%25% $H3H EREHKERFFZFR(AARABFIR) Vol. 25 No.3
2012 4209 § JOURNAL OF SHIJIAZHUANG TIEDAO UNIVERSITY (NATURAL SCIENCE) ~ Sep. 2012

Fe T AP BB AN FBUIR A VF B 5 TR B
% 7, BEZET, k¥ B, = &

(1. PR RE EARTAE%E, BiF K 410075;2. BRKBEEBRABRR LEIZRE ,HE K 410075)

BEAX AR RBRIERESZRF 2L EF RRIF AR R EHE R PR F
HHE(PSD) &% LAF B FAE, AT, 86 F TEEL LIRS, RN RNHAF @5
P FNORSHATT AR AT REREMEEAERRFE LR, R E 200 m 5 —BF5 3
7, B SRR B R TR IR &, oA = 4 B 698 R AT R T I 89 B IR AR 4R 8 47
HEREESBEHY T %, A S RBEEAR PR RBE NS R RBEALSIRZERAR
ARLER IS TR B ERET IR 7 ik, B ek B S REM B R-FIRKREF AR
B AK T RIF AR K H

SRR : ML R P S A 5 B R A 5 BRI 5 9R A

hESHKS. U211 TEkERIEAG: A CEHS: 2095-0373(2012)03 - 0062 - 06

0 3|5

HEAFIMRRAREHBNE, — 7 HERERT EN L2k, B Ed THREAF
WP | R B B e BRI PLEA I R S8 , AT — 2R 17 B 2 W M E WM HE B & A ar
oA o OB TR RS A B (LA T RIPR BB , JFk PSD) BB A4 8 P B A PR 24 8, £
BT RRMBEM T HERER , R R YEAR ISR B REETT, ER BT B B B HE R F
WA FRAE Y G TR

BB, XA E PRI 9 ik £ 2R 3 B, BIELIE RN VIR FRVP 40k A SE R B4 4K
(Track Quality Index, f&f#K TQL) KPP BLE RSB 7585 I BRI BREE R FITUR(E 0 B IS B9 Dh ZRIE B R
PP EE PR E Tk . B ATRE BB L 8RS B R A R 0B IR PP 2 A EE 5 8 18 HOR I
Eo BKER HASVFL E RSB HRIERS S5 AT BB R T WM B s kB R A
HIBRE R E LAY b T PR, BB R E AT, AER, B N T BB T BLE T
T LA BT Be— B AP S PF A AR B — 5 BT JE PO SR SR i
PAAHE , FRE B K A R B PUE T , RN 455 BRE R, IRBI LB & X BE & Bk 1 B B A VIR, OF
B3 PER PEAIIE P TE A BB L R B8 SRR S 4 i B2 BRI BE A IR ES , g — 22 4R
RHEAR TR B APERIKE

FETHUIETE R B IF R RAEA B AR B , B2 IR £ B BB A IR A5 PP TSR o

1 ETHERLEARTIRAR STEH

PATEXTBUIE T 247 JE LA AR R B P HUETE A BT R N &, A TS SR E X DL E WA B3R5,
orH BETHUERE , M K RER ERERNANES, DT a5 (B B2 HIT) R
FALZE RIEAE R, Rl X 2 AR B TTE A W 2 T AR B 205 , A B P 8 (L R A 0 P O 1
45 , LA SE BB PR B 2 IR SR A o [, ASTBE P 1 T AREL P 7 1R (SAV) R B BrBE IR A7

K #5 HH5:2012 -04 - 09
EEBN BE B 1988EH4E WPt
E£WMB :BR AR E £ (51008315)



#3H RES AT FFNE N RE L F MRS 5 R AR 63

VG, 9 5 P 45 K SRR M2 ( SSD) IR 2 M K IR O B B , 25 B A T MU T AT 4 B VR
Hro BRIEAMHTREN , (B B O R (L B T TR 45 5 B R TR /N W 2 B LR A TR R 8L, T
A4 BT PN S A VAT, AR S P A PR T BRI, A, 3
SV AE Sy — R BB ALTE 7 B , AR R 0 B S T SR SE e , A B A TR SR ™
1.1 TESH

PP FRIE S 2010 48 10 7 200 km BERETHREIE WHFSXTE,200 m 5 —BFECTE, MAMF P
S%: T, =1,2,3,---,1000,

HEESHINT

(D SPFEEEL 200 km BRGS0
4, f e B R I B 8 TQL) B AT K, 1
200 m H—BFE BT EBRAT)  EHEHgE 310 |
PR TR AR |, 5 1000 SURFIGE
e KBRS AL AT, 2

Q) ERAFPFREEAEBBRERE, W
B 1R, RIIZE 31 m WK b EEE THRA T —
P, ELAURSEHE , S, AR P U (3 3 it/ (m )
KOGV L M B T R T A 2 T I, AR N ‘
0.033 ~1 m™ SRETEE (KR I 1 ~30 m) pyig Bl FrEEEXESESFINE
PEARFGEHATIN . B FOERENIREE KRR B, AR E R ST KL, VR
BRI IR, RAAAE R BARATHEREN Tk, A, 48P TEEERE BN
LR AL KSR 2N 6 MR IX B, BRI K81 ~1.5 m1.5 ~2 m.2 ~5 m.5 ~10 m,
10 ~20 m.20 ~30 m, % 1 000 £ ELIEHE 6 MR B 1 B SR 5 B R e (B B B 4 BTSE 80T, DR 8
KRR BRI A AT,

(3) LS B9 T E AR I R WA 5 S, R A BT A RT3 4 X BT
TR PIRAEAAREL R SAV {6, U B, , 35 , it B, , HORE REAL T SCOUR P & R FEA S B HL

o

E1 1 E1,6
E2,1 E2,6

E.j= : : : (1
Em,l : Em,6

A, x =12, T AFRINFG = 1,2, 3,4, 5, 6 A@Bm =1,2,-++,1 000 HHFFEHIGE
WMo PR FANFRADLHIIRNER , B IR RAE N Sk 07 o

(4) X1 000 A~ B B ISTHEATAR B U I BB T T AROT 7 AR mE (B A vEZE AUAL B, LAE T T AR(E
77 1R (SAV ) AR A R I BT B BB AR P, B A 22 (SSD) B W B B IR IR (B B sh R %

(5)4eit SAV . SSD A [FIBRBL A ALTEA [ ST PS5 i AR BT, 45 & B BTG SAV.SSD 454,
B PR IR P 22 9 B AR BT AT AR MR (R AT , R B A AR AR B , S 3 PSR AEAB 16 1
1.2 ETFHIEEFIREEIRA

Bl 2 P TR AR RA IR 7R3 LA BEAS RIS R B BUR 7E B B TR AN G B3 A

WE 2 Fw AT 1 BUBRESEAT AT, AT LUK BUEUE B = 460015 BB S MR AE T LB F IR B
& BATTHPNBRME . AN 2(b) BrRBEK 5 ~ 10 m B EL A, KA FWIEME F: ZEEHAERER L 4 ~ 1903
RIS 6 ~8.8 m) Z[A], X FINFPMEIEFTE 7 m PR, G5B A FIGE Sl , A FIIEE B R AL EZE 5 fi
7 AR ¥5T0 80,610,675 683 716 (X i LR 15. 8 ~ 16 km,121. 8 ~ 122 km,134.8 ~135 km,136.4 ~136.6
km.143 ~143.2 km) &4k, 237 2(c)2 ~5 m P BOEES I, T LUR IR R B(E R/ R4 3 BL , 4



64 BEREGERFFR(BR/BEIK) %25 %

FTEPAL 2.8 m 4 m 4.7 m.5 m, XERHRF A 1.3,13 .39, FAERIEIR(E , 5 FHEAREBASFEX N o [F]
i, AT AR B, =4I A e K BB BCA R P B R BR R, T SR P 48 /1N B 91 LB O 3% 5 1 X A B0
BR IR AR S B AOHRIE , AR AEET i, B 2(2) ITn. 3T HABRIUHIE AR AT LA Ik , e 3t
23[R A PP MR AR A

PSD/(mm*m)
F'ST)/(:mmI-m:)

1 1 000
) SOk
] HiEfT e an AR

(his~10m & L ESA

(e 12030 m BT

PSD/(mm*m)

L (KMl

40 SO0

N LEESE Y

0o
(€)2~5 m B IHE AT

B2 prREBRSIBEFEIMEESH
1.3 AFAEITEMR T EHAR
PP TEIEEL 20 ~30 m JBGEE 10 A BIHEAT 0T, 58 7% IR AR IR B AR F ) i 3% AR F
TR {EL(SAV) FIR R BB WA FI K IR S B O i E A2 (SSD) , BT A KSR X By B
T, AR HAT PR AT
OB E BT
(1)SAV F1 SSD LL& B ¥(E &, E HEXES FHE . B/MES FHEZ E R 2 UL, 02,03,
U4 1 D1.,D2.D3 D4 45 8 MMPIAMESR, SAV FHE . EAME.R/MED HIFR AN SAV_mid,SAV_max,
SAV_min, SSD F-3{H B K A8 B/ ME 73 HIFR 7 SSD_mid ,SSD_max ,SSD_min, &FFHK K7 HENZE 1,
SSD S5 Xl 73 [F ik, UL.U2.U3.U4 2335 SCA— M B 48 R HE ik 2, D1.D2.D3. D4 2 € AR
B 0T MRSF . AnER 2,38 3 HEAT 20 ~ 30 m B SAV.SSD FEHM Ik
#1 EZ-FREGEMNEFE
%4 R
Ul SAV_mid ~0.2(SAV_max — SAV_mid)
U2 0.2(SAV_max — SAV_mid) ~0.5(SAV_max — SAV_mid)
U3 0.5(SAV_max — SAV_mid) ~0.8(SAV_max — SAV_mid )
U4 0.8 ( SAV_max -SAV_mid )Pl |k
D1 SAV_mid ~ 0.2(SAV_mid — SAV_min)
D2 0.2(SAV_mid — SAV_min) ~0.5(SAV_mid — SAV_min)
D3  0.5(SAV_mid —SAV_min) ~0.8(SAV_mid — SAV_min)
D4  0.8(SAV_mid —SAV_min) DI




#3H RES AT FFNE N RE L F MRS 5 R AR 65

£2 20~30 m FREBFEIFTFEEEEEEREARAAE-PEF EMELRE mm

B

A

BB ZEBm A5 ER ik ARk K ik

Bt
HFE
Bl
R
—
A%
e
BE

<0.289 8 <0.4817 <0.488 8 <0.459 2 <0.459 4 <0.138 4 <0.205 6
(0.289 8,0.457 6] (0.481 7,0.816 2] (0.488 8,0.808 5] (0.459 2,0.823 8] (0.459 4,0.823 2] (0. 138 4,0.247 2] (0. 205 6,0.367 2]
(0.457 6,0.625 4] (0.816 2,1.150 7] (0.816 2,1.150 7] (0.823 8,1. 188 4] (0.823 2,1. 187 1] (0.247 2,0.35 0] (0.367 2,0. 528 8]
(0.625 4,0.737 2] (1.150 7,1.373 7] (1.150 7,1.373 7] (1.188 4,1.431 5] (1.187 1,1.429 7] (0.356 0,0.428 6] (0.528 8,0.636 5]
(0737 2,1.089 8] (1.373 7,1.908 1] (1.341 2,1.918 2] (1.431 5,2.018 3] (1.429 7,1.986 2] (0.428 6,0.57 0] (0.636 5,0.850 1]
(1.089 8,1.493 7] (1.908 1,2.697 2] (1.918 2,2.783 6] (2.018 3,2.898 4] (1.986 2,2.820 9] (0.570 0,0.782 1] (0.850 1,1. 170 5]
(1.493 7,1.947 5] (2.697 2,3.491 2] (2.697 2,3.491 2] (2.898 4,3.778 5] (2.8209,3.655 5] (0.782 1,0.994 2] (1.170 5,1.490 9]

>1.947 5 >3.491 2 >3.649 1 >3.778 5 >3.6555 >0.994 2 >1.490 9

R3 20~30 m RRBEIFTEETXERREERES-NEFINELMRE mm * m

B

A

BB ZEBm A5 ER ik ARk K ik

Bt
HFE
Bl
R
—
A%
ESi4
Bz

=0.268 7 =0.900 4 <0.8227 <1.0147 <1.0793 =<0.086 6 <0.182 8
(0.268 7,0.592 9] (0.900 4,2.049 3] (0.8227,1.900 8 (1.014 7,2.401 5] (1.07 3,2.463 9] (0.086 6,0.194 8] (0.182 8,0.417 5]
(0.592 9,0.917 2] (2.049 3,3.198 2] (1.900 8,2.994 9 (2.401 5,3.788 3] (2.463 9,3.848 4] (0. 1%4 8,0.308 0] (0.417 5,0.652 2]
(0.917 2,1.133 3] (3.198 2,3.964 2] (2.9%4 9,3.719 0] (3.788 3,4.712 8] (3.848 4,4.771 5] (0.308 0,0.375 1] (0.652 2,0.808 7]
(1.133 3,2.597 8] (3.964 2,10.188] (3.719 0,9.385 4] (4.712 8,11.384] (4.771 5,12.398] (0.375 1,0.817 9] (0.808 7,1.706 2]
(2.597 8,4.794 6] (10.183 8,19.53] (9.3854,17.885] (9.385 4,17.885] (12.398 1,23.88] (0.817 9,1.482 1](1.706 2,3.052 6]
(4.794 6,6.91 3] (19.513 3,28.83] (17.8849,26.38] (21.390 3,31.40] (23.838 0,35.28] (1.482 1,2.146 2] (3.052 6,4.399 0]

>6.991 3 >28.842 7 >26.384 4 >31.396 8 >35.2779 >2.146 2 >4.399 0

(2) ZETPBEBERFIRA IR B S AT E R L FERERFE—ENERH, ENEEF B
BB AR AIA R Bt B IR EL B3 5 00 , B LR BT SAV 1 SSD AR %% X R E = , IR&F
KAEE RF R GRS AP, BUE 8Ok, P #i 2, U1,U2,U3,U4,D1,D2.D3.D4 73 1R A0 5
6.7.8.4.3.2.1, 40909 BHRHITTAM T SAV ) U4 X, AT SSD K U4 X, MHAFMIEAHE R 16,4
RERPUEAFINX B, % HE 45

(3) BTN T BAPNE, LF X2 ~4; RIFX:S ~T; 5K 8 ~ 14, KB IX:15 ~ 18, FEXK
AL 0T | B A X R B P M L A7, 6 X S A RSP I — e, SR A LR A P e e 22 . R W)
DIRIES X BRI A FIPEYHE , SELIEF BT BB P I TUFE X, Bl 2 e -3, 84 4o

X T 2IE T 4 1000 4 B HOTHEAT SAV 1 SSD BMIRGE /4T, il 3 .

ST 035w sav

_250F 1 SSD ] B

33 - 023t

E‘ S ) )

= = 0201

= 150 =

= = 0sf

F ook -

e oot

0y st
Mk — B K 000 Wk A& EBRIL®
[ N ‘ = )

Bt om0 0 A b Yl oA
(@) F 2T i B TS (b)Y G LLES

B3 ATEELTLRARMK20 ~30 m FE SAV.SSD AR EIREEHR%ET

M 3 53R, P TR E R AR 20 ~30 m BB FITUIRABIT , KA LA b B STHRT fy Lb
BIARE] 10% , 40 FHSFU b BT B EIESEE 50% . BRINAI,SAV I SSD [FSF K HITHT & LB
HREEBRER, MILF BFFRXPE LEZRIBD] 50% LI L, LB BRI B PR ZSBAF T,
HP BN ZBERIBEBSIERERN— BN, FTlS% 5% 8 SAV.SSD FH X0 BME, MK 4 FRAsie



66 BEREGERFFR(BR/BEIK) %25 %

PEYT A o

ME 4 TR, BTSN G, E— PR R T LB PSR Z0R, Rk SO ECE BT B, I T
BRI VR THFERSEBRABATTER, AR TRIEP THE €L R FRFIRE, FEE
HERE, BTt SR A IR, 8 R T BRI 75k, BT 7 Bk BB B BOE & T X B &
X B R B BA MRS A TN XA . BEE LU PIRB IR, B F AW TR, B3 A FHE T
YriE.

5001 05r
400 04
8 300 e 03
\ﬂ_ 200 \:% 02
100 0.1
0 0.0
Kt Atk RiF IF K B BRI UFH
()BEH P ookt (b)FF U LPT 5 LEE ST

B4 SAETHREELERGIT

2 #it

HUBA XG5 1T e Rt AL TR 0 A7y LA RO S IR S E A B E N, B
FHREREA ERUN AR R, ENTHEEE 53 B E - CR S2EATIR A5 PR , LLARIE
B E2EE, BT EANPEASFIE R 7B A RRENESH SFRETAFER. ETHE
AR LB AT I S BUPUE PR , B L& BB BT PUETE NPT RN &, B T R & BB R ik F
IR BB = 26 R, BB B9 BB AR B A B K BE B AR B IRAPIR AR R X B[R], B4R
T AR B R BB BB RV J5 25, AU R 7573 , IR B BB A PR 9 SE PR R M, vf A
FHIEM BB ORE, S8 FRELBEE, RIERET LS5 R, BA TaERENE .

2 % X MW

(1]MOZE. BMEPUEARFIRGET24r[T]. IR, 2010,30(3) : 213-216.

(2] ZHk, A0, RAER , 5. BARGPE IR B0 H [ M]. J63 . o B8kl i it ,2006.

[31fErEE E. BouE £ [ M]. 4R, % L . *h E 48 R4t ,2001.

(4] PEE BRI FE BB I L. BRI ZE ICE HARME [ M]. FATE, . AR - FORa3E Kok iR, 1993.
[S1EBX. EMALS A2 M]. I P ESGE H AR, 1994

(6] FRER , T, M8, . RE TLREMHEAPLEIEBTELT]. PE%ER¥,2008,29(3) : 73-77.

(7] REER , HRE, REF, ¥ RUFELRPEEIPH IR T]. BiER,2006,28(4) : 84-88.

(8] HAH, AR, XA L. BT /DA LSRG IRAIBT R RT]. 25T ,2011,36(1) : 36-40.

(9] @i, M R. XTHEHERS TSR K RIPIIELT]. AREGE B2 : HARPIAR ,2008,21(4) :9-12.

Evaluation and Identification Discussion of Track Irregularity State
Based on Irregularity Spectrum

Xu Lei'?, Chen Xianmai'”, Zhang Qing', Li Bin'

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

Abstract ; The railway quality of different sections on the line is uneven, and its amplitude-frequency differ-
ences can get good characterization through each section’ s rail irregularities power spectral density ( PSD)
curve. Based on these, combined with the track inspection data of Shanghai-Nanjing Dedicated Railway, we did
a research on the track smooth state from two aspects including identification and evaluation. Based on the exist-
ence of amplitude-frequency characteristic differences at different sections’ track spectra, with 200 m for a re-
search unit proposed, and via dispersing the amplitude-frequency message at different frequency band of each u-
nit’ s track spectrum, we can conduct the identification and analysis of the track irregularity at the time-frequen-
¢y domain in the form of three-dimensional diagram. Borrowing idea from the classification method of track irreg-
ularity management, through a comprehensive research of two indicators of the overall irregularity of the wave-
band and the fluctuation extent of each wavelength-amplitude at waveband, the method of evaluating the smooth
state of each mileage unit was put forward, which divides the unit zone’ s irregularity state into the rank of out-
standing, good, qualified and disqualified after comprehensive evaluation.

Key words ; track Irregularity spectrum density ; irregularity state ; time-frequency domain ; identification ; e-

valuation
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Finite Element Analysis of Common Shallow Foundation
Li Lei', Wang Xinmin®

(1. School of Civil Engineering,Shijiazhuang Tiedao University ,Shijiazhuang 050043 , China ;

2. Academy of Health Diagnosis and Control for Large Structures, Shijiazhuang Tiedao University, Shijiazhuang 050043, China )

Abstract ; This paper mainly discusses how to use finite element method to realize large complex analysis of
foundation problems in the same condition as the normative method or standard frame. Through the discussion of
simple effective simulation of the soil based on E. Winkler foundation model calculation, the method of the shal-
low foundation calculation and analysis through ANSYS is studied. Finally, using the numerical example, this
paper introduces the common foundation in various forms, and the application of the algorithm and compares it
with the result from normative method . The result of this paper has certain theoretical meaning and application
value in engineering practice.

Key words ; shallow foundation ;finite element analysis; ANSYS;elastic foundation beam
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