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|OOa pOt w [26w10]Rwr=Jvwo w |�i=t C=ar=]t QO |Ov@ Q=R@= R= pY=L |=yxO=O
j@=]D xm OwW|t x_Lqt "OyO|t u=Wv Midas Q=Ri=sQv \UwD |HvUCLY
OwHw |OOa |=yp}rLD R= pY=L G}=Dv w xOW |Q}oxR=Ov= |=yxO=O u}@ |@ wN
u=R}t ?}DQD x@ G7 w ?7 |=ypmW w xOW xDN=U |OOa pOt hr=7 pmW "OQ=O
C=}rta s=tD= R= Oa@ w |t}mLD CUWv xQwO CWPo R= Oa@ =Q xR=U |}=Hx@=H

"OvyO|t u=Wv|vRlH

G}=Dv "5
C=}rta |=QH= swRr X}NWD |=Q@ OQ=Ov=DU= Q=}at =yvD |m}vmDw�S |=yxt=vu}};
C=QQkt 7EL@t QO xOW O}k\}=QW|UQQ@ R= Oa@ 'u}=Q@=v@ "OvW=@|tCUWv KqY=
KqY= |=ylH |Q}oQ=Qk pLt '|L]U |=y|B CUWv |=Q@ [16]u=tDN=U |rt
XNWt |OOa xar=]t \UwD |B Q} R QO ptar=Tma |=y`tW E=OL= w CUWv
C}U=UL |=yR}r=v; s=Hv= OvtR=}v CUWv KqY= |=ylH |wQ}v u}}aD "OwW|t
C}@rY ^iL =@ w ?U=vDt pmW x@ =Q |B |=yCtUk s=tD u=wD@ =D 'CU= OOaDt
|=y`tW '|vRlH pL=Qt u=}=B QO "OQm =Hx@=H CUWv KqY= CyH QO w |B
Q=DiQ |UQQ@ 'u}=Q@=v@ "OW Ovy=wN xR=U w |B 'l =N sDU}U R= |�RH ptar=Tma

|Q=PoQ=@ V}=tR; 'ptar=Tma |=y`tW |Q@ Q=@ C}iQ_ u}}aD Qw_vt x@
|OOa VwQ x@ `H=Qt QO V}=tR; u}= |=Q@ xOW QmP pwY= x@ xHwD =@ |m}D=DU=
3350kN Q@=Q@ =y`tW u}= |}=yv |Q@ Q=@ C}iQ_ [23w22]"CU= xOW |R=UpOt
=y`tW Q@ OQ=w lH ptar=Tma |wQ}v w xR=U |=yuwDU Q=@ ẁtHt 'u}=Q@=v@ 'CU=
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1. soil extraction
2. compaction grouting
3. Jacking
4. Micro tunneling

�References� `@=vt
1. Zhang, X., Shi, S., Zhao, H. and et al. \Deformation

analysis and reinforcement of jin-gang tower in jacking
method", World Journal of Engineering, 13(2), pp. 163-
168 (2016).

2. Taw�c, Y.R. and Eid, M.A. \Application of micro-
tunneling technique to rectify tilted structures con-
structed on cohesive soil", World Academy of Science
Engineering and Technology, International journal of
Civil, Environmental, Structural, Construction and Ar-
chitectural Engineering, 9(11), pp. 1442-1449 (2015).

3. Marchi, M. \Stability and strength analysis of leaning
towers", thesis submitted for the degree of Doctor of
Philosophy, University of Padova, Padova, Italy (2008).

4. Gromysz, K. \Recti�cation an 11-storey vertically
de
ected residential building", Procedia Engineering,
57(12), pp. 382-391 (2013).

5. Ovando-Shelley, E. and Santoyo, E. \Underexcavation
for leveling buildings in Mexico city: Case of the
metropolitan cathedral and the Sagrario Church", Jour-
nal of Architectural Engineering, 7(3), pp. 61-70 (2001).

6. Burland, J.B., Jamiolkowski, M.B. and Viggiani, C.
\Leaning tower of Pisa: behavior after stabilization op-
erations", International Journal of Geoengineering Case
Histories, 1(1), pp. 156-169 (2009).

7. Han, J. \Principles and practice of ground improve-
ment", Wiley & Sons, New Jersey, United States of
America (2015).

8. Cheng, W.C., Ni, J.C. and Hwang, H.W. \Jacking tilted
building by automatic multiple grouting", In Character-
ization, Modeling, and Evaluation of Geotechnical Engi-
neering Systems, pp. 50-57 (2014).

9. Rahmani, A.H. \Investigation on treatment of asymmet-
ric settlement in concrete buildings and their founda-
tion by micro-tunneling technique", Thesis Submitted
for The Master's degree, Azarbaijan Shahid Madani Uni-
versity, Tabriz, Iran (In Persian) (2019-1397).

10. Ma�ei, C.E. and Goncalves, H.H. \Straightening two
tilted buildings using two di�erent techniques", Inno-
vative Technologies for Severe Weather and Climate
Change, Geo-China 2016, 10(1), pp. 1-8, (2016).

11. Kijanka, M. and Kowalska, M. \Inclined buildings-some
reasons and solutions", IOP Conference Series: Materi-
als Science and Engineering, 245(2), pp. 1-11 (2017).

12. Gromysz, K. \Methods of removing buildings de
ection
used in Poland", In IOP Conference Series: Materials
Science and Engineering, 245(3), pp. 32-46 (2017).

13. Mallaei, M.R., Brazine, M. and Saba, H.R. \Investiga-
tion of di�erent methods of reinforcement and improve-
ment of foundations", Second National Conference on
Geotechnical Engineering of Iran, Kermanshah, Iran, pp.
1-9, (In Persian) (2014-1393).

14. Ehterami, A.A. \Investigation on treatment of asymmet-
ric settlement in concrete buildings and their foundations
by jacking method", Thesis Submitted for the Master's
degree, Azarbaijan Shahid Madani University, Tabriz,
Iran, (In Persian) (2019).

15. Iranian National Building Code, Part 6th, \Design loads
for buildings", O�ce of National Construction Codes.
Ministry of Roads and Urban Development. Tehran, Iran
(In Persian) (2013-1392).

16. Iranian National Building Code, Part 7th, \Founda-
tion and construction", O�ce of National Construc-
tion Codes. Ministry of Roads and Urban Development.
Tehran, Iran. (In Persian) (2013-1392).

85

Archive of SID

www.SID.ir

http://www.SId.ir


"""C
UW

v K
qY

=QO
QF -wt

|=y
QDt=Q

=B|
UQQ

@

17. Iranian National Building Code, Part 9th, \Design and
construction of RC buildings", O�ce of National Con-
struction Codes. Ministry of Roads and Urban Develop-
ment. Tehran, Iran. (In Persian) (2013-1392).

18. Mroueh, H. and Shahrour, I. \A full 3-D �nite element
analysis of tunneling-adjacent structures interaction",
Computers and Geotechnics, 30(3), pp. 245-253 (2003).

19. Alizadeh Majd, A. and Dabiri, R. \Geotechnical illustra-
tion of fereshteh alley in tabriz city", New Approaches
in Civil Engineering, 2(1), pp. 14-32 (In Persian) (2018-
1397).

20. Potts, D.M., Zdravkovic, L. and Zdravkovic, L. \Finite
element analysis in geotechnical engineering: applica-
tion", Thomas Telford (2001).

21. MIDAS IT. Co. Ltd. \Manual of GTS-NX". South Ko-
rea: MIDAS Company, (2018).

22. Eid, M., Hefny, A., Sorour, T. and et al. \Numerical anal-
ysis of large diameter bored pile installed in multi lay-
ered soil: A case study of Damietta port new grain silos
project", International Journal of Current Engineering
and Technology, 8(2), pp. 218-226 (2018).

23. Butler, H.D. and Hoy, H.E. \The Texas quick load
test method for foundation load testing user's manual",
FHWA IP-77.8, FHWA Implementation Division, Wash-
ington, DC. (1977).

24. Zhang, X., Shi, S., Zhao, H. and et al. \Deformation
analysis and reinforcement of jin-gang tower in jacking
method". World Journal of Engineering, 13(2), pp. 163-
168 (2016).

25. Ma�ei, C.E. and Goncalves, H.H. \Innovative techniques
used to plumb two 57 m height concrete buildings leaning
3.8 and 3.1", Innovative Infrastructure Solutions, 1(1),
pp. 1-18, (2016).

26. Braszin, M. \PLAXIS software comprehensive guide",
First Edition, Elme-Omran Publishing Institute,
Tehran, Iran, (In Persian) (2017-1396).

27. Baji, H. \Calculation of construction projects using
ETABS and SAFE", Sixteenth edition, Elme-Omran
Publishing Institute, Tehran, Iran. (In Persian) (2014-
1393).

86

Archive of SID

www.SID.ir

http://www.SId.ir

