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ABSTRACT

ABSTRACT

ABSTRACT:Car-depot is the subway metrovehicle parking,checking ,servicing,using
and reparing management center. This article is based on the Beijing subway
huilongguan's car depot with local sink and the uneven settlement at the beginning of
operation, researching the uneven settlement .The original foundation of the huilong
guan station is a fishing ground, and then it transform into the dump, and on the basis of
landfill building the subway stations, so this foundation belong to the soft interlayer
foundation. Whenever the vehicles parked and so on, the subway car depot foundation
will happen too big settlement. The caculation of Settlement and deformation is the one
of important studing subjects in soil mechanics. Since Terzaghi presented the theory of
one dimension consolidation,  both the theory of settlement and deformation and the
estimating precision of them have made great progress. It is the semi-theoretical and
semi-experienced method of the conventional caculating method of settlement and
deformation. Because of the complexity in the roadbed's settlement, there has also been
a big error between the consequence based on the conventional method and the actual
value. Therefore, this article will caculate and analysis the settlement and deformation
of the foundation with soft interlayer in the way of numerical analysis considering
vehicle load, which would promise the normal use of the upper struncture and
security.In the light of the status I will take some ground treatment which is economic
and useful .

The mainly work of this paperare: 1) Making a comparison with different treatment
scheme for the weak foundation; 2) the key research on construction technology which
are replacement method with steel slag in combination with geogrid, the bored
perfusion of steel slag and two piling foundation to strengthen the foundation; 3) using
the finite element analysis of the foundation's settlement before and after processing the
subway foundationt, which was analyzed and compared.

The characteristics and innovation of this paper:

1) Replacement method with steel slag in combination with geogrid spend
construction period, and is easy to operate and economic environmental protection,
especially suitable for such as Beijing, guangzhou and other population flow very big
city

2) innovation points is that Replacement method with steel slag in combination

vii
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with geogrid is still less, belonging to the innovative solutions , and further use of steel
slag also belong to a fill innovation points, can effectively use waste residue
produced by large steel mill .The steel slag have advantages of gerat quality,
strength. With this method we can clean up waste residue and also can reduce the use of
clay, and so it is a very environmental protection means.

KEYWORDS: subway-car depot; uneven settlement; Replacement method with steel
slag in combination with geogrid ; punching and perfusion of steel slag ; piling

foundation ; numerical simulation
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T REGKREBRAKFE DTN, SEVNEEREEN. RES
KEEH. ARH (WRE) £, KEIRBREMBA/BEL. HE
KE—BATHER (40%~90%); RARALBME—FKXT 1.0 HFT 1.0; 3+
MM EERTER, FEANR, ERRIBEL e XT 1.5 HARE; KR
LT 1.5 fikF 1.0 BFR AR VER L, IR KL BRK ) L.
RERRER T E4mENERT, kinRdE, i wN. NSRS
DR AEEE BHSEELK. XA RO ARRBRNESE. KR,
KB, BEERAYITRSE S, ERBERAT, BHEAKRRIK,
MENEERELA, ARG K, TEAERENEHERK.

2. MiEL

Mg+ R KD MEBRY R RKNE L. & LT RERHERLIRR.
MHETHEARSKERK. BAREMESEERLBREM, BTHREL.
i PSP EREN, THIEERRSHAT AR, RS
EREKL ERYSPEREF LB MEN, XNmELEERRESN,
M REAN RS, RS THELE, FRRELBEHNRE
¥
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ST A FE AR A8 3

3. REL

RELRESAAERANR. TUWEHEREENRSANEY. &
RF-EEEZHTAIY X, ZELRIHENESR, HHBREAYY, A
HRBHERERATAELHNEHEKR, BKEAL=LEKESR, HA
AN, MEMNABRINEESULSERANER, IBERSFERYIR
eERBURE, FRTE, HTFXMLR, —REELTMERZ L
BARGEANEH. DHYURS BB D 04 555 500 % 2R 3 ok i T
BRI ERETHE, RELE, REBELE.

4. HiftmESHYE L

WRERBRAY (FHIBFEEL), FETRBHERNEEE, 2523
MM R B R ES AN, BEERARS, ERTERAT 4R
REH FBHTEAYNNERBTAOTE, H2REPETRH. HTE
Rim@eaRt. BKL. S5t 28U ESYHETSE%R LA
RIFEIZR, TFE T 75 B H A A I (4K 55 Hh 2L V5 5

22 BB SEHEMN A EREREE

REMER—MARME. B TFREAHBRERK. FEHERERBEK
PRANEIE, RAERL0E LERBAY, BAEMBRNT AL E
R, R T M E R S AR A D R R RS R R
KEEE, HMEERERRIEN, #THELE, LEHENRERERK
SMBERRE, RIEMBENRE, BEXSLOERE, WOEROTTRA
AEYIRE. BRTERRBAROTRAUREREFAMLETE, UTH
7 b B AR 55 b A O AT 4 B8

1 BrBES

B BB, BB ORI ES R BN R ER B,
HABE RS EEERN L RS THE, BHTOERERESLRELTE,
MITRESH R R AR, BEMETREAY. Bt BB ERTEE
RIRERHME, FREBLONERAERD, LK SBERIEER,
BRMBHRBLEAGRE, WRESRA RS, YT,
ERGHRIBRE, FEBK, IR A KRS TR MR,
FMH+ REELERARCEER A, T, BESRER TRE, RENE
BEH—RAURERE I EWRE, SRAMKEREHT HEME S, Fh
JRUUTHSS DR D BT AR AR N, AHERERER, 5
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2 LR BB R H

—HHERERERERR T AZN B RMKGE LELUS, AR ERT
BE., EHREKINTEY, PARECEIHKESER, REthiErHK
FIGERE, BEZEAHEE L vRRE, BRIk R KBt + B R Rt

2EEH

1) REHERAE T

BRERMBEAB S SERT LENSBRERX, WRUFRERRHK
BRATHEAMHRERKBEMN L, TRELENEARS, BARHMERR.

2) BAOUIEER

— R R R NI R R YU E AT AR K, ERSERRRE
THENRTTEREA S BITRERR 50%. MRUBELHEEMEABRREKSENL
B, RS BaMITREER.

3) EHK ST ERHKE S

PR ASREMEEAKER, KBELERERE, RETHENREFHHKE,
TR FE M ZBKE ARENS, MELETRH LEMESEMNTREH
SREE, BaHhE T IBMERIR.

4) ik

BB BB R B BRI R EM R ZBRK, BEAT LA ik
FEWHhIX A P 55 VK B 1 A TR B

1.1 BEM ISR

RiESSEMENARR, BEESADE@H. BIARE. LREFL.
KL ZREBEMERBE T ERE. MFPALES, ERATBERLE 2.2.1.

%221 #2118

BEME EHE

ZRT/MRBRHTRNE. WENRBLE. ERT AWM. MK
B (BH. BA) FKFHETMELE, AEATEBEETHERKTARER, BREMNZ)
22 MR tENR, WAERTARTK, HRER, RERNHELE, £

ERARAB UL,
t RTBE ERTRMIERATRESAENLE.
B gy ERTEMITE, REN TR EREOLS, WTHTK e
B 1,
RFCR. U ERMERESEK. B AR TROATEREL, BRRE
BIKER  mteam T, R S0
cmpy | ITTIUESTE, GIGEH T, 855 TRATRAELRRAATE,

Bk, MEMES. B0 TZRERBEEKERIBENGH T TERE.
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AR K LB AT 83

L2 Bt BRI 5HE |
W BENR SRR, —REIHE, SERREHNTSEE 222
R |
& 222 Bt BERHEHIERE

WitstR EAERY
+2% RUHR E4aiis ¥E BKE
) , MR Hege
(KN/m®) (MPa) (Kg/m’) (%)
ft 150 10-15 1640-1680 20-22 0.96 0.95
100 5-10 1610-1660 21-23 0,96 0.95
200 20
2 1630-1694 16 0.95
150 15
. MR 300 25
1660-1800 16 0.94
wHw 200 20
LMER 300 30 2240-2250 0.95
8-10
BEBRA 250 25 2240-2250 0.95
Ry & 300 30 1120-1130 12 0.95
BET R 250 25 1120-1130 0.95

E: (D REFART B REWE. BATERMEMHERE (2~5cm) HFF
AEE . BREWARY BREREHSTBINARNAHRERTE, (2)
HENESKEMRESKE, LEU0. AMSKENETHIENAKE.

FICERR 0 BB IR B B R B SRR, TR IR I AR AT
SAPERE (BHR. BWA). +82 (F+. K. —K+). BEREBE.
FVERRE. BEEEERT MR, IHEMKE S, AERAFE
PARER T, HRE AT RIS SRS AR %S s kb r
TREGERTREERTHBENAER, BaTh &0 TR0, O
RENTBEEHTHTER. $20 BERNRYNEERE, 528, MY

- WEEMSMTERASRATBRE, KEEFMBRET B, NEE
KRR PR SE R . 52 6 0 1 58 B8 R 6 B R R TR 0 Hy ™ RUESR, mIi%
TR

b’>b +2ztand 2.1

AF: UARBRERE. B R0 TR TER S SN, &
=T AL B R B ERE AT 300mm, WREREHME L, 5T
TEIAIR)CREF I AR 2 0 2 M 2 0

BEBE=NHERE TR ER SR RT it .
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2 U0 K R T SRR L

P APe<f. (2.2)
. P, ARBEREAM N BHE, kPa;
P, W BIREALH B EE SFHEE, KPa;
B ERELRS B E R EAR S BHE, kPa;
P, A& FRBAT AL

% TuEAE: P=b (p-po)/(b+2ztan 0 ) (23)
ERERL: P~bL(p-po)/( b +2ztan 6 )(L+2ztan 6 ) (24)
AF: p HEELABERN S, kPa; P AEELT, kPa.

1.3 i E

H#EA S NEFBETEREBRE HH U EHE R TEENEE S,
BENTRBHMENTEER, THYBEMEHE, WERMTEEN:

S=Sc+Sp 2.5)

R, Sc HBRBEFHNESR (mm); Sp b HTENEMHIFHESE T EEER
B2 M, (mm). 4%H+EREATRR/NN, NE—BHRTERRAIAE
i, 4REUTHRBLENRBEERAN, EAEHBRIYE G NIERE/HE,
FE LY HGEMOEMA EREH, URFRFYHBARELRANIIREEN
BAMFARVN, RELSSEMMERZKE SUWAEHEMAXE.
REAGERETIETAIE:

S=[(P+aP)/2]hy/E, (2.6)

R, PAERES (KPa) E, WREEHEE (KPa); a AEEENY HR
B. T FELEREREE Sp 0152 B AR

14T

0 TSR BRI A R R R RIF AR SEE, DR FHEDAET,
ABA—EHENRA, BEYSME, FEEE. FRERHREEN, UA
WA LRSI RBASUE L %K, R EIEEN, ANRFETAR
BK. YRARGHRENR, NEERERES—EPEE, REHHREE. B
ETHEMEER L BF BT E.

BB T

RSB R DR K. KRS AELLAE, % AR B AU A R 48
SRR RRB R . SR A, ERAETERB, BRLS
FEEERY . FEEE—RIINBALERN, ATIRRERNES, RE1
HIRAEEER D2 aE, —REBA 15%KEBRERT, 90 REHIKTMRTUE
B A 1% 20MPa ',

e R TREARRME L FENEEABNEAESR, BRATRME.
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AEFATE A WL 1

ARBEMBEWHE, BaEAREKRBAIGKS. FIHE M TREmE L
RIESHRE, KABELIH, dTEEERNARX, BLRREN, Rafd
BI&UTRE. MIVAMS, R&EDEETHRE. THRIMGEHEAELALHE
R, WERSY. AOBEXGERL. MTRAKE, BANEHE, o
TRIGEKELHE.

et THEghREEAMEN, FEMED. BadE, UEIRE
BRBFB SR, WHAEAERERY, B, ARENHER. TRE
ERE: S BERER, FREEHL. LS, BERFEY, BdE
MR ZNARIRBMEL . KEWE % RIS, SRRESKE, £
ARVTBRKE, RERBERBEE, AEEK. RE LR,

BAETE: BABH SRR ETHAREEMEME, BThE
A HIRGIRHR S, MEEImEME R RN, ERERETIR
i, REBERHE.

W TBRE: R0 2 5% 0 0 k8 o B e 1 e 72 2 22 BB o
H, FEEERAEN BRI R A BB S —E, RmEMESEE
HIZS, BIEEBAES, hahs T IsemaH .

BlGRE: AR ERANELT, FEGAK. KR, TEAER
B S RN BAEE N AKRE, EREFMANERRK, 46K+ K
PRENFRNBEBAK, KOBRM, BB TIREER, b ng, Hmy
WAk 1~2 f, REBBLENELS. BAGKEK T YBEEET
A, KGR DRI HE S KB 2 LR, SKEDT 50%H+ K
i, BUBRHEMERREFALESRES, tREENTERBEE KNS E
HWmMTER, EHEREL 13, REGKEEKBE. BAGKERMRE 1N
BB, ARRERRERK L RS HA R,

BIFER: ZENANEIREERE, RERETA. SR oEE
BAAL, WA ERTEE, ERERENER. EHTHGERERKN,
RWERS, — RO ORSE, R IERAR AR, B8 &R
W, M T AR BRI IRE . 4L FHEHE 30~50CM & Emes, DLBRs
HATH .

2 BE®LE

REELEREIAFE. BERDY L OBEHEFRIEE LB, N
TRFHME AR XA RBEE. ok, A IS, FLARSE.

THFEME—TBRFE,

RIVE IR B ) [ 45 (Dynamic consolidation or Dynamiccompaction), ¥t &
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2 JURHIE K M T SRR H

B (—fh 80KN~400kN) BREZE—ERE (—&N 10m40m) 5, FHEH%
F, PEEAMEHGREERTHE, ShEhENRS), F£—ERHEAERER
R, EENRC, T2 . TEERSED L RTRILES,
HREHEE T B, RN, FERETRRLENHOEE, RO
R I = RUTRE.

BEFEREAN TELXEAERRER, 22+4T 2. ~RILERAZE
WM. BEE. WM. 4. ABRMBREREE. FURKUERBLESE A ME,
BHERTE. AR TEHORECE S, ERTTE. RLENSHE, BHE
HHESOREE. TR RN E 87 B0 B S TR e B R3] .
EREREANES K TERT, BSEMMEERREAE 7~8m LA,

BE, w5l LESEBERNSREEBRFITE WAAREHTERL
Hh X 75 2508 3R 5 B ik — R . B R SR A R RKA -SSR FT R KR
FMEBTTE. BRI ZRESEARBFT WK —RF —MEKELFEKE
7, FFUREEES. BR, XHEFMEERSAEBSEREAHRLETK. #
B RILBKE S, BRTEAEMREL, BT TZR&SHMEE, TER
A EE L, MR, M TEREANBRSE EOMEEITHRK,
4, EEEREETRILERAR .

B EEMME MR KA THEP G AR EAS. BT RN
BETBRFEDOER, REMAEMERLE bRET HEmEM XS, 8%
ERFHERRG G ANGEEBERKA. MHESHREY RXARNER, REF
JERBAN . B, SR UE KL RNIREE BRI ERNXE, 2.
RFTIETE ST B T EME SO R — PRI AL T ik 20,

MRATEIE A &1

BHEERTFLOEMNGFARFE &R, RODEFARLCERFEG L.
Bt EEREGNT. Bt MEL. BRERES. BFENERERET
B 15 m, HTFKAEHTE 2 m~3 m, FENEBFARBR AR, BT
B A R RN 2R (— B8 10 m), FUAEF LN TEMKL.
RENH—ERENHA . DASHBRIER.

BF AN E G ENRER S RAFTRLHERHE . ERDRE TR
ZE, RERANHE:

H=hy+(1.67D~2.5D) 2.7

Reb: hy HFEEE, m; DAFHER m .

Fy RS NARIE I T R E, —BERT, TRA 2-3 &, BEHELU
REEESH R, HTEEHHnAkt, PENSHBHRAELEM. HiES
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AR ASE R F TNV 24T 83

it 2 1] A — 5 DB 1) (R0 o 06 PRV e T - o B 0 P LB A S A B S e
SO TIBORN, RERE LB ERRE, HTRERBENEN T
MIRIRRE ], RADTF 3-4 B W FstiFa g+ s, &5E s
REBRLEMAY, RASL=AK. SE=ARREIRAE. B—BEHA
BRI R AR 2.5~3.5 1%, B WS ARETS S8R, S &t
AEARAD . NTABRERRBAGEFHEBEANIE, $—B5E M AEY
B K,

2) W TRER S

(ORBERLENEERNCEINEES I AFBSESE, —BERATHE
EAN10t~20t, HERAMAERARY. SREORTHE00FRE, GRHE
JMEFTEL 25 KPa~40 KPa, St 0Bk + 4R % E 1 B /IME . 48 T o i
HTASHTE R ENHSA, AT 250 mm~300 mm.

QBRFHETHERAFEDRHBENEFNVEENZEMEHARE. AR
WERENN, BRI BRI, PRI LR, B
RSE

G)ATARAE R FHEBKEWETH, 2R A T RE# F A S 548
R—E BEMMEBYEME, 5 AR HEUK R B R .

(BRFHETRHT, N A TSR R TSRS TR0 B kT
%, HRBUNEREME, U5 EERZS M TS RE.

(S)ZBF L= £ MRF AT R AR R &R E W, R
By 4% B R 4 1 M

3 RITHERIA AN AL

1) FAAKHERD B 4K 55 Hb I 038 I 4% 1

LR B BT 2 BB FOAE T TR REN+ TRAR. REaE+E
FMERAES, A REMRGETRAET, BE, BANGHRELER+ R
RRME, M SEMOSEH. HLREHS ST ZE, Bt FE
B SEMEEMBEAE TR, —BK LN 5m NSk E AR b8,
ATEFITH, BT 4m. FERAEN, 5 TIRERREEAEHE,
RS AT SIS B AR R S FATHE . BEROAEL IR . A S R B
m%,ﬁ%&%%ﬁﬁﬂ%mﬂTmﬂﬂ%Nﬁ%Ew,ﬁ%mﬁ%@EOM*
HEEE AR T KT AR, % TR AL Ao B A sk T K L 3 b
MK, AEMRRAL.

2) MARBRETE

Eﬁﬁ¢ﬁ*ﬂ%¢ﬁ%ﬂﬁﬂ§?ﬁ&ﬁ:
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2 JUR I B Ty KR

S = 0.95dy(1 + o) (€0 — 1) (2.8)
n=A4/4 (2.9)
SR BE (m)
d—HHR(m)
e HF & Al LI RARTLIREL
e—HEREEREBIMALIREL, "Ik E &R A D STHERRE
(RSB IERE BT RTE) MR AR 5-3 B 54 HiE
n—4F m® R
A—E m EFFHERER, A=(erer) (1+e)
Ar— R BB BT R(m’ )
&, GHREERERER, afERRAR, &R
Pa=Wa[o]A
Pa—HHE AR
V—ARABHAY, SHRLEAER, —RITH 1
a — OB ITR RS, AR 0.5,
[o —HMBHEFES, kPa
SERRAF B, EAMCHKEMEN, SRTHE. 2FAEHNENER, B
e KR H T, AMERARERAFEENMX . AR K
BEESFREA FRTTH, EAKRI—FHARKFRENARTR.
4 B (W) AmEE
BE)aREREED . ek Sh RERBHETRILE. EFRAK
BHFEACBIHILT, BRKERKN OFREE)E I BRINE A, HLaK
RSB KA.
TRILBMEREYN, RE)AHRGMEE, TR tERERAT
B MEEBIFREAE . BRIEERXFHT SRR R 2,
BEEEMAEETHE, ERMERIKEEMNESRE BEABAZNA
S . FERSHEMBENEARELFENREHRNENEFE X BARE
F B EE— SR, TORBE X EG RN R T R BT R R W), Bkl
Bhmsh R RMBR T TR RR S R LA WERE, MERTSRE, it
KEEES A HBEBIBEREEAZRERLMNTRE, XIMIERLTEMH
Bl + o LB K B T BORALER IR 1 A RO Bk R R E R R Y. KL
R )RR X — AR R “ TR RIFEEBAA “HR” K. AL,
ik HHFEmE R RRE, WRABE—ENTUERE, BIEKBEN
LUEBNTREEHIE. X—58, ¥TERTRAENRABRXHNRER
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ElASE N S R JAT's

EHEY, BARTERET R EER,

Wt RET ML ER, SRR P T AR, B (B) &
WRFEAERNARE, RN THLMENERHAGEEE, TN FRthK
MR, ARRREMRI: N FRABRHKANBRERNT 20kPa HAAEH +
SRR L, R T RGBT AR B SR PO, S MRTRE A b
ENEREHERT N IR TR AR BRAES, 7£RAR TENKE
REFREFES, BMTFARRERAEEOME L, LhERORBIERE,
HOT AR AR R A

5 VERB S IR Sk

RS R R T A b R R R — R KR Bk - I v, AT
REREBERE, WEMEREER T RELED—RGIW, MTET 1.0MPa)
WEFER, CRAMABE. SUERAASEE, Btk R memis e A
TEF, RBURE. BBENEHFSHR, LR RS AR Mk 4 Fizs
SESEHEALR, SATEE—ENES, R8BSR T R R R s By
— B, BB ABREREN. BT R e R IFNETH, AT
BEMEK LR E S —BEEREMERL, TS EEET TSR,
{EME 5 B R L R B — 490 . H v B3 — s AR PR 2 T 33
REEMBEREAZNSEFTOERNE, RERN T EE XTSI E
I TRHE

LR TR SR 0 FE 30 P ) i 20~40MPa IS4, ' R P A d e
AT R EHAELROTRENER, IR RA SRRk R, B ES 7
MUEHE R EST K, et BAR ok, FIRTASFF DA — SRR LT, B
SIHEHEHRS, RRRER, ELhRBR— eI ARRNEEE, T
PTG, $REhat+ MR RBE LIS R, SO M S A B 22 1
YEBE SRR, th ] AT TR SO MR B AT DB IR (L K R R
WS ER T TR,

ELBBMRRAEEERMBERE, B —A BB BE S0 Aer, &
RIS AAIRES AN : BB 1000m, MEREE 20m, MERKEE 20m(R %8
BUIRERZEIE T I+ ), vER B 80 To/m®, UM B 4E 2 TR M1208 1 3200
Tigt. BR, BRTHERBMNEMNDBEBRRK R A FNELE TR S
TUREEBREAN, R NES TEMERK NS, &R
73R 0% 8B LR BFh: ki TR B MR ETA 5~6 1%, Fibl, HT™E
WS 352 VR th DR AR T B e

6 FUE-HEAK B4 i
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2 LAk R T SRR B

ER—MUBEMBRNR S L AR ERES S RRWE T2 —#ATmEK

FEFE, B R AR e AL BR K BRI A - A AL BRK Ty I T
A kK A R UM O MUERAE A AL BRI 7 ¥ ERRBRE T, WEMT
B B AR A TR AR, ATEMEE IR AT R A VTR, SRRV R R IR T
(), TR LUK DB s e B TR UM, MR ERMBR R EEK.
AR AT D T DG PR A R B MRS L RS BTSSR R R
B, LTLARERTHENREEER, RAEEEREEE. SHEERESH.
HE, BERRERFERDTE, FEARNANIERA. FHREAREN
AT, BAXEXHERRN TR S,

B R R FLBRK U B BILBRAK E D R R R R B K
B BRBE D H RBR KR SR A LK. REKHAEE, BHUEN
B + B TR AT f i B —  BRE B R BN KFRBAEE. MEARELT
BHEARNEBAFA—BOR TR, WEABRKLERERU 15~20m Hik.
0 RAEE MR E PR AR KA R RS L EKE, NEFUR
Rzl LEAFR.

BT ZER R & EESOE RS, FRMERMBRARBREE L. R
FHLURNKRBESHWERESR, FRERENAIIFARE, BTN
BEFERMELFR, WEESTHEE RE52, REEEEAERRTET
R FBUE R E &S ME K, HRHAEAARELS KR RLERE
. BRI BT BRSO FrE £SO Eikie U R AL N R &
AMUBRFIRK, BEARBKEG TALEHKRFERINL), SRERPCRA.

7 7KL BEAAE N ik

KR—-MISEEENGIARRBAI ZENRAKEMRLMETE, XK
AREBHE, BF. BEZS. BEMNAKEGHRK)SHRERELH, &
Bl IBE IR, 7EHBE AL RS B LR BRI CR AR ) BB RF,
AL BF AR —RFIWE, hFERE, FREEARATEANE. Kia
SRR —ERERKTRME . WREKER RN AR RS . KT
TSR B ARARR, AR LB KR LB (CUKTER
WS SR RUR B B (A TR 2 58 R ENEERITE). BTRT
I SR K VR £ % AR I E (B B E) T8t Bk, fTE@REHE
W%, BEBERBUIHEE.

KHAKR LB HEE R P BUKE LAk, SHARE R R
HRARK L ERAANEAHE, ENEEAR LRABARNEN. B
MBS EME T RZHRE, #EERRETXRHESBEY BB TERE, &
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IRITEAF TR L2

B TEMREABMR . B2 TFERHREMEALKHRLHE, HERES
sk B RAOCHR R T AR, KIBRE s/ MRS

VAR

(DERMRTEHDEESTHERH TR, T IREMBASFTGHLAR
R, WMERRATERE.

QEERFAABHEAYE, PBREEKRLPHEVRNKEEOR B FRET
EWBERE, RTEUERAS RIFABERNEAMETSE. WX,
Rk £ T RAKV L BB mE K2R,

Q) HHRANENETEARKF, NFKBIRBEOBMERET, —RR %
BERAKRT 18~20m WH RIFOMBHRIE, KEROBKIE, REAEHD
28 T Z PR T DURAE, (B Hu0ds KRR it T

@R R EKYE BT TN R R L B+ 2 BIRY, BEs
THELEHALKE “AIER”. XE5HREOHEE T PERRR.

L ERTR, LIT# 223 MR LM AN .

R 223 )LMKE A E vk
F5 B RS ¥ Rl
1 Witk 23 EHTHRESRS LA SRR RKER
) — BH R 10 EHTHERE. B, P5. BRER.
HEWE 15 KEFETFER
3 WIFIE 10 BRI THY ., BXEE. KERELT
BB T vk 10 BHTAHKGBIERE KT 20KPa HIRTE
4 . — " Bt @R TR, . BE.
BERRARRANREUTEABE.
5 ERE 6 ERTRBMERE. R, Big
6 B R BRTHS. Ht. SUShE. Pk
N 1 BHTZREFHEME. BL580. N5,
; KE+ EBE . BEKIMER
BHE KERER e 1 A L
SR
8 AR & T ERFE s E
. — EHTHS. MERE. xS AH T
AME B [
10 TR AR 15—20 ERTNBENBLTFER M

n R BHTRE, 07
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3 FEH MR RO B R B ST

3 EHITERR R MR ERER A ST

AT L AL UK R R B A A TR S, GBI T L AR M- SR R
HEALHOE DL R AT RE =5 5, AR B B AT AR, A TR =
AR T T2 R ARk

3.1 TiEHR

b st Sk R A B T B P X E R E N, 28I, MREE
SRR, ARk A O E BE O, R T BB B R TR,
QIEEESRE. ABE. EBE. WHE. DA%, R&ME. | BERESE
S RHIBRA. DR AERB CERBUHBRIME 3.1 &t 39.54 AU,
AR 14 17 m?, KPS EMEB. GA%BE R AR =M. Rkl
PR, LIRS 2R, PRI AL SO, AR 2 S ERAE R AT

B 3.1 ZEARBLH L B
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IEFRITERF EA B F AR

GREERRARAH, BERREK. HHARAMEE TR RN
g WEARAERMUE—, BEL 6-13m, TENEFELR, AEEENMGE
BREA, WEHR 6-13m NE. ZFMrERE L& BT L JUAT R
A e LA IR AER. KXW B EEHRA RS AR
HAEARR. EHEEW BN X MR R .

BRI 5 R I AL F 5 1 R Hsh A, + R M BB RO A T
B BLURE. BNLYRE. RPATHREXENNFN L EH:, ik
FANEFRAFE T, ATHERERXERE D 11.0m. FENREEE
Bt Rkt %. SULTRECEERER T R RS I 3.1,
HAXELTRHBSENW 3.1.2 Figl. £LBEHRSH%0EES T E
Sm LM SRABNBIFHILE, MR LIMEMOTIE T RS, SIRES 3, 4
WA TRBAEFEL. ROEEAMTRAMEL,

®3.1.1 ERREHEE LB

BRS 14 EBRHEE (m) — B #R
1 £t 0.7~3.6 UM LT, ROBBRESIR, W8
i AHESERRRR, Bt SEEEHR,
2 WRRERET 1.6
FLBREK
3 B+ 0.5~1.6 HIE, SBREAY, BAILETLR

4 Y OB TR 0.6~123 K&, FTRENE, BLRCEHRE
BGE, HRE, THEORHR, THe
FREFENY, EHHaE

5 Bk Jem s 1.3~5.4

] PR TR TG 1722 Kts, SZRAVR, FASRY +80D
R o
7 R+ 3~6 KRta, S, SHEF
Hg“ ’ ’ Tﬁn g ’ H
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5) FFIEMTLET, HAEREEA. HILER. BENEERE, 2REAR)E,
MIVESTHEL, RERBTERALASTEENRNE. FRELRERIMES
BFE, FEEBAMT 03m, HEREHEERENGLRBE.
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FFo HETE KE:

1D BHRAE, WHTBRE, REMREYE, MNEERL. SHERESHE
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5) NP

HARREH P AR B D B SRR R, B — B2 ¢ kB T 54 I e
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LT, FEEESIBRKHER: fu~(sntnt)p.g AP, BAFLBKHE
B, g hENMER, REEHHTEAEN:
[or:8edv = [1-8wis + [ £-6dV + [(sn+ n)p, 8- Gvd¥ (48)
4 s 1 4 1 4

FAARTER, KAAEEE R ZF B TERER, EARNER
BTV AR, Hik, T4ERTRERORER.

2. ABAQUS %Ki/

ABAQUS £ —EIhfsiR KM TREEMNERTEY, RSN EENE
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ERRTHES, ZMHERKERAZ T ENS 0 0,y o3 MFESNS
0 7220 ENNMEF WMNEAKESBTH (ENSHTO.

o] 1<02<03 (4.9)
MM ENEEEAe, Aey, Aes HRA:
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XE 5 e f p 2 RIFERMEMBHR 2, B BREBHRIHBEANE.
RN EN NN ENBRHEREAAN:
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4,
Agy = ayAe; + as(Aef + Aej) (41D
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2. EREFAHEY
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R 421 MR, HER-ERERESEXFN A RE B SEE
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1) HEINERRSH
ABAQUS ¥ THRNR, FEBHIMNSENEELHFEAERTIRT
A, SRR BELOERURERESE TSR, & 43.1 AHSTREO#NE
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#43.1 TRARHEE
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BEAR%, SR K EBTRAR N,

BB TR E TR AR, S AN 7E 4k - b B kb 78 o
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EIE 4 (P5L) ~16 (FL)
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KWHRRAFRE 0.72 0.42
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