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Abstract

Groundwater overdraft is one of the main reasons of land subsidence. Differential subsidence leadsto
earth fissuresrand damages to structures, roads, railroads, pipelines, irrigation canals, and sewage
networks. In order torsimulate land subsidence due to groundwater overdraft, a fully coupled finite
element consolidation model was developed. Formulation of finite element was based on Biot three-
dimensional consolidation theory. Land subsidence studies in Rafsanjan City were conducted by
collecting and analyzing data on geology, geophysics, hydrology, soil properties, and observed land
subsidence. Due to lack of sufficient experimental data about different soil profiles, land subsidence
monitoring and back calculation were used in several spots to obtain the necessary data for use in
other places. A computer model was finally developed to predict the subsidence of the city and its
effects on the sewage network were studied.

Keywords: Land subsidence, Groundwater overdraft, Consolidation, Sewage network, Rafsanjan.
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L) Sz ole 1) Usicr Sl b s s Y
23 S o 1yl pl ol s S (o8 it 2L
Syl ez g bl e sl (p s ) Sl oY
ot 53 (o> (S5,28 Sl eV J g lo el
el b 5 Lo el ol sy bl (2 S
Felily s ool 6 sd e a0 B O pon (22550
33l U LT s 50 45 iblin s eV Jyto
s 5355 o0 48,8 i 5 e ol sl Cesay (g s et
My 25 e T or Cosay (2350 el a5 bl
Rz 53 My sime (IS b s g el Y|y 50 b
sl n Censay b3y 55 el e e al>
1 EQ-p) (Y)

m,  (1+p)a-2u) )
O‘ BE 45
GO SN YRR TP R NcIN) | R PRVY =

Gl il glasals-0-Y

QL»J‘L“BJALLSJLSUMJMJ;U@_&" 55 0 —a

9352 390 by bLis ol slaws oo (5,80 51060 g ls paids
chi cin Y IS0 s sl L8 et s same s B, 0
U JORA:  VRFCIUN PN POV V| Y P SV B NS RO PE-]
Glséujlplrﬁ' 8)4‘5‘ +«SArc Viewj\j_é\rf' 03 bl
SR da 53 e 5 O o s g Y Olasiia ol

23 S(sh S

P4 aljesld g ol

Il (5 St Sl s 5 a8 4,8 i s Jlo clle
bl ol 3me wamys S L (VE e+ Jlu) sucsy T JLa VO 51 YAD
330l (oS Ol plrtacd ) e d 55 e “—’Tclﬂ—ﬂ
s JLu 53 e o /8Y es OLbI 6 2a 50 sleals ol
L g 5 i glols i S san g 2 55 ool st
alsl o5 U Olubne 1338 sl s O sl el 5

NEPIR wazl sl s &ol ol b

@13 55 Sbguy 5 Cd T Calies —F-¥
L e Llir Sledbl sl s 2o T culieds s ¢l
S ek 5 VY0 v v ulda s sl aghy Jote 3l salial
53 S aliie Sl ol Ol s il oS Ko
sl e o YE LYY

Y i A bl ol ) ed e S s
\_%QY U‘i\ Cnls >J5r.,,.,33 &ls “:‘*:)Jﬁ(uf.Jf.J QY) 43‘:).3')
6Laa:\:Lnga;\: u_i\é_:&hjs_i_ij:ﬁ}ﬁj ‘_ngl:.LzJ u.a\_..a\)_g
Tg}i.‘fa)b % a:)o.:.o;’é‘s\@k‘q: ijﬁ: wa‘jwuw)
Mw\wu\ﬁ.w\aurfﬁjd\:x)qu;ﬁww
>3J_>ng)(5h«£§1¢\»wwﬁiﬁdb\:ﬂ.iéw&kb
T ISP

400000 405000
o w
o w
(=] ~
o 3=
~ o
(s} o
o™ o
o w
o w
(=] (o2}
L0 |-
© o
™ o
o™ o
o w
o w
o D
O =
© o
o™ o
o™ o

400000 405000
3 A > a3 amme 53 &l 55 Sl s Y IS
& lmloe b5 a5
S @K‘QL@)T Slasiv -f-Y
¢ ks Lt 53 F e sl el s e Sl ‘:’.}3 L
Sl b 5 Blesl s SaSS 55 s  gla oo oLl

L Geographic Information System (GIS)
Digital Elevation Model (DEM)
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