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Introduction
Berthing facilities (COF) occupy the area with 

plan dimensions 281х660 m. The projected area of 
berthing facilities ensures creation of berthing area of 
construction support base. COF construction consist 
of pile driving and installation of piles for head walls 
and unloading platforms, mechanical dredging in 
front of the retaining walls to the design depth, and 
also in embankment pitching. 

Application of piles in difficult engineering and 
geological conditions requires the development of 
the most optimal calculation methods.

This working plan (WP) is driving operations of 
precast concrete piles consists of two segments, seg-
ment 1 and segment 2 are interconnected that sup-
ply the segment 1 length 16 m, segment 2 lengths 9.5 
and 11.5 m, the total lengths 25.5 and 27.5 m, the re-
inforcement diameter of 8 mm with a cross section 
400x400 mm [1-5]. Technical characteristics of piles 
presented in table 1.

In figure 1 presented driving module piles in dif-

ficult geological conditions.

Research methods
There are presented several methods using in 

construction site COF in Atyrau region.
Testing of piles for loading and unloading static 

and dynamic tests was carried out according to the 
program in accordance with the requirements of the 
standards [3-7]. For composite pile No. K-3, the load 
was 1,639 kN (equal to 125%), and for other piles, the 
maximum load was 3,278 kN (equal to 250%) of the 
workload [8].

Result and Discussion
Module piles have several results No. TR-03, 

No. TR-02 and No. TR-01.5, the curve line in the 
«Load-Settlement» there is a change in the trajec-
tory of the curve of composite piles No. TR-02 and 
No. TR-03, characteristic of the stage resistance is to 
creeping soil.

For comparison, data from field studies and nu-
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Table1 – Pile information

Pile Pile 1 Pile 2 Pile 3
Cross section, cm×cm 40×40 40×40 40×40

Pile length, m 25.5 27.5 25.5
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Figure 1 – Construction site of COF

Figure 2 – Motion sensor

Figure 3 – Results of SCLT and Dynamic load test
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merical modeling were obtained.
Vertical movement isolines for composite piles 

with a length from 22 meters to 27 meters (Pile 22 m 
– Pile 27 m) (Figure 5).

The superposition of lines there is change in the 
trajectory of the curve depend on pile. A pile with a 

length of 22 meters
The piles had a settlement of 30.58 mm, and with 

a maximum length of a composite pile of 27 meters, 
the settlement was 25.43 mm (Figure 6, table 2).

The results on the ultimate resistance of piles to 
the indentation load under the influence in which 

Figure 4 – Load-Settlement graph

Figure 5 – Vertical movement isolines of pile
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the tested pile received 16 mm of precipitation can be 
seen in Table 3.

Conclusion
The estimated bearing capacity of the driven pile 

with a cross section of 40x40 cm and a length of 25 m 
was 2400 kN, which confirms the sufficient bearing 
capacity of the foundation soils for piles of this depth 
of immersion.

The method of testing composite piles by the 
SCLT method is demonstrated in accordance with 
normative. Module piles by the SCLT method, results 
are 2,067 kN, 2,042 kN and 2,333 kN, respectively, for 
pile lengths from 23 m to 26.75 m, and these values do 
not exceed the values of the maximum bearing capac-
ity according to the Davisson limit limitation method.

According to the research results, the similarity 
of the obtained data on SCLT and DLT methods (after 
CAPWAP interpretation) was revealed and minor de-
viations of DLT from SCLT equal to 7% were found, 
which does not worsen the quality indicators.

As a result, vertical displacements for composite 
piles with a length of 22 meters to 27 meters (Pile 22 
m – Pile27 m) from 25 mm to 30 mm were determined 
with a fixed draft of 16 mm was compared.

Figure 6 – Vertical movement (Pile 25 m)

Table 2 – Analysis of complex tests and calculations

Test methods FS (safety 
coefficient)

Settlement, 
mm

Bearing capacity 
before FS

Bearing capacity 
after FS %

SCLT (№. ТP-02) ASTM 1.2 22,91 2480 2067 100
SCLT (№. ТP-03) 1.2 - 2450 2042 99

DLT (№. B-38) ASTM 2 18,18 4471 2236 109
DLT (№. G-26) ASTM 2 21,30 3904 1952 95

Table 3 – Results of loading piles

№ Number of piles Results of loading piles 
1 pile 22m 1727 kN
2 pile 23m 1815 kN
3 pile 24m 1883 kN
4 pile 25m 1975 kN
5 pile 26m 2139 kN
6 pile 27m 2229 kN
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Аңдатпа. Ғылыми жұмыстың мақсаты – күрделі топырақ жағдайында қадалардың іргетастарының көтер-
гіш қабілетін анықтау үшін статикалық сынақ (SCLT) және динамикалық жүктеме сынағы (DLT) әдістерін 
қолдана отырып салыстырмалы талдау өткізу. Мегажоба – Атырау облысындағы жүктерді түсіру бойынша 
құрылыс алаңы. Жобада 2 модульдік қадалар пайдаланылды. Құрама бетоннан жасалған модульдік қадалар-
да 16 метрлік қадалар және қосымша 11,5 метрлік (9,5 м) қадалардың жалпы ұзындығы 25,5 м және 27,5 м, 
көлденең қимасы 40×40 см бар. Қадалардың іргетастарын жобалау нормативтік стандарттардың талап-
тарына сәйкес жүзеге асырылды. DLT сынау әдісі модульдік қадалардың жүк көтергіштігін бағалау үшін де 
қажет. Plaxis 2D бағдарламасында қадаларды сандық модельдеу жүргізілді. Батыс Қазақстанда орналасқан 
модульдік қадалардың және күрделі топырақ жағдайларынның арасында өзара әрекеттесу механизмі ұсы-
нылған.

Кілт сөздер: модулдік қадалар, жүктеме, отыруы, сынау, жүк көтергіштігі, статикалық сынағы, динамика-
лық сынағы, нормативтік стандарт, сандық модельдеу.
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Аннотация. Целью научной работы является сравнительный анализ с использованием методов статическо-
го испытания (SCLT) и динамического испытания на нагрузку (DLT) для определения несущей способности свай-
ных фундаментов в сложных грунтовых условиях. Мегапроект – это строительная площадка по разгрузке 
грузов (COF) в Атырауской области. В проекте использованы 2-модульные сваи. Модульные сваи из сборного 
железобетона имеют 16-метровые сваи и 11,5-метровые (9,5 м) сваи со стыком общей длиной 25,5 м и 27,5 
м, поперечным сечением 40×40 см. Проектирование свайных фундаментов было выполнено в соответствии 
с требованиями нормативных стандартов. Метод испытания DLT также необходим для оценки несущей 
способности модульных свай. Проведено численное моделирование свай в программе Plaxis 2D. Представлено 
взаимодействие модульных свай со сложными грунтовыми грунтами Западного Казахстана.

Ключевые слова: модульная свая, нагрузка, осадка, испытания, несущая способность, статические испыта-
ния, динамические испытания, нормативный стандарт, численное моделирование.
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