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New Calculation Method for Interlayer Dip and Its Application
in Beach—bar Sand Mud Interlayer Depiction
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Abstract In order to study the distribution of the internal residual oil in a beach—bar sand body, and to reveal the interbed
development pattern, the mud interlayer should be described quantitatively. This paper considers three interbed types of bar sand
bodies, using the core data, the logging data in the Gangzhong oilfield and the sedimentation investigation results in Qinghai Lake.
With a 3D architecture model and the principle of the dip angle measurement, a new approach of calculating the dip angle of the
interbed within a single bar sand body is proposed: Scanning of the maximum along the interface in the 3D model. The twin well
spacing calculation method is improved. The development pattern of the interbed is obtained by using a quantitative description of the
interlayer. A new understanding of the interbed of the bar sand body is achieved. In the Gangzhong oilfield, the muddy interbed is
mainly developed within a single bar sloping to the center of the basin, and the dip angle is between 2°and 5°. Meanwhile, there is
one muddy interbed every 70 m. The scale of the hyperplasia sandbody is about 60-90 m.

Keywords beach—bar sand; development pattern of interlayer; new calculation method of dip; Gangzhong oilfield
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Fig. 2 Dip pattern of interbed of beach—bar sand

2 REMABHHERHAE

JJZ A BT RTTE— B LLT 6 R 5% - Mt S g
S IUACTORE] 1T I B 5 G O Y8 e 2 I )
FHHZAU A I GORHEIBG A £ XA AR , AR A 58
TR HE R TR0 M AR B0 2240 FE I 19 X 3 3o X5
FH I [F]— e J2 A g BE 25 R B3 K-
PIR P iy SN A
21 HDNE

MRYEHE i R 10-57 R 1 5 Humb 2D % 7 (4 8

IS (1 3) AT LA I P A M8F O 15.5°, FHER 3 7
SR, FR A SR B R N 5.5°

B3 BErhimBEH10-57 FRELE-REMACGE | 5)
Fig. 3 Mud interbed from the well Zhong 10-57 in
Gangzhong oilfield—the gentle dip angle

22 WFHIHERRERE

PEGETTHE il A 34 1 HHH AT, BEREEE BT 2
5 FEFE/NE IR A 2 A . 10-57 RN
TR 10-57-1 %7 0F il IR E R PR, i
1S5 B0 B SR D 4 30.08 m, £ B AT 1)
P TR B S e 2 — AR R S RS H N
1.33 m, JF B IR AWM R 2.53° (] 4) . X—25 R b5
TZH R — TR B B e O 0 P00 0 5.5° LA &
PAFP AR B T A B EDIIE

Z10-573 210-57-13F
HAARA/mV ‘Eﬂlﬂé/ pis'm) HARHA/mV 7P (ps m)
25 20 g ”??m(l;?:m‘ ) =25 20 300 200
/API 104
L e Aptmari e SR

fiz =_ S
L D=30.08 m J ) |
- AT wneen [ITT T E——
. akez aE TR

B4 NFEXFHAETERREEMA
Fig. 4 Mud interbed dip calculation using twin wells method

SR ABUFR B0 I T 3 , AN HE S B 5 T R 1
BT e = BB, AN B SRR 5 RO A REARUE
PIFEEEL A J7 1) R e SR B . AERE B, AT PR AYE
I J2= A T — B, W T A A AR e 2 Y A
o SRR PSR AN ECBUA —F AR D b AHZEA R E
XA AT IE B T AR AR BE N 5 AR A 3o



—t

TS 2014,32(12)

www.kjdb.org

Fabuel-perez 55 By i Sl & , I W AbA ST 98 B Ml
P B R g ) R E ) A TR IE LG T
Wb e IR L A A5 SRR — R T RE A . SRR AR
A AL PR AL TR i IO A T S [ ) 3 e A B e
SR T 1), INTTTAS B — 5 B S e R ff o, 220
MEIEAS BN B R 0 2 7 iR TER BRI S (1 I 200 F o
ST ARAT T4 S, JU AR 27 b 7 ] 3 A 7 e
JZ BT BRI T RN Z A E TR
)3 LR B8R B U 5 e J2 MR 4R 1) X — R, A7 A8 R
P, B fpth nT BEAF e 2445
2.3 ZHHRAEHARRKELTERA

LE FIRBIFSE A SCHE Y < = SRR 2 T 4 e R {E
TR A I )2 B AR (B S) o T ik 8 i B2V 2 T £ 1 5[]
A3 5N E A TSR, O AR BRI D ) R
MRS E TR 1) U2 A SO EE AL A
B Z Il A H- A1 (7 = 2= TR 200 A B e
iR A Z WA 2) SERR DAL, FHREKE
22 (H+AR) 5 3) P13 2 BABUAf 0=arcsin(H+AR)Y/ Lo 32 1%
7, W 10-57 R 10-57-1 358 1 5 A R ER G
FFENYE A T 2 Wi A Ry 2.94° , 5 A0[RI FH B 1308 5 i f
2.53° M b, MEAT G K . %07 IE S SRR S AL IE T YA A
L, PR b — 0 AR SO A = AR 2 T R
TR IR A N 2 A E TR AR R e R A
i AR AR PG e J 22 i b B AT

VA RE
E5 REXEREMAITETE
Fig. 5 Cartogram of calculation of true dip angle

of mud interbed

3 WAEEMIMXEMEPHRA
3.1 HARMERNER

PO PR 3 G e A TSI 2 22 [ A 3 P 3 A A )
FUARL , 07 FH T - BRL - 184 A AR 1 J52 2 25 e J22 i 1 A, T LA
e A A B /N JE AR 7SI 2 T A0 1 S T L P
— TG E AR 5E , A 1L BRI 8 B R il 2 2 R K
R AN 417, H 10-57 FHPAS 3 Glles S i 3a A= R mb
TRIELEE A 3.33 m Y ¢ 2 1 B O 2.94° T H 4 4 A
TKFAEAEEES A 65 mo

3.2 FEKFFAMB R &R

IKOEFHGERHE M I [ e A e 2 & BRI 2451
TR, W 359 HAIILA B IR 11 0 Horp kIR 4 1,7 El
o I 2 A, b 359H (KBt 336.9 m)
FE 359-THOKFH-B 75.8 m) (E16)

s o WE DR A RERREAS e ik o K
— KB ——WER - B e VR EB PR

E6 il EJL = #riE 359 H A B —1N
MEREEEREIGE | 1)
Fig. 6 Internal architecture of single bar in Gang 359
wellgroup of Bin | 1 in North third fault block
in Gangzhong oilfield

& 359H ZKCF I8 ] — S — N ER A Jle i e 2 A
AR, R FE 7R U S RN R AR B S . AKF It
W 359H, LI 359 i 11— 304 H AR 2, I8 4 Bl
JZ 1V BOEIMZ VA I Z 4 B, 20 R ER A Y 3 A BT
BERLET) . BT Rl e e J2 S e R il s 16 4
KT 18], e A A5 18] A AR G0 S 10 207 1w AT 5 e e
SRR EE S 4 m, KB A e 2 B 70 m K L
IR0 PRTTIJE BT P Ry A 3G A A, SE BRI BERHIE S 1Y
AR B RUARAE 60 ~ 90 m Z [H] , -2 70 m A A7, iX—HdliAls
5SR-S AR R 65 m UL LLAS) A5

x1 BRMAEILSHKEHFEE | | SEEREERER
Table 1 Lithology and interpretation in horizontal well of
Gang 359H of Bin | 1 in Gangzhong oilfield

F9 Ti%Em  JEEm KE/m ok fERREE R
1 2639.80 271206 72.26 b Mz
2 271206 271599  3.93 b V)=
3 271599 278832 7233 iy Wz
4 278832 279273 441 A T2
5 279273 2808.63  15.90 e iz
6  2808.63 281546  6.83 bibes b
IR IIP e ,
7 281546 288429  68.83 o =2
288429 2889.02  4.73 by Ve )
9  2889.02 2976.80 87.78 ey iz
51 I



—t

www.kjdb.org

ISR 2014,32(12)

SCIENCE & TECHNOLOGY REVIEW

g359HK I L FR GBI A HI

Blo o 2600 2650 2700 2750 2800 2850
g ) % uulinl

AR

=

.EJ n [T

2900 2950 3000

bl 1]

ool

TR AR

10g (@ 7226m " 7233m’ | 6883m| g778m
5
0 550 75 ) 336.9m .
(a) MKHAE
2359
HARWA/MY  HPE%R/(Q m) 210-65-2
25 20| [F™Ms  so HABA/MY  HER/(Q m)

NEE
8:' &

861 m

h 4

r Y

[TTTT T I IT (I TP ITT

(b)

. GE ke e TE <
W e BV R

- AREFRITT

WG H 77 18]

B7 #3590 FXidkFHRB—MERETAERERICGE | 1)

Fig. 7

T TR A 750 e ) 2 M DA PRI G k28 R T 280 < s vy P
e SOV B — 301 PN 3 B R 2 3 2 B A — /N 7 20~502
W] 2K IERRIESE , A 30 3 A A B A 7E 60 ~ 90 m
FeAn e S R RN 145770 meo e I -
R IAR, 253K TR0k, R A e R B B -1 I, I
O B A T P R 0 25 SR, A T s ey ER SR P 75 9 2
KEHERET).,
4 %ig
1) AT S I FHPORIITSE , S5 s i sl e
J2E ATV 5B A 3 RN

2) TR 20 = ik AR R RV 00 R A L B 4
XN B T O e O A B SR
A T AL T e )2 A TR vk

3) FIFHHT s, Gt vt v P SOV A 38 A K -
TEMPREES R 65 m, H-45 G K F-FHA 8T, dESr 1 MEWTRD Y6 e
JB e 2 9 S MR, DA A B — 30 A S i R R R )2 16

52

Internal architecture of single bar crossing horizontal well of Gang 359H

20 ~ 5o [a] el e e E B BE A 1 45/70 m, PR A= A
B HIAEAE 60 ~ 90 m.,

2% 30k (References)

[1] Z=FH. F& M & H STt ot e D). Arila=di, 2007, 28(3): 75-79.
Li Yang. Progress of research on reservoir development geology in China
[J]. Acta Petrolel Sinica, 2007, 28(3): 75-79.

[2] Seifert D, Fensen J L. Using sequential indicator simulation as a tool in
reservoir description. Issues and uncertainties|]J]. Mathematical Geology,
1999, 31(5): 527-550.

[3] Kupfersherger H, Deutsch C V. Methodology for integrating analog
geologic data in 3-D variagram modelling[J]. AAPG Bulletin, 1999, 83
(8): 1262-1278.

[4] Eoker M D, Glfand A E. Bayesian modelling and inference for
geometrically anisotropic spatial data[J]. Maththematical Geology,
1999, 31(1): 67-83.

[5] Strebelle S. Conditional simulation of complex geological structures

using multiple point statistics|J]|. Mathematical Geology, 2002, 34(1): 1-
21.




—t

B SR 2014,32(12)

www.kjdb.org

2,

[6] Maharaja A, Journel A G. Hierarchical simulation of multiple—facies
reservoirs using multiple—point geostatistics|C]. SPE Annual Technical
Conference and Exhibition, Dallas Texas, October 9-12, 2005.

(7] ZEBeA, VPSR, 1 AUE. DTRG0 A 682 )2 AR ).
AR, 1985, 6(1): 41-49.

Qiu  Yilan, Xu Shice, Xiao Jingxiu. Mode of deposition and
intraormtional anisotropic property of reservoir of clastic rock[J]. Acta
Petrolel Sinica, 1985, 6(1): 41-49.

[8] 7l %2, JRTLAR, X)) 48, 45 eI F R XY U oA S i Uy

A VEAER 24 FARBRARR, 2004, 34(1): 93-96.

Yang Guoan, Xing Weidong, Liu Guanghua, et al. The lacustrine

reservoir microface modles and gas—oil distribution in Shahejie

formation of Gangzhong oilfield[J]. Journal of Northwest University:

Natural Science Edition, 2004, 34(1): 93-96.

EAFE, VR, T, S5 TV Sk O ) D A ik

2 AZRAE MR YR X V-4 FSE BB, kAR o Bk

22447, 2008, 33(5): 627-634.

Wang Jinduo, Xu Shumei, Yu Jianguo, et al. Prediction of beach—bar

[9

—

sand reservoirs using waveform analysis: A case study on Es4s in the
westarea of the Dongying Sag[J]. Earth Science: Journal of China
University of Geosciences, 2008, 33(5): 627-634.

[10] £, Bhatfe, BREEAT, 5. A8 U PR R A3 DXV DU B T I B fi 22
ORI, I 5 2R ICE, 2009, 16(2): 30-32.

Wang ping, Zhong Jianhua, Qiu Longwei, et al. Alfred chuang Chen
area in dongying sag under the four section reservoir sedimentary facies
[J]. Oil and Gas Geology and Oil Recovery, 2009, 16(2): 30-32.

(11 XBZIC, BHArf, FIETE, 45 AR MG R AL DXV — Bl Al
B ST AR R R FSE ] DU, 2008, 26(5): 716-724.
Deng Hongwen, Ma lixiang, Jiang Zhenglong, et al. Sand bank
generation typesand lts controls on their distribution, the second
member of Shahejie formation, lower Tertiary, Dawangbei, Chezhen
depression|]]. Acta Sedimentologica Sinica, 2008, 26(5): 716-724.

[12] A7, SRPEFN, AR, S5, 043 = A ] 130U i )2 14 RS 4
T ITED. TR R HARBFAR, 2011, 42(4): 1072-1078.
Wen Lifeng, Wu Shenghe, Wang Yanzhong, et al. An accurate method
for anatomizing architecture of subsurface reservoir in mouth bar of
fluvial dominated delta[J]. Journal of Central South University: Natural
Science Edition, 2011, 42(4): 1072-1078.

(13] JRERS, SEEAL, THRE, 45, M 68 A RERAE DT L)), HEk
RE2EHERE, 2011, 26(7): 695-701.

Zhou Yinbang, Wu Shenghe, Ji Bingyu, et al. Research progress on
the characterization of fluvial reservoir architecture[J]. Advances in
Earth Science, 2011, 26(7): 695-701.

[14] Keumsuk L, Zeng X X, George A M, et al. A ground- penetrating
radar survey of a delta— front reservoir analog in the wall creek
member, frontier formation[J]. AAPG Bulletin, 2005, 89(9): 1139-
1155.

[15] sks8™, XUk, BRiE R, 45 KPR ORI Z IR, RIA i

5 TT %, 2007, 26(6): 56-60.
Zhang Shanyan, Liu Bo, Chen Guofei, et al. Primary research on
lateral accretion with horizontal well core samples[]J]. Petroleum
Geology & Oilfield Development in Daging, 2007, 26(6): 56—60.

[16] fialfe, RAEMR, PRI, 55, FHARP I BT BORA Bk

SCIENCE & TECHNOLOGY REVIEW

FUHRHEIZ). A ER Y EIIE, 1996, 31(4): 541-545.

Xu Jianhua, Zhu Dehuai, Chen Baoshu, et al. Determining both oil—
water contact and thin interbed by analysing the resistivity log data of
horizontal borehole[J]. Oil Geophysical Prospecting, 1996, 31(4): 541-
545.

[17] JEIARFR, SR, 1, %5 0P AR 2 0 2 o PR 2200 K
PUITTED]. hEATIIR 2 : F AR, 2009, 33(2): 7-11.
Zhou Yinbang, Wu Shenghe, Yue Dali, et al. Controlling factor
analysis and identification method of lateral accretion shale beddings
angle in point bar{]J]. Joural of China University of Petroleum: Edition
of Natural Science, 2009, 33(2): 7-11.

[18] JAH 5, w24, BN, 25, el s 300 PN B A 0 ) el ik

Ko 1], RS HEREL, 2010, 21(6): 421-426.
Zhou Xinmao, Gao Xingjun, Tian Changbing, et al. Meandering river
point bar and a quantitative description of internal configuration
elements and applications[J]. Natural Gas in Earth Science, 2010, 21
(6): 421-426.

[19] ER/E, phdede, BEREMD, 55 AT FERRE L X V0 10 B T I B2

DUBUHAT]. IS HL BTSSR IBCR, 2009, 16(2): 30-32.
Wang Ping, Zhong Jianhua, Qiu Longwei, et al. Sedimentary facies of
lower Sha4 member reservoir in Chenguanzhuang area, Dongying
depression[]]. Petroleum Geology and Recovery Efficiency, 2009, 16
(2): 30-32.

[20] EFF2%. 4 EERR VD DY T BEMGTBUA ZFFED]. dbst: dE
JEUR=#, 2008.

Wang Shenglan. Boxing four member of the Shahejie formation in the
upper submember beach bar system research[D]. Beijing: China
University of Geosciences, 2008.

[21] BRUEBEL, SN, R0, HE R MIBE PR R 45 = 22 0T fEr 20 P v 301
DORVRFAELT]. 3 H b 5T 558048, 2000, 28(3): 1-4.

Chen  Shiyue,

characteristics of two kinds of beach— bars of Oligocene Shahejie

Yang Jianping, Cao Yingchang. Sedimentary
formations in  western Huimin depression[]J]. Coal Geology &
Exploration, 2000, 28(3): 1-4.

[22] Ivan F, David H, Jonathan R. A new approach for outcrop characterization
andgeostatistical analysis of a low—sinuosity fluvial-dominated succession
using digital outcrop models: Upper Triassic Oukaimeden sandstone
formation, central High Atlas, Morocco[J]. AAPG Bulletin, 2009, 93
(6): 795-827.

[23] MG, 2241, MORME, 45, ik X WAL S AT AR A e 20 R A
AR I AR, 2011, 33(9): 23-26.

Li Zhipeng, Peng Xuehong, Lin Chengyan, et al. High light for the
southern district Ming town set of single sand body interlayer control
function of remaining oil[J]. Oil & Gas Journal, 2011, 33(9): 23-26.

[24] SR A2 RAE SR JEat Ah Tk, 2010,

Wu Shenghe. Reservoir characterization and modeling[M]. Beijing:
Petroleum Industry Press, 2010.

[25] Tk, AL i FH g 3 280 o) 3 0 A A SRES A OIS0, BB et =,
2011, 18(1): 30-33.

Yu Deshui. Study on architecture of meander channel sandbody in
Sabei oilfieid[]]. Fault-block Oil Gas Field, 2011, 18(1): 30-33.
(T4t X&)

53 Il



