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TN L2, B LY, BB R Y, BEE G, HAE, REE!

(1. PEBHXFELT), #AFTRS TE4EEERKE, L7 102249; 2. KK WA FRITAEA 8] ARG IR I
EAFRIE, w0 RH 610000;3. FE L HKFOELT) B PRRRERFR, LT 102249, 4. FPERAASZ S
AT RAE P, B 100083)
W OE ORI TS TG AR SR A M e, PR TR S PR 2 B A MR A T S S R A
HEE . LIPS R 0, AR AR, MK 2T T AR G 1 O S, LR B
TIA R R, FOS I Bz 5 S A0 DL 2 i o A S ol LAV 222 4080 0 1 25 9 R s 1 g s 7
LR TR R RIS T T BE5E, JRHUS Tz IR, (EX TS P 5 e R S T | WML A B i P A P 4 2
TETEAE 112 2 BTG A MU B R T A SO TARRS I SE 000 T 306 e T R S AR R O A R 2, SR, 24
RV o AR TS 25 2 0 e T A P e 0 I 0 S DR 20 L 30 e DL 0 735 T 8 A 0 3 15 88 e 2 o 25 1 e 5
B, e DR e R 25 A0 B /N, 07 9 7 1 A A R ) 5 3 10, AR B R 78 55 7, 0 T R ) 5 Ao o
WA iR, IR, B R AR AR, U RN T R, BRI AL . R L B R, TR AT
B, SECNRER FEIERIE, 65 BT A Y, MR 1 R AU 2R I L S T e L I B
SRR B EAE IR, B it M JE 20 2 T W /ST, bl T P A PR SR T ISR 305 ek A 6 T L ) T 01
U Hy = 7 F FITETR ZR I 2 5 0 A JEE B v W S I AL bR B, A AP T 2 (R A
SRRl WO MR, e R RIVAS, WS PTR A R
hESES: P542 SCHAFRAERS: A

0 5 F

TR AT R R 3 T2 N b S A A s o R SR R S A A, T A T A S R G v i
JE 7 H12 (Michal et al., 2005)., 418 Hy B IUUE R ¥ 18 b i 2732 Bl 2A0F 9% 00 B B2l s 4y, it wh iy
TR T HA T B 20 Bl Ve B oE IX A b B AL 5 ) 2 24, TR v P HER T AR G R, JF4)
M A AR TR ST L (SR H25E, 2024). AR NAMAE SIS Y BIESU SR (2 WE R RS, a7 T
R A v B T 2 R TE R TR S R, AR B)Z | AR R R BT DL B 45 (Costa and
Vendeville, 2002; JAAEI4E, 2009; i SCHIFIRE AR, 2018; SRATEE, 2019; BH4IE, 2023), MY HBLRED X &
e SRR T — BB TR AL, TTRE S s 0t B RO R A I R . ZEOFFE 300 gl S A 1 A8 24
IR AR, REBCEEEX BT RE T RERARIBITY, 10 0T 10 s Ay 1 1 28 T8 1) 52 0 D)5 DR
. HAET, XTHES =T S8 20T ke i A ad o e S g i Eﬁ%ﬁﬁ’ﬁ%(W&mg et al., 2016; Long et
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al., 2021; ST AE, 2023; DEJEAF, 2023), (HIZ% P ZX] 13 s 4 A8 A8 T i B ST Tt — 2 R AR -

VFZ 24306 10 MR ST AR i AR T AL A T T IR AR . A8 dG h, B— )2 n R B LS8 IR 2 &
FEHINZR, U T RSS2 E S e PR, (BB R Z R B 5 R (R E R 45, 2013),
B M R g . TREE . AR R DL R a2 o FZEE R R, HIE IR EIRE, SR & %
HEF A i Pl =t 8 Al (X E PR AEE, 20135 5K/NBRSE, 2015) IBAh, A 2738 i — 4 Fn = 4R 3l oe o
JBZ SR AR AR IR R VR, 48 R R a2 S R T b = b 4k, T v a2 s ) T
R PYEC piRE 4, H PR R ) TR A = v R A 2 (SO, 2018; B30, 2021), (AR, #f4raias
it M2 . PR LR EEZ AR, PP R R & AR TR VR VG55, 2024).

it N, Tl R AR A 3 AR 1 e A HAR R EVE T, X 3 e B Al R R B 45 AR
(Wang et al., 2016; WIHET*45, 2023; SHEJEAE, 2023). BEH fIEEERIRIE (4.6°~5.7°) B3, FHXAEFALE IR0 2
W5 (Long et al., 2021) FEWIZPPE S ppRE 4 b, BB B DL Jerh - TRERGAH-T =B MEHIEX X
o X A v A E R T 3 SRS HIVEF (Yan et al., 2009; Dong et al., 2015; 25523145, 2020; Li et al., 2021; Liu et al.,
2021). SR, FEWRATRPGE MRE Ay ST o, AN R TR A B N R TR . AR SCE AR T
FERAIER, JHERITH YR i & T AN FDEAS R i RS, 45 5 B (40°~60°) . A1 BE(20°~40°) FIIR
JE(10°~20°) BTy BRI BE (4.6°~5.7°) B BIF SR AEAS SCH IR AR A B2V L, (ETE /& A By B X A 1 AR T 1)
ARG . ASBIESR rheSe it BT A8 15 B LA SR PO 3 i RE By & B R BB AN FAR R, i RHE A
XPPRIGIENAR, A28 100~20°(IR A ). BAUERS wmbe R URFEAIL(E 4255, 2010; Liu et al., 2015; X
BAPT, 2018), MLAD, TERARE BRI G ih R T —E MR B R TR A O (E AR R A, 2018; XIIBEIESE, 2021;
Long etal., 2025), % &M ATE B AT BEAZ Bt R A 5200 o SR, SIS A2 75 50T PO 8 48ty vh—n AR AR 22 etk
67t (Long et al., 2025), it —LIRABSE .

PRI, TR AT BRI RS, i )20 Ay B TR AR (L4 40°~60° i Ff1BE . 20°~40° R v A7 B2 L)
Fe 10°~20° AR A BEWE A it phHERTHF (Y 2RI R, d i R T 2 i B Sty B RS I 285 %o 106 R i
WAL RSN, JEE— 20 AT HOE AL -

1 HRHE R

SRV PR Aty 7 TR “ORB I W M rs iy 51T m - LB 2 ), 2 EREEWE B
i P R T T o 200 RS A PR 24 220 km, FE [ NEE-NE [0, 23, 24 maHH i HES
B PR R R A, SR IR B RRE . RN AT . RN . ARRTEE MR . FAE
WETFS bl DL S -A TV Z AR 6 A EZERBMEHIC(E 1a). MZRIERE pp RS A T2 ah TE
ZRI XS 15 ), AEREIL RS2 2B AR, X — B B rAeE AR TR B T B A MR b siiAk J . ELATI
e AR E =S ], % XA TR R SOE M B B, RPN GE Rl FesUR, ASsshZ)n, iR
S RBER R . FEHE LY, A KSR oh TR 2 R, AERg M R i AC R -5 45 I b % A A i it 8 A
BYPIEE ILVER, b R il 32 T SE-NW J7 [l SR ZUH% i B 300 sl AR 1t et o 5TV 306 P s ity 32 28 08— K
Sl LA 53 il N ARTE R GERURIET R, IR T BLA R 146 R (Yan et al., 2003; 17 R A4, 2007; fi] %
&4, 2011; Long et al., 2025).

TEW MR A B R b, MR AR T O RAERIVE ] o IMSRIE I bR Al FEL R T S ER IR (E 2),
SRR Z . - FRERGEE IR BZ U - = &5 H A 52 (Yan et al.,, 2009; Dong et al., 2015;
ZEginR S 2020; Liet al., 2021; Liu et al., 2021), A ARIHBERD BRI G AR R, T FHbIX R IRTR R Ll 7~8
km, R T h—Hioo il ek R A A S b=ty ooty B AR DA 5 AR 2 R e 4 A T, T SRR S T ORI LR TR N 14~16
km(Z14 7~8 km [RR b BB (T I HEZE, 2005; 5K/N4%, 2015; Dong et al., 2015), - FFER G 02 £ 2 iy 24F B
WHTUAME G A e FIRAE I AAR, JBEZ N 500~1000 m; F—F =S50 02 T B 5 BT A8y
Te AR B LA TS, JREEZ)0R 300~900 m(&] 2), & T kg i B TR Bt 0] SR i e T 72, 224348



WP TTEIT IR TOIE (I 4E4F, 2009; TEALHEAT, 2009; HEFRAR, 2010; Xu et al., 2010; Jifi/IMi4F, 2013).
BFSCM, B0 RUU T B R R 3, Sl T O AA T I BB R 1 Rt LI L0 SR T, e300 A
FELLYI R R FRBE IS (Li et al., 2014; Ji et al., 2014), BHETFRHGE R O ATTE, JLHLAER BeA AR THG
T, TS TP RHIOTE I FICE 4, 20123 7204 FBE/INGE, 2014). 55 bR KR 8 4 13 1
T, PR FMERAEN =B IR & B li(Massoli et al., 2006; XFE4¥T, 2018), (Rl A SCE BT R E N ICAT
k.

(a) HOFEEL; (b) A-AHLTTRTH o
1 iR SR 7G4 4 R 18 Bl (R 1B B2 B2 5, 2024 1£30)
Fig.1 Geological map of the western Hunan-Hubei thrust fold belt

Sy ) TR AR 235 SR O, RS PG 3 PR A RS R T 2 110 km, 40 %N 1~2 mm/yr(Li et al., 2015; He et
al., 2018) JHHF M OL T, Fa Py Rl 0 A5 K EAFAE 10%~20% 01525, DRI T 46 6 B4 I 7E 25%~30%
JEEIN . BRI, WISRPE I 8 S A3 )2 F 25040 Trh-T =SS EH e fmh—T ERGEFHR G HMZE, 1L



TEN /D BO X & B R B R Ve TUATE 2 (Yan et al., 2009; Dong et al., 2015; 2592314, 2020; Li et al., 2021; Liu et al.,
2021) BT, AU S B A rh  Z2 B I 2 )2 o eSO SR PG 30 piRE A SSE-NNW ' [a] )1 TT A-
A DIF R T Py el s s, I BE 298 360 km, 1EJ#HE LA SR PG 0 v iE 4 7 SE-NW J7 [ 57 R AEH
THEIE A-A'TRE IR R

B2 MBEEPEEFESEIKE
Fig.2 Stratigraphic column of the western Hunan-Hubei thrust fold belt
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FIABAUAER 110 em. 58 20 em YHIEEPFE AT, P IIBHIIZER 80 cm. 9% 40 em MYRMFE T RE, KJE
AR 352 2.5%10°6, B 1 em P07 SEPREDBTHBIEAS FERY 4 kmo BFSE DT 2 09 )R BE 4R AT 1000 m, ARG
AL EJOU], )3 oy BEASTALL S 6 o A 022 BN T 3 mm, ARSCER @ IR R 2 mm. SEHCRA - THh
200 J7HIRER IRBLIIE LZ, 2 RHEARR AR R R A AR e, RATZE & 5 sl DA AR A TR ) B
AR, HEIR P RIRE R 1.2x10* Pars, BN 0.95 g/em®, [Al], SEEGTEHTRIAR A 180~250 pm Y I 5 B kL
BEAUMETEHL)Z, BORERATRE IR I3 T2, WNEEIEML R 25°, BN 1480 kg/m?, HIJ 24 Wi/ T Seib Ak
Rz [0, e ELAGEMEFIH#I14: (Massoli et al., 2006; Konstantinovskaya et al., 2009; Z:fi%, 2019; Feng et al., 2023; /57
WA, 2024) 0 T LA Z I TR (140~70 Ma)ROEF AN 1.8 cm/h, BI85 SEBRit = A E T ARLLE A 1, A
SRR Z RSB T HE c* N FT EE o* 43 3 2.48% 1076 1 3.97x10°6, AbT[al—Hhk gk, W 1L 5h J12# M 4 F(Feng
etal., 2023; {HRERLAE, 2024), AMFSE T A BAEA & P B b B R R B0 0.4 mm/min, A3 HAY
P EARSEOE IR 1, FRIEE S8R 2 PR,

*1 IRERFESHE

Table 1 Layer parameters of experiment apparatus

Vil = Mo JELJE (cm) % FE (kg/m?) R FZ (Pass)
0@ K 2.5 1480 0
V1 TEHBLZ) 0.2 1000 1x10*
®® €-3-P 1.8 1480 0
V2 C () 0.2 1000 1x10*
®e® Base-Z 1.9 1480 0
Vb Base(VH it )2) 0.7 1000 1x104

®2 KRB SHARCLLL

Table 2 Scaling parameters between models and nature

28 it by HABAEL(*)

JadE 2% py (g/em?) 1.48 2.6 pb*=0.57

WY ZHPE pd (g/em’) 0.94 22 pb*=0.43
Ja T2 B R 1 0.7 0.6~0.85 u*=0.55~1.17

BHINEE g (m/s?) 9.81 9.81 g*=1

Wtk EREEETT ¢ (Pa) 99 4x107 c*=2.48x10°°
BEZFE n(Pass) 1x10* 5%10% *=2x10"17
KB 1 (cm) 1 4x10° [#=2.5x10°6
Ri7) o(Pa) 101.61 2.56x107 0*=3.97x10°6
MNARHEZ g(/s) 9.52x104 2.03x10°14 £¥=4.69x1010
PR v (cm/h) 2.4 2.05x1075 (0.18 cm/yr) y¥=1.17x10°

VE: py B LI BUTR 2 L P 98 36 R B E; p, R YBPE M YA o P E M ) MR B R K ¢ FOm M E MU OB ) g Fm ) M 46
TRIBMEHR B EE; | FR K BE; 0 FRR T (o=pughstpaghar, ForP hy T ha 58 $I67 ML BULRS 20 Mo FISBYE M 22 VR ), ¢ Fmitiel; & Fm 25k
Fe=vlhas, For hyy TR IEICIBVE L E)
22 FIEEEET

TEPR R0 )2 R B e A e o AN B TTHE T, o et A T 28 B JIt 2 5 e b 3 A A i A
TERIsE, ASCRITT 6 X)L ALE, AHCAR SO LR 3.



PRI RSN 3 B, 5080 A1, Bl A1 C2 b, WMUZEEBE R 1, Sefelt BERIE A0 ke
(40°~60°) . 1 BE(20°~40°) FIIL A BE(10°~20°), LIFRISEAF it BRI A8 000 180 i B A it AR T ARR R s i, 652
5 B1 A1 B2 W, JeAf iR TE A BEE AR, FESEE C1. C2 il C3 H, Jefiiy BRI e AR A R, WA
ST R A, DA R A X e T A R 1 A TR IE AR IR

B3 FEEETEE
Fig.3 Schematic diagram of the profile model
*3 AEEUIETESHY

Table 3 Variable parameters for each profile simulation experiment

BRI 24 24 5 5 (%) % % (mm/min) BT aH S b s
Al 25 0.4 TR 11 5(40°~60°) 1
Bl 25 0.4 HH A B (20°~40°) 1
B2 25 0.4 rF £ B (20°~40°) 2
C1 25 0.4 I A B (10°~20°) 0
C2 25 0.4 I AA E(10°~20°) 1

C3 25 0.4 I AR £ (10°~20°) 2




23 FERERIT

AU - A B e U A BRI S 0 A EERIE, KBTI VDA 7o 0 35 om BORCE, 0240
BCE N 2 2GS C3 SLEAHR]). IR BAR B E WK 4 PR, Sl b e s Yy B E R 5 SEbr
ARFEREAE, A HAR: o

B4 TERETEE

Fig.4 Schematic diagram of the planar model

3 SLIGZER

3.1 FEEIER
3.1.1 5256 A1, Bl I B2

S Al B SEAE s BEARIE A M AR, RSN 1(B] Sa). SCIRRILARTEL, ZEMIPSt A RS Bl LA
TRAGNERIN %, FEF R R IKWTZ Fs FARE0ARIRFRE RAE A, M= TS 2 & A8, (HER
WEIEAR I AL (K 5b). MEHZREHaTE, EBETT 0 FIRRL T HIEKETZ Fo BEREAHHRTT RHE 9,
T2 57 B A0 A AR 38 2 T 0 R B A N DR RARRAE, T2 b N A 208 & & I T/ N A (] Se). BT,
TERFELEY R R b, B R om s RO RV — DR, AIE RO 4, aZEZ S EAE T KE
/NEBTR (B 5d) 0 Z )5, B i T AHE B 15 IS, TR T2 2 phiE i, SR AL BT i BRI
Fro FHEAHARIRTT RHE S, HH RHE S 2 2 N i )2 B R RS (8] Se). M4nkittih®] 25%0T, TP AL
T 3AFERE AL, HAbET 2 AR W DR, HRER R E W R, [FRIREE T 11 SWEE 50,

55Ky AL AL, 5550 B1 B Sefe B RIB S BOE A, IR R E (K 6a). SERWILRBTEL, AR
it 5500 Al A3, 7EHRuIIE B —A B B2 Fo E AR RHEL 6b). M4 Rtk E] 10%
BFFAR 22 5, BIE BT RHE ST WA, o KR A2 B2 Fs 55061, TR Saass/ N, Hixi 2
AR R KA B R ARIE (K 6¢). BEE B AT RRELHEAT, Sofr il B TT LR 16 s I B F 45300 LI T2 F,
W T AR, PRSI RIRE S I 2 M K REE S (B 6d). BJE, TERFELET Rt R d, F5RH 4
AR AT — R, KRB HAE R, [FIRE R LA 2R T R BEIEIEIZE Fs $45 il A0 S8 o 2 R 4,
WA E SR WG TR (& 6e). FREEHT R SR R I i )2 i I 1] [ 52 Sy 7 132 3, TR J— 3 /N
Ak, ATz 8RR B, /IMES T SRR A . 2, BT 4 MRS RIESE, 71 3 ARl
Wrs i R Ak, R 10 W= (& 6h).

5505 B1 M, 52560 B2 HOBEl BRI SRR, HIFBE MRS M E W2 7a). SELRATIRIRE
HZ AR 7o) M4kl s] 10%0 a6 02 5, BiE BT RHE A N B — R s, 2008 8 32222 FLK M
2 Fs 4531 (B 7o)e YRRk 8] 15%8), TERL T — 80/ NS R, R efe il B I A 1 sl o F Az t B2 Fo
F R ETZ, H/ANSRRE IR Z T G2 AR & A AR (B 7d). BEEBTEERMRZGE T, R P
BT WA, H R R 2 A A R A, 1S AR AR /N R AR & A B E AR Te). M4
HIKF] 25%M), 4555505 B1 AHRI(A 76).



5 RIS AEBER
Fig.5 Results of physical model A1

3.1.2 SEE Cl, C2 f1C3

S C1 W EAE it R IE S IR, ARBCE 2 (& 8a), SCEWIIRBTEL, ZoMihit m A 5, )20
PERYNE- R F, TEHEmIE AR L IRWTZ Fy £ HBIFRRS PRI RS (K] 8b). P, HuUZdredbTt, 76
Y7 ) F IR R BT Fs 45 BB R BRI AR (18] 8c). BlE BYEINHrEE, TERVFIm RHRE S i —
AEHNIE, RIS G BRI F oo 228 BB X PR RHE D8] 8d) TERFEEBT e ferh, %Ki s L2815 BN 5
1, RSN R T 25 2 v B2, RS AR AT B )2 Fr (B 8e)o M40 M iR 5] 25%H,
HIE G 4 MRS RS, BE T 11 4&W0)2 0 FRHENZ8 2 A RMEADE, (B8RRI T RHE SR fe s
RS, HATMIATE BUHT RS 4k (K 81).

55 C1AHLL, 5256 C2 fR4F T il BT A, 2 E0R I E R 1 Z(A 9a). Y4i ki ikH] 10%HT,
HASE R 5500 C1 A2, 7E5tHumtIE M 1 At BRIIEIWTE Fo A1 Fs 4R BRI FRE RHE A%, HiE b=
Z TR 2389 R AR (K 9b, o). MWARJE IR E] 15%0 T iR B2 55 7Ei R 2 LIk 2 I —A~/ NI
WERRA, [t BRI R TE 3), EARTE B i b b2 (& 9d). BJE, BEE BT RRFEaErT, Jeff iR IE i
T HHBELEHTZ Fro RIS T RHE AL, mSEHT I NS S LT R K 2B (K 9e). Z S5, FREEMIHT A
PR RS b )23 o Be I ) [0 5 B 7 ) is %, T2 BL— 8B/ N RHE A (B T2 20 B B, A0 T 3
M R I AR, e & RGN A B RHIEIZE Fio &4, BT 4 MRS RS, kF 11 5%
WiZ (I 9f).



B 6 ikl Bl #&EHILER
Fig.6 Results of physical model B1

7 X B2 ISR
Fig.7 Results of physical model B2



B8 X C1iEMER
Fig.8 Results of physical model C1

B9 i C2 =GR
Fig.9 Results of physical model C2



5585 C2 AHLL, SC80 C3 ORHF 1 Aefr T ERIE S, JF B 280 2 )2 (K] 10a), 455 5k 3] 10%
i, HASEI R 5908 C2 A —3, HAENMNZZ L2 AT 7 —LW)Z2 (8 10b, o). Mkl = 15%
i, FFURTE R S WTE Fr B0 ARG A, AL iz i Rk AN B (& 10d). BEE B RIERNRREadt 1T,
RHZ AT TN KA, T RS 20 A1 AR HBUET AT R A, A AR T GR TR B0 & AR
2 Fro(E 10e). 44556 fik 5 25%HT, 78l BERAE R T HILIKWTZ Flo BEHW R RS [FRE, Rreeiisr
FEAE Rt R b kb 22 A e ) 181 5 o 7 10138 8, AT IS — 2B R/ NI T2 . e, AL E R T 4
MRS RIRRS:, JFRE T 11 KWZ(E 100).
32 THEHEBLER

I A R Y AL S 5, I M S R TR A A (I A B2 ELI 2 A I, RO feft . ARSI
WHSRPE 3 R T VR I F 9 X, IR IXIUE B S e e L S - FEERGE AP =S R EITNZ 5 Y e
PSS AR L, S — 2B A5 HAE S AR OURSOCR 5 SR ST T2 (R SRR, 245 SR e WP T Al 2 SR 5 )
R —3, SCIREE R 1) IR, 5 SBRH B (& 10) iR A8 e 1 BA B S AR UM . SCe iR
BB, AP Zemigssh, M2 AN SREBAEH N F, ERSL 1 A MDE T gl e (8] 11b). 445
Rk B 10%0, M2t T, Tl s it — DT, RIRTREAER 2. 3 BRI 1 ZMJE B St
ATTE IR E R, WL 4 BREDZR 3 Z NP B ARSI 5 LA 110). M4t 2 15%0), Hb)=aks:
FEASE, bR IFIRIATIT L BRI, Rk 4 BRI 5 Z ML AESITR AN E 11d). 5, X465k
TEIRE 25%IF, WHTRPG I RE Aty A AR i FROCHEAC R, ARG RS : AL 1 A T B 0 L
W, R 2 EREALE 9 Z B EM-G T IE AL, R 10 Z2REAELL 4 Z Y R ARSI 1 R, REAkLk 4
BRI 5 Z MU BUERPER R}, TEREAZ 5 BT, Bl Bl sa T iira 4k, [RIRFRE AL 11 BRI 6 2
[T e tn 2 A RHIE 116),

B 10 X3 C3 MR
Fig.10 Results of physical model C3



1 FEEELER
Fig.11 Results of planar physical model

43 i

4.1 HEBESXMFENEBHHETENZN

HIANEE XT3 B A AR B PR I 17 1205, S5 RIIET R ECR | M ZEEE . e eWr)2
IR UG TUM AR . TR I3 5 B L A R AE S 200t wp B Y 4 1 A8 T 5 A B 2 A 45 i/ FH (Rossetti et all.,
2002; Reiter et al., 2011; Santolaria et al., 2015), H TS P sgma K AL, i ATER i BB T 2 R4 T
JERSCAFIUZE RYSEN PR 2R (AT, 2019; 1EZRLAF, 2024), Ty B X 00 v S8 AL i A2 B i 2 AP B A TR AR
ST AT BBt Al 50T & SRR DU AR 3 Ak % vy B2 e S O 32 (Waang et al., 2016; Long et al., 2021;
BHAE T AR, 2023; AR IEAF, 2023), (HIZ R 20300 vl 4 #4152 P B SRR i — 2D TR 0. R e
T BT A X 8 MR A A S AR T R A R, A SO S A AR TR A 7 e S R EE . TR AR EERVIRAR EE, OF
WEBDZE RN —E,

RS B AU B O R A B TR Y B R, HARIZE SR N 12a R, TR T 3 NIRRT RLAI
2 ARk, R AR IR S B RN AR AMES R, B TR B I A B A, AR RBTEHE AT AL
T AR, I AR ) T AR R BB AT UG, A 3 pp R RN A R R ABGER A FR THIR EE, (R )
1Rt PR A R, [RIHE B2 SRR AR TG 2 . R S e BRI S B8 S rh M B, HARZE R & 12b
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Fig.12 Comparison of results of physical model for morphological and detachment layers changes with actual profiles
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A Physical Simulation of Western Hunan-Hubei Fold-and-thrust Belt
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Abstract: The fold-and-thrust belt is predominantly developed in the foreland basin and along the margins of the Craton basin.
Clarifying the primary controlling factors of the structural evolution of the fold-and-thrust belt is crucial for understanding basin
evolution and guiding oil and gas exploration. A case study of the western Hunan-Hubei thrust fold belt reveals that the region
underwent intra-continental progressive deformation from southeast to northwest. The tectonic deformation during the
Yanshanian period established the structural framework of the present western Hunan-Hubei thrust fold belt, with the deformation
process being influenced by multiple detachment layers and the Huangling Paleo-uplift. While numerous scholars have conducted
extensive research on the tectonic deformation process, formation timing, and mechanisms of the adjacent thin-skinned folds in
eastern Sichuan, achieving a certain level of understanding, the deformation process and formation mechanisms of the western
Hunan-Hubei thrust fold belt, as well as the subsidence of the Cretaceous foreland basins surrounding the Paleo-uplift, remain
unclear. This study examines the main controlling factors of the structural deformation characteristics of the fold-and-thrust belt
through physical simulation experiments. The results indicate that the number of detachment layers and the morphology of the
pre-existing Paleo-uplift are the primary factors influencing the structural deformation of the fold-and-thrust belt. The degree of
deformation (including amplitude and length) of the simulated folds is used to assess the ease of strain. A decreasing angle of the
pre-existing Paleo-uplift morphology enhances the lateral transfer of stress at the Paleo-uplift, facilitating strain occurrence and
promoting the development of broken-bend folds and the uplift of thrust folds. As the number of detachment layers increases, the
buckle folding effect becomes more pronounced, enabling better stress transfer. When stress is transferred to the Paleo-uplift, it
can generate folds, leading to the thickening of overlying strata at the Paleo-uplift. The foreland basin deformation around the
Paleo-uplift and its surrounding areas is driven by bi-directional compression from the Qinling-Dabie orogenic belt and the
Xuefengshan intracontinental deformation system, resulting in differential tectonic uplift during the Meso-Cenozoic era. The
formation mechanism of the western Hunan-Hubei thrust fold belt involves flow folding induced by the extrusion of a stepped
thrust belt composed of Triassic and Cambrian detachment layers, combined with the low-angle Huangling Paleo-uplift.

Keywords: fold-and-thrust belt; tectonic deformation; morphology of pre-existing Paleo-uplif; western Hunan-Hubei fold belt;

physical simulation



