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Study on Modeling of Power Train for Series— Parallel Hybrid Electric Bus
and Torque Distribution Control Strategy

QIN Dong-chen, PAN Shou-chen, XU Yi-cun, WANG Ying-ia

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

Abstract: Using a series—parallel hybrid electric bus as the study object and based on the analysis of the power
train, the simulation model of power train is established in Cruise. Combined with the characteristics of vehicle
operation, a torque distribution control strategy with fuel economy and super capacitor charge balance feature
as major control objects is proposed. Then the simulation is completed under the selected cycle condition. The
results show that on the basis of guarantee the vehicle dynamic performance, the torque distribution control
strategy can reduce the fuel consumption by 6.2% compared with the real vehicle test data. And the charge
balance of super capacitor is well maintained. All of these verify the validity and feasibility of the simulation
model and torque distribution control strategy.

Key words: series—parallel hybrid electric bus; Cruise; torque distribution; control strategy; simulation
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Large Helical Gears Contact Analysis and Contact Strength
Reliability Analysis Based on ANSYS

LIU Zhudi, ZHAO Min-min, MA Peng—peng, QIN Dong-chen

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

Abstract: For a helical gear vice in a large transmission device, assembly model is created in Solidworks, and
then it is imported into the finite element analysis software ANSYS and stress analysis is contacted. Besides,

the contact stress calculation results and the traditional contact stress calculation results is compared; Finally,

the contact stress reliability in ANSYS is analyzed. The results show that: the helical gear vice actual contact
stress is less than the allowable contact stress, and meet the requirements, but its reliability is only 83.

6398% , which means by traditional method which only counts the mechanical design safety factor is not e—
nough; Besides, from the sensitivity of random factors to detss ,we know that increasing driven wheel diameter
can improve the reliability effectively.

Key words: helical gear; ANSYS; contact analysis; reliability analysis
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The Simulation Study of the Truck Curve Traveling Intelligent Traction Control

ZHAO Wei', WANG Ning-ning' , DUAN Yan-yan', ZHANG Ming-shu’

(1. College of Vehicle & Traffic Engineering, Henan University of Science & Technology, Luoyang 471003, China; 2. College of

Mechanical & Electrical Engineering, Henan University of Science & Technology, Luoyang 471003, China)

Abstract: When deviating from the expected route in a complex rode condition, the heavy truck easily experiences

a serious accident, because of its heavy lode. In view of the condition of turning of a large lode truck, the paper

applies the yaw moment technology to control the stability of the truck. The changes of wheel vertical load and the

side slip angle will exert an influence on the braking force. Through the analysis of the influence, the article propo—

ses the control strategy of controlling the truck to keep traveling track, and the fuzzy controller was designed and

simulated. The result of the simulation shows that, the intelligent tracking control system can improve the tracking

ability of the truck under curve driving , and has a certain significance to improve the driving safety.

Key words: truck; braking stability; curve driving; fuzzy control; yaw moment
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Application Of PCL Based on The MSC. Patran in residual
Stress Reducing by Pre- stretching

ZHAN Li-hua, CHEN Zhen

( School of Mechanical and Electronic Engineering, Central South University, Changsha 410083, China)

Abstract: Pre-treatment ( geometric modeling-grid-boundary conditions-material attribute definition) -analysis—
post-processing are needed when the different plate sizes, solid solution, quenching temperature, thermal con—
ductivity, stretching rate and other parameters are taken into consideration on the residual stress analysis. The
mathematical model is set up for each set of parameters for analysis, repeating operation, the analysis efficien—
cy is low. Based on MSC. Patran for secondary development platform, were based on Marc solver, make full
use of the powerful features of the Patran command language, by making the custom menus and graphical in—
terface, can submit automatically parameterized modeling, analysis, and read the result of analysis. The alu—
minum alloy thick plate residual stress analysis software system is developed. The results show that the system
calculation results are accurate, convenient and practical, and the efficiency is improved greatly. The error
limit is 8.5%.

Key words: MSC. Patran Marc; secondary development; PCL; aluminum alloy; residual stress
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Contrastive Analysis of Fatigue Life Prediction Methods for Welding
Roots in U- Rib and Orthotropic Steel Bridge Deck

YANG Mu-ye', JI Bo-hai', FU Zhong—iu', XU Haniang’

(1. College of Civil and Transportation Engineering, Hohai University, Nanjing 210098, China; 2. Suzhou Waterways Manage—
ment Division, Suzhou 215000, China)

Abstract: Based on the 3rd Nanjing Yangtze River Bridge and the measured data of traffic, the analysis of the

stress and damage prediction influencing factors of the fatigue details on welding roots in U — Rib and orthotro—

pic steel bridge deck under the and the wheel load is made. Based on the cumulative damage failure criterion,

fatigue damage degree calculated by nominal stress method is more reliable and notch stress is not stable while

compare to other methods. For the steel deck plate details in this paper, FE analysis prediction of fatigue life

showed that 1mm hot spot stress method is of strong theory and most accuracy results. This approach is recom—

mended for predicting the fatigue life of details on welding roots in U — Rib and orthotropic steel bridge decks.

Key words: orthotropic steel deck; fatigue life prediction; transverse running locations distribution; FEM a—

nalysis



20154 3 A
%36 &

KM R S e (T 5 ) Mar.

%24 Vol. 36

Journal of Zhengzhou University ( Engineering Science)

2015
No. 2

MBS 1671 -6833(2015) 02 —0028 - 05
|8 7K STE B T 3 75 0 5 2 10 5 B4 9 BT HS AR 5K

ZE®, MRA, ke
(LIRS ARG R FFH 475004 2. KB R2% AR5 DT 7972 710064)

OB A THREAKRSE D F R AR IEAT, LT APP s B B A S AR AT
THESA EAESF RN, EFE T EAREREGE AT EX AT BRAIAFE SR AN:
ENEHBANRET , REME LT A LM EREW, G EENZRNESD, 5RT A KTEN R E
o, 5 3 b R R T ALk B 69 RS 1 000 MPa M ZFH AKX R BT . BRRXEF A FHXE AR
RK IR A5 A 4 0.59 MPa,1.02 MPa,0.51 MPa. # /& ik 56518 X 7 R A RBEREM R TF ik, b

69 Fu 423k B AT 300 N/50 mm.

KRR ENR AR BN RE: kB WIS E; A% B APP bk

HESES: U416.2 XERE: A

0 3

7K Y8 6 T 0 90 7 2 5% 2 D s 2
P AL S8 I S 244 1) 1AL 6. P9 gE 4™ Shpr
T T AR A AR L Y A
WFFT ] APP B ST 24 MERE AT R T B R
W SRR T TR R W B Y 3
A O LT T IR R R ) B R A e T BFSE T
VL FEE 137 3 FRE A I H35 /™) L 2 b 4
FET R SIUR IR IR TR P R T A B aY
TR 50 52 S 2 AL APP 3l B L A
e IR T AR A R T 1 W R B B
PERE B . L BFSE R L T APP Il
Bl LT A A 5T TR R ) WA S e
[ B 2 AL , 00 25 R 5 A T 8
PRIRAEEESR , B 4R 6 6 AN B o4 77 1 —
(R M, DRI , 35T TE K R AR R 5 /NS T (7
P R 2R 2 18] Bl 24T R B v AR , A
BT ST R T AR R (5%

1 EigoH

L1 Zh5M%H
(BB JZ 6] B 2R RE R APP A1 90 75 1 B A

il

Wi B H#A: 2014 - 11 - 27; §&{T B #: 2015 - 01 - 09

doi: 10.3969/j. issn. 1671 - 6833.2015. 02. 007

KV A5 T [l B0 3N p FERTR TR
AT AR 1, APP il 52 5K 5% A0 A0 AR T v
J b2 R RN IE 23 BEEE TN & B RZ B
B HILR A « = /2 AT IRORBEIE £ TRILIET 1.2.
B APP Il AL T A2 B T, 0 #r i

£ dx F1 dy ITZ ).
P 1 ,
O 4 A\~ :
B
IR . AR

Bl AFiTEER

Fig.1 Model of mechanics computation

a b
T T
dy
B2 tHEBETE

Fig.2 Computing unit of APP modified

bituminous linoleum

ESWB: g E A ARHAI I B BT H (2011A580001) ; ] 45 45 588 32 fiir ) T RHZ 200 H ( 2010PTI0) 5 523 35 7Y

A H AR I H (200531881213)

EF BN ZEMW(1972 ) 5 R BN IR R Rz 1 s 322N FE B T AT SE, E-mail: yroad

@ 126. com.



52 1

LI, A5 TH K 8 005 7 0Bl 2= 1 7 SR 58 FEE R AR 5 29

B 2 1,3 bdvae R85 Tdy, = B -
2

WA - Tdy & 1y 2+ ) pipear
ox o0x ox

B 3 I3 pdxdy. 1PAAME Yz = 074

—Tdy%Jery(%Jr%dx) +pdedy =0, (1)
pi| LZZ_ P
L SLivES PR (2)
I IT R 2) 15
= —liz c,x+c
T Toptarter (3)
AWNUE > s
x=0,z=0
_& __, (4)
[x— 5% =f
A
_8fTx —2px°& + paé’
T ATE ' (5)
K(5) AR
x=¢
{z:O’ (6)
%
r=t (7)

8"

A T o APP IS T 32 4 77, N/m; p 91EHTT
APP s b T, Pas & D5 () GBS L, m; f
N APP B AE S 20 R PR B, m.
1.2 TS

W 3 FroRs  REAE SR ML E A 3 ~ 8 mm,
PRV S ANATRER T €720 SHI2 L, 4 f> €72 I,
TS A B C BN, i RZ R L RE. ST
/NAETE iR 18 B RO A 1] REAR T APP {5 R A%
P R, %58 f<£/2 THIE.

=

IH 7K Pe e A

0 x X
=1

IHK e RAR

2

B3 JLAXRER
Fig.3 Sketch of geometric relationships

FP 3 n] AR5 A -

e .
8f
APP JHEIE 5 2 Oy

2r .
1 + & = =arcsin

He(8) FRAS(9) I

£ (9)

r

1 +4( i) 4 a
l+e= fg arcsin gf > . (10)
4L J
¢ 1+4( f)
fy=ea =L (10 %
y+1 =1 ijzarcsin I ijz , (11)
4x . 4x
Bi(y +1) [ da = arcsin T2an” (12)
K(12) PIhxt x K FHL, BRI
) 1 -45° 8w
YA (U ead) 1aae (P
F(13) XL FFRTTFE N
. 1 -4x>
Y vy (19
( 14) Al Ny
1 41
y dy = (1 442 dx. (15)
XFE(15) PR 45557 R 14) Y8 fif
LR (16)
x
RO kA 16) i ¢, B u, %
_d (17)
x
iy
%:u,4x2x+1 +u4x;2—1 ‘ (18)
HX(18) ARAEFFR T 13) 15
du 81
de (42" +1) 7 (19)
xFE( 19) B>, 45
u :4x2_i 1 %arctan 2x + ¢,. (20)
Fr(20) FRAK(17) AFI7RR(11) W3E AR
1 44% +1 45° +1
y=5" arctan 2x — 1 +¢, pamt
(21)
SR F A
/1
X =""—=—
¢ (22)
y=g= SUE |
2



30 KB R 2 2 4R (TS R

2015 4

R FAAE(22) RAS(21) L AT AE ¢, =0, BTRISC
(21) ATkl

2

4w 41
y+1= o arctan 2x, (23)
A ¢ = arctan 2x, (24)
XF2( 24) PEATAE s IF ARRETT AT

325

iy = arctan 2x=2x—%x3+?x -
Hdr[2x] <1. (25)
F(25) FRAK(23) B2 i R I a7 T 15

x ={T67y0'5. (26)

N y=8,x=£,JﬂJJ

=L (27)

2 HERH

2.1 FEBIEST

LK TS5 R VL RARIR Rt B2
TN 2 < B 5452 22 TH 7K U TR 66 - 0 a0 FN it R
JH ANSYS HRRICHER A, 7 3 425 [ B AL APP
TMER A 3 4E R T, e R 8 1y sk
TG, Ay S e O BR K 2 (A e , BEAHR O m 58
6.5 mK 12 m.
2.2 HHESH

HR G52 PR T2, KA x 58 x J&E =5 m x
4.5 mx0.28 m,HESHFE1.

*1 EHEMETESH
Tab.1 Calculation parameters of each structure layer

TR

o , 2e Bk
O wm B .
2 it ., REu
/cm b (Wem
/MPa (c™h
¢ Y
WM »
. 6 1200 0.25 1.2 2.1x10°°
2 X
APP 20 ~ »
s 0.3 5 000 0.45 1.0 1.0x 10
IHK R
IR EE 28 30000 0.15 1.5 1.5%10°°
+ 4
J A —  300%Y 0.35 1.0 0.5x10°°

T (DRl ) 558 PSS S Ay Ji i T R 23 SR 2 422
G S

KM BZZ - 100, % iR N K 0. 7 MPa, XU [H]

5 31.95 cm, faf 257 2242 4 10. 65 cm. 7EfH A H)
7B, B4 B S, i TN 20 em x40 em Y
A o7 K.
2.3 BENA

S SR N 0 °C, Wi il 2 R
W IR R 15 °C ,WF9¢ APP iEE 2 2, 7E A 3 15
T BAVE IR A I 7 an e 4.

14 —w BAERS
13F —O0— SN
12¢ ——J KT

0 1000 2000 3000 4000 5000
APPHhES R /MPa

4 BANANKE APP HIEEENTH
Fig.4 Coupling stress changing with APP felt modulus

HIPE 4 01, 5B 22 AR A O MPa( Jok
JZ) HEKFE] 1 000 MPa i, #8515 T ek 3200
PANE S QA SN LI A s U b A N 1 97 S = 1A
R M 1 000 MPa $5K ] 5 000 MPa B, [ /7 ]
LG T 122, Ud W] e i T B0 0 #5391 9
PRI TASRE. NI, B 242 B A i 76 1 000
MPa i 28 55 BRI B b eI, Bk 320 1 45
RV 1 B e KBTI T3 43 531 0. 59 MPa, 1. 02
MPa,0.51 MPa.

3 EBEHEEERS T

3.1 ETHERHESHRIEERER
B 27) IRASK(7) AP E RS Y
LS VANpARI R 52N

7’=E§%a=o.2p§g'“5. (28)

Bl 22N & — Ry 30% <e<60%. UL £
=0.01 m, AR 28) THEHTHR AN S.

H 5 a] L, By 24 )2 0 B b o B — R 7
500 ~4 500 N/m Z[u], 545 2% B AR 2=, Il E
HIPTHimRE <4 000 N/m. 53 F =58k —3,
TS AL HE 5 EE =200 N/( 50 mm) .
3.2 EFHEEMRREER

MR EAE AN RE S I ), 7155 APP Il L Y



52 1

LI, A5 TH K 8 005 7 0Bl 2= 1 7 SR 58 FEE R AR 5 31

PUhr B K ay R AN 6.

HITEL 6 1, X4 APP Ji1 £ J2 (4 S A B 4 DA O
MPa( JEJ&jz) HEK ] 1000 MPa i, HLHiss B 4t
BYSR I 2URIN. T, 5 2R ks T 22
PRI, 6 1] APP Jfi B i 825 72 1 000 MPa [ 28
TAHORBOR B WO, HURL I L By 58 B 5331
91 776.9 N/m,1 525.2 N/m. 25457 845 Fh A
2B HTHREE £2 000 N/m. 538 &A1k
— %, HrisRE =100 N/( 50 mm) .

4500

02 04 06 08 10 12
J2 16 i B f7/MPa

BS MRERASEEST
Fig.5 Analysis of APP linoleum tensile strength

3000¢
23800
2600+
2400+
2200+
2000+
1800+
16001
14001
1200

GREE/N + m)

0 1000 2000 3000 4000 5000
APPHIESBEIL/MPa

E 6 APP HIEEESHT
Fig.6 Analysis of strength APP linoleum

LR B IR B MBI, 2 4 R A
W15, PRIt J22 1l By 24 B4 A 04 568 1 200 x
1.5 =300 N/(50 mm) .

4 #Hig

RWTTRACLTE ZBUE 25 MF P AT, T4
REA —E B R IRVEFIER2E, 9 T AR UERT 28R
[SJE IR YN AV S VEN Tl A W e

(1) AR s 97 20007 D B S Sy g AR, AT
Z 1M e T APP Il E T2 AR

(12) HR 3 ity =3 5] 4 g 38 58 B2 =2 18] (4 L An]
KAV SSEMA Y E L, 2 b 433 T 8¢

BER S A

(3) Wl Sy AR o0 b, e th T S Y
Brhrsm T

(4) @ A BT RS AT BB AL, 1158 T
B R P A A [ TR BORE S Y )

(5) HET HLIB e 5 A BB AL, B 22 i3t
P75 R =300 N/(50 mm) .

S Z 3k

(1] #oeze, MR, TH=, % £ TE8YREDE K
TP 55 R S S 4 B 1 A BROG A (D] dB s Tl K
22247 ,2009,35( 6) : 790 —795.

(2] Z=3am, Tk, Wi el =2 T 24 K J ks o5 15
PURIGHFIT (1], thobA % ,2009,29( 2) : 190 - 193.

(3] FakG, XL, 280, Wids k)2 Je 20 BT R g
ZABEVEREIISY )], EEAUM R4, 2010,13( 2) : 247
-252.

(4] 7. [HZK YRR SE - 3 1T 0 75 Jn il Jr 58t Ak R 1
T4 D] K@ wdb Tk K2+ K TR 2%
k% ,2010.

5] WKW, 2=EH, ke, 455 &4z k2
S aaE e S RIS (1] B PRl K2R A
A SKFF2 M ,2010,29( 4) : 536 - 539.

(6] M, BRI, kA s, 5. &4 U 1 J2 0] 59 R
S8 L)), B DRSS K24l AR, 2011,30
(6):1318 —1322.

(7] Zefle. 30 7 W22 04 7K 8 TR 958 30 75 n i B i
FIFREENT )], PO SR K22 4 AR
2ef 2012 ,44( 3) : 420 - 425.

(8] F/IMk. FEIX IH /K e i i i 7 8 ifd )2 1) 4 R B 5%
[D]. P2 KA R2ENHEEBE,2011.

(9] ZEtifh, BRe &, B TR, A5, o 0 7 N 0 W e )22
RA BRI P R G vE 0 (D], P E A B IR,
2012,25(4) :29 - 35.

[10] ZEERI, mFHE, Tk, APP & F T 1H 7K V2 i v
Wi Em pr 2 (], SO T K22 3),2012,
34(4):48 -51.

(1] JE#e, 223678 sts AL, 45 0 1 Wi )2 B3 A6 450
M 5380 Ty g DR (] BN R 2 ik T2
J9,2012,33( 1) : 6 - 10.

(2] w2, skwr, m v, 55 ARSI 5 I 77 W02 15
ORI [T, KM K 2% 2 4 T 24 R, 2013, 34
(2) :40 - 44.

[13] %, &%, + T 21 I TR B 24 i i
RS2 ARE#AR, 2007, 27(4): 18
-22.



32 L PN o S G 2 ) 2015 4F

Research on Tensile Strength Index of Anti-eracking Interlayer
between Old Cement Pavement and Asphalt Overlay

YUAN Yu—ging', LIU Fengdi', WANG Xuan-cang’

(1. School of Civil Engineering and Architecture, Henan University, Kaifeng 475004, China; 2. School of Highway, Chang’ an
University, Xi’an 710064, China)

Abstract: To explore tensile strength index of anti-eracking interlayer between old cement pavement and as—
phalt overlay, based on the special model of APP modified bituminous linoleum reinforced the structure, me-
chanical analysis, theoretical derivation and numerical simulation were put forward. Then, practical calcula—
tion formula of tensile strength of anti-eracking layer was also deduced. Finally, strength index was recommen—
ded. In the premise of small deformation, deflection value is proportional to crack width and elongation. Pul-
ling force of anti-eracking sandwich is proportional to crack width and pavement pressure, and inverse to elon—
gation. The anti-eracking interlayer with 1000 MPa modulus can obtain the best economic technology effect,
when the maximum principal stress, equivalent stress and maximum shear stress are 0. 59, 1.02 and 0. 51
MPa, respectively. In consideration of the general test methods and expression, the tensile strength of APP li—
noleum should be not less than 300 N/50 mm.

Key words: road engineering; anti-eracking interlayer; overlay; old cement pavement; tensile strength; APP

modified bituminous linoleum
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Numerical Simulation and Analysis of CO, Arc Welding
Temperature Field for Q345B Plate T- joint

WANG Dong, XIAO Bo, SONG Zhi-dong, HE Zong-hai

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

Abstract: Based on the APDL( ANSYS Parametric Design Language) of commercial finite element software
ANSYS and selecting the double-ellipsoid heat source model, the finite element model of Q345B plate Toint
multi-ayer and multi-pass welding is created. With the element birth and death technology and simulating the
filling process of weld material by programming subroutine which activates the welding element step by step.

The temperature field distribution regularities of the model under different welding speeds are analylized and
worked out the thermal cycling curves of typical positions. The simulation results are verified through experi—
ment which prove the reliability of the welding simulation and provide some theoretical help to analysis the ac—
tual welding process.

Key words: CO, arc welding; T5oint; element birth and death technology; temperature field
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Fig.3 Deformation of the 1/4 and mid-span cross beam
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Analysis of Transformation Plan of the Curved Chord
Concrete Filled Steel Tubular Truss Bridge

LI Jie, CHEN Huai, WANG Yan, CHEN Dai-hai

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

Abstract: In view of the problem of the bridge deck’ s large deformation of a curved chord concrete filled steel
tubular truss bridge, which is overpass over an electrified main line, bridge analytic software is firstly used to
built finite model to analyze the old structure. In combination with static test results, the reason of the bridge
deck’ s large deformation is discussed. Then in line with some principles of little effect below the railway oper—
ation, construction safe and feasible, saving investment, and effectively improving the bridge operation state,
the transformation plan is put forward. These plans are structure system transformation, strengthening trans—
verse support and tension sling. The transformation steps are given too. Finally, the effect of transformation is
analyzed and evaluated. Through analysis, it shows that structure after transformation is safety and the deform—
ation of the bridge deck and the cross beam is greatly reduced. The effect of transformation is significant.

Key words: curved chord concrete filled steel tubular truss bridge; cross beam; vertical deformation; trans—

formation plan
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Tab.1 The statistics of water pressure
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Statistical Analysis and Fuzzy Synthetic Evaluation
of Water Pressure Load on Lining of Karst Tunnel

WANG Yi-ming'?, YANG Jun-sheng', LUO Lu-sen’,LIN Hui'

(1. College of Civil Engineering, Central South University, Changsha 410075, China; 2. Zhengzhou City Municipal Engineering
Design & Research Institute ,Zhengzhou 450046, China; 3. China Railway Er’ yuan Engineering Group Limited Company, Cheng—
du 610031, China)

Abstract: Based on the statistical analysis of water pressure load on tunnel lining, the main influencing factors
of water pressure are analyzed. The main control ingredients are geological structure, rock permeability, the
supply and drainage of Karst water, vertical zonation of Karst water. The population distribution characteristics
of water pressure on liner are also studied with different drainaged designs. A large number of drainage leads
to a small water pressure on lining. When full-sealing water proofing lining is employed, the water pressure on
lining is equal to hydrostatic pressure. When Karst water is released, the water pressure can be reduced sharp—
ly. The water pressure on lining can be weakened by controlled drainage design. Based on the statistics of data
measured in field, a fuzzy synthetic evaluation system of water pressure is established. According to the evalu—
ation results of water pressure, reasonable choice of different drainage patterns can be acquired.

Key words: water pressure load on lining; statistical analysis; influencing factor; design of drainage; fuzzy

synthetic evaluation
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Finite Element Analysis and Experimental Study on Structure of
Overhead Launching Gantry with Variable Width

LV Peng-min, YANG Long-fei, WANG Bin-hua

( Key Laboratory for Highway Construction Technology and Equipment of Ministry of Education, Chang’ an University, Xi’ an

710064, China)

Abstract: The MSS50-38000 overhead launching gantry is taken as research object. The body’ s strength and

stiffness under the maximum amount of pouring condition are analyzed with the software ANSYS, the stress dis—

tribution and deflection curves of the overhead launching gantry are obtained. Based on the finite element cal—

culations, the 11 high stress points of structure were monitored throughout the pouring process, and the testing

results are consistent with the theoretical calculations. The results of this paper will provide some references for

the design and safe construction of the overhead launching gantry.

Key words: overhead launching gantry; moving support system; variable width; finite element analysis
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A Thermo- elasto—plastic Constitutive Model of the Rock under
the Temperature Effect and Its Numerical Implementation

JIA Shan-po'?,LIN Jian-pin®, LIU Tuan-hui’, CUI Li-hua®, TANG Xiao-qi’ ,JIANG Su-ping’

(1. School of Urban Construction, Yangtze University, Jingzhou 434023 , China; 2. Exploration and Development Research Institute
of Huabei Oilfield, Renqiu 062552, China)

Abstract: Further study of the mechanism and law of rock deformation and breakage under the temperature
effect has great significance to the safety and stability of the underground rock engineering. Based on the evo—
lution characteristics of rock mechanics parameters under the temperature effect, a new thermo-elasto-plastic
constitutive model with improved Mohr-Coulomb criterion is presented, which can depict the temperature effect
and softening behaviours of the rock. The main contents of the implicit constitutive integration algorithm are
discussed systematically; and the consistent stiffness matrix is deduced. Based on the implicit Euler stress in—
tegration algorithm, the UMAT subroutine of the model is developed in ABAQUS. The numerical simulation
under various stress states and temperatures shows that the numerical simulations agree with the experimental
rules and the proposed model is able to depict effectively the main features of brittle-plastic transition of rock.

Key words: rock mechanics; thermo-elasto-plastic; strain-softening; modified Mohr-Coulomb criterion
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SUN Li-ping', WANG Xinding’, ZOU Xu-yan®, QIAN Hui’

(1. Henan Vocational and Technical College of Communications, Zhengzhou 450000, China; 2. School of Civil Engineering,
Zhengzhou University, Zhengzhou 450001, China; 3. School of Engineering and Technology, Zhongzhou University, Zhengzhou
450044, China)

Abstract: Based on the previous work of the horizontal low cyclic test study on RC frame and RC frame rein—
forced with CFRP sheets, the Pushover analysis about these tests is carried out by using the FEA software
SAP2000, and the analysis result shows a good consistency with the test result. On this basis, the FEA model
of the damaged RC frame reinforced with CFRP sheets is established, where the damage degree of RC frame
can be expressed by defining the material modulus. Then, the Pushover analysis is carried out to study the
seismic performance of the RC frame strengthened with CFRP sheet. The results show that the ductility and
bear capacity of the frame will decrease with the increment of the damage degree. The feasibility and the ra—
tionality of the proposed analysis method are verified in this paper.

Key words: CFRP sheets reinforcement; damage frame; Pushover analysis; seismic performance
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Fig.3 Sample crack of SY -2
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Fig.2 The sample diagram B
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Tab.1 Summary table of specimen fatigue test results

ZU K BE 30 mm Ko

N S =) far et EAl N7
G i iE AP/KN (R A A
SY -1 120. 00 1 409 107 KRB S U AL b
SY -2 230. 00 — RERRAR 5 U B A AL
SY -3 180. 00 1 059 280 REFEAR S U AU IR AL
SY -4 150. 00 736 535 BEFEAR 5 U U R A
SY -5 180. 00 435 607 KERRAR S U AU Ah AL
SY -6 200. 00 169 466" ,409 925** TP 5 U BUR FEIAR AL R4 A% e B st 36 Ak
SY -7 180. 00 238 899 I R [ AL V8 Ak
SY -8 180. 00 158 101 I I [ e 8 Ak
SY -9 180.00 331 072 TERRAR 5 U AU BB ik
SY - 10 180. 00 205 567 bR S U A BIAR AL
SY - 11 180. 00 103 719 BB R [ Ao 3 Ak
SY - 12 180. 00 241 068 HEFEAR S U I A
SY -13 270. 00 310 00" ,82 632** TP AR 5 U BRI B AL b4 A e [ ok 6 ik
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Fig.4 Sample crack of SY -7
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SY -8 180 215.46 158 101
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Experimental Study of Shear Fatigue Strength for the
Orthotropic Deck Diaphragm Arc Transition

LV Peng-min, SONG Nian-bo, LI Da-ao

( Key Laboratory Road Construction Technology and Equipment, Ministry of Education, Chang’ an University, Xi’ an 710064,
China)

Abstract: In order to study the fatigue characteristics on the diaphragm arc transition for orthotropic bridge
deck, Jiujiang Yangtze River bridge was taken as an example, and the fatigue test specimens of the diaphragm
and U rib local structural detail were made. Experimental results showed that 8 samples fatigue crack occurred
in the diaphragm with U rib welds in 13 samples, and 5 samples fatigue crack occurred in the diaphragm arc
transitional area, which illustrated that the diaphragm arc transitional area is one of the dangerous places of the
fatigue failure. Finite element analysis and stress tests all indicated that this region is in the compressive stress
state, but the shear stress is very large, and the fatigue failure belongs to shear fatigue failure. Comparing the
experimental data with European standard Eurocode3, we can find it meets the 7 — N curve equation of the al—
lowable shear stress amplitude for 100 MPa. The results of this study can provide reference for the strength de—
sign and life assessment on the orthotropic deck structure details.

Key words: orthotropic steel bridge; diaphragm arc transition; shear fatigue failure; fatigue test; finite ele—

ment analysis, stress test
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Tab.1 Predicting ground settlement caused by

different drawdown of groundwater mm
- HR KA FREIREE /m
1.0 3.0 7.0 10.0
K792 +925 4.7 23.3 65.3 93.3

K793 +150 4.7 27.5 79.9 114.1
K793 +360 4.7 25.3 72.1 103.1

K793 +775 4.7 25.3 72.1 103.1
K794 +200 2.8 13.8 38.5 55.1
K794 + 625 4.7 21.6 59.1 84.5
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Tab.2 The change of water level on

both sides of the line m
H 3

I G (DAL 5H S A 6 H
13 H 19 H 29 H

Jo1 K793 +250 1) 4.50 4.65 5.20
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Treatment of the Subgrade Settlement on One High— speed Railway Station

CHEN Yuan-hong

( China Railway Fourth Survey and Design Institute Group CO. , LTD, Wuhan 430063, China)

Abstract: High speed railway is strict with the requirements for deformation, for the subgrade abnormal settle—
ment on one high-speed railway station, through the verification of design and construction quality and the analy—
sis of subgrade settlement caused by the regional structure and the exploitation of groundwater,and the founda—
tion pit dewatering of surrounding buildings,it has been found out that the reason which has caused the the sub—
grade foundation settlement is the foundation pit dewatering of station square, the influence scope of foundation
pit pumping has been analysized and determined. Therefore, the efficient solution has been adopted, The
smoothness of track has been satisfied by fitting and adjusting the vertical section of railway line, the foundation
pit dewatering of station square has been immediately called off, the foundation pit dewatering of subsequent
construction has been controlled and limited, monitoring has shown that the subgrade settlement of has been con—
trolled rapidly and effectively, it has been ensured that high speed railway operates safely and stablely.

Key words: high-speed railway; subgrade; foundation pit dewatering; settlement; influence scope



20154 3 A
$36E 28

Journal of Zhengzhou University ( Engineering Science)

O K == (T2 ) Mar. 2015

Vol. 36  No. 2

XEHS: 1671 -6833(2015) 02 -0071 -04

KB K 25 BH B B S A X1z 1T 5 i

F R
( FBMN K2 FedAL VG BN 450001)

i OE PRSI HESRFARRBKE S L TR, ZRARFHFT A B 696 IR P R @it
EARTT A4 EE R L BRT “ARPRAR L RBEL B B8 H L AxTE A
RABR” AR ZAREZE 7 L TR B 8 RS A, T HM KRS G M PR ZT
A, F5 R T 3 — MR R ) A 5 56 A A AR B 6 AR .

KER: HRPrr; B PRI KRB
hE 42 S: U443.3 XEkFRERD: A

0 35|5§

TR 6 A e BH A3 B o [ AR R T B 2
— FEHPEEE L S A AR E R A
Belh TALBLS T LR B TR SO R, & P
Be J A5 B SCAL T BeRs M I I BEE 1 R, LS4
Wl W IR 2 N A B BN K2 B
BE et (e S5 AR S B AT, P AR B T R R ], R
QBB AL P el 25 R AP X 28 R 3%,
RSO i) 2 ]

1 R AKFEEBRB D B #R

[ 2 AR SO A 2 AR S AR R RN
MG PR 2 FE GRS A AL .
stk B OMER R BRGSO o
ARSI 55+ 2 HEsh K R A .

ARG R4 22 OB N 8 B 45 B 2 o i ikt
TAE UL B ) R RiORT OR8¢  BH 15 e 2 12
R ), 456 10 1 48 SO A 4 R K 1 B AR
B IR B A BE( LAT SRR K A3 Be) T
REN A PUASHEM ([ 22 N A B TR B4, "2 R AT 52
e, SO BOR ) 2 FA TR, R R R
FORELHL) 5 B (B P A 02 A [ 2
FEAEAE - U L A b S K S
) s — PG PR 2 E = AR BT A A B
TG AR RILE 7).

RBIR A5 B (o7 T4 g 48 8k Tl AL i 1L pig .
HBLY 1 x 10°m’. FERAFLE 250 A, KA

s HHA: 2014 - 10 -21; 18T HH#A: 2014 - 12 - 18

doi: 10.3969/j. issn. 1671 —6833.2015.02. 016

A A E KL 1000 A, A AIFSE A2 300 A, T
THF5ELE 200 A, B 252 300 . SR 5 Bk
P E AR P AL BT B b TR B e 4 ik
TERIMsR R B 1 E BT, LL P ik, — Bk
A AR “Hrh R A B & %
)1z AT R 1 TR,

1 BFEE
Fig.1 General layout

2 SHREEXHER, mERE ‘AR
&, —BkiE &

2.1 SHEREEFAHEZTERRXZHAMN “H

i B A BE A PR T i AR A Sy AL R T
RAEFHH. BBER LK 128 m, KPGTE 78 m.
il i S TRt B v, g AL, MO KT,
Fe B, PhEE I GEAR AR, Rl L P B
FRE S ol 3R 106 (6], 22 9 5 1L R A JK B BC
Bl ANKTT RO, 5 rp i DX AR 22 B0 20 45

VEF B BRI 1965 —) L L, Il R Jaf FRON KM R~ i 4 TR, 2 R TR



72 KB R 2 2 4R (TS R

2015 4

LRI, MERR MR 1) < Sl SRR AN ), BAT e SR
W5 oI A D F X R “ih
TREAR TR WL (Y v [ 5 B 2 SR 7E o st IX
[ — T ARAR.

2.2 PREXAEBEBHHBIER FH”

FBe 2 R AS HUF ST T — R A e A
B, &b B SR M EEHZUEA. B
BEREAEH A RGO LG F R IR IR |
AT 2SR 19— FloRT 09 20 TRt B AbE
A N E A AL B R U R
167 1) R A R T R 2 L 2 B 2 S5 JE A T
BBEr) A LU, [ L B S B Ak
Jot, Ui AR SRR AR B IR R E A — i
MIRAZ TS K. Fi b — AR A A IR = T, o
TR H B, 802 7], e 505 gs
B SR A R et

SN RR g “E B R AT — 7 T
MORKIBLL, B2, SR8 Ykt RIS SR U
i ABLIRIE RIS &, AR LK O 22 )L
s b B A3 B A FELERE S XA R 2 AR i
AR SO VAR 2 O L
2.3 FEHBTEMEB] T HE . ORE”

(o e RS RS NG o T W2 W
FHAANICR A e P B, A2 “PIRBE B
WG R B 75 I, 1R 23 AR LB HLRE X,
BB R RSB R, I, 7RI
FIAESNAS B SN REZ WL LA “RTTE” AT
Z AL B R R ST B B —EE S
WA TR

TR E P B S R JEHR R A
e 19 JE Bre AL T R0 DU i I o sl 2“5 23 1
S B A B A A3 B SR AN, X A g St
RPN R R F I NTERRT S S0 2 5P
WA 15 8 25 0] BB A BLAR A ST, b BT 9 b 40
A 7.

RS R R py AR M AR B, K
AR E A R A SCA A2 AR ) ) TR A, A4 e
FEUB "I S A T Y T B R . KRR B
R “BREESCIK, SA A 1227 1) D S 5EAE. O
IR TEHEBR BT O A Sl A, A
AR T P E A B BRI, AT LLAFE 1 7K
Rl ST EL, DA Z R i — A N — i
Z e SRR RSO R ) SR At S A BRI LA
BEFT I “0RE .

3 MRNFITHER

WA SO IRk B8 S 3CIE R o e SR AL 7K
i, IRIRE SIS AR DB, i
TS B B, 373 SO RS el BRAR AR A« A
AL el 2o 0 RS 7] A ity A el 5 S Bk O 52
A AL G A Be R (R B AL A bl
3.1 XHEME—5HEXAITE

RS ST AR R R A —, A
Bk, S5 SO, SR Y

I SCA 2 T A SO B YR Sk FAZ O 2 BT
o3 AE R E Dy s BRI AR T IEGE A R AL, S AR
IEGE P A 5 3CAk. i BH A3 e e M i i AL R I
RSO IR Z AR B “PE R B, &
N7 SRR 2, ARACEEAS RO A0 2 5E 1) Y
SR T i, ZEWBLZ T AR R TERS MR IE R
REIRPESER RYORNIDE -/

VR >J o [ A e SCA Y Ei 283 B A s 3C
AERT U, JEHIE RS T rp A ARAC “SCRESCAL ™ %t
TR AR A B 1 R B3t KURK B AS T 4 37 L R
ARBEAEE FURNS . — BOE AR HETE , AT HE T
i, A, & TR

SRR AR LA K (0 T T , 202 1) 1) Bl 33 LA
R K Je bl e S, e bR G0 A BB LA K B
T8, RIS BCERSUN AT BITTHE A 4~ NS5 R
TCAE RS

D757 T0IE I B A0 i R B Ak L A B
b TRUIE ST AT AN S , B A5 AR A L 1
BT PR AL S S e IR B SRR TR TE
RS AANE b B RS b TR
TR SURE A “ORER ” 30 SCMS I L il 44 70300 LI
Z1, A A 2, B R 2] T rh A S
S R RSl 2 B S FERE B AR AL |
JE RO ARAY AR 7 24T 5, 2 9 R DLk
BT  IE 38 ST P R B AEL ), L A% el L
MOl , 2 A — P e D s P ATk Y 5
T ANTE 2 B
3.2 HINSR—5HREXAITIE

PBeAE o3 [t A —Fh E 2 e LA, 2
(RN 250k G- g L E NPT i/ BN LN LR
AISCAE IR , PSR P S B — IR SR BEA
Al T B 22 B B R A B U SR 28 ™
AT TR AR A T 2 2 SR SR A T
SR RN HUAE T AR IR DRI, B
ATERE SR WU 24 i 2 3, OF8 A 48 5 A SR




552 R AR P e SR B 47 73
AULEE AR KNG —"RHE. SFUZH VLA 5 B 0 o A R g0 g, A L AT

B2 sUEE

Fig.2 Landscape construction

TE TR, J1 RS 15 Be 8 30 1) SC A A
Pl E R LA K A DL S BRBE , K A FLIME R A
PR SR ZS 18], 82 5 B SRR A A SCHR (.

Rtz — MBS, R 7@ S —F
FARVETT D7 %, A8 — AR i 5 e R 12 10 1%
Wl =F 8GR — (FRBE A5 A Tl A 7
SRS SL) T AR LI, MR K] 15 3 2 A B
IR AR SRR el A 305 B 5, DA AR A el B 5
FETE AT KR S5 5SS G ?jtfiﬁf“ &
FESOUL FRBE 5 Mo TP 25 A XA el 2 T T 5 i 52
DAEVER A7)0 R {ﬁiﬁx}\i&l%ﬁ. I
BRI T SR 0 AR A 1E — A Aol
%7 0 A= B, G0 E G K B 6 AL R AR Y
“Yy” (N, 3K A 2 3 BORS A 0 A (6 BT AE , 7R AR
B & PR R, 2 A BAE R ST 3K
BARTE G . BETR A S R A s, T
R IRI T 2E A SRR ) T RN P A S A N
ST B I RRAE .

Fetz —. @B, O 227l i X A
PH A5 BE R B4 G0 R S T 3R 52, R IOT-
BET “PIMAMY CBIFRCER) RS 23 (FA
U 7 L e s SRR RS 3 S, el i 25, 4
WM CR T R G B R, P g, ST
BhLAN N BBV SE, R, W4
WIT T TR AT SR M A =R
TEREA DA A e EEXTFBE@J;FLE’J%J@TH&
%, 3a FHORS A N L B TR K T BE Y A
TR

FRfh 2 = PR R X3 R TR A Tk 4
B , MR AE HE SR B R SR FH B3 XU - DU 3 1) )=
TR, SR A T Ay o T AR Aot 3= SR A 4
A I 3 iR,

Rz . BEdk G, “OrR7 FRER R
A XA R, I LABE & AT 25 8 0, 7 i

IS A% TE B RS 6 R AR 1 R 25 £k, TR 2 IR
FE AT R R , A
4 pis.

Ii] ML 1 AE 28

B3 BEES

Fig.3 The monomer form

E4 BEAS
Fig.4 Group combination
Frtaz . AR, “HR7ERRAEA .
JEOR A SRS 45 AR B ) SRADZR ) B LS A A
3.3 ZLHEE—5KAXLXTE
e Bl KLl A9 A% O (A T —

A RERY
PS5, W AUREE S T VIRE S U A
FZ2ITMN R Z A A TEh 75 5.

TEIK A 7 rp A UORAURURS "R Pl L, 738
MEPATIR R BN AT IR R B IR R G R T 4%
e R R ST XU B L. A 3 DX B 7 X
RS e SR 2, ISR 0 SR, 2 B

T M A BB 9 A SR
3.4 RANME E3HiE

IS SR AE B, el 07 8 R B A4
IO IR T RS R AN KU 64 4 77 R A9
DL, JR T BE U H B A O R B B i

HRAE AT BE IR S R85 5 1 el A4 A )5 Hi?ri%

SRALAE A R 5 LA S5 4G 5, Ol i B Ak
A R 1) DU Ji] 98 35 SEE i, A 22 )22 U XA%*%
W, B AR B0 A B AL bl s ). RS
BN B3 FM AR




74 KB R 2 2 4R (TS R

2015 4

4 Hig

SRS RE RS A s Oy v [ ) 3
BT X AT G AT DU R B AR O “R1E A o [
JRUKS BT SR

R ATBESEAL G, W AR , HORG Bl 2
R T R Ui AT P E TR
MBS, Kegse S BRI A R IR TR, 3
EHMRERE L K — VI 3l 5 i o i S A Rl i AR
S~ [~ ORI 2 SRR B 1 1 45 1) B 22
wAz.

BO T e T E ARG ST 5 b B,
IR SR AT 5 F B B T FATTI R R R A

et H V% h.
S E ik

(1] 44 AR R ) i —— R K B T A 1 O 5 7
AT X IR [J]. A5 %4, 2014(3): 20
-23.

2] Z=oid, s, o E A B Scf (D] E A L
#,2006(9) : 26.

(3] Z20Hd, Tk &L, KT, TRk, PR 2 BB 1T &8 47
Tl 2 [J]. 285054 ,2014( 2) - 40 —45.

(4] FEWAG, 5B ik 5 b E R R g (D] P&
MR R 2 SR 2 B, 2012,

The Analysis of Planning and Design of Songyang Academy

LI Wei-ying

( Construction Department, Zhengzhou University, Zhengzhou 450001 , China)

Abstract: Based on the systematic study of the planning concept of modern academy campus which combined

the native historic cultural resources and the purpose of Guoxue education, this paper proposes the concept

that planning and design style of “modern academy” should reflect the age of “traditional academy” and em—

body the historic “academy spirit” naturally. This paper evaluated the planning concept of Songyang Acade—

my, Zhengzhou University and indicated the positive influence of this case on the similar projects about history

and culture.

Key words: Songyang Academy; auoxue; academy culture; planning of camps
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Fig.1 Geometry of airborne bistatic radar
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An Improved Doppler Warping for Airborne Bistatic Radar

ZHAO Jun'?, SHEN Ming-wei’, ZHU Dai~yin', ZHAO Jian-yang

(1. College of Electronic and Information Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016,
China; 2. The First Aeronautical Institute of Air force, Xinyang 464000, China; 3. College of Computer & Information, Hohai U-
niversity, Nanjing 211100, China; 4. College of Computer, Huaiyin Institute of Technology, Huaian 223003, China)

Abstract: The clutter distribution of airborne bistatic radar varie with ranges due to the relative motion be—
tween the transmiter and the receiver and the covariance matrix estimation is no longer accuate, so that the sta—
tistical STAP methods degrade. In this paper, a new clutter compensation algorithm for airborne bistatic radar
is proposed. This method involves first a pre-processing with Doppler warping method to bring the clutter spc—
ctra together in the deriction of main beam and subquently Doppler compensation of different range gates in the
direction of multiple space angels. Simulation results show the proposed method can reduce the clutter nonho—
mogeneity of bistatic radar effectively and is spuerior to the traditional compensation methods.

Key words: airborne bistatic radar; doppler warping; clutter suppression; space time adaptive processing
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Segmentation and Counting of Granular Objects Based on Morphological Features

WANG Zhong-yong', JIA Meng', HOU Zhong=in®, CHEN Zai—xu’

(1. School of Information Engineering, Zhengzhou University , Zhengzhou 450001, China; 2. Henan Gao—Yuan road maintenance e—

quipment Corp. , Xinxiang 453000, China)

Abstract: For the task of segmentation and counting of granular objects with low quality images, a new meth—

od which based on watershed and morphology is presented. First, an oversegmented result is gotten by conduc—

ting the watershed algorithm to the smoothed image. Then the region merge stage, which is directed by using

the morphological features defined in this article, as well as weighted Mahalanobis distance and region adja-

cency graph ( RAG) , takes place. Experiments with real images demonstrate the validity of the method, that

it is invariant under translation of gray scale, contrast and noise. And it performs better than any present meth—

od, in terms of precision—recall criterion.

Key words: segmentation and counting; watershed algorithm; morphological features; RAG
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Abstract: To prolong the lifetime of wireless sensor network, a Clustering Topology Algorithm Based on Q-

learning in WSN ( CTQL) is proposed on the basis of classical clustering algorithms such as ETBG. The Or-

dered Weighted Average ( OWA) operator multi-attribute decision making method is used to determine the

weight of the nodes, and Q learning algorithm is used to periodically train the cluster heads. So the Q value of

the optimal path is selected of this algorithm and the topology control is realized. Through simulation study

shows that the use of Q-earning algorithm to resolve the problem that much energy consumption of ETBG algo—

rithm fails to find the best path and CTQL effectively extend the network lifetime.

Key words: wireless sensor network; Ordered Weighted Average( OWA) operator; Q-dearning
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Factors and Analysis on Surface Electric Field of UHVDC Transmission Line

MA Li, WANG Zhen—xue, YE Hui—ying, ZHU Jun-yao

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

Abstract: Conductor surface electric field strength is the determining factor for radio interference, audible
noise and corona loss of ultra-high voltage direct current( UHVDC) transmission line, so it is particularly im—
portant to accurately calculate the conductor surface electric field strength. The study of factors on the surface
electric field at home and abroad is more less. Therefore the investigation is carried out on the influence of
sub-eonductor number, sub-eonductor cross section, split spacing and conductor height on the conductor sur—
face maximum field strength, which used charge simulation method by set 12 charge simulation in each sub—
conductor. The program is written in MATLAB language to calculate and simulate, and each variable affecting
on surface electric field strength is resulted quantitatively, which provides an important theoretical basis for en—
gineering construction how to select the structural parameters of conductor.

Key words: UHVDC; surface electric field; charge simulation method; Factor analysis
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Calculation Model for Long- term Deflection of Prestressed Concrete
Beam with Pretensioned Bent-up Tendons

WANG Jun'? KONG Ya-mei' LIU Lixin®

(1. Department of Civil Engineering , Xuchang University, Xuchang 461000, China; 2. College of Civil Engineering, Zhengzhou
University, Zhengzhou 450001, China)

Abstract: Precisely predicting the long term deflection is one of the most important advantages of prestressed
concrete beam with pretensioned bent-up tendons. By loading three prestressed concrete beams with preten—
sioned bent-up tendons in a long term, the mid-span deflection and section creep strain were studied. Together
with the numerical relationship expression between creep coefficient and creep deflection coefficient which was
established earlier, the numerical relationships among creep coefficient, long-term deflection coefficient, and
creep deflection coefficient were further studied. The results show that: The value of the long+term deflection
coefficient is 1.1 times that of the creep coefficient. Finally, a practical expression was derived for calculating
the long-term deflection of prestressed concrete beam with pretensioned bent-up tendons, which took a number
of influencing factors into consideration, such as concrete shrinkage, concrete creep, partially prestressed rati—
os, the axial compression and the moment value due to prestressing, component equivalent sectional area and
the section modulus of bending, etc. .

Key words: prestressed concrete beam with pretensioned bent-up tendons; long-term deflection; creep coeffi—

cient; creep deflection coefficient; calculation model
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Sparse Representation—based Face Recognition
Method by LDA Feature Extraction

ZHANG Yong, DANG Lan-xue’

( Institute of Image Processing and Pattern Recognition, Henan University, Kaifeng 475004, China)

Abstract: To solve the problem that the features extracted by randomfaces method have weak discriminative a—
bility in sparse representation-based classification ( SRC) , a sparse representation — based face recognition
method by linear discriminant analysis ( LDA) feature extraction was proposed. Firstly, LDA is used to solve
the optimal discriminative projective subspace, and then the training samples are projected onto the subspace
to extract the features of the training samples. Using the features of the trainings samples as the dictionary, the
features of the test sample can be sparsely represent as linear combination of the atoms of the dictionary. Fur—
thermore, using the sparse coefficients associated with the special class, this method approximates the features
of the test sample and calculates the reconstruction error between the features of the test sample with its ap—
proximation associated with the special class. Based on the reconstruction error associated with special class,
the test sample can be classified accurately. Experimental results on Extend Yale B and CMU PIE face data—
bases show that face recognition method proposed in this paper has a good performance.

Key words: LDA; sparse representation; feature extraction; face recognition
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An Overload Safety Monitoring System of Lifting in Hydraulic
Static Pile Driver Based on Embedded Linux

LIAO Ping, YU Weixing, LIU Chundiang, LI Yu, ZHENG You-uan

( State Key Laboratory of High Performance Complex Manufacturing, Central South University , Changsha 410083, China)

Abstract: For the realization of intelligent demand of the lifting part of the hydraulic static pile driver,a design

about a set of safety monitoring system based on SSPV210 processor and embedded Linux operating system is

proposed in the paper. To achieve the function of graphics, sound and light alarm, the system monitors the re—

al4ime status of various conditions by multisensor installed on the static pile driver lifting parts. We record

the running and lifting operation information via the Linux operating system, which is similar to the black box.

The experiment results demonstrate that the system can effectively prevent the overload problem and achieve

the monitor protection function.

Key words: hydraulic static pile driver; safety monitoring system; S5PV210; embedded Linux
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An Improved Group Search Optimization Algorithm

AN Xiao-wei', SU Hong-sheng’

(1. School of Automation and Electrical Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China; 2. School of Auto—

mation and Electrical Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract: Group Search Optimization ( GSO) is a swarm intelligence approach inspired by animal searching
behavior and group living theory. It is simple and efficient, and easy to implement. The searching mode of the
scrounger is oversimplified, so it falls into local optimum easily. In order to enhance its convergence speed and
precision, the improved Group Search Optimization ( IGSO) is proposed. Inheriting the strategy of producer—
scrounger of GSO, 1GSO introduces the strategy of the Artificial Fish Swarm ( AFS) algorithm to the behavior
of the scrounger. By introducing prey, fellow, swarm and leap of the AFS algorithm, searching forms is diver—
sified, as well as the best individuals of group and best groups of population can be considered, 1GSO can ef-
fectively avoid the local optimum. Six benchmark functions are used to evaluate the performance of two algo—
rithms. Experimental results show that IGSO is able to achieve better results than standard GSO.

Key words: group searching optimization; function optimization; artificial fish swarm algorithm
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The Lever—arm Error Effect Research in Transfer
Alignment Model with Large Initial Misalignment Angles

DING Guo-giang', MA Jun—=ia®, XIONG Ming', Qiao Xiang-wei’

(1. College of Electrical & Information Engineering, Zhengzhou University of Light Industry, Zhengzhou 450002, China; 2. Soft—
ware Engineering College, Zhengzhou University of Light Industry, Zhengzhou 450002, China; 3. Xi’ an Aerospace Precision E—
lectromechanical Institute, Xi”an 710100, China)

Abstract: Proceeding from actual technological needs of the inertial navigation system’ s initial alignment technolo—
gy of warship shipboards, specific to rigidity shipboards, this paper analyzed the affect expressions of Lever-arm
effect of transfer alignment process in strap-down inertial navigation system’ s velocity and acceleration ( ecificforce)

with the effect of lever-arm error vector, and in the situation of large initial misalignment angles, and with the con—
ceptions of the nominal misalignment angle and calculated angle developed the velocity and attitudes matching
transfer alignment model algorithm with large misalignment attitudes of SINS’ other than traditional models, and
carried out the system states and parameters estimation performance research. The simulated results indicate that
the model algorithm performance, with comparison studying inhering lever-arm vector error’ s influence on SINS
misalignment attitudes’ estimation error and its alignment accuracy, and with different initial lever-arm vectors their
effects on misalignment attitudes’ estimation error and its accuracy, and verified the model algorithm” s validity and
its superior alignment accuracy ,and the research results are of great theory and application value in design of SINS.

Key words: transfer alignment; lever-arm effect error; nominal misalignment angle; velocity and attitude matching;

error compensation
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Single Phase Phase —locked Loop Based on Self—adaptive Frequency Filter

CHEN Hong-bing, MIN Jing-yan

( School of Physics and Electronic Engineering, Hubei University of Artsand Sciences, Xiangyang 441053, China)

Abstract: There were detecting errors by a grid frequency’ s varying and not enough to lock phase free degree
for a single phase grid. In view of the above mentioned difficulties, the single phase phasedocked loop ( SP-
PLL) based on a self-adaptive frequency filter ( SFF) was researched. Firstly, performances and self-adaptive
law of the SFF were analyzed, and then the key parameters of the phasedocked loop were tuned to get the opti—
mum performance. Finally, the researched phasedocked loop was simulated and investigated. Research results
have proved the single phase phasedocked loop base on a SFF can precisely detect the phase and the frequen—
cy of a single phase grid, and the error of detecting phase brought by the frequency varying has been elimina—
ted. The correciness and the feasibility of the proposed phasedocked loop were verified through the simulate
results in the distorted grid and the frequency varying grid.

Key words: self-adaptive frequency filter; single phase phasedockeddoop; frequency performance; steady-state

precision; cut frequency
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Optimization of Activated Carbon Preparation from Desilicon Rice Husk
via Compound Agents by Response Surface Methodology

CHEN Jun—ying', FENG Xiang-ying'”*, SHI Zhao=ia'"®, FANG Shu—qi', HAN Xiudi', WANG Duo*

(1. School Of Chemical Engineering and Energy, Zhengzhou University, Zhengzhou 450001, China; 2. Shandong Xinhua Phar—
maceutical Chemical Engineering Design Co. Ltd. , Zibo 255086, China; 3. Shandong Jiejing Group Co. Ltd. , Rizhao 276826,
China; 4. State Key Laboratory of Motor Vehicle Biofuel Technology, Nanyang 473000, China)

Abstract: The activated carbon was prepared from desilicon rice husk by compound activating agents ( NaOH
and Na,CO;) . The influence of four factors ( activation temperature, activation time, mixed ratio, mass con—
centration of the impregnating solution) and three levels w investigated. The process was optimized by re—
sponse surface methodology. The results showed that activation temperature and concentration of the impregna—
ting solution were important factors on iodine adsorption value of activated carbon. The best conditions of pre—
paring activated carbon the activation temperature of 635°C , activation time of 35 min, the mixing ratio of 4:

1, mass concentration of the impregnating solution of 40% . The iodine adsorption value was 1383.5 mg/g,

which was consistent with the predicted values. The structure and morphology of samples characterized by
SEM. The specific surface area and pore-size distribution calculated by the methods of BET and BJH, respec—
tively. The activated rice husk carbon exhibit a high specific surface area of 1566. 1m’ /g, average pore diam—
eter of 2.05 nm, total pore volume of 0.80 cm’/g.

Key words: response surface method; compound activating agent; desilicon rice husk; activated

carbon; characterization
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Research on Online Scheduling with Deteriorating Jobs and Delivery Times

LIU Qiia', ZHANG Lii’, FENG Qi’

(1. School of Mathematics and Statistics, Zhengzhou University, Zhengzhou 450001, China; 2. College of Information and Man—
agement Science, Henan Agricultural University, Zhengzhou 450003, China; 3. College of Science, Zhongyuan University of
Technology, Zhengzhou 450007, China)

Abstract: In this paper, we study the online scheduling on a single machine with deteriorating jobs and deliv—
ery times. The objective function is to minimize the maximum delivery completion time of these jobs. For this
online scheduling problem, the objective is to design an effective online algorithm. We establish a lower bound
by adversary strategy, i.e. , design a bad instance to make the ratio of the objective by online algorithm and
offiine objective as big as possible, then we present an online algorithm by this lower bound. Thus we get a
lower bound by adversary strategy and an online algorithm with the competitive ratio of 2.

Key words: scheduling; deteriorating jobs; delivery
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