et b sy DA SISO
D211 905447 HTTP - HTTPATIO PRt COT D e sk oDt TS
DI 1620047 HTTD - HTTPATIO R Rt COT Db e s oD DS 06
DI 920447 HTTP HTTPATIO Rl Rtk CCTV D s sk DSOS
D21 1925447 HTTP - HTTPATIO PRt COTV et s sk DA DSL 0

(a) W, HRBIRR 5] SCHF I 181

#EXTM3U #EXT-X-VERSION:1.# Created with ***** .

#EXT-X-MEDIA-SEQUENCE:26328 . #EXT-X-ALLOW-CACHENNO. #EXT-X-TARGETDURATION:20. #EXTINF:10,n0
dm.Tmm_ﬂ-m_mfﬁlwm-ﬂwydblm%u.#D(TD\IF:lO,no

desc. Telecast all-audio_eng?%3D64000-video%3D3000000-26328.ts. EXTINF:10,n0

desc. Telecast all-audio_eng?%3D64000-video%3D3000000-26329.ts. EXTINF:10,n0

desc. Telecast_all-audio_eng?%3D64000-video%3D3000000-26330.ts. EXTINF:10,00

desc. Telecast_all-audio_eng%3D64000-video%3D3000000-26331.ts AEXTINF:10,n0

desc. Telecast_all-audio_eng%3D64000-video%3D3000000-27040.ts #EXTINF:10,00
desc. Telecast_all-audio_eng%3D64000-video%3D3000000-27041.ts. EXTINF:10,00
desc. Telecast_all-audio_eng%3D64000-video%3D3000000-27042.ts EXTINF:10,n0
desc. Telecast all-audio_eng?3D64000-vidzo%3D3000000,27043 45 #EXTINF.10,20

(b) m3u8FFI M I AR KA

B4 ZRHAGRBEARCDNMEENE
Fig.4 Send streaming request and respond the contents
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45211 190447 HTTPHTTD oo Rt CETVI D e, eDANG tnDAOOT08 5
005210160447 HTTPATTD oo Rt CTV M et i, DN L0108 5

19002300 142 11 TR GE Dbt OTVIV et it s gDEA kD30 d

045210190447 HTT g TIPSt ot R kg TVt ot o 060D g
040211 190447 HTTPHTTR oo Rt CCTV kst e, D6 et

045410190247 HTTPHTTR oo Rt CCTV Mkt ¥t o, nhDEAN st

40211 190447 HTTPHTTD oo Rt CCTV kst ¥, i, ghDEAM kDAL d
045210190447 HTTPHTTD oo Rt CCTV Mk ¥t o, ghDEAM kDR

1900200 142 11 TR GE Db OCVIY Rt st i i, D6 etk DSNO0D
045410160447 HTT Rt TIPSt ot RL: TV Vet et s gDt DHOON 04 s
04 %11 190447 HTTPHTID oo Rt CCTV kst e, i, gDEAN DR
045210190447 HTTPHTTD o Rt CCTV Mk ¥t b DO DR

(a) [ M2 (). m3u8Z& B SCAf:

HEXTM3U.#EXT-X-VERSION:1.## Created with ***** .

#EXT-X-MEDIA-SEQUENCE:26328 . #EXT-X-ALLOW-CACHENO. #EXT-X-TARGETDURATION:20. #EXTINF:10,a¢
desc.Telecast_all-audio_eng%3D64000-video%3D3000000- ts AEXTINF:10,00

dese Tekeast_al aufio_eng?h3DG4000-video%3D3000000 SeTES s AEXTINF-10,20

desc. Telecast_all-audio_eng%3D64000-video%3D3000000-26330.s. ZEXTINF:10,n0
desc.Telecast_all-audio_eng%3D64000-video%3D3000000-26331.ts. AEXTINF:10,n0

desc. Telecast_all-audio_eng%3D64000-video%3D3000000-26332.ts. ZEXTINF:10,n0

desc Telecast allaudio_eng%ADG4000-video%D3000000-27041. 1 £EXTINF-10,00
desc Telecast allautio_eng%3D64000-video%3D3000000-27042.5 £EXTINF:10,00
desc Telecast al-audio_eng%DO4000-video%3D3000000-27043.1 £EXTINF:10,00
desc.Teleast_all aufio_eng?h3D64000-video%3D3000000-20044 s FEXTINE.10.30

(b) m3u8RFIAFHAEAE -

BlS E#H.m3w8 XHUREEKANE
Fig.5 The content of . m3u8 index files after update

Tep: Flags=.. Ao,

E6 .m3u8 RIXHUHMNARKNMNERE
Fig.6 The content length of . m3u8 index file
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T 1448 x4 +. 1 448 x280 ~ 4% (2)
AT EE R 1.4% , LIL 2R, 7%

LT ZWEBE, R T 2R EERE EA A TR
RIRKLAH 1.4% ~2.0% 2245, %t T FHLH AL
FUORUE, IR PR TR i i, 7 F2S [a], R P g
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B7 .ts MANBHXRNEER

Fig.7 The content length of . ts video streaming
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Fig.8 The transmit process between server and cients
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#EXT-X-TARGETDURATION:20EXT-X-MEDIA-SEQUENCE-LASTZ

#EXT-X-MEDIA-SEQUENCE=27043 . $EXT-X-ALLOW-CACHE:NO. EXTINF: 100
desc. Telecast all-audio_eng%3D64000-video%3D3000000-27043.t5 AEXTINF:10,n0

B9 mMi#/SH. m3u8 3|2

Fig.9 The . m3u8 index files after improvement

3.2 EHMEREHBRNE

H 2.1 /AT B4 R B, R 55 2 TED R . m3u8
KIS HAR 202 F 315 o 26 327 %
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#EXTM3U.#EXT-X-VERSION:1.#% Created with ***** .
#EXT-X-MEDIA-SEQUENCE:26328 . sEXT-X-ALLOW-CACHENO. sEXT-X-TARGETDURATION:20. *EXTINF:10,n0
desc.Telecast_all-audio_eng%3D64000-video%3D3000000-,  SEXTINF:10,n0

desc Telecast_all-audio_eng%3D64000-video%3D3000000°
desc.Telecast_all-audio_eng?%3D64000-video%3D3000000-26330.ts #EXTINF:10,20
desc.Telecast_all-audio_eng%3D64000-video%3D3000000-26331.ts #EXTINF:10,20
desc Telecast_all-audio_eng%3D64000-video%3D3000000-26332.ts “EXTINF:10,20

.ts. #EXTINF:10,n0

desc. Telecast_all-audio_eng%3D64000-vide0%3D3000000-27041.ts *EXTINF:10,n0
desc. Telecast_all-audio_eng%3D64000-vide0%3D3000000-27042.ts *EXTINF:10,n0
desc. Telecast_all-audio_eng%3D64000-video%3D3000000-27043.ts #EXTINF:10,n0
desc. Telecast_all-audio_eng?%3D64000-video%3D3000000,27044.ts #EXTINF:10,n0

(a) R RT—SE 37 9. m3u8ZR 513U 2

#EXTM3U #EXT-X-VERSION:1 ## Created with *****
#EXT-X-MEDIA-SEQUENCE:27043 . #EXT-X-ALLOW-CACHE:NO.
#EXT-X-TARGETDURATION:20. #EXTINF:10.n0

desc.Telecast all-audio eng%3D64000-video%3D3000000- HEXTINF:10.n0
desc. Telecast_all-audio_eng%3D64000-video%3D3000000 AEXTINF:10,00

(b) Bk E—3EH M. m3u8E T AR
10 BHRT/EH. m3u8 R X RBLLE

Fig. 10 The content of . m3u8 index files between

and after
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Research and Improvement of Streaming Media Live System Based on HLS Protocol

LUO Shu-zhen', GENG Heng-shan', XU Xiang-nan', SUN Hao-sai’, GAO Yan', LI Qin', XIE Yin’

(1. School of Computer Science and Engineering, Hebei University of Technology, Tianjin 300401, China; 2. School of Automa-
tion, Tianjin University of Technology, Tianjin 300384, China; 3. Tianjin Binhai New Area Universal Network Television Ltd ,
Tianjin 300202, China)

Abstract: This paper systematically introduces the working principle and structure of streaming media living
system based on HTTP live streaming protocol (also known as HLS). It makes a deep research on interact
transmission process between client and server with the network data analyzer and analyzes detailedly the re-
dundancy problem of video index files being repeatedly downloaded when applying this technology in network
television broadcast. But the current technology brings about the waste of network traffic and the reduction of
transmission efficiency. In view of these problems, we put forward an improved mark-method technique which
add a new tag in m3u8 file. A calculation was carried out to testify the method and it proved it can effectively
reduce the waste of net flow rate, improve the transmission performance and have great feasibility.

Key words: HLS; TV; redundancy; video streaming index file; mark-method
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Application of an Improved Chinese Word Segmentation Technology in Topic Search

XU Zhi-hong, ZHANG Yue-mei, WANG Yi

( Hebei University of Technology, School of Computer of Science and Engineering, Tianjin 300401, China)

Abstract: The topic search’s core is the contents of the match which is based on the Chinese word segmenta-
tion, but the Chinese word segmentation’ s accuracy and unregistered word’ s recognition is still the bottleneck
of the topic search. This paper proposed an improved maximum matching of word segmentation algorithm
IMMM. In improved algorithm designed thesaurus pretreatment, unknown word processing and disambiguation
strategy, combined subject categories and sub-word dictionary storage, finally construct a topic search system.
The algorithm results show that the improved algorithm is better than traditional algorithms, and the search ac-
curacy rate has been greatly improved. The system’s efficiency is improved.

Key words: maximum matching; topic search; thesaurus; Chinese word segmentation
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[10] KIANI M, GHOVANLOO M. The circuit theory behind transmission [ J]. TEEE Transactions on Circuits and

coupled-mode magnetic resonance-based wireless power Systems I: Regular Papers, 2012, 59(8): 1 -10.

Two Modeling Methods Equivalent Analysis of the Magnetic
Coupling Power Transmission System

LI An-xin', ZHANG Jiang-fei' , ZHANG Zu-long’

(1. SIPPR Engineering Group Co., Ltd, Zhengzhou 450000, China; 2. Fuyang City Power Supply Corporation of State Grid,
Fuyang 236001, China)

Abstract. With the magnetic resonant coupling wireless power transfer system as the research object in this
paper, the magnetic resonance system dynamic model is made by using coupling mode theory, from the energy
field coupling and decay characteristic angle explains the circuit meaning of the key parameters, and then the
system output power and transmission efficiency expression are derived in this paper. Through contrast analysis
of the output power and transmission efficiency expression which is derived by equivalent circuit method, it is
concluded that the two kinds of modeling method with consistency conclusion as to the same coupling system.
Finally, the quantitative relationships between the output power and coupling coefficient and between the
transfer efficiency and coupling coefficient are given, which verify the correctness of the theoretical analysis re-
sults, and the consistency of two kinds of modeling method in the output power and transmission efficiency is
verified indirectly.

Key words: magnetic resonant; wireless power transmission; equivalent circuit; couple mode theory; cou-

pling coefficient
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0.2) " ik ) /. 4 AL R IR AR
MEinge 2,8 3,54 K5 Fin:

He o =(0.18,0.32,0.42,0.08)", 0" =

(0.08,0.325,0.415,0. 18)", A (i=1,2,3) M
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Tab.2 The evaluation matrix H "' given by expert E,

Xy X X3 Xy
:1] {[0.4,0.5]} {{0.5,0.6]} {[0.3,0.4],[0.5,0.6],[0.5,0.7]} {[0.6,0.8],[0.7,0.8]}
Zz {[0.4,0.6],[0.5,0.7]} {[0.6,0.8]1 {[0.2,0.3]} {[0.5,0.7]}
1 110.6,0.77} 1[0.7,0.97} 1[0.5,0.571 1[0.5,0.6],[0.5,0.77}
£3 TRE AHMTMNER H”
Tab.3 The evaluation matrix I} ) given by expert E,
Xy Xy X3 Xy
;I {[0.5,0.6],[0.5,0.7]} {[0.5,0.7],[0.6,0.7]} {[0.6,0.87} {1[0.6,0.77}
;1'2 {[0.6,0.8]} {[0.6,0.7]} {[0.4,0.5],[0.3,0.5]1 {[0.5,0.7],[0.6,0.7]1
1. 1[0.4,0.5],[0.5,0.6]} {[0.5,0.6],[0.7,0.8]} {[0.5,0.6],[0.5,0.7],[0.6,0.8]} {[0.4,0.6]}
£4 ERE AHITHER H
Tab.4 The evaluation matrix IN{ ) given by expert E,
X, X, Xy x,
Z] {[0.5,0.6],[0.6,0.7]} 1[0.5,0.7] 1 {[0.5,0.6],[0.6,0.8]} {[0.7,0.8]}
i 100.5,0.6],[0.6,0.8]} {[0.5,0.6],[0.5,0.7],[0.6,0.7]} {[0.5,0.6],[0.6,0.7]} {[0.5,0.6]}
A 1[0.6,0.7]1 {1[0.5,0.6],[0.6,0.8]} 1[0.5,0.7]1 {[0.4,0.5]}
£5 ERE AHMTHER HY
Tab.5 The evaluation matrix I} ) given by expert E,
X, X, Xy X,
;1'] {[0.2,0.3],[0.3,0.5]1 {[0.7,0.8],[0.6,0.9],[0.8,0.9]} {[0.7,0.8]} {[0.5,0.5]}
Zz {[0.6,0.7]} {[0.5,0.6]} {[0.3,0.5],[0.4,0.6]}{[0.6,0.7],[0.7,0.8]}
1. 1[0.3,0.4],[0.4,0.5],[0.4,0.6]} {[0.4,0.5],[0.5,0.6] {[0.6,0.8],[0.7,0.8]1 1[0.5,0.7]¢
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Interval-valued Hesitant Fuzzy WOWA Operator and Its
Application in Decision Making

CAI Li-na"?, CHEN Shu-wei', ZHOU Wei', HUANG Hai-bin’, LIANG Yu'

(1. School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Guodian Bengbu Generating Co. ,
Lid. , Bengbu 233411, China)

Abstract; In order to aggregate the information expressed in the form of interval-valued hesitant fuzzy sets, we
propose in this paper an interval-valued hesitant fuzzy WOWA ( Weighted Ordered Weighted Average) opera-
tor. The novelty of this operator is that it not only considers the importance of data, but also considers the im-
portance of location where the data is sorted. Then, some properties of interval-valued hesitant fuzzy WOWA
operator are discussed, and one decision making method based on the interval-valued hesitant fuzzy WOWA
operator is presented. Finally, an illustrative example is provided to verify the rationality and effectiveness of
the proposed operator and decision making method. The research in this paper has certain theoretical value
and application prospect.

Key words: interval-valued hesitant fuzzy set; WOWA operator; decision making
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Evaluation of Structure and Disturbance of Soft Ground

LIU Hai-tao"*, GUO Yuan-cheng'

(1. Institute of Civil Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Civil Engineering Department, North
China Institute of Water Resources and Electric Power, Zhengzhou 450045, China)

Abstract.: There is an obvious yield stress for structural soft soil, and external disturbances result yield stress
decrease and compression increase. Five-section line was used to simulate the compression curve of disturbed
soil, and virtual pre-consolidation pressure was put up after the varied characteristics of pore ratio and stress
were analyzed in the process of deformation. Disturbed degree of soft soil that defined of logarithmic form was
closely connected with e-lgp curve, and thus conductive to strength calculation and deformation analysis of dis-
turbed soil. Engineering practice showed that inadequate consolidation of soft soil should be considered when
disturbance degree was calculated, and this method in the assay could reasonably predict the ultimate settle-
ment of disturbed soil.

Key words: structure; disturbed soil; virtual pre-consolidation pressure; settlement calculation
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Fig.1 The studied portal frame

®1 FEEHNSRITRT

Tab.1 Initial dimension of sections m
HOE 5 h b L t,
1 0.40 0.24 0.01 0.008
2 0.85 0.24 0.01 0.008
3 0.82 0.22 0.01 0. 006
4 0.55 0.22 0.01 0. 006
5 0.80 0.22 0.01 0. 006

2 ZEREHBHNTHITE

RS 82 — o BE AL 3k R PR 25 4 Bt —
FBCHs AN 6 0 A 805 8. D T SE N A
JEAAS E b e Ak B A R B, 2B TS LT A
SERWE L Ry B AR B A5 80 g XU 2 HE AT I Ak
T 8 X7 AR AR 25 0 45 4 i U A Sy S A 1) e,
TE BT X 22 A5 R0 H AR B BEAR m) iRCAHA R
PINIIREE I EASR YIRS 3R r- S

Uk Bl JXUART 0T 10 8 A5 R 0 A 3R] R

F,=F,c. (1)
o F o ok 55 000 80 1Y ik A ) AR B, R A AIE
RS 1o i, 368 A %o Dk Bl XU AT 48 P O 28 B R AT A
it IE 28 43 f# ( Proper Orthogonal Decomposition,
POD) 143, ¢ Jy 20 75 £ 801 it
b7 A F L LI 1 )
B'F.=B"F,c. (2)
2 2B R A E bR I 5 0 22 bR R
H1B" (5 A
B'F.=y, (3)

A - 2 7% 25280 AR A B JXHR ) % i
y=gxo,. Xsign}. (4)
Kohog WM T 5o, o Kk 3 7 38 05 4R 5 y
SR B 5 sign Sk A5 BB, R VIO RSB 5O B
I3y — 3K
R , 2814 20 i) ek B 396 A2 LA R
B'Fyc=y. (5)
T, X T m AR AR IS B, 44 BB
i T2k 7 3 2
BiF,c=7;
B.F.c =7,

(6)

,BI,FOC = }m

oy b7 R AT S e AR AR (1) A5 3 ik
AT 2 22 B AR S Ao i, E— 20 T A 8] R AR

R 1 A 2R
F=F+F, =F+F,c, (7)
A2 F Sy S5 1 A A 5 F R T 3 XU 2R
T F RS 1 & 4 B 1Y 5t ik R a0 o
55.7% 23.2% 10. 4% 7. 1% , A BL#T 4 W A< fiF
B TTIR R B 35 95% , IUHTT 4 By A iF 45 245 5k
HEHNY. K2 2 B AR R0 T K 2 AE N
[k RO R R AR X R AR = LDl iU
MRS AN 2 Jir i, O 5 408 1 A A5 1) Y Bl AL XL AR
M) Jo7 U (1 36 A7 LA AT L L 22 H AR S5 200 1
o 2% T A0 7% #5 Bt AL XU M) 97 43 A 75 31 A A
(B o0 8230, 50 0E T 2 H AR 55 20E 1 K 80T

S A R
— B ST

5.5 107 N L
‘ e AN

~lgTo 30 30 40 30 60 70 50
A
B2 ZBHREANEETABES D HRERND LR

Fig.2 Comparison of the static displacements under the

equivalent loads and the random peak displacements
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Fig.3 Variation of total weight with iteration
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Fig.4 Variation of design variables with iteration
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Tab.3 Total weights and design variables in iterations

LA #TA 1/m I 2/m T 3/m AU 4/m #H 5/m B/t
O(HI{E) 0.380 0 0.830 0 0.800 0 0.5300 0.780 0 1.6125
1 0.100 0 0.435 8 0.4419 0.247 6 0.3200 1.238 7
2 0.100 0 0.416 6 0.456 6 0.252 2 0.320 0 1.238 4
3 0.100 0 0.425 3 0.448 8 0.248 2 0.3200 1.237 2
4 0.100 0 0.427 8 0.450 5 0.248 0 0.320 0 1.237 9
5 0.100 0 0.428 3 0.450 8 0.248 0 0.320 0 1.2380
6 0.100 0 0.428 4 0.450 9 0.248 0 0.3200 1.238 0
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Fig.5 The portal frame after optimization
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Wind Effect Optimization of Portal Frames with Varying Sections
Based on ESWLs for Multi-targets

WANG Yan-ping, HUANG You-qin, WU Jiu-rong, TANG Yan-teng

(Engineering Technology Research and Development Center for Structural Safety and Health Monitoring in Guangdong Province,

Guangzhou University, Guangzhou 510006, China)

Abstract; The light-weight portal frames are commonly used in single floor industrial buildings, and wind load

is one of the most important design loads. However, previous studies on structural wind effect optimization only

considered the equivalent static wind loads (ESWLs) for a single-target, which might cause inaccurate results

under multiple constraints. In this paper, the ESWLs for multi-targets are constructed based on the database of

wind tunnel tests, and the Optimum Criterion (OC) method is adopted to optimize the wind effect of a portal

frame with varying sections. The height of web plates of the joist steel are selected as the design variables, the

minimum weight of steel is the objective under the constraints of horizontal displacement at the column top and

the vertical deflection in the mid-span. The code is written on the platform of MATLAB. Studies show that

constrained displacements under ESWLs for multi-targets are consistent with the peak random displacements.

The optimization makes the total weight decrease by 23.2% , generating obvious economic benefits. Moreover,

the optimized sectional dimensions conform to the mechanical characteristics of portal frames.

Key words: portal frames with varying sections; wind effect optimization; ESWLs for multi-targets; OC
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Tab.3 Steel parameters of the shear wall with openings

strengthened by bonded steel
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Tab.4 Comparison of free vibration periods before
and after the strengthening method of the

shear wall with openings

oy BT/ THAK RN

U R4 mE m4 ME R4 mE
MR I wooE W R

1 1.9115 1.9052 0.92 0.92 0.08 0.08
2 1.6830 1.6836 1.00 1.00 0.00 0.00
3 1.346 6 1.346 5 0.08 0.08 0.92 0.92
4 0.5392 0.5340 0.98 0.98 0.02 0.02
5 0.4182 0.418 2 1.00 1.00 0.00 0.00
6 0.356 7 0.356 7 0.03 0.03 0.97 0.97
7 0.261'1 0.2560 0.99 0.99 0.01 0.01
8 0.186 9 0.1869 1.00 1.00 0.00 0.00
9 0.1652 0.1650 0.06 0.03 0.94 0.97

(2) 2 AL % L. fE AR R, T R
B, X 07 1] R AR R R € 7K ~F 0 T B RS JZ e K2



%5

XTI, S - L WA By 45 T 6 G 9 o [ g i 77

(24 Mo 171 075, Y Jy [n] b 5= VR FH R e KSF
TR )R B KZ AR A R 1/1 3925 Jnl#E e, X
77 I 3t 52 A R A2 7K 0 N RS 2 R R I 8
faoh 1/1 072, Y J5 [in) b 52 1 F B 2 7K 1 R B #%
Bl K Z RN M 1/1 398, #2 B JGJ3—2010
(F)Z IR EE A ME AR Pl 3.7.3 %4
RUE T BT d A R I e S T A XU 2
Y, 22 38 MR AR (PR R R )2 )2 8] 35 KoK P fir
52 2 BRIk 1/1 000, F 1 #1555
P2 A KA B AR 22 35/, ELFR G A2 BT 10 LR

(3) (i %8 L. 7625 S A 4K fn -0 52 i 11 B0 5 7K
SRR AR, TR G X 5 R KA RS S R T
BB e AE R 1. 11, X 7 ) fe K2 R & 5 °F
VIR R A R 117, Y J5 1 e KO B 5 2
SRS RN 1. 17, Y Jr i K2R 5
SRR B (Y ELAE R 1. 225 & s X O ) de K
NSRS AR 111, X J7 [ i K2
] {37 B 55 -2 )2 1] S0 B (0 LA R 1. 17, Y 5 [ e
KOS 20 R LB R 1. 17, Y J5 1) e K
JZ TR 55 ¥ 2 6] 7 B 19 LL (o 1. 22, 3% 8
JGJ3—2010¢ /= )2 # IR Bk + 25 4 B R HL AR ) o
() 3.4.5 ZBRE 0 5% 5T R 4 XY
7 T e KA B 5 )2 S 2 050 B 1 A s e A2 T o
B 537 249 )22 (B0 A% 1) L AR 350 5 A 20K

(4) By . i@ w5 , % B GB 50011—2010
(PRI 4 5.2.5 FHE™ X,V i
HRZ /N E KT 1.60% 5 X J7 [n] 1 4 54
Jit RECHR 99. 50% , Y J5 1a] AT R0 i R BCH
99.50%.

(5) WIEE b, JFi A, X [ W E Lo 4. 91, Y
NI R 5. 87 IZEE M NI o KT 1.4, g
WA SR T 55 5. 4. 4 SRR E RS 4
PRI E HKF 2.7 4% BERSCHR [ 7 155 5. 4.1 2T LU
AN R E T B AR 0 S, X 1) W E K
4.88.Y [ NIE R 5. 87, %45 MR Hok 1. 4,
AEfE M SCHR [ 7] 55 5. 4.4 R EIRR T R
AR E R T2, 7, 4 BSCHR [ 7158 5. 4.1 4&
A LU B ) B R

(6) 32 5 A2 1%t Ho. TR AT, SR 45 A8 I 3 &b
BRI 5l R o 0,36, 5Y S IHE V =415 kN, Hit
BY7REE ) Vu = 854. 4 kN; Jin[# J5 , JF 1 35 14 A2 8%
JEC Bl R L Ol 0. 41,85 T3 HE V =174 kN, 4057
HKE T V=285 kKN Ay BB R R e R 0. 41,85 )
Bl V=174 kN, BL 87K #% 1 V =285 kN. 135
AR I YIRF BT S B v E, 1 06 A2 T 4 4 e

SR BB 38 2 0 eI I A S AR 5
BCHHEL, K BT R J I 1 355 R 7R 48 1 59 g (B A8 /)y
TORTERSS 4 TR R Y 5 0 B ) B E S HU Y
AR (UL T) |, e BT IR Ji 85 ) e i 1A B4 70
W R /NBEAT T B3 IE , AR R TR 4 B R 3
JIREE 2, (EL BT g 58 O IR X A 2 H A T 5 4 1
YT SO AR SR TR e i L A

i 3 Xt PA B AR RS A 3 A, TR ARSI PR T AR
B 7 458 T XoF A 45 4 5 o 0 R A I T
T JE I 45 4 1 R

86331 72113
70186 T 56143 84338 69113
70186 | 56143
s
162 604 45113 36134
158 604 44113 35134
.
103 351 126 457 290 616
101 351 123 457 283 616
11 1428 1011664 241589
111 1428 1011664 Fi74085 (g 2o 00
415 854
L 67284 (]
T 5 By B vk, BBy Ay Ml
THHT
77142 94 164

B7 SABFRNEHE AT
Fig.7 Comparison between shear changes before

and after shear walls with openings
5 #Hig

(1) 87 Sy 55 IF IR 5, I 1 30 2% 5 % 38350 47 i
FIAR 5 B0 5% AR i 7R 2 T HEAT AR5

(2) 2392 b T2/ vh 55 Iy 8% JF 0 2R B RS 4K
[, Jonn W 256 i B PR R AR NI EE L AR b
BN PUBY AR A T BB T I 5 AL LK

(3) SR R b b RS 89 [ J7 325 5% 4 T 06SG
311—1 B4 v 5 5 8% T o X381 R A2

(4) 4t PKPM 55 5 J 5% 1l 51 5 BC 5 %
(4 75 Ak, 2R FEURS B0 I3 92 68 310 B 855 fin [, 12 o
J7 AT LA AR SE bR TR .

(5) B 35 T J BY g e 355 44 1) o 00 W1 K
ANHEAT T AT, R XA 2 H Al Bt B A R
S, TE 45 R4 TSR [ rb Rz o DL E A

S E

(1] FNARZL. Heb BY J 4 37 T i 11 4060 409 Al & g 3 B
B PR A ()] 2R TR AR B, 2010(2)
279 -279.



78 N K = %M (T %R 2014 4

(2] H . B 57 5% BB JF IRRS B9 3 [0 ] 5 [D]. M B K2 A TR B ,2012:6 -8,
% 42,1998,13(9) :24 - 25. [6] I & Hibr e it B4 06SG311—1, R ¥E + 4544
[3] PKPM CAD T R2#. 22 K 2 6 57 45 #) = o] A PR Jon A 0 KA A [ S ] dbat b ) R
TN 5 W (85 T H ) SATWE P it & #t,2007.
BEARZ AR [ M. Ao . b 2R 55 8 2 0F 5% B, 2011 ; [7]  vhfe AR SR E A7 b5 . JGI3—2010, = 2 #51
11 -39. IREE LA B AR S]. dbat: b B g i Toll th iR
[4] rfe N RIEFE E R 5. GB 50367—2006, 11 #E %k ,2011.
g5 I R R[S ], dbat . rp A Tl AR [8] e AR FANE E AR . GB 50011—2010, 4 37
*t,2006. PUB R MIE [S]. dbmt: h E # 5 Tk R
(5] AR HEZE 2 60 25 XRG40 78 5 [ 7 56 38 56 BF 5% #1,2010.

Study on Strengthening Methods of RC Shear Wall with Openings in
Service by Bonding Steel Plate

ZHAO Geng-qi, LI Qing, QUAN Jiang-wei

(school of civil engineering, Zhengzhou university, Zheng zhou 450001, China)

Abstract; With problems of shear wall with openings appearing in existing buildings, I analyze its impact on
the overall structure by PKPM after the openings of shear wall, and foucs on bonding steel to reinforce shear
wall with openings by the method of iso-strength exchangable. From the natural period, and displacement of
the structure, and the ratio of rigidity-to-gravity, and the shear bearing capacity to verify the reinforcement
effect. The results show that reinforcement ratio of the shear wall with openings reduced more, need reinforce-
ment. The shear wall with openings bonded steel reinforcement has less effect on the overall structure in the
actual engineering, which is even able to reach the level before its opening. Using this kind of bonding steel
strengthening method makes up for short of atlas of 06SG311—1. Therefore, this method can be applied to the
actual project.

Key words: shear wall with openings; reinforcement; bond steel plate; PKPM
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Tab.1 Information of composite beams
- LEmE TERME BB B . P 8 s, : A
dy, Xt,/em  dy Xt d, Xt pakiil " ’ ! ’

B-1 45%x3.5 70x3.5 38 x4 100”5 1252 0.21 0.49 45x3.5 70x3.5 38x4 42x6
B-2 45 x3.5  60x3.5 38 x4 12¢"5 1252 0.21 0.59 45x3.5 60x3.5 38x4 42x6
B-3 45%x3.5 63.5x5.0 38x4 12¢"5 1252 0.27 0.49 45x3.563.5x5.0 38x4 42x6
B-4 45%x3.5 70x3.5 38 x4 14¢"5 1252 0.26 0.59 45x3.5 70x3.5 38x4 42x6

B, HIN SIS .8, = EhK .8, = £4 =3By N AT

f bh fbh
i} T A AL e oA
FRAR.By =B, +B. = f:bh; 5€ SRR RE AR 2 1S DX 8 B 5 A S TR ) BE (A =%A:+}VASS).

F2 WENZMBER
Tab.2 Mechanical properties of steel tube

e 1./ ./ E./
(Nemm™?) (N-mm™”?) (N-mm™?)
45 x3.5 315 360 1.98 x 10°
60 x3.5 310 381 1.98 x 10’
70 x3.5 328 442 1.98
63.5x5.0 330 360 1.98
s f, R S0 IO B 5 f, 87 B9 A S0 AR BR
BURLIR S E, R8N B v RO I L.
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Construction detail of steel truss
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Fig.3 Failure characteristic of test beams
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Fig.4 Curve of load deflection of test beams
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Fig. 6 Relation of stress strain of

concrete secondary load
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Tab.3 Test between the calculated and test values

of ultimate bearing capacity kN - m
N B-1 B-2 B-3 B-4
My 397.0 394.2 475.3 444.0
M 395.3 414.9 441.5 425.6
M:/M; 1.00 1.05 0.93 0.96
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Tab.4 Measured bending rigidity of strengthened beams

WIEE x 10"/

) PeSE/mm /(KN + m) (N - ) ?'“

Joss oo M, s My 4, B, . B, 1 o
B-1 11.77 18.31 178. 66 277.54 2.01 2.01 1.00
B-2 12.69 19.61 177.38 275.55 1.85 1.86 1.01
B-3 13.29 18.97 213.88 332.34 2.30 2.32 1.01
B -4 12.34 17.69 199.79 310.40 2.14 2.04 0.95
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Tab.5 Comparison between the calculated and

test values of bending rigidity

B/ B/
R B./B.
(10°N « mm”) (10°N « mm”)
B-1 2.01 1.89 0.94
B-2 1.85 1.75 0.95
B-3 2.30 2.41 1.05
B-4 2.14 2.16 1.01
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Flexural Behavior of Damaged Composite Beams Externally Strengthened with
CFRP Sheets Bonded with Inorganic Adhesive

CHEN Wei-hong', MA Jing-ming’, CUI Shuang-shuang’

(1. School of Civil Engineering, Fuzhou University, Fuzhou 350108, China;2. Power Grid Department, State Nuclear Electric
Power Planning Design & Research Institute, Beijing 100095, China; 3. College of Civil Engineering, Fujian University of Tech-
nology, Fuzhou 350108, China)

Abstract: Organic epoxy adhesives are usually used in strengthening concrete structures with carbon fiber re-
inforced polymer ( CFRP) sheets. However, due to the low softening points of organic adhesives which are a-
bout 60 °C, concrete structures strengthened with CFRP sheets bonded with organic epoxy adhesives can not
meet the heat resisting requirements. In this paper, an inorganic adhesive, which can resist at least 600 °C
high temperature, was prepared to paste CFRP sheets to strengthen four simply supported bonded prestressed
composite beams encased circular steel tube truss after ultimate limit state, and test on flexural behavior of
these four beams was also performed. Moreover, normal section load-bearing capacity of these beams and the
curve load-deflection at mid-span were obtained. Experimental results show that it is feasible to strengthen
concrete members with CFRP sheets bonded with inorganic adhesive. Based on the experimental results and
theoretical study, computational method of stiffness is proposed for calculating bending rigidity and normal sec-
tion load-bearing capacity of concrete simply supported beams strengthened with CFRP sheets bonded with in-
organic adhesive. The formula of bending rigidity calculation was also set up, whose results are in good agree-
ment with testing data.

Key words: inorganic adhesive; CFRP sheets; strengthen; composite beam; flexural behavior
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JRSFE 8 200 mm x 200 mm x 200 mm , & — K
FrIREE £ ik T 4B ARG S R R Y o 3
A WIE 7 7 PRI B e B R R T IR EE B A
YRR - R TR O SR Y iR o S AL A
37 VR R A TR LA G2 S G W =430: 574:
1237: 185. bR 4 28 d J5 , 4K 9% (3% 8 IR %F +
J12VEREIR 30 07 B AR i) GB/T 50081—2002"° ]
FRIR BE + 09 o TR SR B, R R ST 40 550 3R B0k
S BRI T

AR YA 5 T A 1t 4R T R R — A,
WMEER D xBEE i x KFE 15219 mm x6 mm X
657 mm 54 R F B KRB AN A MK HE (4 @
i 50 77 1) GB/T 228—2002"7" i 45 44 44 it} i 4t
Fo7 50 ISP AR e R e IR AR SRR RE (K1) .

x1 ERIEWMMOFMERE

Tab.1 The mechanical properties of concrete and steel

f../MPa
NC  NRC20 NRC30

f/MPa  f,/MPa E_/Pa  o/ue

38.6  27.6  23.2
(40.53) (28.98) (24.36)

445 205689 1852

T :NC KR % i@ iR 5E 4 ; NRCr #f NRC LR B A A IR BE L
Bk iR EE L v R BT RAA BT RB AR 36 5 R 150 mm 57
PIRLSINIY:

DESZ W, AR B — i R B 10 mm
KN 200 mm 1 75 T2 A9 0P 45 B 18 1F R A, JF:
PRAUEAI B 55 #9AE TLAT XS b BE ST, B 5 D TP 78
AL — A AR R BE &, O 48 AR
1R IEAT IR B 2 AR FRBE L B IR kK
Fi TR BB - P Ml 3 VR R - A0 I, P 8 S R
BE I IR, LS AT, BB A SO . 1K
FEPITIE N FARIRAP, — AR B R R, T
53 P AR SRS 11 Ak B BE A R R 3R T AT
VB P 7 e A A, R I 2 A0 290 4 A 5 R TR
BE L REIL R 2 0y K S R B b e ik R a1 e Sl
FE I R LI 1 R 2 .

B 1 EFREELRE
Fig.1 Waste concrete block
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Fig.2 Making of specimens
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SR B Be | 5 M B BRI B IR B B . AE A 1 B BR 7
BT 65% Fo Ay, B8 v 2 T R T R T 2L
K B A PR AR 28 1 80% W JF 4t B0 59 1) ¥ 6 £k 5 #E
2 BB AR T8 90% 2247, TR AR AT UL A5 RE
TR RS 5 78 IR 3k B A FR for 28, B o 44 BT
A AR 04 77 43 00 32 0 1 e, 1 b i R AR B R Y
S A B IR B AR R AR st & R RIS
WA K R H B B0 (0 J S R 3 )
FEVE. E AR R B A A RS
VIS R IR & + C 2 R i, RIHIREE -4
T =1 32 TR A i BT SR 2 UL R 4.

—— >0

(QK-1 - (b)K-20 (c)K-O
4 HERGBERS
Fig.4 The failure mode of specimens

under axial compression
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Tab.2 Schedule of specimens
- - Fo/MPa B FiR e+ Hﬁ%};’(l@%ﬁj}/kN _
Pk A SEME N, FHME N,

1 K-0-1 2861.8
2 K-0-2 40.53 0 2848.7 2 836
3 K-0-3 2790.5
4 K-20-1 2617.5
5 K-20-2  28.98 20% 2478.8  2545.6
6 K-20-3 2540.6
7 K-30-1 2320.2
8 K-30-2 24.36 30% 2485.4  2430.3
9 K-30-3 2275.3

TECK - X - Y X R B S R SR R R A R, Y %
KRS
1.2.2 AW ERSH

P S 53T A 0 D = 8 0 £ S B B
AR — B AT I A L, BT T 43, T AT it
AT LTI 0 90 063 JE 42 A0 B 2
/I 5 @) S AR B R R , =
1 i 4 ST W TR AR5 R (B
S FE 4G T AR K, 290 R 243 A
AP 2 T T B LI A 75 1 8 A it
P SHE A9 B B S T 1 0 %5 B) =
SR 0 55 907 40— 1 25 JE O 4 0 T
7,59 B th T AL BP0 SERE A5 .
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Fig.5 The relationship curve of

load-vertical deformation
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Fig.6 The relationship of bearing

capacity-incorporation rate
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5085—1999 ¢ 4 — R ik - 21 A 2 M e IR )
3 A 45 2 AISC - LRED (1999) ' 3% [
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#3 RBEESKRENBERENTEELR
Tab.3 The comparison between the experimental

values and the calculation results

TS

%% f./MPa N,/KN N /kN N,/N,

HTEMmM%E K-0 40.53 2538 2836 1.117
BOWREELIRE K-20 28.98 2245 2545.6 1.134
CECS K-30 24.36 2116 2430.3 1.148
BTG5 -MigHE K-0 40.53 2544 2836 1.115
B TR EE K-20 28.98 2336 2545.6 1.090
8 DL/T K-30 24.36 2265 2430.3 1.073
HETFEMMIEAE K-0 40.53 2423 2836 1.170
KB E K-20 28.98 2186 2545.6 1.165
AISC-LRFT K-30 24.36 2091 2430.3 1.162
HEFSMIiE%E K-0 40.53 2894 283 0.979
B REE IR K-20 28.98 2718 2545.6 0.936
BS5400 K-30 24.36 2648 2430.3 0.917
HEFSmMIPLFEE K-0 40.53 2619 2836 1.082
MERB IR K-20 28.98 2396 2545.6 1.062
AIJ-CFT K-30 24.36 2306 2430.3 1.054

x4 HHEHERNZEITEE

Tab.4 The statistical characteristics of calculation results

EaEE SR B0/ B T ROR BN
EAH CECS DL/T  AISC - LRFT BS5400 AIJ - CFT
Wf  1.1332 1.0926  1.1658  0.9440 1.5990
FRfE2: 0.0155  0.0211  0.0040 0.0317 0.0144
ASSEZRB 0.0137  0.0193  0.0035  0.0336 0.0090

HRER K, R S SRR T B H IR
TN AR A

(2) & BS5400 41, i 1R B - k48 AR AE
30% UL P9 A% B0RR 1 B8 259 oK 8 ak S, 35 vT
YRR T A TR A A R T 5K

(3) MBI 5 30 558 /9 Lol AT %0, ok
AISC - LRFD (1999 ) 3153 K 2% J) & 4% B i ok,
FNYIE o 22 K A8 5 R B0mT 0 H TS0 AE
iy, AIVE R AR A TR A M R B AR 3 T TR
A% 8 E # A B R 2 5, CECS230:2008
AR vl R R 28 AR 2t T A A A A TR
BT R RS A S

3 &g

(1) AW P AR TR A J A il TR B R 25 5 A
T A PEARRL, 22 3 1 3 BRI E AR 3 By
B, 0 B AT B 1) SR S AR 3T

(2) J& F R BE - B R 19 18 A0 4 114 1 4l T
AR IR, R BB R0 5 g

AR REAR R R e KIE RN 14%

GIMIT R E RRE T ERERE, EH
#He#E R ] AISC — LRFD (1999) rhit B4, #5725
A% I E B A B R S R B R R
2% @i ] % A CECS230:2008 Hrk 2% 1) it %4
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Experimental Study on the Behavior of Concrete Filled Steel
Tubes with Waste Concrete Block Subjected to Axial Load

ZHANG Wei-dong', WANG Zhen-bo’, SUN Wen-bin'

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

Abstract; Based on axially compressive tests of concrete filled steel tubes short columns with waste concrete
block , the influence of incorporation rate of lower compressive strength to macroscopic characters of deforma-
tion, load - vertical deformation curves and bearing capacity-incorporation rate were studied, and applicability
of three theoretical calculation formulas of concrete filled steel tubes were analyzed. The test results demon-
strate that failure mode, ductility and later bearing capacity of concrete filled steel tubes short columns with
waste concrete block is similar to concrete filled steel tubes, but the bearing capacity will decrease when incor-
poration rate of waste concrete block increases, and the maximum amplitude is 14% . Based on the comparison
between the results of three calculation theories and test results, different calculation formulas are recommen-
ded from different aspects.

Key words: waste concrete block; concrete filled steel tube; axial compression test; incorporation rate

(EBF T3 W)

Numerical Analysis and Failure Characteristics of Uniaxial
Compression for Interlayered Rock Mass

JIA Shan-po"?, LUO Jin-ze', WU Bo’, XI Zeng-qiang’

(1. School of Urban Construction, Yangtze University, Jingzhou 434023 , China; 2. Exploration and Development Research Institute
of Huabei Oilfield, Renqiu 062552, China; 3. China Nuclear Industry Zhongyuan Construction Company Limited, Beijing
100037, China)

Abstract; In view of the failure characteristics of layered rock mass, a series of physical experiments were car-
ried out in this paper. The disruption and strength features of the layered rock in the case of uniaxial compres-
sive are discussed to explore the discipline of the dip angle and interlayer changes effect on strength and break-
age of rock mass. The test results show that the rock mass destruction modes are mainly rock destruction for
small dip angle (§ <45°) , interlaminar shear failure with the dip angle increases (45°<# <75°) and layer
directly damage with local splitting failure for the dip angle of 90°. Abaqus software was used for the numerical
simulation on the above model tests. The theoretical analysis and numerical simulation show that the compres-

«

sive strength of rock is first decreased and then increased with the “U”-shaped distribution. The calculation
results are consistent with the results of laboratory test.

Key words: layered rock mass; laboratory test; failure characteristic; inclination angle; numerical simulation
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BB A AR kT AR R A e B P RE S TR B
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AR A0 K. o — 1o 468 30 5k 2 4 0 T 2 ARk
T T ZRR AR R R IR R T R T dE
T T 6 TP A A A AR BB O A B A

F A At

JE A AR HE R B AR S AR DT 0T TR L
X 300 7 59 K IR A R B i
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ARG 25 CHF AL ARAL £URT 1S CAERE, 7 A
TR & ZREA A R U B PR RE ; 1l i 2k
AR A PR AU 7 05, A S [ 5 D70 3 30 2R
LRI R RS IR £ B PR Y
B — DT U A 2, 20 M 10T A AR R 5 T
A Tt T 00 SR 2 P U0 ) A EC R X
R BRI R AR P AR 2T

1 R R AR MR

SR W Ry i TO# U, A OC
APEfEmE 1. R BRI E =R L B
2000, HAH S H A an 2 2.

x1 HEREARER
Tab.1 Technical indexes of asphalt

60 C3 ir 25 C ir Xt % B/
i 2 S NS s/ 10 CEpem OB
/(Pa-s) (0. 1mm) (g+em™)
TO#IEL R H 275.4 72.4 53.8 26.8 1.034
x2 BZ_-EHARIER
Tab.2 Technical indexes of PEG
3T % B/ Kt/ H i
. b (LRES 2 H | - K A5 p {Hﬁ,+
(25 C) (Pt-Co) (mgKOH - g™") % (1% 7KW
PEG-2000 A ER Y <50 51 ~63 1 800 ~2 200 <1.0 5.0~7.0

I 75 B #9:2013 - 05 - 30;&iT H #§:2013 - 06 - 19

ST - L5 RN L 400 (2013M532004 ), H 748 BHE 2 #2318 (1011GKCA020) , v st 75 4 6 45 BHF AL

% 3% LT %F B (CHD2011JC164)

YEZ RIS HOBior (1988 — ) 3 BRIG DU A R A AR, 3 BB T ADRHT 5T, E-mail : ganxinli2007 @ 126. com.
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2 RZ_EBHETEEAREBEHREZE
kg
2.1 EARIER

LHRME L “BEBBEN 0% 5% 10% |
20% F1 30% , A B e @il i P 55 vh O 58 o0 1 R
PR ZBEEW . WE A RBE R T WHE W
fii IRFHE 25 CHF A AL s 15 C3E L, 4%
TR R4S bR A0 R 3.

x3 BZ_EXMHIERAMERE
Tab.3 Technical indexes of PEG modified asphalt

BlE  WRHEE  HAE/ ks JiE B
/% /(mPa.s) (0. 1mm) /C /cm
0 503.4 72.4 53.8 > 100

5 569.3 61.2 64.5 29.3
10 620.4 57.3 68.3 26.5
20 674. 1 51.7 71.7 21.3
30 806.7 47.2 76.2 17.6

AILUE B R BB ECR TS TS
Y A1 Q286 B T v, BT A BE R AR, B AT v, BB JEE
FEAR. MR "B IR 0% & T+ 3] 5% i),
A TR bR 2 B R AR AL, T H R A B2 R R A J
IR T 100 427 29. 3, YW 3R & B Xt i 5
PERE RS20 2, 0 5 1 45 TC % 1) RE 0F 9 7 1 RE
PR . B IR KT 10% i, 3 75 A £
N\ JERITHE JEE B 28 AN il A2 I Jo 0 79 ) B AR P .

MEL b3 5 2 B v U 4 A B 23 B el
Wy, RO BRI A INGE T T W R IR RE
CT W5 W LE R PERE. IR, R R C ZBEAE R
PR TR ARAT IR £ s PR I T I SR DR U R
PRI M B L R FEEAGIE
T AR B AR AR AR .
2.2 ZtEge

LERHR O FBI AR 10% K15 %K L
TR R 43 X TR TO# 5L B ORI R £
e A 0 T R AT B R R A S AL S, S iR
J¥ 5163 °C, ZALME ] 2 85 min, ) 5E & 1k )5 M9
W 5k B EE AR AN Bk B AN 3R 4 FITR.

LI R 4 T T R 5k B AT AR
ORISR B A B 2R T I B TR 7, R R L
UL E BT A PEREIE TR &, R 2 —

BE R4 o 1 U0 B 2 A PR RE . X AT RE R i
THEWF THR AR, R 2 B IR A
i LA O IE SR A7, I RE A8 76 — % i 1 0
W 1 THE.
x4 HEZHERAMERE
Tab.4 Technical indexes of aged asphalt

NS 53 KN 10°C 3% &

=R S % S/ em
TOHIKE R Wi 75 56.6 8.4
W B T 73.7 12.6

3 RZEBRMHTERAMEIRE

W 3E W T AR T B A R, LA
JEAS i B 1) 7R 1) B AR T AR Ak Rt 3R T e
PRPE I T IR AR TR SR I A T il 2R K
IR ERNR M 4 (0,17 £0.02) Pa - s
B 0 3 R TR B B R AR A R, (0.28 £0.03)
Pa « s B A Ik 32 A o5 A0 R S UL

A7 CQ b B2 AN A % 3 55 5 1) 3 32 0 2

S =nk, (1)
Horbon G, o/ min sk 7% 55 A8 SRR

TERHR L BB ER 10% KB R L
TEECET T IR AE 163 °C 4T SR AR G
B AL 5 7 RS AR S TR 2 ol R L R
MR BE R R AR E RS
SYJHR MR, FE S AT LLFE H, TE 163 C 4%
P, B 5 Y0 R A 38, 2 W
0 B 2 T AN AR AT ) e R K DR SR &
Pt AP U T A — 2 A AR AR R L (R IR R B

e 72 W TR ARG TR B B, SHRP HE 35
K 27#5% F4F 20 x/min [ 2508 T DU & W 7 A
TG0 B 43 500 52 J5E 70 #58 J5 o % A1 3R 2 ek
PEWI 5 AE 135 C 1 175 °CF B9 A [C 6 B, 15 3] 5
704 3 BT 5 OB £ o e R R 2R
L 1.

i L R 2, FT LA A4S TO# KL BT E Y i
FEFEA B N 161 ~ 165 °C |, f R S B oy 151
~155 C, R W ED RS IR E N
163 ~169 C , fpfE RS R 152 ~ 157 C. 7] LU

RS AREVERTHRZ _BUEIEHE
Tab.5 Viscosity of PEG modified asphalt under different shear rate

B % s 5.6 14 18.6

28 42 46.5 56 93

FhE/(Pa - s) 193.5 187.3 183.1

177.3 173.6 171.7 171 167.5
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Research on Performance of PEG Modified Asphalt

GAN Xin-li', ZHANG Nan®, LIU Yu’

(1. Key Laboratory for Special Area Highway Engineering of Ministry of Education, Chang’ an University, Xi’an 710064, Chi-
na; 2. School of Materials and Engineering, Chang’ an University, Xi’ an 710064, China)

Abstract; For the research of the technology performance of PEG modified asphalt, the brookfield viscosity,
penetration, softening point and ductility was determined, and the performance of the PEG modified asphalt
was analyzed. Through the determination of residual penetration ratio and residual ductility, the aging perform-
ance of PEG modified asphalt was analyzed; through the viscosity-shear rate curve, the rheological property of
asphalt was analyzed; the construction temperature of PEG modified asphalt mixture was obtained through the
viscosity-temperature curve and it was analyzed. The results show that with the increase of the blending rate of
PEG, viscosity and softening point increases and penetration and ductility decrease; the ageing performance of
PEG modified asphalt is better than the matrix asphalt; the PEG modified asphalt under 163°C presents the
non-newtonian feature; the construction temperature of PEG modified asphalt mixture obtained through the vis-
cosity-temperature curve slightly higher than the common asphalt mixture.

Key words: road engineering; polyethylene glycol (peg) ; phase change material, asphalt performance
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Dynamic Analysis for the Gearbox of Milling Machine Based on ANSYS Workbench

LI Da-lei, DATI Chao-lei, NIU Peng-hui

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

Abstract: The new-type vertical milling machine was taken as the research object, and the 3D model of gear-

box was created by SolidWorks and the model was simplified. By using the finite element analysis software

ANSYS Workbench, we established the finite element model of gearbox . After the modal analysis and harmonic

response analysis for the finite element model of gearbox, we could obtain natural frequency of preceding six

orders, vibration mode and harmonic response curve. According to the natural frequency and main vibration

mode analysis, meanwhile the analysis of experiments verified the correctness of the simulation results and the

corresponding measures were put forward to avoid the resonance.

Key words: gearbox; ANSYS Workbench; modal analysis; harmonic analysis; dynamic characteristics
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Tab.2 The statistics of survey results
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Research on the Comprehensive Evaluation Indexes System of Vehicle Ergonomics

LI Yin-xia, LIU Man-man, GAO Jun-jie

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

Abstract: According to the in-depth analysis and study the correlated information such as standards and norms
of vehicle human-machine both in domestic and abroad, a five stratification tree evaluation indexes system of
vehicle ergonomics which contains 105 indexes is built, then 15 expert drivers are referred twice as the spe-
cialized consultants upon preliminary index system with the modified Delphi method. Based on statistic treat-
ment of consulting results, 86 indexes are chosen. The research and building of the indexes system provides
basis to the comprehensive evaluation of vehicle ergonomics, and provides some guidance to the vehicle design
and evaluation.

Key words: vehicle; ergonomics; evaluation
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Trend Elimination Method of Mechanical
Vibration Signal Based on Local Mean Decomposition

ZHAO Zhi-ke"*, ZHANG Xiao-guang', WANG Xin®

(1. School of Mechatronic Engineering, China University of Mining and Technology, Xuzhou 221116, China; 2. Key Laboratory

of Control Engineering of Henan Province ,Henan Polytechnic University, Jiaozuo 454000, China)

Abstract: A novel method of trend elimination for mechanical vibration signal by local mean decomposition is
proposed in this paper. LMD is a decreasing decomposition process from high-frequency component to low-fre-
quency component step by step, and both in amplitude and frequence of the residual component which is very
weak. In view of the low frequency for the trend of mechanical vibration signals, and the residual component
from LMD has little impact on the trend. Therefore, the last PF component could be the trend for mechanical
vibration signals. In order to validate the correctness of proposed method in this paper, by using the method of
numerical simulation to build the common linear trends, polynomial and exponential trend for loading on the
simulation signal and the measured vibration signals of rolling bearings. The proposed LMD method, the con-
ventional least square fitting method, the wavelet analysis and the EMD method can be used to extract the
trends respectively. Numerical simulation test and the measured data processing results show that this method
can accurately extract the trend of the mechanical vibration signal, compared with the other methods to extract
the trend, and LMD has a certain advantage.

Key words: mechanical vibration signal; local mean decomposition; trend; envelope signal; purely frequency
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Fig.1 Optical Microscope images of PSt microspheres

(@35%

at different monomer concentration
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Fig.2 Optical Microscope images of PSt microspheres

at different PVP concentration
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Fig.3 Optical Microscope images of PSt microspheres

under different AIBN concentration

2.4 RBIEEXT PStIEKHIIE R AL1R 576 Y 2 M

K4 JE7E R B 22% | Fa e I TR B
0.65% 5| & &840 50 0.32% T, s A% &2 1 T
JE A B PSt SR 2 B U I

10pum

()60 C (b)65 C

(c)70 C @75 ¢
E4 AEREEETPStHHRXFZEMERR
Fig.4 Optical Microscope images of PSt microspheres

under different reaction temperature
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Fig.6 FTIR spectra of PSt microspheres
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Preparation of Monodisperse Size-controlled Polystyrene

Microspheres by Dispersion Polymerization

ZHANG Xiang, WEI Hao-dong, YAO Ji-lei, ZHANG Bing

(School of Chemical Engineering and Energy, Zhengzhou University, Zhengzhou 450001 , China)

Abstract. Monodisperse size-controlled polystyrene microspheres were prepared by dispersion polymerization
of styrene in ethanol dispersion medium, using PVP as a stabilizer and AIBN as the initiator. The influence
factors, such as monomer concentration,stabilizer concentration, initiator concentration and reaction tempera-
ture on the size and size distribution were investigated. The morphology and size of PSt microspheres was char-
acterized by SEM, particle size analyzer and optical microscope. And the Fourier transform infrared ( FTIR)
spectra of PSt microspheres were also recorded by a FTIR spectrometer. The results showed that monodisperse
PSt microspheres in the size of 3.55 wm with smooth surface were prepared when the monomer concentration is
22% , stabilizer PVP is 0.65% , initiator AIBN is 0.32% and reaction temperature is 70 °C.

Key words: polystyrene microsphere; dispersion polymerization; monodisperse; size distribution
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Tab.3 Contrasts of the tool life

before and after modification
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Study on Composition and Mechanism of Nozzle Cavity Slag
of Hazelett Continuous Casted and Rolled AA5052 Aluminum Sheet

LU Guang-xi, WANG Peng, GUAN Shao-kang, ZHOU Chong, JIA Zhi-xiang, XIN Xiao-yang

(School of Materials Science and Engineering, Zhengzhou University, Zhengzhou 450002, Henan, China)

Abstract; This paper studied the dross composition and dross Mechanism of nozzle cavity on Hazelett continu-
ous casted and rolled AA5052 aluminum alloy by scanning electron microscopy ( SEM) ,energy dispersive a-
nalysis (EDS) ,X-ray diffraction (XRD) , etc. Using The Gibbs free energy thermodynamic function calculat-
ed driving forces of forming dross compound of nozzle cavity and analyzed formation on reaction of dross com-
pound of nozzle cavity. The results showed that dross compound of nozzle cavity consisted of spinel, forsterite
Florisil, etc. The SiO, or Al,O, in nozzle cavity reacted with Al,Mg and MgO in AA5052 aluminum alloy melt
to MgAl,0,,Mg,Si0, ,MgSiO, ,which were mainly spinel composition during casting process, eventually lead-
ing to dross of nozzle cavity.

Key words: Hazelett continuous casting and rolling; AA5052 aluminum alloy; dross of nozzle cavity; spinel

(E#F 111 )

Effects of Al-P Master Alloy Modification on Microstructure and Machinability
in Hypereutectic Al-Si Alloys

ZHAO Hong-liang' , DING Zi-yang', LI Huai-wu’, REN Shu-ging’, ZHANG Yang'

(1. School of Material Science and Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Henan Yinhu Aluminum
Co. , Ltd. , Zhengzhou 450001 , China)

s

Abstract: The hypereutectic Al-Si alloys were modified with Al-P master alloy and evaluation of machinability
by comparing the tool life and surface quality at room temperature. The experimental results show that after Al-
P master alloy modification, primary silicon becomes small, scattered and round passivation, the tool life is
1.75 times than before, friction-time curve becomes smooth and weight loss becomes small, and those results
show that materials hard particles for tool wear become smaller and modification improves machinability.

Key words: hypereutectic Al-Si alloys; primary silicon; modification; microstructure; machinability
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Tab.1 Physical and chemical properties of

the compost materials

A Bl TOC ZHTIN G AkR C
W 5K | N

/(g kg'') /(g-kg') /% /N
i 37 A 508.6+2.1  39.6+0.7 56 12.8

1.2 SRHEARERERE
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Fig.3 Org-N content variation during composting
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Study on Isobaric Vapor-Liquid Equilibrium for
the Binary System 1 ,4-Butylene glycol- Diethylene Glycol under Vacuum

CHEN Wei-hang', LI Qing-ya' ,JIANG Yuan-1i’, SUN Shu-pei', ZHANG Xiao-ming'

(1. School of Chemical Engineering and Energy, Zhengzhou University, Zhengzhou 450001, China; 2. Henan Coal Chemical In-
dustry Group Co. Ltd, Zhengzhou 450046, China)

Abstract.: Large amount of byproducts (1,4-Butylene glycol and Diethylene glycol) are generated in the
process of coal glycol. The basic data were inadequate for separation and purification process design. We used
only vapor phase circulation method to measure vapor-liquid equilibrium values of 1 ,4-Butylene glycol and Di-
ethylene glycol at 6. 67KPa. Thermodynamic consistency test was conducted with area test method, and the
experimental data of the binary system measured in our work passed the test. WILSON and NRTL activity coef-
ficient models were respectively applied to correlate the experimental data. The results showed that these two
models both had very small deviation from the experimental results, which can meet the separation require-
ments of the process.

Key words: vapor-liquid equilibrium; 1,4-butylene glycol; diethylene glycol; WILSON model; NRTL model
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Study of Nitrogen Transformation and Composting Period in High

Temperature Aerobic Composting of Vinasse

GUO Xia-li, WANG Xing-sheng, ZHU Zheng-wei, WANG Yan

(School of Chemical Engineering and Energy, Zhengzhou University, Zhengzhou 450001, China)

Abstract; In order to study the nitrogen transformation and composting period in high temperature aerobic
composting of vinasse, an experiment was carried out on the condition of an open environment and natural ven-
tilation, which is expected to provide scientific basis and technical guidance for vinasse resource utilization.
results showed that: in the 28-day process of composting, temperature reached 50 °C on the seventh day, the
temperature above 50 °C lasted 10 days; the content of NH, —N offered upgrade firstly and then descending
latter tendency. Until the end of composting, the content of NH,” —N increased by 82.0% . The content tend-
ency of NO; —N was contrary to NH, —N and NO, —N content was reduced by 44. 5% compared with the
initial stage. The content of Org-N and TN had the same variation trend, offered upgrade firstly and then de-
scending latter tendency. Until the end of composting, the contents of Org-N and TN were 17.1% and 1.9%
higher than initial stage respectively. On the 28th day, germination index reached 90.4% , compost maturity
fully met the requirements. In consideration of the change of temperature and pH in the process of composting,
it can be concluded that the period of vinasse compost is 22 days on the condition of open environment, natural
ventilation and once artificial turning every 3 days.

Key words: vinasse; compost; nitrogen transformation; compost maturity
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Impact of Ground Temperature Air-conditioning in Different Layouts

on Groundwater Flow Field and Temperature Field

DOU Ming', ZHANG Yan', MI Qing-bin' , REN Hui’, DENG Yuan - ling’, ZHANG Hua-yun’

(1. College of Water Conservancy and Environment, Zhengzhou University, Zhengzhou 450001, China; 2. Water Conservancy
Bureau of Anyang, Anyang 455000, China)

Abstract: As a new energy technology, the ground temperature air-conditioning has been the rapid develop-
ment and application in recent years. However, the dynamic equilibrium of groundwater system is very easy to
be broken because large-scale development and utilization, which can cause a series of negative effects. In or-
der to assess the impact of different layouts for the groundwater, Anyang as the research object in the paper, a
numerical model of groundwater is established. There are three layouts, which are 1 to 1, 1 to 2, 2 to 3 for
ground temperature air-conditioning system. The simulation analysis is done for groundwater flow field and
temperature field with ground temperature air-conditioning system. The simulation results show that there is a
great influence for groundwater flow field and temperature field in reasonable proportion and layout of the pum-
ping and injection wells, the most suitable layout of the region is 1 to 2.

Key words: ground temperature air-conditioning; layout; groundwater flow field; temperature filed
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