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Pile 1s a structural member of timber, concrete or steel used to transmit structure
load through water soft soil to a good bearing stratum by means end bearing re-
sistance and skin friction. The piles can be classified according to pile material (tim-
ber, steel and composite piles), their effect on an adjunct soil (non displacement,
displacement piles), and according to method of execution (driven and bored piles)
[1-7]. The purpose of the static load test is to find the allowable load, which is estab-
lished by dividing the ultimate load with a factor of safety. The factor of safety nor-
mally applied in the industry ranges from a low of 1.8 through a high of 2.5. The
factor of safety is not a singular value applicable at all time. Its value depends on the
desired freedom from unacceptable consequence of failure, as well as on the level of
knowledge and control of the aspects influencing the variation of capacity at the pile.
Most codes specify a single factor regardless of condition usually, more frequently.
There are many criterions in assessment the test pile and calculate the ultimate load.
All the previous criterions extrapolated from later part of the load -settlement curve
[8-11]. In the present study new equation was generated from the load -settlement
curve to estimate the ultimate load of pile which was related to the maximum settle-
ment of piles utilizing (ASTMD 1143-1987, 5.1) [12], and computer algorithms that
concerned the graphic purpose.

Twenty-five precast concrete piles test reports of (Um — Alqura Mosque project /
Iraq). Were studied (2% of the total number of the executed piles). The piles were
(28.5%28.5 cm and 12 m ) in dimensions and depth respectively. The piles were test-
ed by (ASTM D1143-1987-5.1), and the working load of each pile was 40 ton.

In the present study new equation was established to estimate the ultimate load
according to the following steps:

1. Determination of the mean settlement of all piles studied, listed in( table 1).

2. Draw the relation between load and mean settlement.
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3. Determination of the equation that correlates between load and settlement

utilizing curve expert program ( 4th degree polynomial fit graph ).

4. The equation established is used to estimate the ultimate load that causes

settlement of (%10 of the diameter of the piles studied).

The results obtained depend on practical results that were excluded from twenty-
five pile test reports of the assessment of the piles studied. The results showed the
load up to double working load with the mean settlement for the each load of all piles
studied. The following equation was obtained:

Y =-0.02605439 +0.0042722714x - 0.0021983302x > +4.7650401¢ - 005x° -

-3.7839161e-007x"*

The equation that mentioned above, was to estimate the ultimate load (that related
to the maximum settlement not exceed %10 of the pile diameter).

The result obtained of the estimated ultimate load is compared with the calculated
ultimate load of eight piles of the same project, using another method of assessment
of pile test (depends on three working load) [13].

Table 1
Comparison between the estimated ultimate load utilizing the present method and the method of
(Fellenius and Decourt presentation, 2001)

Methods Working load (ton) Ultimate load | Deviation (per-
(ton) cent)
Present method 2 working load (80 ton) 130.2
Fellenius 1.67%
&Decourt meth- 3 working load (120 ton) 132 ’
0d,2001

Many methods were applied in assessment of pile test. Such methods were ar-
ranged and used according to the types of piles, soils and the technique used. The ad-
vancement in this field added some new practical applications to the assessment of
the pile test, that depends on different facilities and equipment. The assessment
methods of the pile test depend on work loading, value of settlement, and special
technical management for pile loading, in accordance with the type of piles (precast,
bored, timber ... etc), types of soils, diameter of pile, depth of excavating, working
load, geological properties, topographic properties and the nature of the material used
in manufacturing of the piles. Also, all these methods of assessment of pile test de-
pend on the final settlement of the executed piles that is not exceeded% 10 of the pile
diameter, (Davisson, 1972, Hanssen, 1970, Decourt, 1999, Fellenius, 2001.The com-
parison between the present method and the method of (fellenius and decourt presen-
tation, 2001), showed that the deviation of the estimated ultimate load of the two
method was not exceed (1.67%). Also the applications of the present method in dif-
ferent projects and area will be used as reference for the future projects for soils of
the same nature.
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Details of machines, mechanisms or other structural elements can be made of
metal castings. Cooling of such castings starts from the outside during solidification
under normal conditions. The temperature of the inside layers exceeds the tempera-
ture of the surface layers in this process. After reaching the ambient temperature, the
surface layers stop shortening due to a decrease in temperature. Thus, they prevent
the reduction of the inside layers, the temperature of which is higher. When the tem-
perature 1s aligned in the cross section due to the final cooling of the casting, the sur-
face layers will be compressed, and the inside will be tensioned. The stresses
fluctuate smoothly from the surface of the sample to the core (the inside part), trying
to deplan the section (they are called deplanatory stresses).

The above-mentioned deplanatory stresses, in addition to the aforementioned case
during the cooling of metallic castings in their solidification, may occur with uneven
shrinkage in the concrete cross section. The deplanatory stresses will increase with
increasing sample sizes, (due to a greater difference in the temperature of the inside
and surface layers of the casting), which must also affect the scale effect [1].

79



