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W OE: OVEFAFERARRE LA TP R R ERIE S R R R A K Y U AR B LK 70,7 mm S (R
TR BR EATVEAE A IR A 8 0E M AROR B L RRE £ R R o ik xEUE MR AROR B ST R R E R N B R B
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KR, FHERRBR L BESES, ;Ezkﬁ FHAT; — R B MR TR K

FESES . TU528 XHRFRERD . A XEHS: 0367-6234(2014)10-0001-09

Basic mechanical property indexes of reactive powder concrete

LU Xueyuan, WANG Ying, FU Chengjun, ZHENG Wenzhong

(School of Civil Engineering, Harbin Institute of Technology, 150090 Harbin, China)

Abstract: To promote engineering application of reactive powder concrete, relative research literatures
published are summarized and studied. The method of classifying strength grade of reactive powder concrete is
proposed according to characteristic value of 70. 7 mm side length cube compressive strength. Reactive powder
concrete mechanical property indexes on size effect of compressive strength, axial compressive strength, axial
tensile strength, elastic modulus, peek compressive strain and ultimate compressive strain are analyzed, and
the conversion relation of these mechanical property indexes are obtained. The material partial factor of reactive
powder concrete is calculated based on first-order second-moment theory.

Keywords: reactive powder concrete; strength grade; basic mechanical property index; first-order second-

moment theory; material partial factor
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W OE: VR WAL WSROI A AR B 3 6 B AR R kot e AL R L, FIE ANSYS A IR T
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FESES: TU392.5 MERERERD; A MERS: 0367-6234(2014)10-0010-07

Hysteretic performance study and lectotype suggestion
for three types of thin steel plate shear walls

CAO Zhenggang'>, DU Peng"?, QIU Xingwei’, FAN Feng'’

(1. Key Lab of Structures Dynamic Behavior and Control, Ministry of Education, Harbin Institute of Technology,
150090 Harbin, China;2. School of Civil Engineering, Harbin Institute of Technology, 150090 Harbin, China;
3. China State Construction Land Group ( Zhenjiang) , 212000 Zhenjiang, Jiangsu, China)

Abstract: To study the hysteretic performance and lectotype suggestion of the thin steel plate shear walls with
four-side connections, two-side connections and silts, the hysteretic performance of those thin steel plate shear
walls were systematically investigated utilizing the ANSYS software package. Comparisons of the initial
stiffness, peak load, ductility and energy dissipation capacity of those steel plate shear walls were carried out
base on the numerical results. Results showed that those three types of steel plate shear walls had proper
ductility and energy dissipation capacity. The hysteretic curves of the thin steel plate shear walls with four-side
connections and two-side connections had pinch phenomenon, while their initial stiffness and peak load were
relatively high. They could be used in the multistory steel structure residences in high intensive seismic region
or high-rise steel structure residences. The hysteretic curves of the thin steel plate shear walls with silts
exhibited plump loops, but its initial stiffness and peak load were low. This kind of shear walls could be
applied on the multistory steel structure residences in low intensive seismic region or low-rise steel structure
residences.

Keywords ; four-side connections; two-side connections; silts; steel plate shear walls; hysteretic performance



46 % 10 1] LR/ R N AN Vol 46 No. 10
2014410 /] JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Oct. 2014

AL bt = 77 1) 14 300 3t 7R 2h SR 2 5 e v

ek, X H0, RARE
(BIRE T R2E(BE) EARTRER, 264209 1L7R BIfT)

W OE: N TAHEWMERIT N E RO T AT RE, FRGEA GO, 0T 53 A EARAREES
18] P 0 B4R AT Y M 39T S B R AL VE 4 A KR B B R AT A b T B M UE Bk B R A AL A BRI, 41 A BB Y
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FESES ., P315.9 XEAARAERD . A XEHS: 0367-6234(2014)10-0017-06

Bi-normalized combined response spectra of directivity effect ground
motions in near-fault region

ZHANG Hongzhi, LIU Xiuming, XU Longjun

(Dept. of Civil Engineering, Harbin Institute of Technology at Weihai, 264209 Weihai,Shandong, China)

Abstract; Aiming at providing new method and reference for the construction of near-fault design spectra,
characteristics of bi-normalized combined spectra of 53 typical near-fault directivity effect ground motions are
analyzed by considering the influence of site condition. Results show that the bi-normalized combined spectrum
exhibits the highest correlation with the amplitudes of ground motions, and the lowest statistical variability,
compared with those of acceleration spectrum, velocity spectrum and displacement spectrum. Finally, site-
depended design spectral models for near-fault region are suggested based on features of bi-normalized
combined response spectra.

Keywords : near-fault ground motion; directivity effect, bi-normalized combined response spectrum; seismic

design spectrum
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W OE. h IR OK A F UG L A T R E TR R T M R TR HLIE AR Von Mises JB R 4 ¢ A0 7R 2 6 2
LT O L A A RO BIE R TR U R Bt RARCBOROR U AR B R A A Bh A IRTTAK4F LS-DYNA, X A
ALE 7 B # & 5k BEE R TAR N 15x10° m® KB Uik s MM sEBE QLAY ik B B MR F B &S ) %
W R HEAT T BEAEWL, TH RS RAR A L 0F T B A Sk R SR R MR T TR R T AR Y ISR A e B R Y, SR
IR KRB S A4S ok BB ORI AER A X B B A B T AL oy BB, S BB A Y
BB E R TS B R BE A BB A — R e S R R T R B R R M N R I R M AR R

A Y B0 B
KR 3T DUk b 6 5 3T R S B M v 5 Sk OB U 5 3 A v AL
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Dynamic response and failure mechanism of the large floating
roof oil tanks under blast loading

ZHANG Boyi"*, LI Qiancheng’, WANG Wei'?, LU Shengzhuo*

(1. Key Lab of Structures Dynamic Behavior and Control, Ministry of Education, Harbin Institute of Technology,
150090 Harbin, China;2. College of Civil Engineering, Harbin Institute of Technology, 150090 Harbin, China;
3. School of Astronautics, Harbin Institute of Technology, 150001 Harbin, China;

4. College of Aerospace and Civil Engineering, Harbin Engineering University, 150001 Harbin, China)

Abstract; To investigate the damage and deformation mechanism of large scale steel floating roof oil tank under
the combustible gas explosion, according to the Von Mises yield condition and strength theory, the generalized
yield function and failure criterion of tank wall under blast loading is established. A finite element model of 15x
10* m’ floating roof tanks has been established by explicit package ANSYS/LS-DYNA, and the dynamic
responding processes such as displacements, acceleration, stress and strain of the tank walls structures under
blast loading have been simulated. The results show that the failure mode of the floating roof tank is collapse and
buckling on top of the impact surface tank walls. The yield range first appears at the stagnation area and then
propagates to the neighboring parts, and the irregular plastic hinge circle obviously appears around the
deformation area, which results in the concaved bucking of the tank inner surface. During the whole process, the
inner liquid not only impacts on the structures, but also absorbs and consumes part of the blast energy.

Keywords: floating roof oil tank ;combustible gas;blast and impact;failure criteria;dynamic response
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T OE: AT R R E AR K, E R R E 4R PCR-DCGGE KA H A T E R A A ERET
A8t R i 3 A K ARG A A Y R e A R R R M A 2R OK R R TOC 40T R B A A AR A YR R
K, TRER S EERKRAEYEAT LR MBRA; R - PEERAMEAWEBEEATAHI;RLEH T
0.2 0.4m/s ME TAKNENEHNELABERFEEL , EHEZAT O /s MATAKW AN ELELE ED
JER A B E B R EE (Sphingomonas) 703 FAT ¥ B (Bacillus) & % B2 4, T 5 85 A M 20 5 0 88 75 F
FREM LRE HIRERER AN ERERE.

SKEBIA ;B VR A AR B AR A

FESES: TUII. 21 XHkFRETS: A XEHS: 0367-6234(2014)10-0031-06

Interaction of flow velocities and pipe materials on biofilm formation
ZHU Zebing*, WU Chenguang'”, ZHONG Dan'?, YUAN Yixing'?, SHAN Lili'"*, ZHANG Jie"*, YUAN Yuan'’

(1. State Key Laboratory of Urban Water Resource and Environment, Harbin Institute of Technology, 150090 Harbin, China;
2. School of Municipal and Environmental Engineering, Harbin Institute of Technology, 150090 Harbin, China)

Abstract; The flow velocities and pipe materials may be variable in drinking water distribution system, and
their interaction on the water quality and biofilm formation under a certain chlorine level have been
investigated. Heterotrophic plate counts and denaturing gradient gel electrophoresis were employed to analyze
biofilm formation, and the results showed that the chlorine, TOC of bulk water, total bacteria counts and
microbial community structure were all varied in pipe materials, while flow velocities only affected the chlorine
of bulk water and biofilm biomass. In the same time, PE pipes attached significantly greater biofilm biomass
than stainless steel. The biofilm biomass grown under flow velocities 0. 2 and 0. 4 m/s were significantly greater
than that under 0. 8 m/s, but the biofilm growth between 0. 2 and 0. 4 m/s were not significant. In the mature
biofilm microbial community, Sphingomonas sp. and Bacillus sp. were dominant in all biofilms, while the
hydrophobic bacteria were difficult to grow on the stainless steel pipe, especially under high flow velocities.

Keywords: pipe materials; flow velocities; biofilm; microbial community structure
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O NEEENRTEAEANES 2AER BB ETHRAERN S XAERGES BN EFTEY S E R XARKIESE
B ARG W PR R — ANEAT R KR B B AL 5 IR T 3 BB 4 R B 0 IX P R R A IR K B B TR KRR
ARG B WA AT X VB AT H b, AT LI E B K BB AT R B — MR iR A AT R A A K 3
BILH T BAE N E A B Sz KA BEEA N TARET ARG ERERN, 0 REREXN, LA TFRANIAT S RiE
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FESES: TUI. 33 CRAPRAERD: A XERS: 0367-6234(2014) 10-0037-05

Layout of pressure monitoring points in urban water distribution
system based on district model

HE Zhonghua'?, YUAN Yixing'

(1. School of Municipal and Environmental Engineering, Harbin Institute of Technology, 150090 Harbin, China;
2. School of Civil Engineering and Architecture, Anhui University of Technology, 243032 Ma’anshan, Anhui, China)

Abstract: To monitor the pressure distribution in urban water distribution system ( WDS), a method of
locating pressure monitoring points is proposed based on district model of WDS. First, Euclidean distance is
introduced to measure the pressure fluctuation similarity between two nodes within a running cycle. Whether a
node in a pipe is classified as one sub-district depends on that the Euclidean distance values between the node
and other nodes of this sub-district is within a given maximum allowable FEuclidean distance. Finally, a node
with minimum average Euclidean distance in a sub-district is chosen as its pressure monitoring point location.
This district method is applied to monitoring point layout of a practical WDS. The analysis results show that
different district solutions are obtained by changing the maximum allowable Euclidean distance. All the nodes
in each sub-district are connected and the Fuclidean distance between any two nodes is within a given
maximum allowable value. After placing one pressure monitoring point in each sub-district, the results show
that the pressure distribution in WDS can be effectively reflected, when average relative error is 4. 53% and
the number of pressure monitoring point is four.

Keywords: water distribution system; pressure monitoring points; district model; Euclidean distance
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W OB AHRMRFTRKBRAERIE A DB EENN Y BRERS TRF A REL 135 BATRA-#
A-HERNE AERTETIOIREPNENA, KERALKE T BANFELEN,5~30dF145~90 d B LB
TAENRER,; A DL MKW, KB R Shannon-Wiener 75 3L M 2.6 5 2| 3.1, & 45 17 & 2 M 9%,
PCR-DGGE 2 #r &k W, K Btk e iy B B A — R Wy 5 M, R A (L H Nitrosomonas sp. . # 4. # Betaproteobacteria 0
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The effect of sludge fermentation liquid on nutrient removal performances
and microbial community structure in A’O process

LIU Yali', YUAN Yixing', LI Xin', ZHAN Jiling’, KANG Xiaorong', DONG Linpei'

(1.School of Municipal and Environmental Engineering, Harbin Institute of Technology, 150090 Harbin, China;
2.Dalian MEC Environmental Technology & Engineering Co., Ltd, 116000 Dalian, Liaoning, China)

Abstract; To analyze the effect of sludge fermentation liquid, using as internal carbon source, on microbial
community structure in anaerobic-anoxic-aerobic process, three-month-long operational experiment was
conducted at flow ratio of fermentation liquid and domestic wastewater 1 : 35 at room temperature. The
clustering analysis indicated that the microbial community structure was changed significantly by fermentation
liquid, and the microbes of 5-30 d and 45-90 d had quite different homology. The microbial diversity analysis
demonstrated that the Shannon-Wiener index increased from 2.6 to 3.1, resulting in the enhancement of
operational stability. Meanwhile, fermentation liquid appeared to be selective for ammonia-oxidizing bacteria
Nitrosomonas sp. , nitrifying bacteria Betaproteobacteria and Nitrospira sp., denitrifying bacteria Comamonas
sp. and phosphorus-accumulating bacteria Gammaproteobacteria, which led to the TN and TP removal
efficiency improved from 64. 5% and 52.4% to 84. 7% and 94. 3%, respectively.

Keywords: waste activated sludge; nutrient removal; carbon source; bacterial community ; PCR-DGGE
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Treatment of the oil extractionwastewater by plate ceramic membranes

ZHANG Jiku'* ,MING Yue®, YUAN Yixing', GUAN Liang’

(1. School of Municipal and Environmental Engineering, Harbin Institute of Technology, 150090 Harbin, China;
2.School of Municipal and Environmental Engineering, Shenyang Jianzhu University, 110168 Shenyang, China;
3. Petro China Liaohe Oilfield Company, 110316 Shenyang, China)

Abstract; To achieve the water standard of low-permeability reinjection for secondary oil wastewater
treatment, this experiment took the oil-field wastewater as the processing object, and an experimental device
which took plate ceramic membranes as the core processing unit in the production site was set up. The study
mainly focused on the effects of the membrane flux, reaction temperature and aeration rate on treatment by
monitoring the changes in transmembrane pressure difference. On the premise of normal operation of the
experimental device, the optimum membrane, reaction temperature flux and aeration rate was set as
22.5L/(m* - h), 50 °C and 1 L/min, respectively. Filtration performance of membrane could be better
recovered after immersing the membrane in 0. 05 mol/L HCI or HNO, solution for 12 h, and membrane flux
recovery rate reached above 96%. As the results show, oil content and SS of effluenttreated by plate ceramic
membrane are less than 1 mg/L, and all indexes of injection water are better than the Al class standards in
SY5329—94. It demonstrates that plate ceramic membranes can replace traditional steps in the oily wastewater
treatment, such as flotation, rough filtration and fine filtration.

Keywords: oil extraction wastewater; plate ceramic membrane; membrane flux; transmembrane pressure

difference ; recovery rate
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Study on biologically-induced enhanced phosphorus removal of
CaCO;-biofilter media in a biological aerated filter

FENG Yan', QI Jingyao', WANG Zhaoyang', ZHANG Dong’, LI Ke', LI Xin®

(1. School of Municipal and Environmental Engineering, Harbin Institute of Technology, 150090 Harbin, China;
2. School of Civil Engineering and Architecture, University of Jinan, 250022 Jinan, China;
3. School of Science, Harbin Institute of Technology, 150001 Harbin, China)

Abstract: By comparative studies on BAF between CaCO,-biofilter media which is a new-style filter material made
of grain-slag and ceramisite filter material , the performance of phosphorus removal was discussed at different HRT
and phosphorus concentrations. The results indicated that compared with ceramisite filter material, CaCO,-biofilter
media had a higher removal rate of phosphorus in BAF. Under the condition of water temperature of 20-25 °C,
ammonia nitrogen load rates of 0.76-0.78 kg + (m’ - d) 'and organic load rates of 3.55-3.62 kg - (m’ - d)™",
the phosphorus removals of CaCO;-biofilter media biological aerated filter with HRT 5, 3 and 1 h were in the
range of 65.20% —71.07%, 40.49% —48.02% and 26. 10% -33. 11% respectively. It was evidenced that
CaCO;-biofilter media biological aerated filter could remove phosphorus effectively by biologically-induced
chemical precipitation and the settling matters had no effect on the effluent turbidity.

Keywords: CaCO,-biofilter media; biological aerated filter; biologically-induced; chemical precipitation;

phosphorus removal
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First-principle theory calculations of CO, adsorption and activation

by metal-graphene composite
LI Xin', CHEN Xiaokang', QI Jingyao®

(1. School of Science, Harbin Institute of Technology, 150001 Harbin, China;
2. School of Municipal and Environmental Engineering, Harbin Institute of Technology, 150090 Harbin, China)

Abstract: Metal-graphene system was taken as the research object. Density functional theory ( DFT),
combined with local density approximation (LDA) and PWC functional , was employed to study the changes in
the geometry structure, energy, charge distribution and density of states ( DOS) of the systems before and after
absorption of CO, on them. The results show that the electrons are transferred from the M-graphene system to
CO,, which is eventually activated by negative charge. The Cu-G system is most effective to activate CO, in
these three complexes. The bond length of CO, increases by 6 and 14 pm, respectively, and the bond angle of
0—C—O0 decreases to 122°. Furthermore, the first ionization energy and electron affinity of metal clusters and
graphene play a decisive role in the electron transfer. Compared with the first ionization energy of graphene,
the larger the electron affinity of metal clusters, the more the electrons transferred from graphene to metal
cluster.

Keywords: carbon dioxide; graphene; metal; catalyst; first-principle theory calculation
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Electrochemical behavior of positive-electrode grid for VRLA battery
in different density sulfuric acid electrolyte

YI Tingfeng">?, LIU Ji*, WANG Zhenbo', CHEN Tixian>, LIU Xiaowei’, HAO Guodong®, ZUO Pengjian'

(1. School of Chemical Engineering and Technology, Harbin Institute of Technology, 150001 Harbin, China; 2. School of Chemistry
and Chemical Engineering, Anhui University of Technology, 243002 Maanshan, Anhui, China; 3. Chilwee
Power Co., Ltd, 313100 Huzhou, Zhejiang, China; 4. College of Chemistry and Chemical Engineering,
Mudanjiang Normal University, 157012 Mudanjiang, Heilongjiang, China)

Abstract; To investigate the effect of positive-electrode grid on the failure of valve-regulated lead acid
(VRLA) battery, the electrochemical behavior of positive-electrode grid for VRLA battery in the different
density sulfuric acid electrolyte is studied by cyclic voltammetry ( CV ), electrochemical impedance
spectroscopy (EIS) and Tafel curves, respectively. The result shows that the peak potential of oxidation and
reduction peaks move to positive direction with the decrease of sulfuric acid density, indicating that lead can
difficultly convert into lead sulfate, but lead sulfate easily convert into lead. The peak current increases with
the decrease of sulfuric acid density, revealing that the lower sulfuric acid density is, the faster rate of
conversion is. The acid density affects the conductivity of positive grid corrosion film, and the conductivity of
positive grid corrosion film is good when the sulfuric acid density is about 1.30 g - em™. It is beneficial to
improve the conductivity of grid corrosion film by decreasing the acid concentration.

Keywords: VRLA battery; positive-electrode grid ; sulfuric acid; electrochemical behavior
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Proteomic analysis of florescence differentiation between cytoplasmic
male sterile line and maintainer in sugar beet

CHENG Dayou', CUI Jie' ,NIU Jia', DAI Cuihong',BAI Chen’

(1. School of Food Science and Engineering, Harbin Institute of Technology, 150090 Harbin, China;
2.Inner Mongolia Academy of Agricultural Animal Husbandry Sciences, 010031 Hohhot, China)

Abstract; To explore the molecular genetic mechanisms of cytoplasmic male sterility in sugar beet, the
differential proteins between the CMS line and its maintainer line were studied. Immobilized pH gradient two-
dimensional gel electrophoresis (2-DE) technique and MALDI-TOF-MS were used to identify differentially
expressed proteins in the three pollen development stages( stamen primordium differentiation stage, metaphase
and uninucleate stage) between the Owen sugar beet male-sterile line (DY5—CMS) and its maintainer line
(DY5-0). Six distinct proteins were identified in the stamen primordium differentiation stage and four distinct
proteins were identified in the metaphase. In addition, all those proteins were related to the energy and
respiratory metabolism. It was inferred that cytoplasmic male sterility of sugar beet might take place at the
prophase of pollen development ( contain stamen primordium differentiation stage and metaphase). The over—
expression of energy and respiratory metabolism related proteins leads to metabolism disorder. Six distinct
proteins are identified in the uninucleate stage of pollen development, and most of the proteins are related to
photosynthesis of plants. It is speculated that the male sterility trait has formed at the late stages of pollen
development and male sterility leads to the decreasing of photosynthetic.

Keywords: sugar beet; bud; cytoplasmic male sterility; 2—DE; proteomic
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Improved hyperbolic model of load-transfer for pile-soil interface and
its verification considering deep excavation

CHEN Mingl’2 , LI Jingpeil'2

(1. Dept. of Geotechnical Engineering, Tongji University, 200092 Shanghai, China; 2. Key Laboratory of Geotechnical and
Underground Engineering of Ministry of Education, Tongji University, 200092 Shanghai, China)

Abstract: An improved hyperbolic model of load-transfer for the pile-soil interface under deep excavation
conditions was developed. It not only considered the influence on the initial shear stiffness because of
excavation which decrease the normal stress of the surrounding soil, but also considered the influence of
excavation depth, width and length of pile. A full-scale numerical experiment was completed on a single pile in
sandy soil after excavation and the bearing capacity of pile foundation was analyzed using this model, and then
the results was compared with the measurement and the calculating values, which were calculated from the
traditional model. It was shown that the ultimate bearing capacity of pile foundation after excavation, which
was calculated from both model, are closed to measurement. The tip resistance and shaft friction on the bottom
of pile calculating from traditional model which cannot consider the contribution of soil for the pile tip behind
the supporting structure, however, have significant differences compared with the measurement. So, the
improved model is better to estimate the shaft friction and tip resistance for the pile foundation after excavation.

Keywords: deep excavation; load-transfer model ; shear stiffness; finite difference method
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Crack development characteristic of PHC pipe pile in splitting test
YUE Zhuwen', LI Jingpei'”, SHAO Wei'?

(1. Dept. of Geotechnical Engineering, Tongji University, 200092 Shanghai, China; 2. Key Laboratory of Geotechnical and
Underground Engineering of Ministry of Education, Tongji University, 200092 Shanghai, China)

Abstract: A special splitting test method has been introduced for PHC300 ( prestress high concrete) pipe pile
to research the characteristics of crack development due to the toroidal pressure. This crack generation method
is considered to be the most negative situation for PHC300 pipe pile since the crack around steels can often be
observed. The results show that crack depth increases with crack width in outer surface of PHC. The crack runs
through the wall thickness of PHC as the measured crack width reach to 0. 18 mm in outer concrete surface and
0.1 mm in inner surface, respectively. This is probably due to the crack extensibility, i.e., inner surface has
a better extensibility than outer surface because cement paste layer and mortar layer tend to integral fracture in
inner surface. Compared with a solid concrete structure, the crack in PHC is seemly difficult to recovery due to
a relatively small bonding area in outer concrete surface contributed by the hollow structure. Crack recovery
values increase with the increase of crack widths in outer surface, while crack recovery rates is opposite. The
recovery rates of crack open displacement (COD) in outer surface are generally below 50%.

Keywords: PHC pipe pile; splitting test; crack; crack recovery
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Impact of environment and load on the hysteretic behavior and
chloride mass fraction of RC columns

SHEN Bei'?, DIAO Bo'?, YE Yinghua', GENG Jiao'

(1.Dept. of Civil Engineering,Beihang University, 100191 Beijing, China; 2. State Key Laboratory of Subtropical Architecture
Science, South China University of Technology,510641 Guangzhou,China)

Abstract: To investigate the impact of different sustained load ratios (the ratio of sustained eccentric
compressive load to ultimate eccentric compressive load) and different environments on hysteretic behavior and
chloride mass fraction of RC(reinforced concrete) columns, the working conditions of RC structures in coastal
region were simulated in laboratory. The sustained load ratios were 0, 0.2 and 0.35, respectively. After the RC
columns with sustained load had undergone 100 cycles of seawater dry-wet or 100 days in atmospheric
environment, low cyclic horizontal loading test was conducted and chloride mass fraction in tensile concrete was
tested. Results show that sustained eccentric compressive load lead to the apparent asymmetric pattern of the
hysteretic curves of RC columns in seawater dry-wet environment or in atmospheric environment. And the
asymmetric pattern of former is more apparent than that of latter. While the stress distribution of cross-section
under horizontal cyclic loading is the same as that of sustained eccentric compressive load and the sustained load
ratio is 0.35, the peak load and the energy dissipation of RC columns in seawater dry-wet environment are 0.89
and 0.57 times of that in atmospheric environment, respectively. But the former are 1.04 and 1.08 times of the
latter if reverse cyclic load is applied. In the depth of 20 mm and 40 mm from tensile surface, chloride mass
fraction of tensile concrete in the columns subjected the coupled actions of sustained load and seawater dry-wet
cycles are more than 3 times of that only subjected to sustained load (the RC columns in atmospheric
environment ). These clearly imply that the coupled action of sustained eccentric compressive load and seawater
dry-wet cycles could facilitate the chloride penetration and hysteretic behavior degradation.

Keywords ; sustained load; dry-wet cycle of sea water; atmospheric environment; hysteretic behavior; chloride

mass fraction
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Effect of fault depth on directivity of ground motions
HU Jinjun'?, ZHANG Wenbo®, XIE Lili'"’

(1. Key Laboratory of Earthquake Engineering and Engineering Vibration, Institute of Engineering Mechanics, China Earthquake
Administration, 150080 Harbin, China; 2. College of Earth Science, University of Chinese Academy of Sciences,
100049 Beijing, China; 3. School of Civil Engineering, Harbin Institute of Technology, 150090 Harbin, China)

Abstract; Earthquake source parameters have important impact on the near-fault ground motions and their
spatial distribution characteristics. Using a discrete wavenumber finite element method, we simulate the ground
motion fields, and then study the effect of fault depth on ground motion amplitude, spectra and duration from
the directivity point of view. Numerical results show that; with increasing fault depths, the amplitude decreases
but the difference between forward and backward direction still exists; the significantly affected areas is getting
closer to the fault; and the radiation angle of directivity effect gradually extends to both sides of the fault strike.
This phenomenon indicates that the source depth not only affect the amplitude of ground motion but also the
significantly affected areas and locations. Therefore, the source depth parameter should be considered in the
prediction of ground motion in engineering, especially in near-fault region.

Keywords: ground motion; numerical simulation; fault depth; affected areas
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An analysis of landscape evolution for the thermal comfort degree
affected by urban heat island effect

HUANG Huanchun'?, YUN Yingxia', WANG Shizhen’, LIU Chengzhe', LI Hongyuan®

(1. Dept. of Urban Planning,School of Architecture, Tianjin University, 300072 Tianjin,China; 2.Dept. of Urban Planning,
College of Landscape Architecture ,Nanjing Forestry University,210037 Nanjing,China; 3. Zibo Zhida Architectural Design Co., Lid.,
255000 Zibo,Shandong, China; 4. College of Environmental Science and Engineering, Nankai University, 300071 Tianjin,China)

Abstract; To clear the influence rule that the spatial pattern process of thermal comfort degree affected by urban
heat island, and to provide theoretical support to the reasonable layout of city space, this paper constructed the
criteria for the classification of thermal comfort degree affected by surface heat island effect, adopted the same
phase of TM remote sensing data and ground measured data at the same time based on human comfort and human
physiological reaction for the environment temperature. Utilizing the landscape pattern index evaluation method, this
paper analyzed the urban heat island effect in downtown Tianjin from 1992 to 2011. The results show that, first, the
space area is expanding of the thermal comfort degree affected, and the impact intensity is rising; second, for the
secondary thermal comfort degree affected regions, the largest patch area is decreasing, but the total area is
increasing; third, for the third and fourth thermal comfort degree affected regions which cause people feel
discomfortable, patch classes area, the largest patch area, patch density are rising, indicating the heat island effect
on the thermal comfort in the continuing deterioration; fourth, the fragmentation of heat island landscape patch, the
mixture of patch types, the reduction of connectivity among strong heat island areas can weaken the impact of the
urban heat island effect on thermal comfort; fifth, although saving land, high-rise residential building will increase
the total area of deteriorating thermal comfort and make the local thermal comfort affected by super grade.

Keywords: thermal comfort degree; surface heat island; classification criteria; landscape; evolution
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Biological purification efficiency in raw water delivery pipelines
YANG Yanling, ZHANG Da, LI Xing, XIANG Kun, LIU Yangyang

(Key Laboratory of Beijing for Water Quality Science and Water Environment Recovery Engineering,
Beijing University of Technology, 100124 Beijing, China)

Abstract; Study on formation process of biological purification efficiency in raw water delivery pipelines was
beneficial to improve water quality in long distance raw water delivery pipes. Using simulated pipeline reactors
to simulate water situation in raw water delivery pipelines, and water samples were prepared in laboratory. The
influent and effluent water quality, the microorganisms in the biofilm is continuously monitored. Results show
that the ammonia nitrogen ( NH,”-N) and organic matter removal are stabilized after a gradual increase in
first, and stable value decreases slightly compared to the maximum in the formation process of biological
purification efficiency. Biofilm grow on polyethylene slides in simulated pipeline reactor and then harvest within
45 days, the removal rate of NH,” — N remains stable at 75%. Nitrite nitrogen ( NO,” = N) effluent
concentration remains stable at 0. 02 mg/L. Ammonia oxidizing bacteria ( AOB) is dominant strain compared
to nitrite oxidizing bacteria (NOB) in raw water delivery pipes. Removal rate of UV, and turbidity are about
30%, and orthophosphate (PO,” ) removal rate ranges from 13. 64% to 38. 78%.

Keywords: raw water; water delivery pipes; biofilm; purification
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Indirect adaptive fuzzy control for SISO nonaffine nonlinear
system with unknown dead-zone input

ZHOU Weidong', LIAO Chengyi', ZHENG Lan', CHENG Hua’

(1.College of Automation, Harbin Engineering University, 150001 Harbin, China;
2. Qigihaer Jianhua Machinery Co.,Ltd., 161006 Qigihaer, Heilongjiang, China)

Abstract; To cope with the controller design problem that the control input of single-input single-output
(SISO) nonaffine nonlinear system is with an unknown dead-zone character, a controller design strategy based
on fuzzy adaptive technique is proposed. Within this scheme, the unknown dead-zone is treated as a
combination of a linear and a bounded disturbance-like term. For the case that the system states are
measurable, an indirect adaptive fuzzy controller is constructed by using fuzzy logic systems and adaptive laws
are given out according to the information of tracking error. On basis of the above controller design method,
another indirect adaptive fuzzy output-feedback controller for immeasurable system states is designed based on
the estimated states which are generated by an error observer. The theoretic prove process indicates that the two
controllers can guarantee that the tracking errors converge to a small neighbourhood of the origin and all signals
in closed-loop system are bounded. Simulation results demonstrate that the constructed controllers can make the
system achieve the tracking control objective.

Keywords: unknown dead-zone; nonaffine nonlinear system; adaptive fuzzy control; error observer; output-

feedback



5546 % 5510 ) MoKk OE TN kR % ¥ W Vol. 46 No. 10
2014410 1 JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Oct. 2014

— M B BREENREREE

Bk, xR, FiEE
(TR Pias F24BE, 710051 P54)

¥

OB ARG HERAENS AT RESE, R — RN ERIENREL R AR FOCRAE T, &%
ECYpr it A e dtah B AABHROHEET N EE TN RE2HATIREF F 2 8ENAE I NBRKE
B IR B O B, SRR R AR RS R AT o 2 Y B R A T, K xR Ay T AR B AE e T Y R
ZURmERMEEAEYMNE RAEMBELGE LR BT BRANTN S B 0 BB T HEF2ZN W
Hh T h AT EEREN, SNA T FM, AXE LR T A2 ERERLY 0oy & & BRI, JE e A 2T B

B AL
KEBIR: A E AR RO A T BRA BB R W R, 0 AW s
HhE S FE S TN9S3 XEkFRER . A XEHS: 0367-6234(2014)10-0117-07

An improved adaptive tracking algorithm for group targets

LI Zhenxing, LIU Jinmang, LI Song, LI Yanlei

(Air and Missile Defense College, Air Force Engineering University, 710051 Xi’ an, China)

Abstract: In order to improve tracking performance of the approach, a new adaptive tracking algorithm of
group maneuvering targets was presented. In the estimation of group centroid kinematic state, the deviation
between the prediction value and estimation value of centroid speed was used to adjust the covariance matrix of
process noise based on modified current statistical model, and a fading factor of strong tracking filter was used
to adjust the state-estimation error covariance adaptively. In the estimation of group extension state, the
prediction parameter of extension was calculated by using a fuzzy reasoning method, which had taken the
deviation between the prediction value and estimation value of the corresponding elliptical area and the change
ratio of deviation as the input of the fuzzy controller. Lastly, a method to judge split-off maneuvering of group
targets was offered. Simulation results show that, compared with the existing methods, the proposed algorithm
can obtain a better adaptive tracking performance in maneuvering scenarios, and detect the split-off
maneuvering effectively.

Keywords: group targets; centroid kinematic state; extension state; strong tracking filter; fuzzy reasoning;

split-off maneuvering
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Preparation of PEO matrix polymer electrolyte

LIU Hui', CUI Xinyu®, GU Daming’, XIAO Xue'

(1. School of Materials and Chemical Engineering, Heilongjiang Institute of Technology, 150050 Harbin, China;
2. School of Public Health, Mudanjiang Medical University, 157011 Mudanjiang, Heilongjiang, China;
3. Dept. of Chemistry, Harbin Institute of Technology, 150001 Harbin, China)

Abstract ; The method by using distilled water to replace organic solvents to dissolve PEO is simple and the air
pollution caused by organic solvents volatilizing will be avoided. The PEO-LiClO,-Si0, polymer electrolyte is
prepared by solution-casting method, in which the water is as solvent, the nanometer SiO,is inorganic filler
and the lithium salt is LiClO,. The effect of nano SiO, particles is analyzed. The micro-morphology, crystal
structure and electrochemical properties of the electrolyte are characterized by scanning electron microscope
(SEM), X-ray diffraction (XRD) and electrochemical impedance spectra ( EIS). The results show that the
crystallinity of PEO polymer electrolyte is decreased and the tensile intensity is increased when nanometer
Si0, particles are doped in the polymer electrolyte. The electrochemical stability window is 4. 8 V, the highest
ionic conductivities (25 °C) of PEO-LiClO,-Si0,(6%) polymer electrolyte is 3.95%107°S + ¢cm ™' and the
ionic transference number is 0. 29.

Keywords: polymer electrolyte; electrochemical property; nanometer SiO,; PEO



