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Structural model splicing method based on well seismic
combination

'DQ 6XQ
*HRORJLFDO 5HVHDUFK ,QVWLWXWH RI WKH )RXUWK 2LO 3URGXFWLRQ 30DQW RI

Abstract. 7KH XVH RI VPDOO EORFNV ZLWK PRGHO EXLOGLQJ UHVXOWYV IRU R
IDXOW XQGHUVWDQGLQJ HIIHFWLYHO\ LQWHJUDWH H[LVWLQJ VPDOO E
FROQWLQXRXVY RYHUDOO PRGHO 7KLV DUWLFOH IRFXVHV RQ WKH VWUXFW
ZHVWHUQ SDUWV RI D FHUWDLQ DUHD DQG VWXGLHV WKH PHWKRG Rl V¢
OHYHO WR OD\ WKH IRXQGDWLRQ IRU WKH SUHFLVH WDSSLQJ RI WKH SRV

Keywords: )LQH PRGHOLQJ RI )DXOW &RQVWUXFWLRQ PRGHO VSOLFLQJ

1 Introduction

$W SUHVHQW DQ RLOILHOG KDV H&RAsearsh idgas 3pdadyamtagss fouLo\
KLJK ZDWHU EHDULQJ SHULRG W kKeépnstracting mpdet splices VWULEXWLRQ

LV VFDWWHUHG DQG WKH HGJH RI WKH IDXOW KDV EHFRPH D
IDYRUDEOH DUHD IRU UHVLGXDO ,RL 51 0. 6 z

GHVLJQV VXFK DV KLJK DQJOH ZHOzgh %s%€%%Jéoﬁé%M%gF%oggH

WR WKH IDXOW VR LW LV LPSRUW % WR ILQHO\ FKDUDFWHUL]H WKH
WKUHH GLPHQVLRQDO VSDWLDO VSAHHINR B L W KHR 6HOOW WIQUEBFELQ I RUQ WX L I
WKH VSDWLDO ORFDWLRQ RI WKH |18 KO DOIGFGH WIkH BHIOYXU B WML FG H V|
FRPELQDWLRQ RI WHFWRQLF VWXGrRUNDHOAR TP PYUMWKE ROWUDQJIRQ 7KH VF
RLOILHOG LQ LW KDV GHHSHQHER WK R PEKWDMW BOELRIGHSHQGHQW
WHFWRQLF IHDWXUHV LQ WKUHH GiWRIHQABHR QD MPF EHDP S bH ¥R 6 D WPQ@ D
FRYHUDJH RI ZHOO VHLVPLF FRPELQIONERQ WORWKE K& OH OUNHD 7KH WU
DQG ILQHO\ GHOLQHDWHG WKH FROGWUKEWR YUY PQLWWOKRFWRUDO PRG
VWUDWLJUDSKLF PRGHO ZLWK D WRWPEHFRINERWKUNKHGERRRMIYROMIOFRQV
ILQH WHFWRQLF PRGHOV IRU VPDOWHEQBVYNVSUKHHEYDZAFERFNREBY IVXUIDF
WKH VXE EORFN WHFWRQLF PRGHOWDH I FUIMTBWNR RQO kR B MMN IQRIHFHO O
LQ WZR PDLQ DUHDV I1LUVWO\ WKHYKRFBBW®EHWWHG BYVKH RI DMKIE bBPHO MR U
PRGHO ZHOOV DW WKH ERXQGDULMNHGCGRY RBRWO 8§ URR'GQ YW UKIFIKIORQ RI WK
DFFXUDWH FURVV EORFN PRGHO YHMNXEWYXUBSLEKGADORLWY DWKIHRFHVYV F
DSSOLFDWLRQ RI WKH UHVXOWV VHER®G O\ WHIH X IUWHA Y00 PIIUVKILSH XRJ G H
WKH JHQHUDWHG IDXOW SRO\V\JRQNVQ GRHWK QRO S UFORIEN KKHKPRGHOLQ.
DFFXUDF\ LQ WKH GHOLQHDWLRQ RIQMHHI XBWHR QP @@ @ RZHIU LHEP WHWDJIHF
7KH ZHOO VHLVPLF EDVHG WHFWR QLEFGRIRG 09 ¥BWIF QI WOHFKQERKHP DL O \
VROYHV WKH GUDZEDFNV RI WKH EQRFR WIF WRE® R 7RG H Os kO Wi K/H (V'
DUWLFXODWLRQ DUHD DQG WKH VipREXDYYRMAD DRHRY RI WKH L\ U AWK 4B )
PRGHO GHHSHQV WKH XQGHUVWD QDK R BNEKO REXHWROIPv W B EW RWK- Fw K H
IHDWXUHV DQG SOD\V DQ LPSRUWDWQW JUROH ulH XKy R Y MAKIMO®D\HU PF
GUHGJLQJ ZRUN RI WKH IDXOW PDUJVYWDEOLVK WKH RYHUDOO OD\HU PRGF
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Figurel1 &§RQVWUXFWLQJ WKH PRGHO VWL)\
2.2 The advantages of constructing model Figure2 6 FKHPDWLF GLDJUDP RI WKH IDXOW V¢
Splices EORFNYV

6PDOO EORFN PRGHO VWLWFKLQJif/Q %URF#% %§<3DWD
IURP JHUR WR ZKROH ZLWK TXDOT v\ PYRIAH ﬁ@rsﬁﬁ-i"@é?a BW b
FRPELQHG ZLWK VHLVPLF GDWD ZKIKRK PREHOFHAVIVRODO WHMWKRKcWRU KD Q!
VXLW WKHLU QHHGV DQG WKH FRROWMLRDH WG RYHDIHRDWKIZIE PDQXDO D
FRPSXWHUV 7KLV ZD\ WKH DFFXUBBERUIWKN BRGHWLPY RRWVXPLOJ 7K
FRPSURPLVHG DQG WKH HIILFLHQF} RJURXLHAGERY RRGHPHYHRIOIJRULWKP
ODUJH DUHDV LV LQFUHDVHG $GYDRQ@WHIHMERWVYRBOHBBRMLMRERGHOLFEK LV
VWLWFKLQJ IURP WKH WUDGLWLRQDO VRIWZDUH IL
+LJK PRGHOLQJ HIILFLHQF\ %HFQX\OD WEDWRP @@ VEOREN>VWULFW EL
PRGHO KDV EHHQ DGMXVWHG LW pPHRRRE XWHWYWRH MR SHMRFHRY WKH
WKH RYHUODSSLQJ SDUWV RI PXOWb®IAH RPRFRY IRKoWQ b WX BLDI WKH
7KH DGMXVWPHQW HIIRUW LV RQONWKREWKEDYGGRRQWHKHRDWDRI DQG IDXO
FROQYHQWLRQDO PRGHOOLQJ DQG MWgH FOREN O F-@WR vVIWIPRHHO WVRR@WHKH FXxw
ILIWK RI WKDW RI FRQYHQWLRQDO pKK®WAOESd DXWRPDWLFDOO\ KDQGOH
,PSURYH WKH DFFXUDF\ Rl ERXQ®d \| OAWMAR QLY L JoRMEKL WKHJ IDVW D¢
IDXOW PRGHO DQG WKH VWUDWLJUDSKIEYRRGAR P UH IGHIHYENG RV RBXxow

WKH RULJLQDO VXE EORFN PRGHO| pBYURWKK WREHDFEWBRFLRP IBXOW PRC
LQWHU EORFN ERXQGDU\ WHFWRQLFV WKH ZHOO GDWD DQG VHLVPLF

LQWHUSUHWDWLRQ UHVXOWV FDQ E - N LFLQJ

SURFHVV WR HVWDEOLVK DQ RYHUD 'QLF
PRGHO WR IXUWKHU XQGHUVWDQG W DWXUHV

3 Key techniques for constructing model

splices

3.1 Fault model stitching and fusion technology

3.1.1 Fault model data volume fusion D )DXOW FURVV FXWWLQJ UHODWLRQ

7KH IDXOW PRGHO GDWD YROXPH LV H{IWUDFWHG IURP WKH VPDOO
EORFN VWUXFWXUDO PRGHO DQG WKH VLPXODWLRQ LV UH VLPXODWHG
XQGHU WKH FRQWURO RI WKH ZHOO EUHDN SRLQW GDWD DQG WKH IDXOW
LV UH XQGHUVWRRG WR HQVXUH WKDW WKH DFFXUDF\ RI WKH
SURFHVVHG IDXOW PRGHO LV FRQVLVWHQW ZLWK WKH RULJLQDO
PRGHO 7KH IXVLRQ RI WKH IDXOW PRGHO GDWD YROXPH LV

GLYLGHG LOWR WKUHH FDWHJRULHV L ,QKHULWHG WKH IDXOW ZLWKLQ
WKH ZRUN DUHD H[WUDFWLQJ WKH IDXOW PRGHO GDWD DQG
DSSO\LQJ LW GLUHFWO\ WR WKH IDXOW PRGHO LL 5HFRQVWUXFWHG
WKH IDXOW DV D ZKROH LV DW WKH ERXQGDU\ RI WZR VXE EORFNV
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4 Applications

,Q RUGHU WR HIIHFWLYHO\ XVH WKH U
VHLVPLF PRGHOOLQJ D WKUHH GLPHQ
EDVHG RQ WKH FRPELQDWLRQ RI ZHC
GHYHORSHG IRU WKH FHQWUDO DQG ZH
DOUHDG\ KDG WKH UHVXOWV RI WKH EC
WRWDO RI ZHOOV ZHOOV LQ W
GLVWULFW DQG ZHOOV LQ D GLVWI
ZHVWHUQ SDUW RI D GLVWULFW ZLWK
r\ NP DQG IDXOWV LQ WKH 6DSXWR KL
WKH PRGHO VSOLFLQJ SURFHVV WKH
E )DXOW FURVV FXWWLQJ UHODWLRQVMIBEWHWHVNSURFHPRIGQWKH HUURU RI WKI

-
.

OHVV WKDQ A JLIXUH $IWHU WKH
Figure3 (IIHFW SLFWXUH EHIRUH DQG DIWI@@(@WU\QVG-Q)]DF\)HWQWWKH WHFWRQLF
LQWHUVHFWLRQ UHODWLRQVKLS DQG WKH UHVXOWV RI WKH H[LVWLQJ E
LQWHJUDWHG WR IRUP D XQLILHG DQG |
3.2 Layer model splicing and fusion technology ZKLFK LPSURYHV WKH DFFXUDF\ RI W

ERXQGDU\ IDXOWYV
7KH OD\HU PRGHO LV WR HVWDEOLVK D VHW RI VNHOHWDO JULG V\VWHP

ZLWKLQ D JLYHQ FORVHG PRGHOLQ (- —_ — . "LV

DFFXUDWHO\ HVWDEOLVKHG 7KHU
FKDQJHV DW WKH ERXQGDU\ RI WKF
PRGHO UHFRQVWUXFWLRQ PHWKRG
KRUL]JRQ PRGHO RI WKH RYHUODS
IDXOW DV WKH ERXQGDU\ ILOWHU ¢
ZHOO VSDFLQJ RQ HDFK VLGH RI
GHOHWH WKH GDWD LQ WKH UHG EF
GDWD LQ WKH JUHHQ ERUGHU RI I
PRGHO GDWD RI WKH WZR EORFN)
FRPSOHWH WKH OD\HU PRGHO FR — Y
VWLWFKLQJ RI WKH OD\HU PRGHO UDUUL AULI\ WKH FRKUVWUXFWLRQ
XQGHUVWDQGLQJ Figure.5 5 HVXOWV Rl WHFWRQLF PRGHO VSOLF
,Q WKLV SDSHU D KLHUDUFKLFDO \SSWLUJV,\(H?WELH-L\R/RLG.I-FFWOLQJ WHFKQLTXH
LV XVHG WR EXLOG D OD\HU PRGHO D OD\HU PRGHO ZLWK
VHLVPLF LQWHUSUHWDWLRQ GD vg/ﬁ S .WXUIDFH PRGHO RI WKH
IRUPDWLRQ JURXS LV EXLOW ILU °B%‘E§RH<H WRS VXUIDFH PRGHO

RI HDFK IRUPDWLRQ JURXS LV EXLo,\p(Hx\y\;V WEKKH 3 G POER3R I\ BRI Wk

VWUDWLILFDWLRQ GDWD DQG WKHX&\{EF(FVO }5,1,) E & HE PG |[E>xBQ/GUHF|
XQGHU WKH FRQVWUDLQWY RI WKLy ptOw MK Ry KR QR Rd W§ PR OwkH +
ODVHUV RU VHGLPHQWD U\ XQ'-WV LY Sk @ Wb Ll RSO E B W KIOWAGH ¢
VWUXFWXUH LV FRPSOHWHG RQ W\)§ HE,DNG\L,OWD(\;\/,\%%V WPSHUW ORI LPsu
VWUXFWXUH WKH VWUXFWXUH SO %IQ;@ bF w, VKR RY FERQP R

LV LQKHULWHG IURP WKH VPDO WRRPRIF H Y1Ro WiKdle wpssLQJ :
KLHUDUFKLFDO VWUXFWXUH PRGHOLQYk fDQ KVPS'Z% RUNORRGR Yy HU

Rl VPDOO OHYHO VWUXFWXUH DGM{&“(/\)‘%@(WWK HIE\WIQQIHFH%’DV%KI!?'I DQ\ C
VWUXFWXUH WUHQG FRQVLVWHQW ¢yRP gR\HY \@Rvﬂ(q-l\%QWLQXRXV DQG

WHFWRQLF DQG IDXOW IHDWXUHV LQ W
oo | el ., D ODUJH DUHD ZKLFK OD\V WKH IRXQG]
RYHUDOO WHFWRQLFV DQG HYROXWLR:
WKH ORFDO ILQH WHFWRQLF IHDWXUH\
| : . WKH HITHFWLYHQHVV DQG HIILFLHQF\
| . _ \ WHFWRQLF UHVHDUFK UHVXOWYV

After splicing

Block A

Before splicing

(ESE=LE -

Figure4 6 FKHPDWLF GLDJUDP Rl WKH VSOLFLQJ RI WKH KRUL]RQ
PRGHO RI WKH WZR VPDOO EORFNYV
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