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Abstract

With the increasing rapid urbanization of our country, the questions are also obvious gradually, such
as traffic congestion, environmental deterioration and so on. In Yinchuan urban, to choice and decision
the traffic approach for crossing street will have been a key technique issues in urban traffic network
construction. Subsurface development and rational utilization is becoming an important path to solve
these problems that encountered under urbanization. It is the fundamental guarantee for the safety and
efficiency of the underground engineering to select the scientific and rational structural forms and
construction plan in the underpass construction.

In the recent years, the open-cut method which also is named heavy excavation technique is applied
widely in underpass construction in Yinchuan. After the design and construction methods of similar
projects at home and abroad are collected and investigated, the feasibility and construction plan of the
shallow tunneling method replacing open-cut method is discussed in this thesis.

First, the stratum distribution, soil parameter and groundwater level changes of the Yinchuan city are
researched by investigating and collecting exiting information or indoor test. Second, according to the
structural form and size of underpass which is has been built in Yinchuan city, the numerical model of
underpass construction process is established by using FLAC-3D software. The construction process of
different underpass construction method is simulated, and the wall rock stress-strain characteristics and
influence on surface settlement in different construction order and process are analyzed and predicted.
Further, rational construction sequence and optimum construction process are determined, and the
technical measures reducing surface settlement is proposed. Finally, optimized design scheme and
construction technology for Yinchuan district are obtained based on the numerical simulating.

According to the research of three-dimensional elastic-plastic numerical simulating for the
underpass construction process with the CD and CRD construction techniques by using FLAC-3D
software, the follow conclusions are suggested. ‘

1. The simulating results from surface subsidence of the key points with the construction process
indicated that the CD and CRD methods have the similar regularity, which the settlement of left surface
key points is greater than the right surface key points in two methods. The general surface settlement
value of the CRD is less than the CD's.

2. From the vault settlement with the construction process, CRD and the CD affected on the same
vault by the settlement pattern, but sedimentation value of the CRD less than the CD's.

3. From the level of convergence with the construction process of displacement that the values of
CRD and CD have the same displacement on the level of convergence of influence, but the level
displacement values converge of CRD should be less than the CD's.

4. By contrasting the plastic zone distribution, the results show that the walk rock do not exist the
plastic zone with CRD, but the walk rock of CD's has a few plastic zone, and the plastic zone placed in
yield surface in construction. Some zone with CRD where placed in yield surface in construction are
same with CD's.

S. By the numerical simulation of the construction process comparative analysis of the CRD and
the CD, on the whole, the stability of walk rock and supporting structure of CRD has relatively thin
effect, if CRD method is adopted. Therefore, considering the stability and security of the underpass,
across the street underpass construction, the use of CRD is superior to CD in Yinchuan urban.

Key words: crossing the street underpass, shallow tunneling technique, numerical simulation,
FLAC-3D, ground surface settlement control
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RELAGHITHBE. BitP, 9P R/NNTE 3~5em ZBHEEDP.,

O LR

EAPX P iR L, KEFESE, RELSAKE, FATREWRRTH
BLEu et WwHESRER: ABUTRETIZHE d=D/40 (D YRR, WFAEFZRE 5, 8
SRR XX EGE TESHERE, KPGttaesy. REAXHRYEZAEE0 T LR,
WS S TR PP — R IAE 24~30cm. SRR RSB GitE W 228,

%22 REBS TR IRINI P EE %I

TRAHK RRERHSRRE M. BYIESER BXHERTERS K4 TRE FE R

K /e SRR X (]

! Ehk HWAD OmE TmE
YIXRE 250 300 300 250 350 300 300 300
ZHEE 300 300 300 250 400 350 500 450

@EE TR

—CRH C20 i+, BERARZHRANLEWBTRM C25, C30 RBEL.

@Mty

D ME: £BA, —REH HEH: BN, SHRMTFN. IRAHN. BRTES RS
FE LA i B =R H AR, BERRTWLE. =K. 5%, THH 020mm~d25mm
IR BPRERXFCFRVERRER, #PHARN 012mm~014mm.

2) [M¥E: #ZEEE—RHN 0.5~1.2mm.

3) RPGE: PR IFHMNHRTZEERDTF 40mm.

4) PrEHE: WXERARILEEY, HZ 020mm~®22mm, FEE 0.5~0.8mm.

5) BRFEE L. BELENRNGA, NSHNMAEEENSEMOBEL, Wl THRAE
X8, HL KA 11, BENEEARTAREREERNSE. BHERMKE—BHA 2~3m.
AT BHIRAEL AR WA R R, RSB AR G R A AR AR T

@M

WA TR AR A PIBT R h AR, AR R MR, RN AAMES, N
[t g2 - BV E LA =22

D WHPIRE TR R, WHHAE RN 4~10mm, FHAN 6~8mm.

1



S k2T I X T BTFEETRERLLT

2) AFRERBOER P REMN (AT HEHIRR).

3) MAMEFEE A 100~300mm. %4/MF 100mm B, BESHRELEIREM, HPHMERE
ZREBHRZR, PRAIERELMNFEELE: HAT 300mm B, 2KKH)THHRERSHRE
ThEER. R ESR 100mmx100mm. 150mmx150mm.

4) WMHNEF ZEENA/MF 20mm.

5) BERTARHNENHN.

OBMELX BTN NIE

PR BB P AT R ST B T B A RA R R, SRR, SHERMME
M. A43GH. mEEA, FEKALR. WmLEEY. BREYNEEA. AN, £LRRER
EHEATAEHATHE, fSRRART HREHE F TEP RN RSN, EFEMHBEN
BT, NS TSRS

(3) ZR¥BIRH

ZRHBAREEHER, ZHER. TKERUERETER, RERXHRZRELE
EWpREt, FE—SHeRETEENSHE.

QK H BB B AL

ZRFINARERNNX PR ERRERA G, FNR&TREMN:

D BERUEREEHBRTRE.

2) APHUSUEENT 0.2mm/d, #EF FIUKSOE T 0.15mmv/d.

3) WA WHEIRG, RIB A S BB 80%-~90%.

4) PIHIXF KARBITRERE.

5) MEW—EHMER, TS ERI&FR, THRAHEE RS, H KA BN,

Q@ KHEIFE

ZRFIRIARANERE K 250mm, FHKEAEN 300~500mm.

@t

BAT, £ TRSERPEKEERNILNEEY, CRERRERENEHETE. RIS
REHKHRT . LSRN Mt B LR (8], R UYL R RLE LB AR R H R Bt B
RIVEERBEREE D, HERMHREO. £FEN, T ESMmEnt, HFATFrES.

@BEHFENFIBER

HFEEAT 6m F/ATES, —ARM C20 RE T+, £ XIHE KA C25 5 C30 MEkt. Hi
BEREWERTANTE, —BRADT P6. HBMITHMEAS DT P8.

(4) BNTTH g+ IR R S 50E

o EEFEHE AR, WFE 30cm, Z4HF 35em, HELHBREEER Sem. I
KRBTSR, WS, M. SRR LR AR R R, R BRI A
Lo BEEVINE T TN R EMAGET D S E RGBT S, T2, ML 409 Sem.
PR, WG, HEE.

FENBEOEFE WA 2-3; BUEFRAIHY R+ BI4S HAR T A W 2-3.

12



SEKET R T | Eow MTRE TR

%23 HRISHE
TR%H HH i E¥:3
SRR L C30 HBERs s10

- g ew 42, £ 2.5m S48 20°,[EFG 0.25 m

L] B O25mm 11 ZH, B BEEAMNAR, HEE S, EELH

X 5 R BLAR

il # ®14mm. ®22mm, FFEEE 0. 8m

MM . Hf2 8mm F4#% 150mm=150mm

ZRHE BRRst C30 S10
Hark EH o115 A8 15cm

23 BLEB M T BEHBSARTEE

2.2. 3 BEIXIP

Kb iEE T AR NIRENRES M EET TR, R E TR, SERAEREE
TR . 2B KTHER T HEARTRR 0115 (EMRITHEIISY, EHHEE 15Scm.

2. 2. 4 PiHEKI It

BELWRIBTHK—HEBERRM— AR, BT, EANBHKR—BEE “Br. H.
#. HAga, RBHE, SONE” WRNCLAHEKEY, BIKTE 2F48, FERE
fIRRCY.

FERBM LIS BB P R U S8, LD E, DG E, RMBIE, SamERERN,
Gt R IR D RKE S AR T IR, NERBEEANILERR, BETBLEYE,
BERBENR, Kt LB kRS, BRERY. T ERSEREE, EEHK,
FTEARCE AR LASE A T, BREEVRRBSH RN Bk ENEEL EER, RIRGS, Bb$H,
GAMBREN: RN ERKHBRZM S KLAES, MBEEATANME LTS
T2, BEREEUN, LRI, TSR N, SHRITH TR RN, TIRARHE
KA R,

HAT, BREBTHK I DR AR AT L FJLT.

(D XA BILASATHEK

ZIAFBIEAS s K SRR AT RS SMM A B HEK RIS 40 5 R .2 (BRI B £ K . 4
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TH KER EEAE BT BMTEETEEILRT

WS Rp B R BB AR R R . FALBUE R A BRI, ERRES
PR —ERRIERIEKE, URBRIFHAM T KRAERRENER. PP E=
KABZEKSTHAEERRENE ZFHRHANBKERN TSR TRKEZ T RI#1Z
bb.

(2) ZHHBIREL

TR BB K BIE S B SR EEOEK S i TR ARBI K. %H 85 KBK
TEXARA—ENBRAINGIKRRI(NREFE, BRFHREREAHEHBRET-15C
HERET S8, HAMRAMET 85). M TEEMBTAT KB KPR KK, BB IEK
WE, B RAHBR BB ST ARTEK.

LT RE <A H AR T T KRR R K. KA B ERE KR 3.9-4.0m, KOFHI4R
# 1106.70m, HFKAFEZ T ERZERRRKEHE, BHETHRAL. KZLERZ 0.5~1.0m. FE
BEXHESAHBIZFEH, BN 5 RHBIZREEPIKREE, $ZU —KHBIBX
REL(CHRBIRS A S10), ARWNE KL, RHAUBAE, BIARSERAHELAIBKR
W BikBHmE 24 Fios.

24 S5k @

2. 2.5 FEXPH R

FET. 7 RV IR MRS TS A R TRNET A RaEaNmE. EeE. PR
B (CD ). +FKatkik (CRD). IREF LVES. Jhah K24t TE Ml L7 EL KH CRD

BT B PE s it NS R BN 6m, D TR KR4 FlEY 9m/12m, BF
B, FyIEEBFHPREE (CD ) W+FWREEE (CRD %), BTFEBERE 6m, A
T ERMAESERER—EEAEE. XHA LKREFZ, SRER 0.5m.

o W S R+ BB B A 4 BB FHZ LT 23 9 WL 2-5 Rl 2-6.
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FH KPR EERLR BT MTEETRRLLH
e ————————

6000

2000

5000

6000

B 25 PRigERISBFESFRTEA
6000

;
/ 3 5000
= 5000

6000

26 HERIEER T BT RS RTRE
2.3 KE/NE

(1) ETHRARBZEIFEHEHIRREUTERRESE. BRI BETHE
MUUH A KIEM R R, MR T IRERIZEE . SR AR,

(2) KM THRELGE, SEREKIHLR, WE T LBl 4 T EErME
R JLERSH WX RSBOFE T TR,

(3) HWE LR R <A BT T I R T AR R MRS A, #ET T T EE MBI K
Wit
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THXFGLEMiE Y BT YPNBRESRIEER L] FLACID ST
E=F FIPMEEEREAEELIRISTI FLACD RHEE /T

3.1 BiEX R R IANEE R IR

R TREP R MBS AR SRR, ST FEaREEFRL S TRE AT
FPREBL, XT2 18 ) % SR 4 B TT el T B TR sk (4 B T AT AL, T YR ML AR X B W A 3K
P EME AT LU BTN, M T BN RAHRE L T SRR, EEAR
BAEDFBRFERET SR SE— L TREE P MA S, X FHR%TCER
0= 4 5 BT o) R T B8 T (5 4 7 o BB B0 S 3 0 S 1A 2 P R L AT R A B
R, Rt iX Bk s E g s ik, r 2 %4 ANSYS, MARC,ADINA, ABAQUS,
FLAC %) HUXPENE RS SRR 2 Wl MR 5T “ 4 & “F6"; M FREST CREs
B ERBIT (SHAMT) BRSSP R RMA S EE S EFRTH B RLH, BES
M ERIXEETREEALT “£” REW,

TP REA S TR BRI, M. SRR LSS, T
BB G A T BB NS EER. KEWFCIF SRS, Xt T TRPEHMN
AP H AE, f0fe] dEBERLALP H A T R WU SRS M R P LB R R, R
RABENXRAZZ P, '

3.1.1 R hEER

HiTE S EM BT, SRR AER EERE R BN E MR 2R
FEkER, XTiETELERER, BEREERE. NEh. RS, FURRESERY
BE, TRELHXOLRARTERMH; TEE @S BTRER.

HH D ARG TR .

(D TS IR AR, FHTE, #RIKM C. ¢ RETH:

r, A
e-i

R, 1 AHHTIIIBE = 0.6R st AWBAITLB BRI, e, i HHFFHIABEE

$.=6,,C,=Co+ (3-1)

A h B MBI AR .
(2) SCHR[3S)A L T Med X B R A AR
E=E0+2 (3-2)
e-l

(3) CHR[36]45 WARMMILR AR, B THEASURED, TTHIE, b EE IS
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TRR¥H BEARY %W X mEREN R BRI R FLACID SKAHE
L e e

HTHU TSR ARG
q=C0(1+-lrL4-x104) (3:3)
9.8 e-i

AP, n HYERER, THUD 2~5.
3.1.2 BE/ NS E R

AREEEREETE LINRRREY 0 £ # R RREE S —E R A EEr L7 s —
EMAE, SNENBER AR F XM - eMARNEREREYE, EREENSER
EEXTHZEGE THRRE, XRARBCT £4%.

ERNFERRMARR—EGHNES, XEGERE, LSRR A REKX
TREH, ERTRTROIVLE, BBELE. BEMEEY. KBRAKERFHRIRE
EHEL.

EHEAHF, MREOTERERITRANABREFREFERTSH 0.6m~12m FHRFHRME
B, W 31 R, Bk, ASEEEME BT R SRR SR BB R TEE,

""“" = ;“Z’w f,,__us.ﬁ..a.
e i /

& -

H3-1 0 SERIENERATEE
JCHR[42)3 /N FEE R MBI R L AR S F IR EAT TBHEM, R 3-1 BiR.
% 3-1 BEMERNRENNBN SR
Hujz WHEGE EMPa Ly HENoMPa AR HEyiNm

BtE 30.0 0.30 0.02 30.0 18.5
H¥BE 100.0 0.30 0.30 35.0 20.0
3.1.3 PR 22 A58

e, Wi, REFE LR FRETRES, BEEENPS P RARIHAR, %%
WXFRFEAEHBERERE, ‘BN NEENRIE, MEMETR. 54 BEETE
LB, BEREWRENATHAT. ARE. DB, B, v TS &M,

HHE S, BRI R 5 AR B RO AT B R, SRR
1BH, WEFAREASHOEY, $REOHEGITEATRE L, FHARN:

ngEg

E=E0+ (3-4)

<
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THKET LR X BT MBS R R AR R FLAC3D SHEN
Ot ——————————————————————————————————————————————————————

AF: ERHENVNC P REEE: BTN LRMEEER, E- MHNMIEEE; S,
—WHNEER; S-RELHRER.
sest, EREMTE, AR AR AR TR T

3.1.4 KEHIAENL

EWMaMENRMRAR, EFAHMMR, BEFERER, URISMER, RFFZEAT
FITANESRE R RE R, it FRZEAT7 BE 0T, mK 3-2 .

20"50cm
.

09 ©

ﬂ&
a) Wi

B BT
3-2 EWHEE

KE R R HLE AT LUASY A B A%

(DHRAN: B TRERTRE, M EEFEiyBE NG WEZRITET, BRRE
i, CABH IR A SRR .

Q)RR WS WME_ERFL R BEEEAKE . KEBSER R TR, Ul RE R,
PRUEH R E

HEEATE S, EMANALETR: TA-EBNERDIEH, BEMNXIR
RRM R RE SN TRONERTEE: HAZHEMERROER, B R R ITHKESRL.
PEEA, ERMEEMLARERSESE—R, XTLETERNENMEGHERAREEH link
R, MRS TRE=AT AT, FHE5EREE—EREZR,

3.1.5 B gHR B L ay4E il

BBTFIZRG, HBUERE L, RENHARAREE, ATRESEEEW, WRETRE
Hok RIS, B RS PRI AL M7 R, 8 e R SRR, Bk A SR PR,
WA, IR R AR A, A — R R BB A BT BB B R, BRI
P, RFEFRERE, & dE AR RE B, FTAERIS T 2~10min WA, KB EFE
RGN, KRAERBE THRAIPHN_AZHIREZHZAZIRE, BT REME
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TH KEW X B=F TP mEE RN BRI R FLAC3D %41+
- ]

B, i 3-3 Fix.

B33 RN ZERTER
B =P N R A B R, RN A, MR R R
BTSSR, B2 R AR A SRR A R B TR S B TR AT L. T8RP AR A
B, EHEPERFELRLMEEE, HTEERMAYR S HRE L™,

3.1.6 R L a9l

HSURE LA TR S5 TN RIRR TR R A —#, mRFEREEER
SESEA BB SRE T, MAMFRRLTEEN T LM%, W REE R E R BB
t, WAMFRETEANRBSEHN—ES. EEHNE, FRAANERKAL, WXREMS &
T RRRAEEME, KB, ESUREL TR MRARS N, Ritk, HSRER T AR TR
HUE IR ) 1 W] e R A —HE 6

EBERRITT S, MFURETH T AR R H S B TUaR oA TR A TR

3.1.7 ImR) S22 AR L

ZER TR B ek, W ST B 1 S B o S 2 B8 2 S A T o
3.2 FLAC3D X4 E 7

FLAC BHE4EN TR EBH& B 287 (Fast Lagrangian Analysis of Continua) IR X4ST, 3
BARBEAELSBHOTEM, BEHNEHRTHEEH T 2R 50 R & A0
KAL) Bk . KBS, FLAC KA T BEUTHSIARME, THEERRARIKL
ik (RIEAERE). 5H—77, FILMERZES S EME, FLAC A H AR EEN RtT K
BT, THBEREANE KB~ ENEHER. FLAC B AR E5E,
5T AR ) A R RE TR K HO AR B S b SR R SEBR A BRI BH AT A

g B uik R — M IR R MBE T, IR ERRERBEEN RARE,
MEMERR, BEHSES KK, HHENEOEURTERERE, RAFNMEHTANER. RigHE
FTHECAHADE MR, W HEMP, TENSOR, FLAC. H# FLAC R—F&{IH T KA+
FeF AR M BuER, T RATXEEN. B, Bk, BE. B FRBUREE
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THRFB-LZAE L BRSO MBIR RN BRI I FLAC3D SFE N
e ———————————

HIRL AT, WREREFBATEI ST, EEGFE LR EFRTE,

1986 £ Cundall A IHAIHE it 46 7% H BRER L AR IZ B B4 48 B B 7 B A TR Bes ik h ¥ 1)
BHFREARRF. RENBRETENHRETETENRE, ELRREREMMT. EEED
LAURRG hEEHMEHNM. ©RAEH SR IRBHITRE XE5HBOTEMA, k@
ETEAESE, ARHANIEER, THREARTEA, Hit, SHRED, REER,
BT HEVLK BB AP LR E. FLACID BHARBRFI MR ER. PR, &
WEEXZR, RIEMHNBEBENT. KBRS U RARRUE T %5 S A R A

(45)

3.2.1 ZHRBRNEARZESTRIEFRE

SR ERR U E M EERA U FER RSN (1) BRI, SN REE R
FHEFATEETT, HHANEERAYE L. () AREATE. BRETEENEEG—F
SEWHTRESREM. (3) BARBTE. BRAEHTERR, Witk REREEHER
EFERE.

@ ZESPBMATRESEL,

LR R I H 4 P R R A B O v, DR Was
BABENEANEAETHES K, MEtEdRs, XEE
AN NG M LA T 155 20 8 A A D T Ak 4 4
¥, BiA1. AR, AREEASR R NEA LTt
B, ANTERETTHIRN S RS EUE b oy D0 4 AR A
T4y, AN RN AN NES—AERBIEATHA
B AR AR P A R, KRG EXE S NE AR
F1v AR, XHT R R T # RN T M TR 2B  3-4 mEHk

MBYPBENE, XEBNEKSTHMBERT TS EN—EAUNESR, WRTE
BN

i 34 FR—DEE, WASTH 14, FoERRETE 0 ANOE, RENE—A
HIEENEN Vi, WETHAERARA:

¥AL A3

i3

IV"~ AV = IV,.n ,ds (3-5)

Kf: VANEHERKE: S ANEARISIEE: o MFREAMEERAESH.
* THNRRTT, Vi AEMLT, AR HEAFE, daXG-5)TA:

1
7 =—3—VZV,.In§“Sw (3-6)

AP ERRIRFVAIRR; )ERE I HER,

@ &z

PRESHE Y BT SAT RN R, BARREEEPEN AL, REETEF A
HNBATRIR. i AIssh TR R A T A
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THKZW LR X BRI MBI R IR F FLAC3D AEA
e ————————————————————————————————————

dy, _F'@)
_Vi_ 3.7
ot - 37
A#: FOAE B ANE I FENATEHL R, ThHEDEESH. ml b 154K
£ RE, EHTRSREN, XHEBUREMRIESRERE, MAEM AR MR AL
FEPRE.
¥ LR s LESFEM, WATE R

Vie+At/2)=V](t-At/2)+F/(t)/m' -At (3-8)

@ NAE. NARNENTEN
PR B B H ST R ERRE NP RN R R
e, =1/2(V,,+V,,)- At (-9)

AT HAE-6)E L.

HTRZREE, M AR EREN SR, &HSRNERSMNTTERENS, &
AEFRAGOF, EFREAR P BT AR AR P RSN E TR B IE. RFE D)
BRERU T MO AR FES, #ANTF-HEHTHE, ARG ARNXERFRR.

@ KRA

MNTHEEE, ERC-DOAFELTMATIEEREE, UERENRSIZEHERLEEL
B ERESEIANFEH BEF). B AGE-7)ZH:

oy, _Fl0+£'®

-1
ot m! ¢-10)
BB H:
£l @©)=—a|F/ @t)sign(v}) @3-11)
Rep: o HERES, HBRAER 08,
+1 (y>0)
sign=4 -1 (y<0) (3-12)
0 (=0

® WHEF

B LA B VT ARt BRdhr 4% B B 2047 B v SEAR 3R d i 3-5 B

Tt # BRSNS EE, ZRPEHE Y B ESA B SIS TR R R, XER
ZHRERE W ESRA SRR ENE, ks, KB, KBEE.

THYER AR I A S TR BT BT R, M ERER R EREARX RS &R X
FIFEFELNZS, X TERMNZRE, R ERILNAEE, HRANFEH, %A
EERPMPET R, TR RERRE R, i, BREAERRIEERE, S—PitH
B v LA R, BRI SN TR T AU B BT, A5 00E TRl B84,
il LR ARSI RS, RE—PREMD, TRHDNEEELKR, K@% T8 AE
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R R 2047°8 BER LPmRERNRAEAEL B FLACID BEHA
e = ———

F RS R AR R RN P HTBRNRT, EefRBIRE PR EE—H.

B

R
R KSR |4
REK S ARTH D
o AT HRH A

AH R

HEA T

N T e T T e L

o i K R
RARS

@ 3-5 it MR
3.2.2 FLAC3D A#ji&aRy

(1) FLAC3D Z##iRd 44+

R RIS TN E RN ER R, BANMRMGTREM TS, RN
—MAERFR, K, AEERHTEEREESUN—DXRESR. SHENRAH TR S
BALERIN, DAEEBUFEA: OTEMBHERNFSE, QAWM EHEE. RE
UEFOAWER S TRE HFRE RSN, KRS BAEMN. FLACD FUE1T
BRBECKRFR TR, CAHEE 10 FRBMEME R LRR.

OFFZHA null

O3 MEUER(E . BREERENERERREETEETY).

@6 B HEHRY (Drucker-Prager #%! . Mohr-Coulomb H% . AR 8 4L/BALBERY . 88 A0 15 BB A
R, QAN RR Y EER. BIEM cam #iRY),

(2) Mohr-Coulomb #4 ¢

KIBRIGS TEARRCA S RARERNGEHER, SGa0WEE, ZxmitEds
BRI TR null R, BEMBNBRMBR—ECHER, BR—ECHUNRRT
s L AWER, SENTREEENHTER, BHENRRRTEA. BPEMA, TE
ZEM A EBRARE A EMOMHE ARROMEERAR SRR MRRE R, 8. &,
B, BEL, TEEHNUREE. B TFRERESTEAOTR.

X FRRERL (9 BRI B 4% Lo X BT PR /K — PR ) 48 (BY 471 JeE AR e 2500 iz 1 53 88 p (LR Ji AR
WH), LR DT EE MR LT S B IR R AR

O B W)

& FLAC P, ZXHERMMEIHB T EMAMFESNNA 0/ 02 o3 AIFESN S 0770 T
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TE PR 208X BT P AR RS FLACID #H N
e ———————————————

R A3 AETT 1A MRy 3k B 5 B v (R ) A ).
0:<0,<03 (3-13)
HRMENT R A AesAey BRI A=A’ HAS X E LA e H p 4 HIR R 58
5, BHSBRREBHRINBAIAT. BRERNENDNENBHHBREXN:
Ao, =a,Ae +a,(Ae; + Aej)
Ao, =a,Ae; +a,(Ae’ + Aej) (3-14)
Ao;=a,Ae] +a,(Ae’ + Ae])
AP, a=K+@/3)G, a,=K-(2/3)G, K-*hHHE; G-PyHg
@ )3 BRAE WO Fih i
ETaR G-13) RE, ENAZEA (o, o) FERABRENTIRTNE 3-6 MR,
R R e H0E XA A RSB B AR RN

f=0,-oN,+x|N, ' @-15)

OCFEO0r=03

4
% R
//‘
e
78y
B /-—-———/—/ ——————
e -
_{_/__._..//C
/ P o
=
A /// ZC,]N,
P . —
e o3

b)ER—ECHIFEMN
M 3-6 & £ #1#} Mohr-coulomb 485 5 #3750
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TR KFH ¥R L BT MR R AR FLACID AR
e ————————————————————————————————

B B B C 5 77 Ji ik 8 B XA

f=0'-0,
Rp: ¢—BES, —BEH, o —HHEE.
_ 14sing
* 1-sing
MEGRERRERIT o 1
, c
Oy =
tang

B S H ¢ SN TFAEHCEKEREEN, B g'=0,-05Ng.

BILI e B g PR RLRY Y BOAR MAR R IR B R, B g'=-0;

TN A FB R FARNER, o B R—FSREEN, il e X =8N h%
B RHE MRS ERRBETHR. EXRE R (0, 03) =0 UK (6, 03) FF =0
M /=0 BrAAR ML X LR, Rk HRIER N -

h=0,~-0'+a,(o,-0") (3-16)

EE 0, O, WFAER, EXWF:

a,=\[1+N} +N,; o, =0',N,—~2c\/_1€
MR RABRENR -, DHE ) o) FERPLT 1| KKK 2 KK HNT b=0-R+X
5), Wl 3.7 Fn. WRMT 1 X, METYISK, FEARY ¢ BErmaniE, NP
1% £=0 sk b MROLT 2 X, WE TR, M bk g WERREIEN, MA
AFIAE =0 sk k.

33| o f£=0
£ =0 (3]

)

B 37 R AR REEX
@MW S R
HAERWVIBUR, Hmshiklh:
Ae? = & Z%(i:l,?,)
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TEH KFWFLEX BT TPMBEH N A ERAIR T FLACD S A
XEM AT BdmEsE, wxxh:
Aef = 4°
Ael =0 3-17)
Ae} =—-A°N,
#ﬁﬁﬁﬁﬁﬂﬂb&%%ﬁ*ﬁ%ﬁﬁ%ﬁ; #-SHAERXRsEL, MK (3-14) FH#
23Uk R
Ao, = a,Ae +a,(le, + Aeg)) - A’ (a, —a,N,)
Ao, =a)Ae +a,(Ae, + M)~ ', (1-N,) (3-18)
Aoy =a\Me +a,(Ae + M)~ A (- N, + )
B RESHIE LA N H O &5, REETENL:

o) =0 +Ag, (3-19

XA (3-18), FRH LRI Rora#ERREHMNERRNEZ A, 05METHHE
BB RN,
o] =07 +a,Ae, +a,(Ae, + Aey)
o} =03 +a,Ae, +,(Ae, + Ae,) (320
o, =03 +aAe, +a,(De, + Ae,)
X FHIR BRI, Bt N
Ae? =1’%,(i=l,3) (321)

i
REVREENZHE, AKX 32D Mg, BLREYE, HAEL:
Aef =0
Ae? =0 (3-22)
Ae) =4’
EX CRABEUREDT E ).

¥ =0, +Aq, (3-23)

sop, 1 =L @)
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FH AR L2 BTE MBS LR FLACID A
L __ ___ _ _ _
3.2.3 FLACID BEFHIEFRESS

FLAC3D B _#MH MESEF FLAC2D MY 8, ST M. S0 EHEN =485
HEASHEERNBHRI . AR=SGMERTNEZEERTRUSLFNEH. BT
KGRI FGER, £ AERT, SMEREBRAZGE, REEBHENRERNY
g (KZEBHR). FLACID KA EAR# Y B EENES-BHI R BAGSIEE R
MR BRI

RE FLACID W HARBETFERES ik, BHAHERYARTHENTESEE T
HRNEA) ME, ELS5HATHRETEEAESE R AES,

(1) FLAC3D #HPHEHT “BEERL” AR, BEAHEBNERHETEH RN BY
BARBYER SN X IR IMETE 1% L HH A TR Y « BSR s ™ SRR BN HER
&5,

(2) £ERHETRE, EMEAERIEAR Rt Ak, Fith, LB
RENNFANFEIFERNETRE, EEUE LR ESRAFESE LrREE.

3 KHT— “BRAM” TR Fik, BRI RIHERRIN A -NEXRKIREHTIE
RriwtE, JLPLSEEAUXRER, TEAURATRESERBKGHERRELERE. 7
HERTLEFERIEER, XRERERHPEARMNIFTLURR S L T4H; EILNER
18 )L A ANVE R 0 B2 #FEE B A, BROA A IR M B .

R, FLACID WA EMAR, XHEMNTMEHN MRS MR T o HAE. RE FLAC &K
B APRET 12 BEah 8t (primitive mesh), XEEPIG BT RIS FRIIMBH=4T
FEHURARER R E. T EMDIR. [Met, FLACID th A& WIkFEFIES Fish, o LAEL%E
ERENGLKREE. WRERATHER, FLT/8THREIRF. '

62, BT FLAC3D SHER AR 3R RH BB/ & 21T XA, IFH Fish
ER AR EMSRRABEE TR, R, ST -RTEERARKR, BRI BREMOMFE
A, MR R RS X it H AR, FLACID BF#fie kb REREEmR S, ¥
B, XtRAKER=ZEEIE AN K, BEAXHEERR.

3.2.4 FLAC3D 25 B

AR BRI R A = Hog Rk B H AMTRYUT FLAC3D, RUATHR KIS GBI, sl
S bR UL 1t S 4 A8 219 R AR R 0 FRAR PR B R AE I BB R BB RA I AT, @R T
SHTHRBA MR R ARE S, EERT 10 MEBEME AR, THh. 38,
G, BR. RESHUHTHEER, BRERRIUEMAS, TUMNEZHREAWER, mEk,
EAREAARL A, B B, B RURA LSS, #El. #4. 2R, 118,
HEBHE . AR, FEETE, WIS s L TRE .

BhRE, FLAC BFATAT FAlE L TRAGMHRS . Ol s MLt P eA
AN REF M ORIE. § LAESTHT LROZRL ML, @RBETH N IR
BOHH, #4. DRPSRNSTT: ORERRST TEPHNIHHEHNLEDT T OKT
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THE K RS BSR XPMBE MRS M FLACID RN
————————————————————————————————————————————————————

ZH IR UL R K-S AR R @RS K B TR R ALBRE DR R /M
BUBRST: ORTRIGHERASEESTRMEAFENERERENEE.

3.3KFNE

(1) RIS A KA R4 e R E P LBy
(2) v FLAC3D SEMAKMFHRE, Rk SHANRE;
(3) ABNATERER-FERER, A3 Eh T EENRERIERE T B KIE WS,
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FH ¥ PR X SEVE BNTEEARI B TRERERZE T RASNR
B e e

FWE RMNTIERFBEDI T T REXEREZRL
HEEBAR

REETIREREAE: £REPZHELE, BRFERITRERGE: #1TLERY
BXPMHE, URSREREER, RIEBEKREZAEEY. ERTRERTH, LR
SHBERETENR S, EFABRNBITR, WTRE. K. K hRrikiE. £RREkR
b, AEBAFRRERETEEENEENXRBEOTASE: R POAERESHEL TR
RAAREE R E AR ERN N AE. AERABES TR FLACID MRS FEHF T
WERM P REER FRIBER B L B L SP SN RN SREHT T, AThE
x-SR T RENSRE LIS,

4.1 ERBEXFREATH T BELRER
AL X AT TS B 481 A 15 A5 XU B R B4 30m, 73 B4

H, flBRKAERRAMAGTE, BAEGERENZEER. SLNRBERNERE
1110.59~1110.70m Z [@*, BHYLFESAE WA 4-1 FroR, TR HE K & 4-2 iR

41 BRDERSGEE
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T KEB-HEAT S X BOE ANTE AR IHE TERERERSE T XEBRNTR
. - . - ]
4.1.1 TEMREHS

Bt Eh EETHHWT 5 2.

(1) LR Q™. s, MR, TEMRL. k. RAENPBESEN. £ERA
o ZEEHX WS, B 0.6~1.8m, FIYHEME 1.28m.

(2) FHLE Q™: i, Mg, MER. TEHR/ELANLAR, RETHRSOE
MR, WL 1.0m 246 HEEENRRE, 454, THMEENEET 10 EHEHt. %
BB EESH, BE 1.2~23m, FHEE 1.70m.

(3) MEMTE (EH+) Q™' WlE- Baf, MER. TEEhEEMNE, KER
BRI, PE-BTERE, PE-EI. ZREHREES G, BE 2.1~2.6m, FHEE 2.38m.

@ BB (EHD) QF: Hifs, WH, MER. BERNDS, TAERN, KT&
B, &P, ZEERREES N, FE0.5~1.5m, FHEE: 082m.

(5) BALE QN FEUABIE, BBKL. FB-EKE, B, PEHLR. 1Y
PRAEBEANKA. A, SHE. ZEEHRK LA, 5 2045 FENLE, BREME
R, HENEFER.

4.1. 2 5 X SHMSHINER
BIEETSHETREREHEER, GOMTRK TR RO RS RAE, Lkaht¥
TEXVRITRRR, FILLFOTE LRER, EARIS MBS RIONMTTRE: LR FRESAR

) WISEEE, HUBIE LA DT RS RO FTREIE WA 4-1~% 431,
£ 4-1 ELERIFEBARREES

FHRESARE (REM)

o N o . s gGite AB
ESkteg HAN HHEE FHA BFHE TREX EEH FRE(g (alkPa
FHEL 7 4.0~8.0 57 1.6 0.28 0.947 54 110
A0y o 14 3.8~7.7 59 1.4 0.24 0.898 53 150
Bt 2 6.2-6.4 6.3 — - — — 150
na 1 142~261  19.7 49 0.25 0.914 18.0 200
29 295~812 168 15 0.32 0.875 11.0 300
RV EEFHEIESPVEHEUREREIE
+B LDk Zi o AR SRSk 9 PRt 2 LREK
HK (%) 7 22.5~24.3 234 2.3 0.10
KIR& B (g/m’) 7 1.74~1.92 1.84 0.26 6.1
W& 7 2.72 2.72 — —
" LBt e 7 0.752~0.928  0.828 0.09 0.11
% Wt (76g &) 7 0.26~0.52 0.36 0.04 0.12
* FR45 23 01100200(MP3) 7 0.11~0.60 0.32 0.05 0.15
K451 & E100-200(MPa) 5 3.1~73 5.06 0.81 0.16
Hi% J1(KPa) 7 19.0~31.0 244 44 0.18
REEBEAC) 7 11.5~19.5 16.1 2.3 0.14
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THKEW X SRR BT R B i i TR TR O TR TR
e ———————————————

R BITETRBODENEMRERERE

ESkt4 HEyWNm' WEJ, SKEW EFEEEsMPa REH KPa  HNEEBA Y BERKKoms

RHEL 19.0 2.72 20.0 1~5 18~20 16~18 3.1x10°
nEkt 20.8 27 23.0 56 20~22 20~-22 1.2x10°
nt 19.7 272 23.0 6~1 7~9 23~25 4.0x10°
1102.0
19.9 2.68 26.0 15~17 0 34-36 2.9x10°
B oxur
|
o020
220 2.70 24.0 27~29 0 36~38 2.7%10°
KELF

H: (D RPN LEERE EMP)FIBE R/ MK B RELR, SIHRSBRRIRAANHRXRL AL Noy=0.74+1.12Nw,
(2) B LEIBAR Es=0.49N+7.1
(3) L ENHFERR"PE LR B RARESIAEE.

4.1.3 k3 RFH

HFARBER K. AGEMREKMEEE 3.9-4.0m, KO PR 1106.70m 224, BF -

KEBNEEEZERREKY W, REVHERML. KRB 0.5~1.0m.

4.2 T HBEEREARRE

4. 2. 1iREERIER S HE

A TN FEER AR TR PR, KAEEGTFZE R AR | XM 3
KA #E . WA B2 A 200mm*200mm*200mm FISL 4, HURERHRERD 3 +HE R ED .
FEAK L BT R, FFHERENBRT S, BRIXRE. SR HHRERURKHM
B, BEhetitsh. THRME, MEBEREMET, SR TRESH, FRATRNLTERE
REFGRRIR, HEHRFTHE, RGP ZRAHER TIRE) 118 808 .

4.2.2 T RSB EIRIRIALE

(D ERMA: TEAETIAGKH TR RLLTOHYRBE.

(2) TR TRMBXH, MEXATN.

(3) TRHE:

EHTEEETFZE, Rl KEBUAEN . 27 HRRE T RFM MR RR. 5
AHDIHRRFE, 2 W7 100kPa. 200kPa. 300kPa. 400kPa fIv:[ kA1 FIAI4E, BIEIRY, BI)E
#H 0.8mm/min, FIAFEZE 3~5min WEBTHE, HITHE s, HER O ILBEE, K887
Ef B 4mm BHEHL, O FBAME, 0 R ATHEBEEE, WY ZMHIA 6mm.

(4) TR, RHBEREAR: r=cxR
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TH KE R BT BRI TR PR T R AR TR

AH: r-FrRES, kPa
R-# g, 0.0lm

(5) LRLER:
g
i
=
=
8
-100 ’ 0 100 200 300 400 500
EHIES KPa
H4-3 1 KT EATEESEAEHLRE
250 -
y = 0.473x + 34.
=
=
=
=
~100 d 1] 100 200 300 400 500
EHK S KPa
H4-4 IRGTHERNBESERREHLXREE
| g bl 4-3 FE 44 ATLA7B (.

KRR T AEER 1 ¢ =36kPa , PIPEEAM ¢ =29°; 3 KM T AR S c=35kPa, WP
B 9=253. | KEMTHRTIRBEHIRP A LHE, FUFBLIERF KT 3 KEH
TARRIERAE SRR

BRENRK B THRME, RETE ETHELESIYZNE, QRATRE BT
WM ARERR, NESMAREN; DR SRR B TERE MR HE, W
HYAGREBRIE, REHTARESC? LE, BrUlile HrsR B ieks s GRS B <Pk
BFATHTEEE T TRERRE) FANSEATRAEY, RibaeRERIIE, KHREE
R E RS MR )RR S HH KR

4.3 HERBIANE L
4.3.1 HETHERBRE:
(1> REHE B FEEM
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T B AT SR )AL AR e B Rl R A T B E S
e et e e e e

(2) MFEERRERE, BEMNGENANEEAENS, REEMEENT;

(3) BITARBIFOBIMEAERMR, SAEH B Ea mE R, BEmEL M
DPEERAIED —AEEME R, LR A R Es 28 EmE R mEEEE
AR/ KRR R G AT % 8

(4) TPl RN B S AR R R ITRAK, FrUlEfd A%
B RFRI R .

4.3. 2 T HRBNSE

(D WHEE: R R, HRAIRTHYIIENIRE, lE RS ER
RRAEAEAARE D 3.5 (FEIZEHRE, FiLRh 3 Sidssim, BURsME. BF
B A MBE RO A FH 26m, T4t 18m BRI AR 12m, BAMERK 12m, % 52m, &
24m, BAREIRELISEWE 4-5 Fin. |EE LR Z#07F, HREEMEN Y fhorm, KF
T X . MASLRIN T 225344 AT, 27251 A4

(2) AFFAM: BBV STEAL T FA B E R L AL R 4-6 R,

(3) AMJHIRY: PEIKPRARHERY.

(4) K2 SCHR[32)3 TEMER MG LS8/ SEMERHRERENTE . ¢
HMERELE, SCR171% TREEME R RO S ERNA NS E, o, ¢ A0 150% . A%
8 5% (R)IILHEFFEATHE FiEE + CRBERE). NFERRKEHILEMAX
FHREANES E. oo o {25 5. WHRHBEMESENE 44 fir: P 4HSHIE
4-5 Fi 7o

55 B EF AT

BEENEEE @  SEEES TT

4-5 i HIRE M E
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B P A SEPUEE )1 T AL 3R el R R 4 T (B 5
——————— e e

(EMLEARES) (M ELIEEE)
B 4-6 i TREELROEEE
% 4-4 BEPEIZSEE

oy tEEE  EF m WEEp HEHEREE  EBlp  KHEHC PIEERf

kN/m® MPa — kPa L]
® it 1.3m 24 5 0.3 10 20
2 i+ 1.7m 19.0 45 0.3 19 17
@ BURR T 2.4m 20.8 55 04 21 21
@ Bt 0.8m 19.9 6.5 0.45 8 24
® — 2.5m 220 155 0.45 0 35
14.3m 220 28 045 0 37
45 XIPNENEHESR®
WHEp  FMLEIE E, Ktk HEHC  AEEfe
kg/m’ GPa = kPa g
C25 ¥IusiR R+ 2300 26.2 0.25 — —
¥ C30BEE+ 2500 320 0.25 = =
E S SEER A X 2200 0.0138 023 34 34

4.3. 3 {=HIEmANIEH X RS

(1) B Y=2m J¥ 0 ;

(2) HiREHA: AHAEEPOE, $UH. DHERBEIFLE 2m BT R 2SI A
1#. 24, 3#. 44, S#. 6#. TH, WK 4-7 iR,

(3) KPR HURRE, S SONTEHI A 24, 6%, 9%, 104. W 4-7 Fim.



TH KEW LELR L R SN R R BT AT T IR R HER B TR AT
s ————————————————————8)

2# 3 4 5% o T#

Preeccsnnncomendq
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4.3.4 CD ;%70 CRD ;%5 T AV EUE R LT 2

B BRI M.

BF: HIMCIBAREN, #ITEENNGHEUMT.
B=F: MNTEFZERAMENIE, KA mEBRMmHLE.
BNE: FHZ AR,

I RIS Al ST I .

ﬁ%—i:ﬁ%%ﬁiﬁ,ﬁﬁ,
4. 4 WA IS T A2 A0 BB 5347

4.4 1 BIENDSH

BRGFEAR, B3 TH FEETREEE RS &N E TR E. dTRENS
BAFRERIE, HOTEERETRERE, HHPNGREN A EESBNERANOE, N
IABREBEUBRRAMNAAE. Bk, B T EE SRS RE N ERRKF AN
A B o A R T O MM T RN M. B 48~ 4-16 AP RS AR T ITE.
ETFEMFHTE. ELEMFHTE, EFEMFHFE, 4 ELEMFZER. LT ERHTE
G, K LEMTFHEE K. K FEMTIZLN. Rl STRIRERTE 0 KR Bt Ml B R E &
PR R R AR DL

35



BEh (822)
43 ELEMARERERNE

B@Eh (S22)
49 ETEMFEREERNE

BEEA (SZ2)
E4-105LAMFERBARNEA

FET o BT 4
T A T Q0K
I 40000000 I G0

R T ]
00D v L el
0k b * #d TN

EmREA (SZZ)
B4 ATENAERRENRHE

36

KEEELH (SXX)

KEBMEH (SXX)

KE@MEH (SXX)

KERED (SXX)




5 HKFE A PR AR T AL U 30 B S R R R b T (R L T
L

REEH (SZZ) KFREH (SXX)
B4R ELEHERRRERAEA

EERH (S22) KFEEEH (SXX)
B4-B3ETAMERERERNE

Mngiee v 000044200

BEEh (522) KEEMEBLH (SXX)
B4 FLEMEREEERHE

- [
R0 & D0
OO T 000 |

500G =4 by O (000 0
D000 | B TeeT
a2 TSl

B@Eh (522) KEREH (SXX)
B4 15 5 FTEAREREEERNE

37



T H} KFM LR SEPUEE )T b 5t AR e 7 b i A e B 08 T (A R B T
B e

BEEN (522) KFE@EH (SXX)
B 4-16 hiRiERBREEEN HE

ME 4-8 FI|~Fd 4-16 ATLLE -

(1) ZEEMFHEIFZRE, BENARKFEN S A EEARENER, SAENDFND
HHERK. BRNADRACERNHENTHZOE F el 8RN AR IR.

(2) EFEMFFETFZE, BENARUKFER ) A EEA R, B E 8% [
HAKERHARARRR. ELERMBTIHZEEN A, H 75kPa. £ EEHBEIFTHUK
AN, N 100kPa. FLIAKE R [N A RUKF A K.

(3) Hi EEMTFHITIZR, MATHENA FEM BRI DATSWEARR, ZUPeERel
i) BE R KT R F A o

(4) LI FEMFFEEIZG, PR ALE S K% M R K200 200kPa; BRI L A L IR
SR

(5) ZELGWizE, HEEaERE BRI KL N 200kPa; Z W FUNE A A 1%
) 1) f KAE 0 250kPa. $EJF 8B4 8K PR AN hEEd, mAMELHN 175kPa.

(6) & FEMIZASG, BEUIEROHEMN B RS KL 4 200kPa; 72 M ELAHG AL E A 17
[ ) 250kPa. BEJH FBAL KT R A BN SEF, BAELIH 200kPa.

() A LEMIEER, e RE R B RN AL, 200kPa; A0 ELHE 4L A 1B
6] B F7 250kPa. $HJH BALHIACF R 7 WIS A EH, {294 200kPa.

(8) AT FEMZEG, BEMARKT WD AEANER, BRI EE 0% m N LB
MA%EAR, KAN 100kPa, )HEROE @B BN %KD, K244 100kPa, HUBHIMEE
7k 250kPa; - EALFIAKF RS LIS kS, N2 100kPa.

(9) Wb SLFEIRERIA, BRI A RUKT R N o3 A S AR AR, HETED R 6 10 B 18 At R
MAES, K44 100kPa, )-SRV A%ES, KL% 100kPa, HAMMIKEE
BBV Sk 250kPa: L) EBAT B KRN IR s, AZ90h 175kPa.
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T HE K LR SEUNEE U1 s R el B M R SR b T B (B 5
B e

I (Z-DISP) KEEE#H (X-DISP)
B 4-25 It R S A (U IS

# 4-17~E 4-25 Jrh ik Ll RS & LY FRE R SHesiE. WHE 4-17-H
4.25 A LLE -

(1) ELEMTFHEIFER, EHBBMENEBEMBRCBEXHE, MRFZMNALE
EFriBLR LA B R WATFZE FER I i A SRS AL

(2) EFEMFFEE, RatBnsmcaeaRiEl, 5 LML RkE LNE
HBEMBEN, L90 15mm A4 ZE 00 A PR FRE UK FFZR0A 0 B & #4 f A AL
#. A0 dmm; WRFIEHE T QN i A SIS K A

(3) 4i LEWMTFFGFFEN, £ E &Y 0w KL — 5 % T A R m BB
WS, KoM arA, AN 17.5mm;: KAZEL FE G EEE A TFEES AT B 84
B,

(8) 4 FEMFFETFER, T bR A2 0 P A5l R R NS BRI,
ALK 28.7mm, RAEAMTE: @il LWHLUSHEREACEAEBRREN, BKES
A 15mm; AR PEREAT QRS LA R BRAR MRS, K200 Smm: BETUK A28 @)
4i%5% 5mm.

(5) ELEWizsin, b FaE EMEEAARFEERECEANREERBRA &
NAEZI N 29mm, BAABTIE: B RS E SR [ L2450 Smm; #8184 0 AR E RS
KPR BIERRAN, BAMAA 16mm; @A WHEEAW S 5 FE L RE R RS K,
K290 Smm; $ETACEHAE M AT294 Smm.

(6) £ Ve, B BRAXE, BHMCEEKR, 4% 4lmm; BELMLIRFA
M, BAMN 10mm, AMAFZHELRRMENNTE, BKEZH 20mm.

() L LEMZMES, BRMBEANR, #HEIEEX, 44 44mm; T 778 %8
UAANFEBRMEBHAT 20mm. RESMFEAMER L, BAEHH 20mm, 4 FEHAF
AR LA 20mm, SiE A 0L EAAf . B&KEA 10mm.

(8) 4i FEMIZMSG, BEMBEAX R, BN 49mm; BET_E 77 il i 5% 15 mE iy
RaRBEMBHAT d0omm. KESFEMERL, BAMLAHN 20mm, Z4FNELESR
AR REEANMAERE, BAEZ) 22mm

(9) Wil ST HERRR S, "R IE A BR, BEISAr RS AN SOmm, HETH b7 2 {530 5 R
GRANFEERMEHBAT 30mm. EARSBMERERE, ALY 50mm, 24PN L
B R SR A N KR, s N2 0 20mm.
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4. 4. 3 BB R HERGH

(1) HERR S HEN

BT BN E ARSI TR AT RARLNIR

Bl 426 TULEH, ETREENBIIED, BREMAERCBEFZLIEET YA,
SHTAFZEMRENER, EUMRAMSNEACBATARBRER SN ERLS. BE
FHEHAT, ETEMIZRE, BB FHZBHT BTN N AR B0 A 00 B W A8 K F A3 A,
FEGER)G, BIRMNEABEEM B RA, 4% 35.6mm,

RS

Uk FAMTHE —— £ FANTE —— & LGB
o A FANTF —— £ G —— EF AN
a5 LA —— AT A — R

(2> BETFIME

4-26 R LF T30 R SR (hRIEE)

—— P

B 427 BT L FE W E (PRIEE)

B 4-27 WTULE TR B A BRI T2 REHIE K. BLERE, R e X
f2% 4 40.48mm. & E B FHIZRT, $IEHE A 0.12mm; £ F SM G, IO B A 2.85mm;

H EEMFER, BHME.
sefa, PEHAIE A 19.35mm;
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