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Fig. 2 The tectonic model of lithosphere in Tibetan Plateau for Finit

Element caculation (Vertical —horizontal scale 1 : 4)
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Table 1 The matieral property in Lithosphere

| HyERE g X WS
s B E H P 7

g (10‘MPa) v (10~ %kg/cm?) (1X10%2Pa » s)

1 FaFE 3.4 0. 495 2.55 2.27

2 7 4.08 0. 4999 2. 63 2.50

3 T 4.4 0. 4999 3.0 3.27

4 32 0.9 0. 495 2.55 0.47

5 Bt 1. § 5.5 0. 4999 3.35 5.25

6 REX 4.7 0. 495 2.55 4.75

BGRAF AL 5 0 %€ 90MPa, X TAREHEITHOR UL, RBE T RHESHHER . HH

KHERYUSH ORI FHHBRECH 1X107Pa » s, RAH BB TRENEMER. R
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Fig. 3 Sketch map of disp lacement northward (¢=0) in Tibetan plateau
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Fig. 4 The motion veolocity of various terranes in Tibetan plateau
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BERRES. ENHAREYS, % 0.1—0.2cm/a Z 8, FHH 0. 18cm/a, HiE XM [2]
0.2cm/a MIEFHER . BIRFHRE FHE Reg & T HH.
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Fig.5 The viscous strain rate of various terranes in Tibetan plateau
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Table 2 Variation of geometric feature of the terranes in Tibetan plateau

. 34K K BE (km) wmE 753 M AF (km) . ] & FEAEE e
O0Ma 40Ma | HH %) 0Ma 40Ma | MX (%) 10~2Ma™! 107 5Ma~!}

HM 260 476 416 62 56 22 34 154 2.36 0.749
LG 300 698 398 57 75 33 42 128 2.08 0. 660
QT 310 683 373 55 75 35 40 115 1. 94 0. 616
BH 200 500 300 60 66 27 39 146 2.27 0. 722
KL 80 170 90 53 85 31 34 108 1.87 0.593

BitR

Fan | 150 | 2127 | 1577 57 67 30 37 130 2.10 0. 663

HEDRRME 0. 75X 10 "MW AEEE H 40Ma #ifk N FE I 676km 4540 T 4
62% ,416km, DI FLAERY 260km ; #1375 B BF By JE 3K 22km ¥ N3 56km, 3 E T 154 % £ 34km, &
JERIL ™ 40Ma B SR K B 2727km, FE EM S 1150km, FHBET 57% .49 1577km;; #b
R B P8 30km NP 67km, HE T 130% 44 37km, R R Ak TN A 0. 66X
107%s7 (R 2) BT R (1], (2] [31R AMTEARR (1 X107 ™), Fr B R IR 14 F B EE KT
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ALBREHLMEHEE K. #RERERAOFEETHESEARAYTFTENEBRESE
X ATBREAARFAFREF HAKEAE, HB%ERT RS FHREENY R A EIEH
EmEFEMHEFA TS HERRABERT . THEAUERH, FRRERE RN KFEE)
BRABRRBUY . mRNH#TPEGTE IRATEN M BEESERTF K,

BHRE, RITWBUEB  ER EERN T BN A R AR ER & £ 5 LR
YENBEXRERY S WHRERERENRLGEA —EHEET L.
4.2 FBHkRHRES

FREEEZIELRFEAERN, K FREE, ErHE. ¥E 6 WENHKNE
H5E 2 E ARG MEEXNE, TUEERED, &0 SN B RER., £
AR, S aNEER, KPR EFERZRAWFES . MERRKNYREAYSIFREHE
7 T B/ B R B Y Ay (B R R B o L A RSk D , R A R B KM S, KBTS
B AL P A ) BY Y B BRI DAL BRIV (B 7). R RAREREE. U LEHET#

}-—HM =[l— LG -+ ot ot BH—-+—-KL—|

F —t —— S
—t — —— - —— — ——
i of + ;_—{-/y
- - - - ® -
- . U e e
o e - -+ -
_i.__+_+ O ————— ‘0—-‘—{*—\?
- —+ 4 -+ =+ - . - & 4
- (o]
——— ’_ - - o -
Tty L e

H6 FREREINAANMFTHFEA
Fig. 6 Sketch map of principal stress directions and magnitude in Tibetan plateau
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Fig. 7 Contouns of maxmum shear stress in Tibetan plateau

RaEaBRRERRENEETRT N AN —RE ARERE KN N3 K K, 258 8
MEELTREENRS XRETFEMNHEERBRERSE . E2NEAHLE AZNHH
BEAML, B E 1620 (SRR KB R DB/ . th T LR R 1 518 B R P b B Y
HRFHR EHwMAH 2—3 1%,
EHERRZA, R IR AR R RIS A HERE S (E 8 XmRN AR
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M. FAKEREBAHTAOMBKEKA N 0.054Ma, BRIRELT T 0.054Ma ZJ5, M1HHM
WY IEREETR 1/e, HETER 0.368 5. M FHEMNER, W AHHBARAR. B+ 1
BHM&HR T ERRBRATHRERSHEARREL. LETERROR®.5 THEZE,
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Fig.8 The decay of shear stress with time in Tibetan plateau
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AL IR R OERMERAERY SN MK FHEAREREREABERYESUH.

(2) %7K F-[E1 55 K /1 7E 100MPa B B R BT, 55 A MRPESBAE 1X10%Pa « s IR NE
WRE, B RRETHEERY 0.66X107 s, Y F R RS &R # m AL #EHE RN
Scm/a ZEA ,BEFHEZE Y 0. 18cm/a. SELMEY S HIREF.

OEBRRAAENTEZH AR ATES, A B EEEHES . B ERNY
AR EF R R 40Ma DIERAYSEE 57%, JR I 2700km £, WKL 130% ,

SEEF 30km A4, FHEE TN 37km, NAF R RIKLEMK . ERGRERK ESTH
YR —H, ' '

(WDEF—HIHERT ERERRED , RS HIENEAEERR, B 50 BEE
AY—TMHEBENEHH SR RRFGIBN . ABNE AR BEN RS  AEEILY
N, TRATERH T RERT —HO R, KN HFERARTEREEARS, FafR
EHTUEARFRERYSHEER RANEE N MABHER,SIRT Mk, 2 EE R
AR S SWEIRE,
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23



A, B REFRRIEAE EW K230, 3 TV WS B T o B

(6) 5 BB (Maxwell ) B4 852 17 AR 32 BUSC 30 SR A £ AR AR 1E , 15 5 R RE B BLEUE
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UPLIFTING AND SHORTENING OF TIBETAN PLATEAU AND
VISCO-ELASTIC DEFORMATION ANALYSIS

Wu Hongling Wang Wei Wang Lianjie Zhang Lirong
(Institute of Geamechanics,CAGS)

Cui Junwen
(Center of Lithosphere,CAGS)

Abstract Based on the strong deformation which has taken place in the Himalayas and the
Tibetan plateau caued by the northward push of the Indian plate since Cenozoic,an estimate
by simulation is made of the strain rate of each tectonic unit and the consequent amount of u-
plifting and shortening of the Plateau since 40Ma B. P. using two-dimensional visco-elastic
Finite Element Analytic Method. The Mechanical Paramaters of rocks of each terrane,espe-
cially the order of magnitude of the effective viscous coefficient 1 are deduced by inversion
method. Detail calculation shows that in addition to the dynamic mechanism and boundary
condition, the physical property of rocks play an important sole in determining the tectonic
stress field and strain rate. It is the varied mechanical properties of the different lithospheric
layers that lead to the difference in the stress field,displacement field and in the strain rate
and resulting complication of geologic strctures.

Key words Tibetan plateau, tectonization,rheology,viscoelasticity
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