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Abstract

Nava Nakorn Industrial is a home of world-class companies that serves many types of industries
located in Pathumthani Province, Thailand with an area of more than 10 km? In 2011, the natural
disaster, flooding up to about 4.7 m for 2 months caused the impacts in this industrial zone. The
permanent flood wall protection was then built around the industrial area to ascertain the safety and
to build the confidence for the investors. The evaluation of the safety and stability of the flood wall
against the flooding problem is carried out in this research and divided into three main assessments,
including site investigation and soil exploration, examination of the existing flood wall structures, and
finite element analysis of its stability using Plaxis 2D. The site investigation and soil exploration, included
boring, Atterberg limits, consolidation and triaxial tests to explore the basic and engineering parameters.
The mechanical tests, including Schmidt Hammer test, Ferro scan test, Hardness test, as well as coring
and compressive strength test of concrete were conducted. The finite element analysis results showed
that the external factor of safety at a water level of +5.20 m (MSL) over a 4 months period was 6.717
higher than the designer specified at 1.50. Meanwhile, the bending moment and shear force values
were 6.185 kN-m/m and 6.697 kN/m, respectively, which are lower than the allowable bending
moment and shear force of 17.50 kN-m/m and 62.10 kN/m. In other words, the internal factor of safety
against bending moment and shear force were 2.83 and 9.27, respectively. As such, the flood wall
protection provides sufficient internal and external stability with low water permeability under the
foundation of the flood wall for a period of 4months at water level at +5.20 m. This research confirms
there is no impact on the rise of water level within the studied area due to the flooding problem for a

period of 4 months.
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Parameter Weathered Soft Stiff Fine Dense sand Unit
crust clay clay sand

Model M-C Soft soil Soft soil M-C M-C -
Young’s modulus, (E’) 4000 - - 30,000 40,000 kPa
Frictional angle, (¢') 25 22 23 35 40 Deg.
Dilatancy, () - - - 5 10 Deg.
Cohesion, (c") 30 10 12 1 1 kPa
Saturated unit weight, (Ysat ) 18 17 18 19 19 kN/m?
Dry unit weight, (74 ) 16 15 16 17 17 KN/m?
Compression index, (C;) - 0.10 0.40 - - -
Swell index, (Cs) - 0.50 0.80 - - -
Over-consolidation ratio, (OCR) - 1.25 1.56 - - -
Poisson’s ratio, (V') 0.30 0.40 0.40 0.30 0.30 -
Initial void ratio, (e,) 0.900 1.581 1.241 0.957 0.942 -
Vertical permeability, (ky ) 267x10%  2.33x10° 2.33x10°% 3.456 7.085 m/day
Horizontal permeability, (K ) 544x10°  4.66x10°  4.66x10° 3.456 7.085 m/day
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Parameter Wall Type-3 Unit
Model Elastic -
Young’s modulus, (£) 25.5x10° kPa
Unit weight, () 24 kN/m?
Poisson’s ratio, (v) 0.15 -
Moment of inertia, (/) 6.67x10* m*/m
Weight, (W) 4.80 kN/m
Section area, (A) 0.20 m?
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