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A Numerical Assessment of the Efficiency of Partial Saturation as
a Countermeasure Against Liquefaction-Induced Uplift of Tunnels

Shemim Duraid Abdullah Al- Khateeb?, Mohammed Jasim Khammas Issa®,
and Mohsen Seyedi(h®

*Civil Engineering Department, Al-Iragia University, Baghdad, Iraq; ®Civil Engineering Department, School of
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ABSTRACT ARTICLE HISTORY
Tunnels located in liquefiable soils are prone to flotation following earth- Received 26 April 2024
quakes. When the shaking-induced pore water pressure buildup continues, ~ Accepted 21 November 2024
saturated soil surrounding the tunnels liquefies, flotation occurs and the soil

loses its shear resistance against the uplift force from the buoyancy of the g:;g?;unf;mn.
tunnel. Mitigation of liquefaction-induced uplift of tunnels is one of the liquefaction; tunr;el; uplift;
concerns of geotechnical engineers. This article aims to investigate the numerical modeling;
efficacy of the available mitigation technigues using a finite element pro- PLAXIS2D

gram with an emphasis on the prediction of excess pore water pressures in
the surrounding soil and the uplift of the tunnel. In addition to the conven-
tional techniques, a newly developed technique “Partial Saturation” was
modeled to examine its effect on the reduction of the tunnel uplift.
A parametric study was done to compare the effectiveness of partial satura-
tion with other mitigation techniques. Results showed that the partial satura-
tion technique would effectively dissipate the excess pore water pressure in
the soil around the tunnels. It also performs well in the reduction of the uplift
of the tunnel. The most appealing advantage of this technique against the
other available mitigation techniques is that it can be employed easily with-
out disturbing the soil around the tunnels. A new methodology to numeri-
cally simulate the partially saturated sands was described in this paper.

Shemim Duraid Abdullah Al- Khateeb, Mohammed Jasim Khammas Issa & Mohsen Seyedi (26
Nov 2024): A Numerical Assessment of the Efficiency of Partial Saturation as a Countermeasure
Against Liquefaction-Induced Uplift of Tunnels, Journal of Earthquake Engineering, DOI:
10.1080/13632469.2024.2434528
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