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Abstract

The present study was carried out in Al-hur Waste Water Treatment Plant
project in Al-hur city, Karbala Governorate, to study the effect of time on soil
behavior and set up of pile capacity with the assistance of seismic cross-hole
technique. Besides, some geotechnical properties and their correlations with time,
obtained from field measurements of seismic compressional and shear waves

velocities (Vp_ and Vs), were studied. The field work was carried out in two parts:

Part one consists of three stages:
e Stage one represents borings and sampling before driving pile, in which three
boreholes of 15 m depth have been drilled, two inside and outside group pile.
One of them was used for field standard penetration test (SPT), while the other
for laboratory sampling. After casing these boreholes, two of them were used as
signal receivers and the third one as a source in seismic cross-hole survey. This
technique was implemented along two profiles (S1 and S2) which are located
away from the center line of pile at distance 105 cm and 62 cm respectively.
Disturbed and undisturbed samples were used for laboratory testing such as soil
classification, physical, mechanical and chemical tests.
e Stage two was carried out after one month of pile driven, in which a fourth
borehole was drilled as seismic source for cross-hole survey.
e Stage three was carried out after six months of pile driven, in which a fifth
borehole was drilled as seismic source.
Part two represents driving pile in the site of aeration tank construction.
After achieving the three stages of seismic cross-hole surveys, the arrival times
of compressional and shear waves were determined and discussed for each depth to
calculate seismic velocities for both profiles. From direct and indirect relations of

the velocity with dynamic modulus and geotechnical properties, different



geotechnical properties have been calculated such as shear modulus Gy,
Young's modulus E4, Poisson's ratio u, yield stress or preconsolidation,
Atterberg limits and void ratio. From laboratory tests, the unconfined shear
strength and sensitivity of soil were obtained.

Comparing seismic velocities (V, and V) for the surveyed seismic profiles, an
increase is noticed as depth increases with a remarkable increase at the depth
interval (7-9) m. The increase in both velocities at depth exceeding 8 m was about
2-3 times than that at depths <8m. While both seismic velocities, before and after
1-month of pile driving, an increase is shown at the depth (0-8) m with a decrease
at (8-15) m except the V, increase at this depth interval. Also, such increase in
velocities is noticed before and after 6-months of pile driving.

To calculate the pile capacity, three methods were used. These are: ICM-96
(Imperial College Method), API-2 (American Petroleum Institute) and NGI-99
(Nerweg geotechnical instutyud). These methods were discussed with geotechnical
properties obtained from seismic wave velocity measurements.

The study concluded that the effect of time clearly appeared on soil behavior at
clay layer at depth (3-5) m. Where the increase of yield stress ratio and undrianed
shear strength and the decrease of moisture water content and void ratio through
pushing out the soil from center line of pile and reconsolidation of the destructured
soil from pile driving resulted in an increase of the radial effective stress to the pile
at rate of three times that of before pile driving. While at depth of (1-3) m, the
reverse was noticed because of the upward displacement of the soil due to shear
force from driven pile and then leading to increase the moisture water content and
void ratio. In sand layer, the effect of driven pile was clearly appeared at the depth
of (6-8) m, where a decrease of the radial effective stress is noticed with lower
values compared to that of before driven pile due to breaking down the cement

material formed during the geological aging of soil.
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