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Structural Synthesis Analysis of S-Shaped Anticline in Tongguanshan

Li Dongxu', Tan Yi'an®

1.School of Earth Sciences and Resources s China University of Geosciences, Beijing 100083, China

2.China International Engineering Consulting Corporation s Beijing 100044, China

Abstract: In this paper, comprehensive structural analysis of the formation process and formation mechanism of the S-shaped
anticline of Tongguanshan is carried out through systematical observation of folds. faults, joints and lineation. It is found that
there have been three stages of structural deformation and two structures superimposed and compounded. The S-bend of the
early NE-fold is due to the limitation of the EW-direction faults. Late S-shaped bending is the result of the near-horizontal twis-
ting due to the Newcathaysian tectonic stress field. It also verifies the formation mechanics of restricted and twisted S-shaped
structures by physical simulation and numerical simulation. It is worth noting that the structural synthesis analysis of the
S-shaped anticline of Tongguanshan can be expanded to the geomechanics analysis of the formation and evolution of the whole
Lower Yangtze platform fold belt, showing that the detailed structural synthesis analysis of the local typical structures is the
scientific basis for studying the manner and direction of the movements.

Key words: S-shaped anticline; structural synthesis analysis; restricted S-shaped fold; twist-shaped fold; structural simulation;
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Fig.3 Geological map of Tongguanshan anticline
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Fig.5 The same form drag folds plane in both limbs (a), shear

flow (b) and oblique striation on the bending (c)
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Fig.6 Geometric shape,formation mechanism and mechani-
cal properties of different sections of S-shaped anti-

cline in TGS
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Fig.7 Associated faults of Tongguanshan anticline
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Fig.8 Tear-off scissor-type fault growth evolution process
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Fig.9 The hinge of anticline is wavy and the axis in EW direction

Fig.10 The photo of EW strike imbricate thrust (a) and the sketch of EW strike imbricate thrust (b)
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Fig.11 EW strike pressure fracture zone
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Fig.12 Nearly EW to the small folds (a) and nearly EW-trending small folds twisting along the axis of NNE (b)
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Fig.13 Conjugate shear joint density diagram of the Tongguanshan S-shaped anticline (a), the photo of joints division period

division and matching (b) and the sketch of joints period and matching (c) in Shiershan
1.NW340°SW_/82°;2.NW295°NE./82°; 3. NES0°NW_£60°;4.NW320°NE_/82°;5.NW345°SW /85°; 6. NW273°SW 84°

2 WHAEMNEHEEARRKRE=R
Table 2 Morphology and attitude of small fold hinge

with rotating compound

EiRes i 17 ¢ 15 F1 (O I
©) 302 78 ) L
@) 275 20~50 i) i
® 305 24 BVH
® 300 30~50 i} 1M
® 278 46 i) M

i N 14 ] E AR B K N T (o) Bl K AR
1 NE-SW [n] B¢ S RSl 34
552 W1 EW [ A4 i 309 9% 30 5y A R A B U

U, 22 70 S 0T K A 5 T 2 S i B Y R Ay
W2 A AT B NW330° SW ./ 72°; 72 47 85 1)
NE35°SE/75°. 345 /1 V- ¥ 2 72°. & 15 rhaf B i,
Fil e K EE R S o8 SN, fe /D 3R b
2R G 1)

55 3 390 o A R s 30 L a0 Y RO B
Ko ELTE HE b ) 2 i 9 09795 B (Bl 13b, 130) . FE K A
T B 2 A S 8 T i A K B A k. R
B R A3 3 2 . NW340° ~ 350°SW & NE _/70° ~
/80°,NE75°~90°NW 5§ SE_65°. jif #& H ik 1 P 4¢
fiE, J5 & LR AR RR AR KA 19 A4S a5 G T 3L 50 £
0, =84 WA 16 ARG HI A o, =917 A



55 5 4] BRBAE E LS AR RHE E LS T 1519

N N
A\% J&
‘U.An/suz @
02250280 022030
12 0335378

15 o410 16

y
:
O3
N
\ AM
Q ol
.454 0
‘02255 /0 015848
325572 02293 /58
N 17

0312522

0147228
02200250
033205

02312248 014575
os32242 N S @027 15

g

0
2
6 3150

10 2
A E)
N
Uy
014220 fl
355720
125215

03150 240

&\ 0120023
4

NaEs | L)
N 45 4.
£

A S o

N
N
. \).
2 N N i) p—
ﬂ 03335250 25

' 02195735
0315./55
N

e

Kl 14 NE [ 4 3 35 32 07 07 30 46
Fig.14 The map showing principal stress trajectories of NE tectonic period
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Fig.17 Boundary conditions of Tongling land mass (a) and model experiment of progressive deformation (1) (h)
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Fig.18 Simulation of boundary conditions and geometrical parameters of fold axis changes (a),finite element model (b) and

trajectory of maximum strain (by finite element method) (¢)
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Fig.19 Model experiment of progressive deformation (2)
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Fig.21 Main stress traces after flattening (a) and flattening after twisting deformation (b)
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