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Abstract TE 160246

Geo-environmental hazard from near-surface rock salt cavities collapsed into sinkholes is
alarmingly increasing in the Northeast, Thailand. Detailed subsurface studies in the concerned
areas are required for mapping of sinkhole-prone areas, which may relieve fear of sinkhole hazard
and identify preyentive measures of the possible ana significant damage from the hazard. Thus, in
this study we evaluate usefulness and capability o' a 2-D resistivity imaging technique in mapping
rock salt and monitoring of surface cavities. We conducted (1) a series of 2-D resistivity profile
measurements at different times to monitor expression of nearby sinkhole surface at Ban Non Sa
Bang and Ban Bo Dang, (2) two additional 2-D resistivity lines from last year study across a man-
made square tunnel, one line was perpendicular to the tunnel axis and the other line inclined with
the tunnel axis, (3) 2-D resistivity lines at Ban Kong Klong Amphoe Thatpanum, Ban Hin Tang
Amphoe Ban Phai, Nong Bo Amphoe Borabue, and near Nong Harn Lake Amphoe Kumpavapee.
Results from the nearby sinkhole areas show that an anomalous zone of the cavity is distinguished
by higher background resistivity, surrounding with very low and lowest resistivity zone. However,
after the sinkhole has been filled with soils, an anomalous zone ofvthe fill appears to have higher
resistivity than surrounding lower resistivity Zone. Based on the results from over 2-year monitoring
of the nearby sinkhole surface expression areas at Ban Bo Dang, and from a 1-year monitoring at
Ban Non Sa Bang, we found the rate of expansion of the sinkhole surface exposures to be about 6
mlyear and 15 miyear, respectively. So long as the sait producers continue brine pumping, the
subsurface cavities will be expanded and will collapse into sinkholes. Results from the tunnel
survey show that the Dipole-Dipole and Wenner configurations provide tunnel imaging with a good
resolution. The tunnel appears as a lateral anomaly in a homogenous medium. An anomalous
zone of the tunnel is distinguishable by the zone with high resistivity, surrounding with the lower
background resistivity. However, locations of the tunnel anomaly misplaced on the field resistivity
pseudosection. This suggests there was a strong 3D effect from nearby structures. The 2-D
resistivity survey acquited at Ban Kong Kiong, Ban Tin Tang, and Nong Bo and near Nong Hamn
Lake showed fesults similar to a previous seismic reflection survey. This suggests the 2-D
resistivity can tﬂe used for mapping shallow rock salt layers and salt domes. Near the Nong Hamn
Lake, subsurface salt domes reveal at very shallow depths. It appears that underneath the Nong
Harn Lake contains salt domes and the lake was likely to be formed as a result of subsurface rock
salt cavity collapses. This study confirms that there is a possibility of having rock salts sinkhole
hazard in the Northeastern region. Such hazard can be caused either by natural or by man made
events. We recommend that (1) the shallow sait dome areas in the Northeastern region should be
marked, especially near the edge of Khorat and Sakon Nakorn basins where the Mahasarakam
Formation has a high potential to be a discharge area (2) a pumping brine groundwater at Ban Non
Sa Bang and Ban Bo Dang should be forbidden or re-evaluated quickly in order to relief the fear of
cavity collapsed into the sinkhole, and (3) the 2-D resistivity survey should be continued for pericd
of 2-3 years for a rigorous evaluation of using 2-D resistivity for monitoring of a surface cavily.
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