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Studies and Development of applicable software for the
technical wriggle survey and for the model studied of back
analysis in tunnel excavation

ABSTRACT

The phase of project is estimated two years. The subject of this research is “Studies and
development of applicable software for the technical wriggle survey and for the model studied of
back analysis in tunnel excavation — (I) technical wriggle survey and software development (for
the fist year), and (II) mode studied of back analysis and software development (for the second

year)”.

The two objectives of this paper are, the first is that the field measurements obtained by
convergence rockbolt that is particularly replaced by the wriggle survey method was established
in this study. The information platform developed by using C++ program language is considered
to make the relation between filed measurements and standard profile, and to check the stability

immediately after the advancing face of tunnel excavation.

The second is that the using of the numerical Convergence-Confinement method, the
establishment of explicit steps of analysis and the calculation by means of the regression analysis
obtained from field measurements are particularly studied. The prediction of behavior of the
interaction between rock mass and support system in tunnel excavation, for example the
longitudinal deformation profile, ground response curve and support reaction curve etc., is

realized by the numerical analysis program developed in the research laboratory.

The results obtained of this study include that (1) bibliographies of the tunneling model, the
theory of convergence-confinement method, the establishment of filed measurements and
geology data base, (2) establishment of wriggle survey technical and steps, (3) development of
information platform, (4) regression analysis form the measurements; (5) establishment of the
explicit steps of elastoplasticity analysis; (6) analysis and modeling of behavior of rock mass and
support system and application of convergence-confinement method in tunnel excavation; (7)
comparison of results between numerical calculation and experimental data; and (8) application

of the results obtained to engineering design.

Keywords : Tunnel Excavation, Wriggle Survey, Software Development, Regression Analysis,
Convergence-Confinement Method, Explicit Analysis, Back Analysis
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BERAAREEAUB EUppn * BRI BHIER T2 BRAEMEA L suiF
BB RS-

EHRAMZBRAR XFAGREN S EMEA EREAL — TGRS
B BMPBMIEHSERITERLIH A% WEHBAB RS A BARBES
Up » BiEc B of =(1-1,)0, > Ia B A of =(1+ 4,0, » Mk %S RIEH
EIFRATE - TH AR EE THREH > LHRMAAZIBORBEAU;
BOBRNENXIFERNoy=PF, > MBBABRTAR BHBRLE1-

MAeERERI RV BRZ MRS & 4K EHK(1979) ~Lee (1994) -
Panet (1995) & Hoek (1999) #8} % F 4 5 42 i 1 3 4¢ 3] & %0 o 42 48 B 2

K ko FA= -
(1) wuppgsgsk (1979)
Ur=C (1) (2-8)
(2) Lee (1994)
Up _11, ool Z )
Uros [l tanh(3 2R)J (2-9)
(3) Panet (1995)
m 2
U o _a°+(1_a")[l_(m+2/1e) ] (2-10)
(4) Hoek (1999)
Upg —Z/2R_| 17 ]
Ukmu)—[i+exp( 055 )J (2-11)

o, =B AT F A
R=p% & ¥ 42
I=r% B $he) SERE
C-DAm=#8##Hi4#
Upmay = REPFHHRBRBERRRER
Up= HRBERG
Carranza-Torres (1999 ~2000) S ALH L Tt MERAEARBELH



FEAMBEREFBXR MAREFRIGERREZHELHS (40 E2.6)

2.3 shEAX s B Rk

2.3.1 shEa X Mgt B Rk 2RI WA KRR

MEEAREFREERZER ARG B ABBRTR SR EMIEIFTH
FTH BRI EEHTELARBREN > BARFERGHREBKEFEAFH X
HRA SR EmBtE X822 LB 2% R BAX 54 5( F1E42002)
TP B REZ ARG Ao Bt A PTHBEEERIZEII &S
BUMRXIFERBARZAPNTAOIH T A -EERRERIETAGAEERZ
ZHE RIER OB FRARIHGLEAE D - LA EFLELTH
E XA i T

(1) 2BRAFOHBHTZRBHMH

(2) "Bat - 2R RAIFEIHEHAGQBEMH

G BELRAIFLEHERERARARAFELERN  BX 2 544

AohFAl R ERE

(4) 2B EFTAHRL EHHBAE

(5) MERBSTREMEFEREMEANERDERLE X BB

(6) BEMIERL BB TRZEE -

2.3.2 BRI Rk Z 54 SR

spaXHEBE Bl o Ao OB s EFEE SN ES B -1
B ETE > 53T

(1) RFERTBRHERTREH ALK (2-10) @HXEF A%
#Hom e,

(2) BREMETE AL A AE—BXFEgEde, Taak (2-10) 3t
FrAHZ BB RMEA;

(3) B3t RAHFLHRAMBEF IR T IRAMBESIAHR IS S
Uy 14;



EC[RZ -(rR —t)2]
(+v)1-2v, R? + (R ~ )]
FoEccht A EREIZ BB ARLREE:;

(4) §AXK, = HHEXFELHEYAE K X

$

Uy, 2G,+AK,

ANEL
(5) BRFE AR R - 2G.+K,

ugJﬁﬁiﬁ%%ﬁﬁﬁﬁGd%a#

Hantby BPT R 2Bz BHEAHE);
Kﬂ

2G_, +K,

m

(6) B X4ER ) Pt > ThAP, = (1-2,)o, 3+ E 45,

U)ﬁéﬂM:ng&;ﬁqﬁﬁﬁKEi%ﬁz%wémﬂi
n| 2G_ +K,

(8) RARMEH FEMZ Bpofhn > BRTFHIF X E > RASPEZ B o
14:
(a) FE#E RLME: A=2,+A4
()R E WG EHERAEE: U, =Ul+nAlfe o =0l +nAd

(c) X¥RHdhsg: P, =nA/1(2Ié“ J

m

R 1
d AN —=m|l ——-1[zx+5E AR iag B
( )Eb&z m(m ) TERERE Rt AL R E 2 E&L

Z/R 14
(9) EMSH (8) 235 > RARGTHBZEH LTS Ps RERE S
o BB A5 § U} ;
(10) #¥sbBRBE% (GRC) ~ XHFR ) thsk (SRC) ~ HH4EM dh ik
(IC) ~ % @EHdhsg (LDC) » A LIRS R A FH 2 41
BB s E AR -

24 5B BAK

AREETRBEORER  ERHRELRAEREESEREAR RSN - £

AL @MTIRTHEHREEBRR pRALEOWTHSZ LERKA
AR XFR > MR- IR P TREABTEARG L BERA T A %%
o RERARRI T EH S B FHEAHEZIRE - B LLAEE A F
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LBHARZEBRELIEERNMUAESES BILE s BRERAHE XL 4
ZHAEE LAHEBRIBORREN - 2RI BOFTERBRSHE SHEF LM
FEHREHRAERF  EREBATRHM TG TG BITH ERGTFL -
ARaPBENREREARES% RBRF —E5RIRLAKAAER LK5A
BABRSFZERIBAY - AT EH BN ¥4 A 2 d Ik Bieniawski (1973)
Z RMR (Rock Mass Rating) 7% ~ # s Barton (1974) z NGI-Q (Norwegian
Geotechnical Institute Tunneling Quality Index ) 3% ~ Hoek 52 Brown z 3§ % /£ 45
# (Geological Strength Index * f§#% GSI) YR B AL IR EAB RN FHERZ
EBEBYBRME XF 4% (PCCR-System ) » & — & -

241 RMR 28784 4%

# JF Z Bieniawski K. & 1973 Fr R B 2 B35k (XBE 25
# RMR) SR @i8B% RAGEIE > ZHENTEBLBANEREANREETZIURA
MAMIEZ LEXEF5ARBEARF EoHHBRE - 256 0LEHL(RQD)
HIERIE - HEBHEA - BRAKKAL - REREAQPEATOE 55 R F
SEREFIRER LR s HF K21 -

Bieniawski (1973 ) # % 1438 R g £ 7] 4t 351 18> £ 2 RMR {4 & 2.7
FARMR AT £H242H (k22 %237 ) -RMR 248 1973
FEIB)FHERAREE T RAEFFAFZFoHERE -7 1989 F5F
FRZEES ' FEEE - FERRALSBTARERL  HSEMHESE -

242Q R &u BBk

A w b T #551 % A7 (Norwegian Geotechnical Institute) 2 Barton ~ Lien
A Lunde ¥ = A4 1974~ 1975 2B E » 2o ERE 200 EX L2 4R
Flz i ¥4 4tk LARMFEFEANARTFHES BER LT AaimLin

ko A EK T
_(ROD\ (I [ Iw ]
Q_( J, J (J] (SRFJ (2-12)

AP RQD:EE R EHE It Baf F2maldE L2 g
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JwibF Kdaik a8 - SRF:B /1t thdh » £ RQDA, REAMBH EHRR T > I/,
REERM 2T %K > JW/SRF REFE A 451 - B NGI-Q 42 485 A £
A AmE  Sh PENERTFASE TATHI0 EHEALERR S A2
M AMAF iRk 24

Ramamurthy (2004) $ ARE AL LB EBREIHRE G T EERE B
Y o EH RMRQ -GSI ZH 2B 58k SR EBEBC ¢ - EhwA—
FERRFIHERF N ETLBEAGEGHATEA QLA L#2 C-
oMl - Bt E X T

¢, =(ROD/J )1/ SRF)(o, /100) (2.13)

¢; =tan"'(J,J, /J,) (2.14)

243 GSI s o Bk

GSI (Geological Strength Index ) % %% & Hoek (1994) & Hoek et al. (1995)
FREe— B4 RUAERANREAMEEATEEREAR 44 (0 E
28 - B 29 A7) B 28 AIEATZ B8 BBHRMBEE > B LBBEUR
FRZFAETHEGAZ ERETHA SR TLERABEBERE L BT 42
i@ 2.9 FRIGSL 64948 - BB 29TA L GSI A —RERER AL TS —
Foh BULBRAGSIZBALTE—HARESLEERZ T2 -

—2GSI &4 > AL RB ARG EHTRATHX T4+ 5
% GSI>25

m, GSI—IOO)
—=exXp} —— 2'15
m p( >3 (2-15)
a=0.5
s=exp(————GSI—100) (2-16)
9
% GSI<25
s=0
GSI
a=0.65-—— 2-17) £ 4 %
200 (2-17) £+ %

GSI=25 » AR RFets B ERI R > TIEZ H:EIF o
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Hoek et al. (1995) 2 i & £ 69 B 45 5% £ #1 Hoek—Brown 3% 8 Q| 2 2 1 /1 #L
BEBEALEEGFTEF & - WHETHEE wBERAANBE S 53 - 84 GSI
LRy AYG B@HEORLEHE > TRERMBZBRRA - BRASHAHRE
Z B o

Sonmez and Ulusay (1999) ¥R —HEEALUABEREATHHERA AR
GSI {34 » A¥ S HFF% > Hliw - R BHFHE S (surface condition
rating,SCR) #u#:#%3%4% (Structure Rating,SR) B SR #v SCR AN HEH 4
( volumetric joint count,Jv) Fv &8 RMR $4 A 4 (f#40 @ B E ~ Ribfi %
M) e

Ozsan and Basanir (2003) R#AZHERARARKH R EHEE LFZRET -
MEL Q X BIXHARNAXIHFSFT X BFIRALF R THIERERS
ML SRS REZHE > ERASRBEAT AR IFRANHE -

Cai and Kaiser ¥ A (2004) # % TGSl 42 E1L3F 0 H X > #I A w AR
B (Vo) ~ EEGFEFABRTF (L) REFFEERTF  RE#£MHAGSIAL
ok X — > Btk E2.10-

244PCCR 2 2B B4 %

ARRAATEER S EAEHE S RERE LRI MA RBRET
AL, (2000) PIRE—BMFARTE - BB T RS MASBEA
B2 A AR LA A SR - ok Jo R AR R 413
EHAN (8o RE -BR...%) IREBFT LA BE LB BRE T ENT
> HIB ST B A KB FRAEEA 5B TRE AR TORERS
AR R A B AR — B WAL BB BEE BRI
R A £ K o A 4 B B LI A ST AL
WA RATI - BB ERERE TR EEYEET -

(1) HEH 285

(2) Fhmss

3) B2 IBRERLEZRSE

(4) Fmsrssn
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(5) KEf&@f%E

(6) & Arsd

MR T PRI 0 55 00 F AR~ SR e BB M A B e B 3R R A
HERPEZEL A A-B-C-D w57 > HbE TS MBS
ZEBIRE BB BEHHEE - BAHCER R EGILLHE R EITEA N H
BHOGFRENGRRBANGEFIRER - B3 A-B-C-D 8582
M X FRBAR R REAREERL -RIG - 2R2EWPEHZRARR
TRAREMMZEERBE EMEEEEEBIBAREXE L% U THL
A~B~C- D w5z —RA:
A £
LR ITEGN CREBMEMANEHERRASRELH XKAEBETR XL
ARENER  AHEBRFTBLRES BERITS - LCERBES > AKT
HEN ISRMMEHHBETRY  BESZNRENFTHREZIEHH - A B2
EMHAGHEKESRMABYELIRBAEHE  BRBERS 2%
W HHBEGHBEEHRR NP ENELFEFEERER G RARIE
ATRALELRS —BRMT LS BIUERMNGENBEAIE L2562 G
B FEUARREETHRGFaEL -
B aaME KA RMR R ELB 8% -
B HE  FRUKRERETE - P RLRBEETE - AR LS - LM
HFE AT Z 3 -
REWE  FRURRATEHRSHRA E - B LE - ABRE B LE: ¢
RLRBIGEE  ZLLRY - GG FANEER - EADE - aARMY
B~ RBERE) KRR BLLIKEHGERE wES L AR - RE
o R~ RER - SRR BB LFLRATHE B4 LE - K
LB~ KER - BRE - BREE -
B £#
ERIEHNE  ALEREBARE FIREBOUALER > NS LsFhgsE -
SHRCEEEBLEREBN A BB EBAFBERMA ARTHEN ISRM i,
AHMBETBFTRENFEZTHHM B 2 HRRMH > 2H R0 A 28K
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B AANBEEEHAMENERATEREFEAABFENEEH T Mk s
RFHRABEHEEIE - RS AL EARMHER SR ERENEARBLRLHE
EHERE  2RALERAT » ERZHHOERFMIWR A 2R KIEHEH
B A MR EASSKERAT  EHH € BRI ek s 8 E ZHR
CER L FOr ey e
WAz EB L R THRARMREESH s BE ERL 2BAUEHR AR
ABBAEMER  REMBHBEEE -
B oA EE BFRELTEE P EMNHET ENHIBRFROELZESRE 4
BELKBEE -
K& b3 (K%~ 636~ HE) ~ P (M4~ B R) ~ ¥ (&5F -
Pl GRBET LM HEZTENEBRAKALEURELER S ERE LT T &I
(FR - 6H) HELNETHATHERALER  BRBLTAR (545
) WE P EREGLELEFE -
C 2%
ERIEEN  REAMAARTHENISRM T HHBESK T » BE A%
EFNEBEZHEMHE LRFESEN ;b FREAAARE (2R
4 REKRAN) BEIN 50% > ARTHLEN B Z G M o AERE R
475mm (BF 4 SREHZ KN Ztaif - MU R GFERAMBBR - C ZHLBB
HBRERENAZBABEH  HHEHHEARCHREELEAB L3 6
B&4aKkEMHAASMNEE SN ERETARE  ABRAFRT SR
FHEHWBRERS  fE)EARABRGBETF{E LR HHWRBEHE 284
BIEF XAHHBIEAE -CERERBENATRFEZAGRMHARE B
HRERZKESKRE -
BRAZEMy L LEBLURMR AT fEEFREABEEZ oMM
TGN MEBEETRBRANHMEHEIEHN  AERATHLHS

B+ & EmaE LR LS B AR RS R
BLBRAEBEREZTRKE AL TRRHERE TLRAE -
KA BB LA HAS LB E LR SR B BT BT L
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A@aBRE BB LETTHHAGEKER - NELR - B TERE - —_EE2RUR
YR BNBLTHENILERELE TH AL ETFEE L2 0RB (RE)
WXYER EEFSEARTE -BELE - BEEE A LUKRNEEHHEE -

EEBIBENR  AMEA-B-CEZRTRABRENSERZI— 478 ™D
ERRNAH B AINLA I ZOBHRER G2 URBRIREAHE (4 F
A2 5006) - kA AP ZIASWEMH 5 —RAMEIHRLRER - KL
ARE KL ERLEFE - SHEHUOERBEARANEABEA NS SRR YD
ZBENEHELERE SBERREEARERNEERE L E— S 3%
BERALGSE WS 2K EZMENLELBBERERALERE AN
THRBEME  BALERLLEBBIEIHR -

Bz Bk RMR 35k ¢ 9468 A2 H wizi&ﬁ&&%@ﬁﬁa
T 8EETRED s HEHEM  KAKATHEH \iﬁa‘:

BN EE  HEMAEERTRL AR LSERB 50%2H M E -

ho B AL LR - I PHBE L LB LERLAEE - XS A
ENEREHRE BB LT HRGL IO NELE  SHBHB S BA LK
MEBHAHLE  24EBEARKLARSE -
RA&IE - BIEL T~ P - THREGR TR - EFHE - EEL
BZ KR A8~ iR BIIE: BYELTAGNBLIAEREL 2 L2ELY
MEMEZ EWBEHEREKLALE  BRLKETEGHELE - Bosk
B KHEBE S B LHE o

2.5 Bl Z CHESH
oM BARETERNE (—RAASERMZEELZRNESHE)

Aﬁ&ﬁ#ﬂ%ﬁ&m%ﬁﬁﬁw&%ﬁﬁ%mﬁi\&@ﬁ%%%ML%
Mo EEASHERRAIEMERABE L EFHLRLH R T2 22 M
BEHEME BFRRACBHERABFCERELEALIZTR L A
ARAELRRL L TRBTHNE - BHTAR KGRI R E 2% M4
(B#F+ > 2002) -
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251 CIR A HT R

B ik KRBT 4 A T # 54 % (Inverse Approach) #v ' & #2947 7% |
( XA $ a4 5 »H# 5% » Direct Approach) d A% - T A #ik | £ —H#HE
BOETHZHETE  —REABBRESSME  HERAREHARATE .
FREFEERATHZAH  EhRxMBAFEREME (BRI &
el M8 A EEH T 5MEk  RoWBEA B LG HEH
RS  RERA T BRBEATBEIAREREHRTRR AT
AL TR BARBESN A RT RSB ARbA SRS - &5
HABSHZERWE 2.11 -

BIRF (2003) #5 i » ARANFHLREMIEZSHERET » EdSETY
MEREREBZ BB BmASERIZANERARZVE  EHLEPE N
UEE  BAARAFEMEBESH FITESERIMBUARLEHZ XIFRS
¥RAB A AMLME -

FMIRE A (2003) FI A R RME - BB R REBSHRRABE
N BASHERRAIEFRINRE BRI EBGERNBRES > RE5FERIES X
BREFAGZTEARARLSRERARGHAETHRELFTERITHE Z
BEYRANEIES 5 -

Sakurai % A (2003) FAHREIRZREMNARE I EAZIRELZRE S
—BRENEX A ABRENOFEER L TR EBFRRAEBARH G R
Bt Ao SReB 212

252 o h ik

BEI-BAEREAFHBIARECHALRITREST  EHEHMZR
£ EHERINGBE > BT MEAQHEF X BT HH - 446 (Optimization)
DM RRB —HEBE G L BRI T EANAE TR RT FEAERTHE
BoMmb AN TEZ LA IR A I BB EARTORARERLY A
o -

M L P AAAREZ (2004) #5B 24 Panet # 1995 F 5 &k 2 4¢3
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wmER R (2-10) X HEXBEARMBEZIHEXN » RE N EHREE
S RER2Z NX4 T

2

a=1-| " (2.18)
m+

B let - x =% ) B B6(2.18) K 48 232 1% T42(2.19) X,

,1=1—( m ) (2.19)

m+x

#EH (219) XBATERETRAEE (220) £& (221) X

/1—1=—( m ) (2.20)

m+x

Vi-a=-" (2.21)

m+x

zklet > A=1-1 > At (2-21) K@EE@pTH (2-22) &

m

A= (2-22)
m+x
f (2-22) X@E¥®g - T3 (223) &
A-(m+x)=m (2-23)
BRBRAZ S HREFE (224) K
Am+A-x=m (2.24)
Wi FBFER In 45 2] (225) &
In(4-x)=In(m-(1- 4)) (2.25)
HERREEEEFE (226) &
lnx—lnmzln(l_A) (2.26)
A
AELARAF (227) KX
Inx = 1n(—:4£) +Inm (227)

wmikd (2-27) TR EAESHARXZHEK (2.28)(2.29)-(2.30) £ > &
BESBEBAKEE > #5452 EZFEUX Y &5

18




Y=Inx (2.28)
1- 4

X-= 1n(7) (229)

a=Inm (2.30)

2.6 M@ Bk

2.6.1 Brmih ERHurRRE

"RE AIRETEYT AARFAEREEEZMNAE ALRELALF
BUL— BRI RIEESHRE REHETEHERLT TR L& BRIFEXH
BOLER THE  AFFPOARFAZ S EEL EBMN - ASRAME LR
ANz A M EE D EREMAEAN  ERSERZIEE NI HR

AL TR EALURGHEL LS - BHAR— Bl @A H AR E 242
BHT—E BRILHBEE  EARG IR BEAEAR BT ERHEERE
BoRAAMEYG 2@ ABRFR, c AEAFRAFEE  MAEELTREN
ERERARR  REABE XN ETUBATAEZRETGHLE R -

BB RE (2004) 2R FHEL  THF I EXRN A ERFNN 300~
12085 ZHAARE - ARBMEXRBHN ST XEE  FR "8EXEFX
k) ERHAEBE AR NEEREERS SRR - FHER
A 0.1mm > $§H @£ EEHAFR 0.1mm AR - Z4&4 B EFS 30°~120°
RMERBZ T R &%k -

ARGEKREZHPSREFERE » RSBy Rl TF :

(1) HABERE—BL KALFTENERBZELBBHRE  WMEAB L
FREZAGHRZIM  SARAREZIRE EFEAF I - CABERL
Chofh  HAS —CoBHS BANSTH M ERS LEEZIAKTA - E
B st HETaEBASE-

(2) HBAECID  HHBERIMEEAMAEE  ARERL: A — B
CrotPRERBERAMN AU AGERASELNS A L_AKR
BEREIhBRAGRME  HEAERREMEITFTRERASE  WREK

19



AEBEFABERABHERMETE EREHLEH -

(3) BFIREEXBERE  AARG AL BREERA
WA RAGFRITZME  BARRCHS  HEREMET
ARG R -

(4) oKL F XX HERRRACHE  BABERE  —
BARAME A -BARERAG CABERHRES 0.1mm » 5%
ZEPEFH £ 0.lmm AR -

262 Bl A AERAZMHEA

Visual & #8166 & % > Visual Basic 94 % A TE R — £ R LK
HMETR - B B&%A T 526 BASIC 352 » £ B NN &k keta
FOFALORRR -EHOHFBRHBEALEN DO%RE &M URELE ML
RHEXET A HBGIRN BRI - AAYHEY - REMEEFINETEE
RAF -BNEBANAH 24 BRAELEAMRTHEAREANTEZL X
F HABLAT Visual Basic & B X 3L 5L — B4R ©

FRE (2004) HEEBT R ER S QR SELES  HEH GRS - BHEM
ERAECANAE LEMRAR N ERIGEHBUS L BAARIRLE
H—FaKY R HR BRERE G LHLHE R A LT - LE88F
BREGRN > N BB BT F R K -

F 3 (2006) H M 1F 4 5% 38 B & i 69 7k 4 4 Visual Basic 82 X355 #
BER—ERGRA RO TRRER DR Y EHABRAEEA TR - &6
RMEREARAGERETACREBM BRI IR IBRETRZRAREREAER
HEATHEAATREEGE @K T L -

27 #XEBTH

#3535 (Program Language) RHHFRA A4 RAFTAGHTAEZ —» AKX
LRFER - ERABEAFEANGERR  TURRKAET>AHLBA8NEEH - # %
FOHEFA SFAOHABERE HEASOGRAELHMERE - HERELT:

(=) EFAMERRK
WRBAGRRBR REZOFEANBAARXELFREHHLELR B

20



AERRBHFHGE  MBBEEK]D GREABEZ— - CLERBHBERE
FTaREBITEX ARANRERERRZREG ARV AR RMBERE - 22 8u
S XRtHETET > MMEHE > 54 GWBASIC ~ dBasellPlus % % -

(=) %FXHEERR
%R X NHAERRERRFRY EAFFAXETLHES IR A LM %8
RAGAZR  BHAGKERRHREEZABITHFL  AETHALR
B #yA XA -

(=) RE/CHEEE
REREL RGOSR RIERECHERERASEH - ASHBET > £AER
THA—EAA AE@EE - EREEOMM - TREENEHERREHS
A BHZREATIER R 0 BPAERIT B A o #l40 Visual Basic + Visual
C++ -~ Delhpi ... 5% -

2.7.1 Visual Basic 6.0 £ X352 fi /i

BASIC (Beginner's All-Purpose Symbolic Instruction Code) » %1% & %42
B EEZER MERNORZKET - ABATRKGRAE > Basic RBHTH
BE L LM KR GEAE L - Visual 45 H B H4ERE N & (GUL Graphical
User Interface) 8% 7% » € B A B ML B2 X GBIt (Gois sk - XFE -
BATR..F) LB HGHARZGEAEND - BARAGFRE
B R BT E R IR REEZH GO N BN XEET -

Visual Basic 3% BASIC 2 X352 A AR > HFRAHGELGE - ¥ - &
M4& 5 & Windows & i #2 X 8 & T & - Visual Basic 7T 3% 3t #4247 &£ & Windows
BABTAAEMI O FEANEELTRREIRITAGEAEZX -
B} Visual Basic & —###4 &4 e X3E T > 4 %4 (Object oriented) %2 &
RAEERTHRE UEHGTARSFTXAETRER T RoEE R H—EHEL
ARBWATHBYE (property) ok (Method) - M4 S # K2 &% 5 %
(Method ) RAFEH #6930 .8 (Message) - X 2# A4 (Procedural ) %3t
AExE-E ERARXARES > BALHMHIE (Structured-Programming ) 24 & 44

21



a1t (Modulization) % Visual Basic #2 X35 & & # 2 & 4% o
B AT & P38 5 1% Visual Basic 6.0 A% 2% EE£X - A - 43F£ K
PATEX - AREX - FHREEH - REE 5 e TUALMBREGELIME
33 (Integrated Development Environment f§#% IDE) ¥ % 4% ; 3% &) 3£ 2%, » Visual
Basic FRR L0 BEE SRR F2@d THFRGEXBEAER > MY
RABRRK HNPEROLHERAEXT A REAEB - B TRYMERZ
Visual Basic 6.0 3%t T AR RN @& —ERHA -
Visual Basic 6.0 %3t @ (@ 2.13) X ETHAETHS - $£4%5 -2
ABRE - BURE -"TEH | AXLMBERBAMARITA > 45,2 Windows 2
FEHNR TREBTRTRALAGELIEN  EBMAOTL — L EHE A2
##3 (Control ) - " # L4 % | — 8% 244 Visual Basic B X 2N E L5 B -
ME—EBERTTROSHSHAFXIB A B ABEXBAHLENE —ER
AEFHATRGEE  AMALRAZ4EEE  SRAMEGEEAYT - §%
BEAUBHKERREATHARGNG 4 ke Xsd wRLEVKRE
Eafi CTOARBEMNKLEHYBE TR -TEXEBARE  BABAE
AARBAARGERAGER-TBRAE BUHAEAEC RS ENLE S -
FRELERERT —EAHH (AEAELS) BHAS O BIMEYE
TR XA BATE BB (FRRME) B R e Brnd B A
BRZES BT RBBRAREK -
MERMESHBARTEORATHTRRYME 22X 2 R0t
L gufrdm  RBRER R EamEustosn gk E(x
RE ) REWLBHERNG -

2. BB BREDHGR/MN > RS TA RGRE -

3. BERAS I BRRAEKBRELOFS  BEFHRATRAOERE » R
FTREGEHARZAS -

4. RARX - ARABRXA A LR EH - we B HE%E EA L -
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2.72 Visual Basic Z 3 B AN TR EMN L2 Hiy

Visual Basic £ —£ B ARG KB T A - & FFIA R% 3 Windows & A 2
Ky rIsa - ©ART BASIC 3235 5 2A &M - s At SaaeX
B RBCHEZHBR - YIVEYERARBALLEEES - Bt B
REFSEXREE BEAAMRTHOSERAMEANLIRIEZL  ATHMHE
49 LAAT Visual Basic T2 & Fl Z L UM — 4R o

RAEH(2001) 58 TARZIAEERH e A2 X A Visual Basic 3
TERLEAEX  AEE -EREGUHFRER TR HaA -

#hF-#F (2003) 4% A Visual Basic #2 X353 R E 3E41 A 5 W48 oA %48 M
50T —RBCZ SR MEBRA > TARM T EGRAREELA BATR
RMOFHEABURYE AR BEES - SR — AR T IR I AR A

Fau (2004) & 704 A Sk 3) A8 & i Visual BasicNET 323 > & A
f5 5 Bishop &R 2 R Bishop % B —E R G/ ERBE T oM &gt BITEREET
Z5BEEN N -

Bl (2004) SHHMEASHCER A L BTARLAME > #E44EMA Visual
Basic6.0 2 —FER A 4NERETFE -

¥ Z (2004 ) & Microsoft Visual Basic 6 £ X3E 45 R@ESHF X >
EHRASEXUKEREZRESH > MERGLEAARETZZER

F 4448 (2005) kA s BAE X s B Rk R B 4478 X » L Microsoft Visual
Basic 6 R XA ZTHEREEX  THUBALIXLLLEELREBA% 4%
BEGESMREGRE oM TEAMEGAREBRARZZ M -

28 AHA A %

A& (database) RAAMEAHGES - B LABAEIETH e EAKLE
ARMEARBE —EREAX REHFHRHER - — T HEHETRAFK > BHETR
AABHHREBREAROTE  Bogsks "] $9FH SR EREETH
MOFAH - AEADEIHE T SHREARANEANRARESH RBME
Z5HEF LARARERTH  BRAATHEALRBEEHLEAEE - 5
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BB BERZRAMAR G 4ENR - REHEZEBEARF LI T:

(1) #&HAt—m (Uniforimity ): X Z&MMEGEHEE - ARG K| &
BAMGHERR S L -

(2) #Hs&% & ( Record orientation ): KA FHAd B & kA4 ( fixed
lengthrecord ) #a sk * FPEEMBMAEMNBEARAGHELRLGBK -

(3) &M (Atomic fields ): £ —BL&HMUNLRRLE » MAEER L -
EoF > fEARAPI4 A 44 (structure ) MK o

(4) # BB EH (Static conceptual schema ): F# E 654 & (schema) i K
B PR RAFOBRNEREE - HERR  ARAEYER M
BEX  FHRREEEH -

RAOTa L2 EHEARSHE > KE SAP - MS SQL 78 & /)s# 4 SOHO & /&
Bl ~Access ¥ ' H— MUY A HABHURERA LZ B2 - ARXFEY o2
AREFURE > THBEA N EFEL KA - B ILEF Access 2000 4 4 FH & A
Z $A8 0 BB AT ARIRZ office F ¥ A8 A F /K2 > Access 2000 .35 % ik -
CHBRWANG - BH 4% - BEEF2EE - Access 2000 T4 B 52 6,
TEHE BN AR -REA -ELRBAY - TH AL Access 2000 FHE ¥
REETHAETRBAGRT > CREHELCENHEGEHRBLAR &
ERALAREARIRTHATAHREARES ERAEZELTRAKBARMBZR
SRATETENBARTH (B 214 5757) -

AHELERSRAE PR ACHREETHEAEE (0B 2.15 7 ) -
ATRACKBBREABELRZZ BN SEBQKFBR2TY > G RAESR
BAMHTEONRETEANG SRERXEIREFIRALATHUR T E R
REH -
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% 2.1 Bieniawski (1989) .G 2 43 EF 2R
A. 7333 B B35

ABERGEAL?
BA | B EIH >10MPa 4~10MPa 2~4MPa 1~2MPa AFEBREAE
MPa
S BB
BE * = >250 100~20 50~100 25~50 5~25|1~5| <1
MPa
3 A +15 +12 +7 +4 +2 +1 0
RQD 90~100 75~90 50~75 25~50 <25
3 - +20 +17 +13 +8 +3
35 &\ R 3B >2m 0.6~2m | 200~600mm | 60~200mm < 60mm
F o +20 +15 +10 +8 +5
Z@IFE ALk oA AoRaid [E45 BURR|EE $R>5mm
ELR L ) A2 2HNE<ImmAE<Imm [;E<5mm % |[HK A E>S5Smm
* A4t FEmR AL |sasERL |WE 1~5mm
23 n +30 +25 +20 +10 0
3, 25~125
M E/10m f& 34 0 <10 1/min | 10~25 1/min ] > 125 1/min
T 1/min
K| 35 @AR o 0 0~0.1 0.1~0.2 0.2~0.5 >0.5
'r%
5 | —RBKER ¥, A g LES oK
B n +15 +10 +7 +4 0
55 dofu fE
BEF #) Kl # BFRHF
(e~ HiA) ¥ -3 A A H BAA]
2 % 38 0 -2 -5 -10 -12
3] 0 2 -7 -15 25
I
7 Bk 0 -5 25 -50 -60
BHZiahREMEataIBE
PmAGSEESFTE FmAGAMESN ({ETHatd
FAT
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FA4E 7 & S48 4 7 & 4 [F) FE 7 @ 8484t F 48 R
Dip45-90 Dip45-90 | Dip45-90 | Dip45-90 Dip45-90 | Dip20-45 | Dip0-20
BH #| A #| L8 A BARA | T T
CHASBS T ARZ 2BLYE
34 (RMR) 100~81 80~61 60~41 40~21 <21
HHEYR | 11 11 Iv Vv
R El -2 & o e e b E e FEEH | E¥EHEE
1 o
% 22RMR 12 BB R ) R B 5 2 M 1% (Bieniawski » 1989 )
X% 1 2 3 4 5
RMR %4 100-81 80-61 60-41 40-21 <20
B R N1 C(kPa) >400 300-400 200-300 100-200 <100
kPa kPa kPa kPa kPa
HREEA y(E) >45 35-45 25-35 15-25 <15
& 2.3 MERIER XA H k2 H1% (Bieniawski > 1989)
PR ] Bz H ik 24 20mmy & &@B 4 P2 M % 1%
1:#4% 2B E RiE—kie
RMRS81-100 # 3m
2:4% 2E & 1.0-1.5m X 4%| E# A LR E3m | TE# 50mm 0
RMR61-80 AR HRTAE 20m F%E 2.5m
3P % L3AIE 1.53m & | TR B S A A 4 % [TAH 50-100mm 0
RMR41-60 | —EEGBXF X4 £H&3m RHiE {a] 2% 30mm
ARIBHATEE 10m 1.5-2m
4:% L EIE 1.5-3m 4R EBMB AL ER TR #E41% 1.5m
RMR21-40 |#SBFAEEEXFAR]| B AL ER K45m | 100-150mm
P AT A 10m %6 1.5-2m 1a) B¥
100mm
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R R SAMEA
2% ##+&S56m M

TA#

150-200mm 18

5:%% % B b
RMR<20 [0.5-1.5m % $%#B4E
3 BT SLBP R
(G} 4

36 1-1.5m 1348 54 B¥ 150m
Ay B
50mm

T EEHIE
# 0.75m

%24 (A) NGl z QE#HERFHIEE (Barton ¥ A > 1974)

5 H 36 AR

RQD

&%

0-25

25-50

50-75

53

75-90

1.%
A
B |4
C
D
E

ZR

90-100

(1) § RQD<10# (& 0) > #3+H Q1A 10

2.5t L

Bk

— 4 g 3P

— 4R B TE ho 4B IR, 6 1E

v 48 8 3

v 4L B 32 Ao 4% 3R, B 32

ZmEe

ZHHE iSRG IE

D QmmIoiQ|®E| >

v E L

I WA IR B

#(1) AXX&EHKA 3xJ,
(2) AROEHEA2xJ,

%_

B

D BB IERK 1.5
E R AR T @K 1.5
F A F Tk 1
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4.5 3 R Jo | 4

(a) P @RS

A REMNGCRRE » A oRIbmAEK 0.75 | -

B B i R AR A R R 1 25-35

C mEGREaAY  BaitEALRRIL G TRE > |2 25-30
FAELZHRES

D |2aftRenEda it 20 E8E 3 20-25

E | B&i R BSALSARESE 5 L5 4 8-16

(b) &2 ALA2B 10cm B & B % 35 845

F HEBRACF LR E G 4 25-30

G |SEBREFABALFGHES (2 2EZHE 6 16-24
<5mm )

H FREXMBRERCZ LR (B4 2FE<Smm) | 8 12-16

I BRRMEEE L ks (G4 2R E<Smm) J ERABE |8-12 | 6-12
MELSZBSLRABEABEAZEAGT

(c) WHHRBL LR BB

J R RS B PLEE L 6-12 6-24

K |&BE#E5L [ ERERS 5 -

L REHEHZF L 13-20 | 6-24

5. 80 32 Bk R B F BmELR | J,

A | REmEERy 5K <1.0 1.0

B | PEBKRAR 1-2.5 0.66

C | BEERIBIACHERILKRE AR 2.5-10 0.5

D | KEBKKHAKRE » KEHE I ML 2.5-10 0.33

E | B E X ERKIAAEGARE &K | >10 0.2-0.1

F | B AEBKIEZH KR > HEEABE ] >10 0.1-0.05

3 (1) CEFREBEME  whABKRE  TEAERS (2) REEL A3 2

& 4% 5 B AR
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(b) BREE » £BA KA o /o, | o,/0. SRF
H |&ESH ik > HofE >200 <0.01 2.5

I YEEA  AFGEABR 200-10 | 0.01-0.3 |1

J SRABREEEE ATHBZES |10-5 0.3-04 |0.5-2

T A $Hp] BE R A

K |BEsHBE—IBEEEFERABER 5-3 0.5-0.6 |5-50

L BReBABRFTBHBERNBORERER |32 0.65-1 | 0.65-1
M |BER&B%ZLBATEHEEH <2 >1 >1

(1) Z2RHEBHEERESEEAN > 5 <0,/0, <108 > o RS

0.750,
RAARNDERS > o, ~REFBHERSIZIRRIARES

v %0,/0,>10 o, kB 050, c o, =E8PBBE o

SO 7

I

B B

(2) A LV HTAH (Crown) RENNEFELEZ L6 ALFEF AT ER

SRF 4 25¥mES (FHE)

(c) BMRHUEB VP EBEZERVEZALABHASY c,/o. SRF
N ¥EHRMEE R 1.5 5-10
0) HEHRMEER >5 10-20

1
#:(4) REH>3500° g BTHRELEE > sHRABRBETATAEHq

1
=Ty Q> (MPa)  H¥y=28%FE

(d) BN S8 B AGFLI RICEEBERER SRF
N T E B Ak 8 B 5-10
¢} & Bk s R 10-15
bR EZEF &% 2 ESR #HE
Mitie ESR
A BERF MR GR B IE 2-5
B AAMHEF  Kh BB AEE (R HRIHE) | 1.6-2.0
FEEME - AARMEZE R AL ¥R BB E
( Surge chamber )
C |®TFT ~AREE  RENBRREHBEE - B 1.2-1.3
D BER - LR NBAERME - BFER~FAT ~ XX |09-1.1
&
E T A T R~ R B3~ E B R N %6 - TR~ | 0.5-0.8
FRRNMEKRMEE
gﬁ%@%d |
0 S . oy

: TS5
: Uo A SRS TR A
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Bl 2.1 MERMELBUMRLER R ZHFEE (84 0 2002)
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3.00
. concrete + bolts
2.5 =
concrete
"
g 20 ——— Individual support
. ] shotcrete +bolts |  _____. Combined support
2. _
o [shotcrete (60 mm)
= 1.5
2 i
& y
(=%
= i shotcrete + bolts
g 1.0 o -
)]
= ] shotcrete (30 mm)
0.5 7 steel sets + bolts bolts
4 /._ﬁ -
4 [——
0.0 T T Tt T Tt
(¢] 2 4 6 8
Radial displacement of the wall, u , [mm]
B 22 AR XFHAmREGIFR AV BH%E
( Carranza-Torres and Fairhurst > 2000 )
PixPo
SRC - Support Reaction
[ Ground reoction curve Curve
5‘; Po - insitu Stress
5
&
=
]
S
&
R"l"""','“PP”‘ SRC - SHTf support
capacity
( stiff support)
P SRC - Flaxible supgport
Requirsd support
capacity
{ flexible support)

Pixo
Tunne! deformation
{stiff support)

l-——fTunn-l deformation ———‘

{ flexible suppor?)

Tunne! Deformation, Ug —

Figure 1. Effect of support stiffness on tunnel deformation and required support
capacity.

B 23 XHEHERIHERS  -BZHALE
( Verman and Singh % A > 1995)
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p'n'pzt
\

concrete lining

: lining extrad
lining g extradox
intradox

Figure 1. Supported and unsupported convergence-confinement curves. Key: p,; undisturbed lithostatic pressure in the

rock mass. .
B 24 BBRBEMIFRAREIZ X HTH B
(Sonmez and Ulusay * 1999)
Compound
{Concreie

Support Pressure, MPa

0.2

2.1 -+

B0

B 25 HBREUKALE F 242 MELE
(Ozsan and Basarir > 2002 )

32




b)
5 | %
< 075
:
Q
3
& -
T 050
2 ]
|
£ - =~  Elastic approximation
g (Panet, 1995)
A 0.25 ___‘ 0  Measured data
] (Chem et 4l., 1998)
- Best fit curve to measured
data (Hocek, 1999)
YO0 N R —
8 6 4 2

Distance to the front / Tunnel radius,

B 2.6 BRERIZAT R Z K2 @B dhsg
( Carranza-Torres and Fairhurst » 2000 )
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G AEIF 4 ( RMR )

10Q

Y

80

o LI

P R R s oape %tvaz P I

:owa

B 2.7 & £k iE RMR Z %4 (Bieniawski - 1973)

ROCK MASS CHARACTERISTICS FOR
STRENGTH ESTIMATES

Based upon the appearance of the rock, choose the
category that you think gives the best deacription of
the ‘average’ undisturbed in situ conditions. Nole
that exposed rock faces thet have been created by
blasting may give a misleading impression of the
quality of the underlying rock. Some adjustment for
biast damage may be necessary and examination of
diamond drill core of of faces created by pre-split or
smooth blasting may be helpful in making these
adjustments. it is also important to recognize that
the Hoek-Brown criterion should only be applied to
rock masses where the size of individual blocks is

Very rough,fresh unweathered surfaces
Rough, slightly weathered, iron stained surfacsa

SURFACE CONDITIONS

Smooth, moderately weathered or altered surfaces

Skckensided, highly weathered surfaces with

small compared with the size of the excavation §
under consideration. @

Bz [ 8% =2 [3

g (] E a
STRUCTURE DECREASING SURFACE QUALIJ

compact coatings or filings of angular fragments

VERY POCR

TY

Slickensided, highly weathered surfaces with

soft clay coatings or filings

v

BLOCKY - very well iteriocked
undisturbed rock maes consisting

rounded rock pieces

of cubical blocks formed by three BVG | B/G BIF B | BvP
p ofthogonat discontinuity sets
4 w0
w
O
wl
a
X
VERY BLOCKY - interlocked, 8
partially disturbed rack mass with x
muitifacsted angular blocks formed u | VBNG | VBIG VBIF | VB/P | VBIVP
by four or more discontinuity sets 8
Z
4
(5]
9
74
wi
BLOCKY/DISTURBED- folded E
and/or faulted with angutar blocks @
formed by many intersecting Z [|BDIVG | BDIG | BD/F BD/P | BD/VP
discontinuity sets s
(4
(3}
13
o
DISINTEGRATED - poorly inter- V
locked, heavily broken rock mass
with a mixtuwre of angutar and DIVG D{G DF Dip DIVP

28 2R A MR (Hoek and Brown » 1997)
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GEOLOGICAL STRENGTH INDEX § g 2
®
From the lettsr codes describing the structure £ @ g E g
and surface conditions of the rock mass (from @ ® -
Table 4), pick the appropriate box in this chart § 3| 5| 85| &
Estimate the average valua of the Geological £ ® e x| £
Strength Index (GSH) from the contours. 3 3 5| 22| 2
Do not attempt to be too precise. Quoting a 3 s 'g ° ® v
range of GSI from 36 to 42 is more reakstic ] = & $ s
than stating that GS! = 38 0 & g § i & )
o] § 3 ] 2=
g 5 § $| z5] 28
z| = E| 98| 28
8iaq § g g u"s 2 gE
ulS5 | & ¥| 3§|33%
ol 8% | S1 o ¥g|f8s
w = as =
IR HBE
n|53 ¢l 25 19581458
STRUCTURE DECREASING SURFACE QUALITY £=>
. 80
BLOCKY - very well interlocked
undisturbed rock mass consisting V
of cubical blocks formed by three 70
orthogonal disconbnuity sets
7]
A
Q
Y|
a 80
X
VERY BLOCKY - interlocked, o]
partially disturbed rock mass with & 4
multifaceted angular blocks formed 8 50
by four or more disconkinuily sets o
-4 /
§
T f
> 0 ‘/
BLOCKY/DISTURBED- folded E
and/or faulted with anguiar blocks ®
formed by many intersecting z
discontinully sets ‘é’ n
(&)
)

DISINTEGRATED - poorly inter-
locked, heavily broken rock mass
with & mixture or angular and
rounded rock piecee

/

/ [

B 2.9 GSI ##/# i (Hoek and Brown > 1997)
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ondition

“Joint or B!qck Wall C

GS/

ngs of angular ragments

lickurshed, highly weathened suMacos win

athersd surfaces with
5

o
2
&
?: e
A &
= &
= i
5 =} < &
] 5 2 £5
z 2 n = R zE
i - s ol = e
3 95 % 5 =
) =32 £ . = 2%
= £ 5 BE = g5
3% FZ E% 2 1gsg
- 5 2 -5 iy E=1 &z
Block Size ii gi_;g kég 58 533
5 55 e 2132 % s 2%
: 22 522 S&3|2n8 |26%
Mazssive - vory well interiocked : o - — 10848
unagisturoec rock mass blocks formad ¢ 5 i 4 4 L
by three of 1855 GISCOrtNLTY SeM5  gen S 7
wath wery wide joint spacing
JoeH spacisg > T o 100 1E+6
PR 2 43
90 g
Blocky - vury weil interiocked g‘g (1 r7)
unaisturned sock mass consisting 0
of cizhical blocks formed by thrae 50
othogona: discentinuity sats “T 100£+3

20 spacing 30 M om 40 .

Very Blocky inierlockad, pariaily
disturbad rock mass with mutfacetedt?
angular blocks formed by ‘our or mors
AiRnInURY sl

Jowint spaging Y0 - 20 om
¢ cm

GSH

Blockyfdisturbed - folcec andiar
Iaciiedt wahy anguiny Bocks lormed by
many imessecling discontinaity sels g
Joint spacing 3 - 10 om

- 100

Disintegrated - poary interacksd,

hegedy brokor: rock mass with @ 2
et e of argular and rounded

rack ploces

Jmint spacing < 3 em

1 c

fF 10

Foliatedflaminated/sheared - thinly
larranated or foliatod, trctonicaily shesred
woak rock; Lloscly spaced schistos:ty

pravass wver any other Gissonosty st

01

resditing in compivte fack of Dlockness !
Joniedt spaeing < ) o 12 45 1.7

067

B 2.10GSI # £z 1Lt F K

( Cai and Kaiser > 2004 )
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Joint Condition Factor Jc

Fig. 7. Quantification of GSI chart.
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input Data Results

e TN 4 - RRCE
.#&ﬁfﬁh. {E,C. }-‘,(P'v-.,) Ordi i}%fi‘?“if:'v. . a&
- £ 8¢ 32 S e ALY ) rdinary Analysis Y
[ " |
[ 1
{ a) Ordinary Analysis
Input Data Results
& ;2 -HMHEHR
. . + RO R B A R R (E,c,¥»,w...1}
'y - R iR Back Anglysis - EA indamh )
ffi %
I I (At ™E)

{ b) Back Analysis
B 211 S5t RaAB iz FEARER

Model funing in FA. {F3)
Parameter tuning (F2)
Y 4
Model Parameters o Forward > FA “— Measurement
5 F he (Fry L_analysis | ey results results
Forward analysis routines

for PREDICTION

& {B
[y R Yy P P P T Y r e R P Y Y ..&aa-:--snu-u-.----a--u:-a.----nn---.n

Mode! tuning in B.A. (BS)

Parameter tuning in BA. (B4}

Selection ol measurement data for B.A. (B3)

Sefection of algorithm for B.A. (B2}

sSanmssPRRARNIERRARIERRRSSSR N anny

4
BA Unknown < Back Measurement | Kncwn Model brest
resluns (g1)L_perameters | gy, analysis | gy, results (B7) parameters | g, 4
v Special processing of B A. resilts (Regression)
asurement
results Back analysis routines

B 2.12 RE 5#7 %2 4 % B(Sakurai % A > 2003)
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# Project! - Microsoft Yisual Baste [S¥2H]
BXO WEE RAY

B-5-B @0

|

4

0

EEGD a 8 »
B/ Lee@L >

a0 & »

#AQ MHD IR ¥HO BEO TAD BEKW AS® HEO
el o 2 MEBYRA D T 00 24 0510 % 5955

P Micsosoft Access
LARD MR NG MAD ITAD ARG NNE
T H A5 H i .

R Prases

= ]

= 198 Project] (Project])
Y Form! (Forml)

{Formi Form -]

FRNF | RO |

Appernce  1-U@ A
AunRedrew  Fale
17 58000000
2- K)o
Forml w

%—rmsn

i

8 ab1 - ARIF (Access 2000 HBRBR)

X

=
44
L £

Ex
et |

2] paRAEMRTENE

nE

BOBE

ssmss——

O ——
BUERAR UL 64 TLA - ART0 - Hik F RESRRRUNER NE) -

B] 2.14 Microsoft Access 2000 &4 & 4 4
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¥3 Microsoft Access
SO UMD WO HAD %20 RO IRD AR NEO®
i Thd 8 Yk S RINTER A AT VL2035

' A ER o HED REE B TR EE

& ] fay e 1 ser projectNo labell6 Tabel!7 Inbell8
EREO MEND »II W | X i« - | 5 — iR EEReTEE FEIG
i gl EABIRARTANE * BiRa
wE Z ERRERUANE P
P ] #aRA TERLAHS ] E Z
»y 3 el 2573903424 288382421 375335
T center 25736658300 2887011220 3836870
Lt 3 7] controlpile 2573842.0484 2885204215 3724230
Pt ™ dew 25739034244 2883824120 13753350
p 25737886990 2896968940 3728250
EX 21 design xy “ossin
3 eng 3711640
e 1 RMR 13797830
[: 3 wn 20700028 3820030
12882143106 3800000
T REONE 25739467335 2882240147 3798860
2573944.1889 2882336739 3795700
25739416077 2882433010  :379.2810
25739389570 2862529779 3789790
TH (25739362425 2882626021 3783760
E i) mode x ¥ A 25739334329 2887721839 3TI910
3 1 4_7.301637966983 378826105 [N 25739305875 2882817893 377.3780
2 4 7298538188973 379.360095 = 25739276710 2882913681 377210
n 3 4 7111639207079 380.363645 i 1 25739246766 2883008996 (3771630
4 4 6912640461296 381363015 25739216226 2883104258 3769630
B 5 4. 6583642053107 332123465 NN 25739185176 2883199221 376.6680
1 6 4 611964445598 382827965 25739153944 7883204202 3763470
n 7 4 538864802735 383661445 25739122030 288338.8975  376.1040
B 8 4 4263652847389 384.529415 25739089870 2883483561 3758500
9 4 3375656877241 385010985 2573905.7353 2883578308 13758470
n 10 4 2634660037940 385.307655 25739024799 2883672770 3758160
1 4 1974662919485 2573899.1725 2883767139 3754640
n 12 4 1214666113837 25730950674 2883861477 :375.2800
m 13 4 0457568499192 25730925511 (2883955934 3750160
| u 4 DSIR63,.. o (YOS5 TpR 2 %

RHIfrEMN cars NN

B 2.15 AB%#R %52 XA Access 2000 FH z 275
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F=%F AEEAIZHBEEANTGES

31 %E

AFHHAREGEX  REREZ (2004) PR ZAELER - L4048
(2005) XA HA 2R XNE  REB AR E BT RIS v LB BET (R
AENE ATFTEHHSHRERAZBEING
31 #XNEERRIAE

BR-EFRALKBESRAAEHS Z¥ENPEAN SAASERE -4
SREFLRAE G- TRACKKA R E TR RARK 7 dRE Z(2004)
AR~ T424F (2005) MEABEt  ERAGERORASER TSRS &4
BB RTEOREX - HHAERALRERR  TRAE S OKES
BERENZNZRITERALZER S G LATHRERAT FRAZAE
BhANMERER M - S H8HRE - BRTTREEGAGH - BARNESY ¢
BOSHREFRA LI EZE RN - EARKEEA LE AT EX1(2006)
BREZ TR ES Gy R USSR A TERAMELREZ $h5
R A -

ARRHEZAERAATEIHHAEZER RTEAEALE  SHF
ERABMEB T ik R ARCRRAEHRARER - A HA w2 55
BE-HWHA > s (1) L2EZREEANBEE -Q2) T8EREAL ~(3) &5
THRAGER - (4) BERMAHREZLAAREET ~(5) 283 B 42485 - (6)
AEBAAER - (7) XHRRALEE (8) RALLEES - UT4HHE
BRaREGEEFBTNE -

311 X 2RERANRIEE

EFRREARBRAZEIZHMAR D WNBELLFHARAZINE - B HBLE
REEALE O TAEAZXZF FEER - AR mA T E 571 (2006)
BRZTRACREH AU BA ALAEIZELHERARXFHMALEE
SRE (WwE 3.1 A7) ATRACHMBEAXUKBRZZRA R GRS EX R
BABLSTITREZRAE SHBERRETREALNELRAZAE
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MATRACHEAXRAB R AL ERET (WB 32 Ain) EHBT2ZEE
HEARFHEIEZAAEH ANEEETENAZNY B HHA L 2
EHEER AAMETEAE TRAATHBAALE  2BIBAE  AH
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ABSTRACT

This research includes the measurement of resection method, the principle of profile survey of
tunnel and the application of Visual Basic programming language to engineering techniques.
According to the coding of visualization programming, Microsoft Visual Basic 6, using
visualization as a principal part, makes it possible for users to immediately see data frames executed
in progress. The content of programming design in this research consists of the data processing and

illustration of the profile survey of tunnels, etc

Keywords: profile survey, resection method, visual basic programming, visualization.
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ZHihrzssk (m) 3 9 9
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¥a ¥ (mm) % (mm)
f;ﬁ 1~1.5 78~12 19~27 0.8192 113 1.6
Fvada 0.92 ~ 6.76 ~ 1.79 ~
A 2.92 20.43 5.41 3.63 13 5.4
P HEE 3.32 ~ 17.01 ~ 5.99 ~
Ja 5.37 27.56 9.7 471 12.9 77




