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Fig. 1  Structural location of Langgu Sag
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Fig. 2 The distribution of the structural belts and the position of seismic lines in Langgu Sag

RGBSR AR, AR S =L R (WL 3) s KONER (—RR) ,
FFABWTR (ZR) LU 29 JEZ GRIEWIZ) | ~FEITINZ | 22 36 FHW7)= Al
JEVGWIZR (=R ) o ARSCRGE FaRWTZ e | i | if S8 SR 5 SO s W)=
(1 3t e 7

’,ﬁ; S "

:Q?E b

K

S Frrs S =0 3 S = ) & Sl F T

B3 R T Kb B R P E

Fig. 3 Planar distribution of the main faults in the late sedimentary period of Es, in Langgu Sag
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Fig. 4 A geological model in the late sedimentary period of Es, of Langgu Sag
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Table 1  Mechanical parameters in stress field simulation in the late sedimentary period of Es, of Langgu Sag

HiLJT R IG FPERH/ GPa bEL/NEA FRE/(kg» m™3)
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Fig. 5 The fault strike rose diagram in the late sedimentary period of Es, of Langgu Sag
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Fig. 6 The schematic diagram of force in the late sedimentary period of Es, of Langgu Sag
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Fig. 7 Distribution of tectonic stress in the late sedimentary period of Es, of Langgu Sag
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Fig. 8 Difference between the minimum and maximum principal stresses and the profile shear stress in the late

sedimentary period of Es, of Langgu Sag

H Y- T 5T R USSR AT Al R, S BTN A AE (WLE Te) , TEAERA
RTINSy, AEAT T 1A 59 IS ) BRI v p BAT A e ) — 2R A R RE G, PRI AT AR S T
O3 PR SR R A4 1) AR TS B 2B, FEREI 2 R, X EEAF L
JEAR—ILZR I W=
3.2 HESHAETN

6 53 ) T 5 g R PR 2 P W AR R T [T S X D] — 2 AR —E
P, USRS, DRI BN S R M O A (IE(E) , ABE (fAfE) i
JWHE/N (ULIE 8b) o ARG RASHEIR Al A, ZeBEgY B/ 2L AP W=, R
PRI R ) AR PG 160 S 32, SO F TR AR e v e DX 7 i R W)=, ik 5 M ) T
SER—EL

4 i

JERIE MBI, REREWZ, BR—=HUL B FERSN, W2 5 R A
KB RERPTFW)Z o ARG W)= 306 Sh R 5 S M S A F T o B, vl 0 5 /0 D 5 300 ot oA 7 v
S i T P e 7 1 VA N R LI N SR R A N S AP Il L
SE144°—NW324°

LARIER S VR e S N | EI SR U8 R S A NS SNV R DL SV I NS S VA | DY N T
Dy, ST E S AR BT TS

ARG P Wi 2P T 0 AR 3245 T/ DB S RS B N B AL 9 R T, W5



5514 SRPHPFAE - R T 1M1 65 0 DU 5 SR e IO 7 740 S AR 20 b = 45

DXt /N TR T | B KA B/ IN TR g 2R e (X 4 0 A LA i i e e O W = B, S =
KB XI, Te PRSI ST, X EE L F AR —ACATEmZ . 1% X 5
JSE I HE R o3 XSO 2, 2 W DB = A ) AR P 1) O T, 305 el v e B 45 2R — B

[2]

[3]

[4]

[10]

[11]

[12]

[13]

£ £ X M

PIGERR. MR ) G ROTEE R A B SR EE (1], W<, 2008, 15 (3): 31 ~33.

SUN Xiao-qing. Present situation and prospect of application for finite element numerical simulation of palaeotectonic stress
fields [J]. Fault Block Oil & Gas Field, 2008, 15 (3): 31 ~33.

FRRER. AR G - A BRTTENE | PRI (], PUILibRRAAR, 2010, 32 (4): 405 ~409.
ZHANG Sheng-li. Modeling of tectonic stress field - the theory, method and related research progress of the finite element
method [J]. Northwestern Seismological Journal, 2010, 32 (4) . 405 ~409.

FIERR, BESUE, ZELHE, A EALREE PR 2 R N BRI [T, bR R AR
Wi, 2008, 44 (6): 902 ~907.

WANG Yan-xin, HOU Gui-ting, LI Jiang-hai, et al. Numercial simulation of tenconic stress field at the end of Neocene in
the midwest of Tabei Uplift [J]. Acta Scientiarum Naturalium Universitatis Pekinensis, 2008, 44 (6) : 902 ~907.

Hou G T, Wang C C, LiJ H, et al. Late Paleoproterozoic extension and a paleostress field reconstruction of the North China
Craton [J]. Tectonophysics, 2006, 422 . 89 ~98.

Martin A M, Cloeginch S, Vicente G D, et al. Finite-element modeling of Tertiary paleostress field in the eastern part of the
Tajo Basin ( central Spain) [ J]. Tectonophysics, 1998, 300, 47 ~62.

RO, TR, 2R3 TR MG O E T A R FERIBTSE (1], KA T, 2006, 26 (8): 30 ~33
SONG Rong-cai, ZHANG Shao-nan, LI-Tao. Research on the hydrocarbon distribution controlled by Daxing fault in Langgu
Sag [J]. Natural Gas Industry, 2006, 26 (8): 30 ~33.

WA, BESEEC, WA, S S A RS =AM NN [J]. AR, 1998, 19 (4): 16 ~19.
DAI Jun-sheng, LU Ke-zheng, QI-Jiafu, et al. The evolution of the Paleogene structural styles in Bohai Gulf Basin [J].
Acta Petrolei Sinica, 1998, 19 (4):. 16 ~19.

WX, A5, RiE, . B AR RIS [T ARk BB, 1995, 19
(H#4): 1 ~6.

QI Jia-fu, ZHANG Yi-wei, LU Ke-zheng, et al. Cenozoic tectonic evolution in Bohai Bay Basin Province [J]. Journal of
the University of Petroleum, China, 1995, 19 (Suppl. ): 1 ~6.

WAL, KR, BukiE, 4. FORME TR (1], HUFEIE, 2002, 48 (1): 58 ~65.

YANG Ming-hui, LIU Chi-yang, YANG Bin-yi, et al. Extensional structures of the Paleogene in the central Hebei Basin,
China [J]. Geological Review, 2002, 48 (1): 58 ~65.

BALLHE, XINhPE. RRIE M PR BT [J]. PEdeesss . AARREEAR, 2003, 33 (3): 315 ~318.
ZHAO Hong-he, LIU Chi-yang. Detachment gliding structures of Langgu Sag [ J]. Journal of Northwest University; Natural
Science Edition, 2003, 33 (3): 315 ~318.

KRR, A3, WL, S Wi 2 R MR o AR g ()], i sc g s, 2008, 30 (1): 64
~68.

SONG Rong-cai, ZHOU Wen, DONG Shu-yi, et al. The research of oil-gas distribution characteristics in the Langgu Sag of
Bohai Bay Basin [J]. Petroleum Geology & Experiment, 2008, 30 (1) 64 ~68.

INERK, BROURR, REBREL, A& 10 3RS R A T A IROTEL [J]. HBTRke:, 2004, 39 (2):
199 ~200.

SUN Hong-bin, CHEN Han-lin, CHENG Xiao-gan, et al. Finite element simulation of fracture development in the
Kuihuadao structure, Liaohe Basin [ J]. Chinese Journal of Geology, 2004, 39 (2) . 199 ~200.

SPHPE, ERAE, ARIA, AE. BEHOSRERE M L BRI SRR (D], M SR, 2014, 20 (1) 25
~33.

ZHANG Dan-dan, DAI Jun-sheng, ZOU Juan, et al. Research on fault activity in Paleogene of Langgu Sag, Jizhong



46 R O OF OF R 2015

Depression [J]. Journal of Geomechanics, 2014, 20 (1) 25 ~33.

[14] MW, @A, FHVL, S R E M LA o SRS (1], P EAmEER, 2012, 17 (6):
53 ~57.
TIAN Jian-zhang, SU Jian-jie, XIN Wei-jiang, et al. Buried hill accumulation model and oil and gas exploration potential in
Langgu Depression [J]. China Petroleum Exploration, 2012, 17 (6): 53 ~57.

[15]  #ufRd:, skdkbr, @6, 55 wlpMIpE B MR GUT W2 L FAAEE (1], BT AR, 2012,
18 (1): 11 ~19.
DAI Jun-sheng, ZHANG Ji-biao, FENG Jian-wei, et al. Development law and prediction of the lower-order faults in the
west of Zhenwu fault zone in Gaoyou Sag [J]. Journal of Geomechanics, 2012, 18 (1) : 11 ~19.

[16] e, WA, KERE. TUMAHGE BT IR I 58 E I X ARGUT W2 2 T AT [1]. B2k,
2013, 19 (2): 125 ~130.
FU Xiao-long, DAI Jun-sheng, ZHANG Hong-guo. Numerical simulation of structural stress field of Funing sedimentary
period and prediction of the development law of lower-order faults in Chajian Slope Zone [J]. Journal of Geomechanics,

2013, 19 (2) : 125 ~130.

NUMERICAL SIMULATION OF STRUCTURAL STRESS

FIELD IN THE LATE SEDIMENTARY PERIOD OF Es,

AND PREDICTION OF THE LOWER-ORDER FAULTS
IN LANGGU SAG

ZHANG Dan-dan, DAI Jun-sheng, FU Xiao-long
(School of Geosciences, China University of Petroleum, Qingdao 266580, China)

Abstract: On the basis of the research of structural background, fault activity and structural
evolution, the method of numerical simulation of structural stress was applied to simulate the stress
distribution in the late sedimentary period of Es, in Langgu sag, and the development of the lower-
order faults could be predicted. The research showed that the active faults in the late sedimentary
period of Es, were Daxing fault, Banjiehe fault and so on. Niubei slope belt and Hexiwu structural
belt were uplift obviously during this period. The comprehensive analysis indicated that the direction
of the minimum principal stress was SE144°-NW324° the development of the lower-order faults
were mainly influenced by the minimum principal stress and the shear stress, et al. The minimum
principal stress and the difference between principal stresses (the maximum and minimum principal
stress) controlled the advantage area of the fault development. The plane shear stress controlled the
fault strike, and its most faults in this area were NNE-NE. The profile shear stress controlled the dip
direction, in the main part of this area the profile shear stress was sinistral shear stress, which
showed that the dip direction of the most faults was NW.

Key words: Langgu Sag; the late sedimentary period of Es,; structural stress field; numerical

simulation ; lower-order fault





