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ANALYSIS OF A WORKSHOP BUILDING DAMAGED BY EXPANSIVE SOIL IN MAE MOH, LAMPANG PROVINCE
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Abstract

This article presents an analysis of a damaged workshop building in Mae Moh District, Lampang Province. Cracks appeared
on walls and ground slabs all over the building. The most significant problem with this building was a traveling crane could
not move along its supporting runway beams due to their excessive buckling. The investigation from 2002-2020 revealed the
increase in differential uplift of runway beams. An excavation beside a pile cap revealed a pile with tensile crack. Soil samples
were taken from boreholes around the building. An XRD examination on the soil samples found some Montmorillonite which
was an important component causing the swelling or extraction of the soil when its moisture content changed. The soil was
identified as clay with high potential of swelling from free swell test and swell pressure test. Eventually, the conclusion of
the analysis was that the damages of this building were caused by three major issues: 1) the building was designed to be
seated directly on the high swelling-potential expansive soil layers without any space for the soil to swell freely, 2) the length
of the supporting piles was not enough to resist the uplift force induced by the heaving soil, and 3) a small reservoir built
near the building was the possible source of the moisture migrated in to the expansive soil. In addition, the result from swell
pressure test hints that the soil underneath the building still keep on swelling.

Keywords: Foundation, Foundation Settlement, Foundation Heaving, Expansive Soil
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Summary of Field and Laboratory Tests

Sample As Received Conditions Laboratory Tests O’Neill uag Nelson ez Miller, 1992
Poormoayed,
No 1980
Type Depth Water Bulk Effective Swell Net Swell Swell H; AS C p ey p
(m.) Content Density Pressure Pressure Pressure Potential
(m) (m.) (m.)
(%) (kN/m3) (kN/m?2) (kN/m2) (kN/m2) (%)
1 ust 0.00-0.50 18.70 17.23 47.23 282 234.77 - 0.50 - 0.1847 0.6110 -
2 us2 0.50-1.00 25.08 17.23 55.84 282 226.16 7.45 0.50 0.0373 0.1847 0.6110 0.0348
3 us3 1.00-1.50 22.51 18.85 64.86 282 217.14 - 0.50 - 0.1847 0.6110 -
a4 usa 1.50-2.00 38.35 18.85 74.29 282 207.71 6.51 0.50 0.0326 0.1847 0.6110 0.0256
5 uss 2.00-3.00 65.23 19.10 88.55 282 193.45 5.82 1.00 0.0582 0.1847 0.6110 0.0389
6 usé 3.00-3.50 27.90 19.25 102.92 282 179.08 5.15 0.50 0.0258 0.1847 0.6110 0.0138
7 us7 3.50-4.50 30.46 21.02 118.24 162 43.76 1.77 1.00 0.0177 0.2328 0.5770 0.0637
8 uss 4.50-5.00 9.94 19.04 133.51 162 28.49 1.39 0.50 0.0070 0.2328 0.5770 0.0495
9 us9 5.00-5.50 26.32 20.39 143.37 61 -82.37 0.65 0.50 0.0033 0.0790 0.4640 -
10 us10 5.50-6.00 16.94 21.00 153.71 61 -92.71 0.58 0.50 0.0029 0.0790 0.4640 -
Sum 0.1846 Sum 0.2263
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