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INTRODUCTION

High-rise buildings (buildings with a height of more than 75 m) pose new challenges for engineers, especially in the field of
calculations and design of above-ground structures, bases and foundations. Therefore, designers of both above-ground and
underground parts of the building are forced to resort to more complex methods of calculation and design. Especially this

applies to geotechnics, who are involved in the design of foundations for high-rise buildings.

By complexity, problematic design, erection, operation, impact on the environment and people, high-rises can be attributed to

the structures of increased danger and complexity.

Kazakhstan has its own modern experience in designing and erecting high-rise buildings above 75 m of unique structures,
including the “Emerald Quarter” (210 m), “Northern Lights 1” (180 m) in Astana, Railways Building (174/156 m), Transport

Tower (the building of the Ministry of Transport and Communications) (155 m), Khan-Shatyr (150 m) (see Figure 1).
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Figure 1 High-rise buildings above 75 m of unique structures in Nur-Sultan
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Note: a) Abu-Dhabi Plaza; b)
Emerald Quarter; c) Northern Lights
1; d) Railways Building Towers; e)
Grand Astana Tower;  f) Triumph
of Astana; g) Astana Marriott Hotel;
h) Transport Tower (the building of
the Ministry of Transport and
Communications); ) Hotel
“Kazakhstan” (Almaty city) and j)
Khan-Shatyr.
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Nur-Sultan, Railways Building Transport Tower (the building of the Ministry of Transport
and Communications)



Khan Shatyr Entertainment Center







New Railway Station of Nur-Sultan, Kazakhstan.




CASE STUDY:
Embassy of the USA in Astana
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Overall building area of the EXPO complex - 173,4 Hectare
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Overall building area of the EXPO Site- 25 Hectare




EXPO SITE MASTER PLAN
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Project Overview

Office 69,000 sc

Block Z
17-Storey Residential
20,000 sgm
q Block Y
Block P 31-Storey
2-Storey Office 65,000 sqm
Podium Retail

50,000 sgm
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ABU DHABI PLAZA
FOUNDATIONS

1,125 Auger Cast Piles




INSTALLATION OF AUGER CAST PILES
AT GRADE

% Excavate Sub-Levels
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Topsoil / Made Ground

P— A S
7\
v S/

Upper Alluvium (Loam and Clays)

Lower alluvium (Sands and Gravels

N— A" AN N
FRAVAR-E=——

ththde 'w
- A
w !k'

Y

\/
Bedrock (Sandstone / siltstone) ‘







A

L33l “‘

v o

19701 /201211211 A SRR & 20 19201109 B

s %







After the completion, Abu Dhabi Plaza will become the tallest building in Kazakhstan and Central Asia, and the height of
one of the blocks of the complex will be 320 meters.

The architectural concept is shows in Figure 2, which represents the construction site - in the Centre of which a skyscraper
should rise.

This grandiose skyscraper will be the fourteenth tallest building in the world. The architect of the project is famous British
architect Norman Foster.

Abu Dhabi Plaza is a High-rise buildings with a retail and leisure podium and a hotel cluster at the base that rises to form a
series of office and residential towers to the north - creating a new landmark on Nur-Sultan’s skyline.

Table 1 Geotechnical soil parameters

N
. N >~
3

N Soil Clay / Loam | Sand & | Loam & | Rock Debris | Sandstone | Hard Sandstone
R > Gravel Clay
Thickness (m) 4.0 4.5 55 1.5 2.0 Below
Natural Unit | 18.5 19 18.5 20.5 23.5 24.0
Weight " (kN/m?)
Internal  Friction | 25 35 26 35 38 38
Angle ¢’ (° )
Cohesion c’|1 1 30 1 40 50
(KN/m?)
WA R Modulus of [ 15 25 30 50 65 100
&/ ,, . 4 Elasticity E (MPa)
Sl i : : \‘-Q - 4
Iy S
: ’ Permeability k, | 1X10E-5 1x10E-2 1x10E-5 1x10E-2 1x10E-5 1x10E-5
. : (m/day)
Project of Abu Dhabi Plaza




THE ANALYSIS OF THE DEFORMATION OF THE BASE FLAC3D

The analysis of the deformation of the base is based on the production of a load of its own weight of a single design in the
horizontal plane of the vertical deformation, as shown below in the Figure 4.

The horizontal grillage plan is a form of a reference deformation and is used to estimate column drafts in various places.
The draft for each stage of construction is calculated using the ratio of the vertical reaction at each stage to the vertical
reaction at the full design load.

The block R and the basement tile of the general basement are modelled taking into account the changes in thickness.
Model physical boundaries are set within the grid 9 to 21 and the grid from A to M. Figure 4 and Table 2 shows the
settlement of the contour of the site using the program FLAC 3D.

The wind forces are based on the tower dynamic parameters, such as the natural frequency and damping of the tower. The
wind loads indicated in the RWDI report were based on observational data over a 50-year period. Multiplication by a safety
factor 1.4 was used to estimate the ultimate wind load.

_FLAC3D S.01 [ Table 2 Draft of the plate foundation under full fixed and movable loads

e e e

Location: Model (with software
program FLAC 3D)

Core of the building 37,4 mm

oo (core) (Block R)
Column RC1 (Block R) 14 mm
Uneven settlement 23,4 mm

(Block R)
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The tower’s wind loads fluctuate depending on wind speed, wind direction, and local effects such as swirls. The measurement of the wind shield for
comparison with the model is not suitable, and will not provide any meaningful information for the purpose of building evaluation. Nevertheless, the effect of
the measured wind speed and direction is considered when comparing the results of deformation with the computational model for gravity loads. Since the
design of wind loads is based on the dynamic reaction of the building, the frequency of the natural oscillation and the estimate of the damping of the tower will
be measured to compare the values used to calculate the wind strength. The effect of temperature on the final model will be limited to normalize the effect on
the measured data. Recorded ambient temperatures at the time of measuring the settlements of the tower are necessary to ensure the normalization of the
results. The measured data must be collected in order to minimize the effect of temperature effects throughout the tower, and also to limit the effect of
localized heating, the effect of solar warm amplification, and the settlement of the sun during the day. Localized temperature control at specific work sites
below the working front will be taken into account. The building models will take over the temperature of the structural elements within all the facade closed
floors especially not heated to the same temperature throughout the tower. If inaccessible, an external ambient temperature sensor will be used during data
collection. Structural elements in unloaded floors opened to the environment will be considered at ambient temperature during the collection of these readings.
Hydrostatic pressure under the slab foundation was not considered.

Seismicity of the Region: Seismic loads are not taken into account for this project, since Nur-Sultan is not classified as an earthquake zone. Seismic risk
distribution map of Kazakhstan is given in Figure 5. According to below map, Nur-Sultan is located in the region which has very low risk in terms of seismic
hazard.

@M Kazakhstan: Ssismic Hazard Distribution Map
e et — -
= —

o i According to seismic risk distribution map, peak ground

L -3 Somer—— 8 acceleration a,,., should be taken a value between 0m/s?- 0.2m/s?

- S ——— which is equal to 0.02g therefore could be ignored in structural
———— design.

e T i w0

Figure 5 Seismic Risk Distribution Map



Pavilion of Kazakhstan (Sphere) is the only building
In the world, which is a sphere finished form with a
diameter of 80 meters. Possessing unique design
features, a given shape of the building, as well as the
functions of the exhibition building, it serves as a
prime example of the use of renewable energy
sources at the same time. The site chosen to
accommodate Expo-2017 Nur-Sultan is located 8 km
south of the old city of Nur-Sultan and just 4 km
from the new government block on the southern bank
of the Ishim River. The exhibition area with a total
area of 25 hectares is surrounded by a territory of 149
hectares, intended for housing residential and mixed
buildings, auxiliary exhibition facilities and transport
Infrastructure. The total area of the Exhibition Area is
174 hectares.
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At the construction site, a complex of laboratory and field studies of the soil base was also carried out. Based on the field
description of the soils confirmed by the results of cone penetration tests and laboratory tests, a division of the soils
composing the site of prospecting for engineering-geological elements (EGE) in the stratigraphic sequence of their
occurrence was carried out.

Borehole #B33 Borehole #B35 Borehole #B828

348.0 348.0 348.0
346.0 i |see0 et B Number of engineecnd Bl naddrnciahee
344.0 by i) “A3440 YR W R44.0
342.0 S 3420 29 ) Loams
340.0 : 340.0 : 340.0 U
3380 Il Y asso0 o [o80 ©) Sands
336.0 7 7 13360 336.0 ’
334.0 N7 7 a0 Z 334.0 Z ® Coarse sands
332.0 22 0 a9 ~ hao
330.0 ‘ . 3300 _ 30.0 @ Gravel soils
328.0 ' 3280 ' 328.0

|} : O @ : Loams inclusions of gruse
326.0 @ v 4326.0 s v 3260 O
s2a0-8 7. 324.0 09 524.0 Gruse soils
3220 : 3220 X 322.0 ; .
32008 AT ]3200 @1 pea) HOB Rock cebris soils
31800 31508 Ll P180 e

Plan for the locati nofb rh les at the construction site %Bund Bl)
Boreholes 28, 33 nd 3 5 cross-hole sectio



The physical and mechanical characteristics of the soils in Expo-2017

Design data soil soaking in natural state

EGE Soils E, Mpa 0, g/em® | c kPa fo R., kPa
Loams 12.5 1.91 38 19 -
Sands 17.0 1.92 2.0 35 -
Coarse sands 21.0 1.92 1.0 38 -
Gravel soils 23.0 - - - 300
Loams 14.0 2.04 27 27 -
Solls 36.4 - - - 400
Rock debris soils - - - - 450




Results Discussions of Pile Load Testing

Static testing with Osterberg method (O-Cell testing) was carried out for the test of deep foundations at the site of the construction of this
object. Four bored piles were subjected to static tests (O-Cell testing- 2 piles and Static Compression Load Test (SCLT) — 1 pile and
Static Load Test (SLT) by GOST-1 pile). The test pile was a 1000 mm diameter bore pile with 31.5m length. The target of this tests was
obtaining of bearing capacity of piles on problematical soils ground of Expo 2017 using different test and standards.

Placement of tested piles according to the pile draft of Expo 2017 (B1): Pile A (SCLT by ASTM); Pile B (O-Cell-1); Pile C (O-Cell -2); Pile D (SLT by GOST)



Static Load Test (SLT) in accordance with the requirements of Kazakhstan Standard GOST

Static tests of soils for bored piles are carried out in accordance to GOST 5686-94. Test was carried out after the pile concrete
strength had attained more than 80% of the design value.

Loading of the tested pile is made uniformly, without shocks, loading steps which value is set by the test program, but is accepted
no more than 1/10 the greatest load, given in the program. When burying the lower ends of full-scale piles in coarse elastic rock,
gravel and packed sands, and also clay soil of a solid consistence it is allowed to accept the first three steps of loading equal 1/5
greatest loadings.

At each step of loading of a production pile, take readings on all instruments for measurement of deformations in the following
sequence: zero reading - before loading of a pile, the first counting - right after application of loading, then sequentially four
counting with an interval of 30 min and further in each hour before the conditional stabilizing of deformation (relocation
attenuation).

For criterion of the conditional stabilizing of deformation in case of test, take the speed of settling of a pile at this step of loading
which isn't exceeding 0.1 mm:

-in the last 60 min observations if under the lower end of a pile sandy soil or clay soil from solid to low-plastic consistence;

-in the last 2 hours of observations if under the lower end of a pile clay soil from high-plastic to free-flowing consistence.

During the control, testing of piles during construction the maximum load should not exceed the design resistance of the pile in
the material.

Unloading piles of produce after reaching the maximum load steps equal to double the value of speed of loading, with each stage
of exposure of at least 15 min.

The bearing capacity of the tested piles with static vertical-pressing forces, at the above construction site, was 12000kN. It should
be noted that even with a maximum test load of 12000 kN, only the elastic operation of the pile in the ground is manifested, as
evidenced by a slight residual soil settlement after unloading, which is 1.4 mm. In Kazakhstan, a safety factor of 1.2 is adopted in
pile design, if static load test are carried out on one pile in the construction site. Therefore, the design value of ultimate pile capacity,
Qd, was estimated to be Qd=12000/1.2=10000 kN.



Pile Static Compression Load Test in accordance with the requirements ASTM

Static compression loading testing was carried out in accordance to ASTM D 1143.

Vertical static loading of piles using the SCLT method is one of the most widely used field test methods for soil used to analyze
pile-bearing capacity. In the first cycle, the experimental pile was loaded to 100% of the design load, in the second cycle to 200%
(12 000 kN). The holding time of intermediate loading stages was 30 minutes, unloading - 20 minutes. The time for maintaining
peak loads was 120 and 240 minutes, respectively.

The test pile was a 1000 mm diameter bore pile. the static load test
Is performed as per ASTM D1143. Test pile up to 12000 kN.

Reaction piles to be used No.164, 165, 167, 168. Reaction Piles
Length: 31.5m and cross-section 1000mm. Tension Load per
Reaction Pile 12000/4=3000kN. Friction force: 1.0m * 3.14 - 31.50m
* 75kPa * 0.75 = 5563 kN/ FS=2.0, Fall=2782 kN.

Reaction pile weight:

31.5*1.0*%2/4*3.14*25=618kN + 2782kN = 3400kN

3400kN>3000KkN;

Static top-down load test in construction site



Following results are obtained from the mentioned static
compression load test preliminary test pile:

a) the maximum settlement up to 6000 kN is 2.09 mm;

b) the maximum settlement up to 12000 kN is 10.51
mm.

The working test pile is loaded up to 200% of the
working load and settlements of the pile under various
load steps are recorded. Recorded settlements of 2.09mm
(at 100% working load) and 10.51mm (at 200% working
load) are observed to be within acceptable limits which
calculated as below (1):

Uz= (E) +0.01d
AE

Uz=0.025m=25mm>10.51mm.

The Figure shows results of static compression load
test by ASTM and static load test by GOST.

Load, kN
0 3000 6000 9000 12000 15000

SCLT byASTM

Settliement, mm

A
A A
A—SLT by GOST \
—m—SCLT by ASTM |

Results of static loading tests (methods: SCLT and SLT)



Bi-Directional Static Load Test in accordance with the requirements ASTM

Bi-Directional static tests of soils for bored piles are carried out in accordance to ASTM D8169. Bi-Directional static load tests by the
Osterberg method are carried out at the pre-project stage, before the design and mass penetration of the piles begins. The method makes it
possible to separately determine the bearing capacity of the ground along the tip and along the lateral surface of the pile. It is usually used
for testing large or large drill or ramming piles.

When testing piles using the immersed jack, the O-cell power cell is installed directly into the body of the test pile. The power cell is a
system of calibrated hydraulic jacks in a protective casing. It divides the test pile into two elements: the upper one, located above the
power cell, and the lower one, located under the power cell.

The monitored load in the power cell (O-cell jack) is created by the hydraulic pressure from the oil station pump located on the surface
and connected to the power cell by the oil pipe. The pressure is controlled by a precision electronic pressure gauge calibrated in the
general scheme of the hydraulic system. In the process of increasing the load on the walls of the jack piston, the power cell opens. The
result of this disclosure is the Settlement of the upper element of the pile upward and the lower element downward. The Settlement of the
upper element is measured by rod strain gages mounted on the upper plate of the jack and by displacement sensors installed in the upper
part of the steel pipe. The settlement of the lower element is measured by means of rod strain gages mounted on the lower plate of the
power cell (O-cell jack).

The tests are continued until one of three conditions occurs: it will be that the limit of surface friction or lateral shear is reached; the
ultimate load-bearing capacity will be reached; the maximum power of the power cell (O-cell jack) will be reached. Osterberg's method
allows testing piles of large dimensions without the use of anchor piles, which reduces costs at the stage of geotechnical surveys.

According to the results of engineering and geological surveys, bored piles 31.5 m long and 1000 mm in diameter were used as
foundations. In order to control and evaluate the compliance of the bearing capacity of piles on the ground, the design loads were field
static tests by the Osterberg method.

The hydraulic jack is installed at a depth of !4 the length of the pile - 16.8 m. The power cell is connected by hydraulic hoses to the
hydraulic pump located on the ground surface.



When designing the O-Cell test, special attention should be paid to the study of the geotechnical structure of the soil massif of the
construction site, since the location of the jack in the body of the pile depends on the accuracy of the survey data, in particular the
results of assessing soil resistance. The correct decision to place the jack affects the quality of the tests carried out, since the
differentiated determination of the load-bearing capacity components (along the lateral surface and below the lower end) is reduced to
the correct selection of an equal ratio of the lateral resistance of the soil along the upper element to the resistance below the lower end
of the lower element of the experimental pile.

Tested pile details (Bi-Directional static load test)
WL-(Working Load) |14500 kN

TL - (Test Load) 29000 kN (14500kN*2)

Reaction Type O-Cell load test (Compression)

Hydraulic Jacks 3 (500-tonnes) hydraulic jacks

DG — (Displacement |6 x TOKYO SOKKI Model SDP-100C 100 mm maximum stroke resistance-type displacement
Gauges) transducers (2 nos. for pile top, cell top and cell bottom).

PG — Pressure Gauge | GEOKON Model 4500HH-10,000 vibrating wire-type pressure transducer

SG — Strain Gauges 40 x GEOKON 4911 Sister bar strain gauges (10 levels)

Data Recording 1 x DATATAKER Model DT515 data logger (for pressure and displacement)
Equipment 1 x DATATAKER Model DT80g data logger (for Sister bar strain gauges)
Data Recording 1 minute

Intervals




Bi-Directional static load
test in construction site




Load, kN
6000 12000 18000 24000 30000
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Results of field trials using the Static Load Test and Bi-Directional Static Load Test methods

On results, tests the charts of dependence were got settings of pile from loading and change setting on the stages of loading in time.

For a criterion maximum possible setting were accepted pointing regulated in SNIP RK 5.01-03-2002 - Pile foundations sub clauses:

- for the particular value of maximum resistance of pile Fu the pressing loading is necessary to accept loading under act of that the
tested pile will get setting, equal S and determined on a formula (2):

S :gsu,mt

where S, . - maximum value of middle settings of foundation of the designed building or structure, for productive and civil one-story

and multistory building with complete framework a 8cm (for reinforce-concrete constructions) is accepted by equal on pointing of SNiP
RK 5.01-01-2002 — Bases and foundations;

¢ - transition coefficient from a maximum value of middle settings of foundation of building or structure Su, mt to setting of the pile
got at static tests with the conditional stabilizing (damping) of settings, accepted by equal 0,2 on pointing (by MSP 5.01-101-2003).

Table presents a numerical comparative analysis of the bearing capacity of piles, obtained by different methods in this research from
Figure. It is shown in this figure, a comparison of the test results graphical curve obtained by the SCLT method and the equivalent
"load-settlement” curve determined by the O-Cell method. For the comparative purposes a criterion of Pile A (SCLT by ASTM),
Pile B (O-Cell-1), Pile C (O-Cell-2) and Pile D (SLT by GOST), a settlement of 10mm and 14 mm has been taken to denote the
similarity of load capacity for all pile. These two values were chosen base on Kazakhstan technical specification on determining the
limiting value of acceptable which is given as 16mm settlement for any loading.



For the comparative criteria of Pile A (SCLT by ASTM), Pile B (O-Cell-1), Pile C (O-Cell -2)
and Pile D (SLT by GOST) results fixes settlements of 10 and 14 mm had been taken.

Table 1 presents a comparative analysis of the bearing capacity of piles, obtained by different methods in this
research.

Load, kN
0 6000 12000 18000 24000 30000

result fixes| result
settlement fixes
10 mm | settlement
14 mm

STYNCERETYESIIY 11 788 kN .
Pile B (O-Cell-1) 18220 kN 23985 kN

Settlement, mm
o

Pile C (O-Cell -2) 20535 kN 28385 kN 16 -
ST YR Rc e 10630 kN 11814 kN -18 —g— 0-Cell-2
-20 SLT by GOST

—®—SCLT by ASTM




LRT (Light Railway Transport)

LRT is 100 % an overhead road (bridge) with two railway
lines;

First stage of construction include - 22,4 km overhead road
and 18 stations;

Height of the bridge is 7+14 m above the ground;
Start construction works - spring of 2017 year;
The cost of the project is about 1.9 billion dollars;

Construction work produce a Chinese state-owned company
«China Railway Asia-Europe Construction Investment Co».
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Foundations of Overhead Road

Overhead road based on columns every 30 meters.

The foundation of each column is include 4 or 6
bored piles with cross-section 1.0+1.5 m and

length 8+55 m.

Design bearing capacity of each bored piles is from
4500 to 12000 kN.
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Foundations of Overhead Road

Overhead road based on columns every 30 meters.

The foundation of each column is include 4 or 6
bored piles with cross-section 1.0+1.5 m and

length 8+55 m.

Design bearing capacity of each bored piles is from
4500 to 12000 kN.






In these conditions, very important to
control integrity of concrete body of

each bored piles.

For checking integrity of bored piles
applying two methods:
- Low Strain Method

- Cross-Hole Sonic Logqginag.

e




Low Strain Method

To perform this test, a sensor (usually accelerometer) is pressed
against the top of the pile while the pile is hit with a small hand-held
hammer. Output from the sensor is analyzed and displayed by a
suitable computerized instrument, the results providing meaningful
information regarding both length and integrity of the pile.

PILE INTEGRITY TESTER SIT PILE INTEGRITY TESTER - PIT-QV
(Profound BV, NETHERLANDS) (PILE DYNAMICS INC., USA)
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Schematic diagram for a rod with a
reduced cross-section




000.00

0.00

.000.00 :-

'000.00 -

Results of PIT — “good” pile
PILE HEAD

4

cm/s

PILE TOE

¢

Pile: 0520 _1:-#37

Toe

MA: 220
MD: 2.00
LE: 1150
WS: 4230
LO: 0.00
HI: 0.0
PV: 0
T1: 59
Vel




Results of PIT — “bad” pile
PILE HEAD PILE TOE

i

4

cm/s Pile: U2 .1 #47 MA: 2.00
MD: 2.00

CRACK WS 4350

LO:  0.00
0.00% R H: 00
l PV: 102

T 39

31.25;:-

-31.25;-

T1 Toe

62.50 -

Vel




Typical Pile Profiles with Respective
Reflectograms

PILE PROFILE | DESCRIPTION REFLECTOGRAM
r | Straight pile N
| | Straight pile \|/ :
B ] Straight pile N
[ o
L , Increased \l/ —
j,:l Decreased \*/
| ' |~
L Locally \/
L — Locally \'s |
i - High L/D ratio N/ ————
|
Multipole reflections - ' —— [
[ —— from VU
% Irregular profile

JOINT WORKSHOP ON TC 305, DR. IVAN MOREV, KGS LLP




Cross-Hole Sonic Loqqing

Sonic logging is intrusive and necessitates the prior
installation of access tubes (usually two or more) in the
pile. Before the test they have to be filled with water (to
obtain good coupling) and two probes are lowered inside
two of the tubes. One of these probes is an transmitter
and the other a receiver of ultrasonic pulses. Having
been lowered to the bottom, the probes are then pulled
simultaneously upwards to produce an ultrasonic logging
profile. The transmitter produces a series of acoustic
waves in all directions. Some of these waves do
eventually reach the receiver.

JOINT WORKSHOP ON TC 305, DR. IVAN MOREV, KGS LLP 63




Cross Hole Analyzer
(Pile Dynamics Inc., USA)




TRANSMITTER RECEIVER




Cross-Hole Sonic Logging - Principle

cable length pile with 4 pipes for
measurement

ultrasonic signals
N N on screen
power supply

of test probes

water filled !!!
access tubes

diagonals

perimeter
transmitter

receiver access tubes

concrete pile Stress Waves, emitted
shoe (cover) In one tube are received

horizontal (cross hole) measurements or In anOt_her one _'f concrete
bent (“Fan-shape”) measurements quality is satisfactory



Typical Access Tube Configurations

N,

Diaphragm wall

Pile © 15002000 mm

Pile © 1000+1500 mm

Pile @ < 1000 mm
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Results of “good” pile

N .

E’IELtiEe:l\éL;mbeml-Z (F3,3) Elglglggmbeml-z Information about plle
e i e : and measurements
21.08.2017 16:21 @ 21.08.2017 16:21 @
cl) 0'11 o,lz 013 Arric;/,lj&I i —-Glﬂ/ o,|15 Ag,i;al (mcs),)35 0,4 0,45
'—C>E | '—OE -
- No significant =
- changes in -
4 travel time and +
E energy curve F
g O over the depth ;
: £ ; o
£ + > £ o
A o a0 -
r\é > ()] Ni
"E @© c "E
= H
HE HE
[P BT (ST O ) 0 R ) O (T
high low|
Energy (dB)




Results of “good” pile

Pile Dynamics, Inc.
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Results of “good” pile

W FoI-TOMO™ - PILE4 — b
J File Edit View Processor Options Scales Window Help
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Results of a “good” pile

Company Name: Pile Dynamics, Inc.
Project Name: LRT-PR2

Pile Name: PILE4

AUG 21, 2017

Pile Length=19.1 m / Pile Diameter=1.2 m

Effective Area (%)
0 50 100

Eff. Area=100% 3 Eff. Area=100% 3
Depth=3.81m Depth=7.61m L

Depth {m)
n

12

14

16

Eff. Area=100% 3 Eff. Area=100% 3
Depth=1141m Depth=1521m

18

Wavespeed {m/s)
1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 40a0 4200

Effective Area is the percentage of cross-sectional area with wave speeds greater than the effective
wave speed (EWS) selected by the user, 3378 m/s

P Dyriovnics, e




Results of “bad” pile

|
PILE2 PILE2
Tube Number=1-2 (F3,3) Tube Number=1-2
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Gain=161 Gain=161 (x16)
13.07.2017 16:11 @ 13.07.2017 16:11
| Arrival (ms) Arrival (ms)
0,1 0,2 0,3 0,4 | 01 0415 02 025 03 __ 0,35
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Results of “bad” pile

Pile Dynamics, Inc.
LRT-PR16
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Results of “bad” pile

B roi-Tomo™ - PILE2 — e
J File Edit View Processor Options Scales Window Help
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Results of “bad” pile

Company Name: Pile Dynamics, Inc.
Project Name: LRT-PR16

Pile Name: PILE2

JUL 13, 2017

Pile Length=10.1 m / Pile Diameter=1.2 m

Effective Area (%) g

0 50 100 :

1 2 ] 2 ] ’

3

& 9

Eff. Areq=0% S Eff. Area=99%> . £ g
Depth=8.12 m Depth=8.48 m = § °
e g &

1 2 1 2 © 3

° e — 2

Eff. Area=74% Eff. Area=0% 3 = 8
Depth=9.25 m Depth=9.53 m || e C

Effective Area is the percentage of cross-sectional area with wave speeds greater than the effective
wave speed (EWS) selected by the user, 3000 m/s

Pite Dynarmics, Inc.

JOINT WORKSHOP ON TC 305, DR. IVAN MOREV, KGS LLP




Low Strain Testing Constraints

The following items may often be Sonic test will normally not detect
detected: the following items:

- The toe reflection when the L/D ratio
- Pile length. roughly exceeds 20.

. . . ) - Gradual changes in cross-section.
- Inclusions of foreign material with

) . ) - Minor inclusions and changes in cross-
different acoustic properties. &

section.

- Cracking perpendicular to the axis. - Impedance changes of small axial
dimension.

- Joints and staged concreting. - Small variations in length.

- Features located below either a fully-

- Abrupt changes in cross section. .
cracked cross section.

- Distinct changes in soil layers. - Debris at the toe.

- Deviations from the straight line and from
the vertical.

- Load-carrying capacity.
- The consistency of concrete cover.
- The length of reinforcement.




Cross-Hole Sonic Testing Constraints

The Cross-Hole Sonic Test will normally
detect the following items:

- Finds multiple defects.

- Finds “soft bottoms” if tubes go to
bottom.

- Finds voids better than soil inclusions.

- Finds larger defects easier than small
defects.

- Waterfall, FAT (First arrival time), &
energy all help find defect.

The Cross-Hole Sonic Test will normally

not detect the following items:

- Cannot find diameter changes or
bulges.

- If too few tubes, can miss a defect.
- Can find defect on direct path.
- Cannot find defect outside cage.

- Major diagonal defects more
difficult to find.

- Need more than 4 tubes for 1500
mm pile (recommend 6 tubes for
shaft this size).




* Project Name : Big Almaty Ring Road
(BAKAD) Project

* Employer : Ministry for Industry and
Infrastructure Development of the
Republic of Kazakhstan

* Total Length of the road (66km) + 7
Interchanges /20 Bridges (1,377 m) [ 14
Overpasses (1 677 m) [ 6 Underpasses (131
m) / 1 retaining wall/ 13 toll points, 228 pcs
of utility networks (167 km), 152 culverts
(6,7 km) / 26 million m3 of excavation
works, Paving works (Sub-base — 816
thousand m3, base layer made of crushed
stone and sand mixture — 625 thousand m3,
asphalt pavement — 644 thousand m3).

mMacLtabd 78 kM
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SOIL IMPROVEMENT
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- Cappi 1tg Layer - A capping layer is installed to reduce
the effect of a weak subgrade on the structural
performance of a ground supported roadway.

* A capping layer is laid over a poor quality subgrade,
ensuring that it will provide stiffer resistance to the
loads from the roadway above. It also reduces the
chance of differential settlement in the layers above it
by supporting them more homogeneously than an
unimproved subgrade, which may contain ‘soft spots’.

* The materials most commonly used in a capping layer
are crushed rock, hardcore or a hydraulically bound
mixture. Because the grading of the material in a
capping layer doesn’t need to be particularly tightly
controlled, the material can usually be sourced locally.
This means that capping layers are usually relatively
inexpensive to install.

PROPOSED CAPPING LAYER

 $35:55323:5588535535232,
pod

orlunnlBase
Sub-base

Formation level

Cite—Capping layer

Sub-formation level
Subgrade

Capping layers are constructed by

 Laying a relatively thin
material (max. 250 mm).

layer of

- Thoroughly compacting the layer.

* Repeating until the required thickness
has been reached.



Excessive soil settlements are possible in some
areas because IGE-4 soils are relatively
compressible.

Possible flooding of the basement soils at 1) the
overpass through Aksenger (CH 207 + 00 to- CH
217 + 00) and, 2) the bridge over the Aksai river
(CH 152 + 00 to CH 156 + 00)

These locations are prone to potential flooding
because of the relatively close proximity of
groundwater to the ground surface.

During the period of the engineering-geological
Investigations (i.e., August 2018), the groundwater
was found at a depth of 0.6 m (in well 10n PK 211
+61) to 14.7 m.




THE RESULTS OF SOIL COMPRESSION AND

SHEAR TESTS BY KAZAKH
PROMTRANSPROEKT LLP

N2 | Characteristics| Unit of 2019r. Fll LLP «Kazakh
measure Promtransproekt»

embankment| groove

Specific kPa 71,5 58,8
cohesion
Angle of degrees 37 31

internal friction

Modulus of MPa 9.5/2.9%* 13.6/1.7%
Deformation




31,157

N2(Point name| Modulus of | Modulus of| Compression
deformation, | elasticity, ratio

(Mpa) (Mpa)

1| CH- |46,74/10,75% | 39,65/ 0,99/ 0,94*
10+260 39,65%

2 | CH- 10+220) 30,64/ 5,54 37,08/ 0,99/ 0,9
37,08%

3| CH- 10+110| 25,05/ 5,42% 41,18/ 0,99/ 0,9*




RECOMMENDATIONS

Provide protection against flooding(drainage system).

Provide re?ulating discharge outlets and watercourses structures and measures to prevent flooding and under-flooding
of joining to non-regulated small and medium rivers as well as for protection of crossings under roads.

When designing structures on subsiding soils, consideration should be given to the possibility of increasing their
humidity due to: soaking the soil from above external sources (rainwater, snowmelt water). Given this, it is necessary
to provide a set of measures, including the elimination of drawdown properties. Water protective and constructive
measures.

In areas where the groundwater level is close to the bottom of the embankment, apply a «capping layer» for more
rigid resistance to loads from the structure located above. It also reduces the chance of differential settlement in the
slab by supporting it more homogeneously than an unimproved subgrade, which may contain ‘soft spots’.

Lean clay can be used as an artificial embankment, if it is well compacted and a large amount of water is not allowed
Into the soil body. In this project, the groundwater level is low, therefore, an artificial structure can play the role of a
water seal for surface waters.

To analyze the mechanical properties of the earth embankment, it is necessary to use the results of field tests as more
reliable information on the mechanical properties of the soil. (The obtained results of field tests are: for soil at natural
moisture - deformation modulus Ed = 34.14 MPa, for water-saturated soil - deformation modulus Ed = 7.24 MPa).



)
y
Y
a

\/

%

NIOBaHa roCTuHuubl Ha otm. -8,000.

124155

$
®
0

N
W%

0|

T A
; [& | \ | =

LA A A A R B R B R M R L R weEa e e

I RN

OO COEE0OCOEEOE00CEEEOO0RCCCO0C

N
R / \J\i/ @ ® 20 21
D@ = 4 (s ae a7 18 = 1072 B
RO OB B® @, e - oo
500 3100 | 6170 | 3100 [ = 6600 ,,,19,107,1, |
T 1 1 T
i lg & | | \ i

» Ycnoessie oBosHavenna:
\ | - ynansesse pepesun

AKB - 01/20- KX.0

Nposepun

Vian E Tiner
Paspabora

n [ Kyaneuona
Fpropesa

. xowerp. | Mysoscwmit

i kpaii, . T

yn. T , A. 27.

Hoannce| Aatal Komnnekc FonyGan BonHa.

Kopnye FocTummust

Craans | Nwcr | Nucroe

| 1]

Cxema pacnonoxenus KoTnosaHa

In

Ha oTM. -8,000.

[ -5




H - R 8
W -l
. nt: 2R 8 88
~%3 LE§ o o) P
mEE Siz3 o L) w3 g% 5
sgz |E° QE g SN
2= B 58 gt 3
/0 o Twm £
&|<alfc
L 25
qE
B 5}
b (]
o u
f 4 3
=gl 4
AR R
<|3f] & |3
g8 y
5 Y
g d
M
| g
7 m_ | % o
v %3 o :
L © &
4\,,,,/»; 1 wm. g
i H
L - Sz 3 ;
ang g | °0® ;
1 N R ] = EE
m_ ] 6 &
g © git
w.m =[ge >
i s 12
£5 I
© 53 B
Sla g
W HiEH ]
S 28 e =
(-]
2
\\\\\ 9
i
EE
R
353
amH
23 ¥
5
=
n.ww_«mmyu
AU
2
!
S
|
|
|
|
|
|
|
|
|
< I H
) I g
< , ]
| o
| EX]
! ® il
, = 82
, 4 ® 138
| gl 3
I v O 8
1 oo
= | U s
| T T
I o0
| =
I Q
| (o]
|
|
Tl Sl o e o
I I
| |
| | "
| | MH
, | £
| | ;o
| |
,H_ | mm
I I I
| | g2
| | &
, I 5
| |
| |
.
|
| |
| N
Q|
0|
g
NN m .m
X \mzn\\“,w,,x,wv\\xm m ¥
"
£
U B
¢ ue\m;
atr il
o E




|crmcon pucymnon B3
MIPOCMOTR pucywica N9 3 (7an 1)
HawnmeHc NMpodhuns u npueAska Jran
Crincex pucyas
Viuan Orcarne = Sran Pacver | || 4 dosaen
1 [Marepman 1 =
2lBoas 1 # Dpasuts
- [T Npobrns i npweasea 1 B
4|Mipogum, 1 pwasaa Mpodams « npus=ca 1
5|Mpoums 1 npmasaa Moo « npuesses atan1 B pewnn
6[Perses Penued: aran 1
i -———— Sasaresse car stan1
B MueBan CTOpOsa KOHCTDYRLIMS /lnuesan CTOpoMa KDHCTE| aman 1
5|onpessaenne assaenn [ —— nan1
10|reamerpma leoueTpin aman 1 || 3 gz

|crmcom pucparos

FIPOCAOTp pcyHis NS 4 (sran 1)

= N "

2600

AL

L

W Onncarme

5|Npogums v npuasska
6[Peases

7|zaasenisie cans

&|Nvuesas croposs xocTEyRLI
8|Onpesenene assaenns
ojreomerpen

PO T e [
T
1 # Dpasure
1 X Yaamem
3

Mpowne u npuessca atan 1 | Dewere

Pemet ran

2nsaruame cnam anan1

Nnueran cropona kowe ran1

[ — atan1

Fecwerpun ran1 ~ | 3¢ Buema

Cricos prmos = Comaars prcymon B3
pocuaTS pucysa NG 10 (3130 1) MpocuoT) pucyw (318 1)
: TeomeTpua 3ran: 1
P a1
! ) WAL 100 / 100 \
i %,
) 200 3,
00 3
a0
a 5.00 1 5.00
R .00 K 6.00
123 \
.00 o0
b1z
a0 200
Ao Liooo 5.00
P! [eHraroa] ey
XaparepueTann prcyrs
Cruscox pucymkon Vua: Pacuer Posims: | Pacuer Ha soa Erpanauy wans -
] m Orincavee Pemant Sran Pocuss | | |4 dosass Oracasnte: ] MpATIOCOETS BERUUMIY METOK M TERETOB  Paci -
Hacrpaisa prcpca
= n [ ”
- T—ry e T Ib Pacuer Imapu B ncsanurue
2P Pacuer - emzerenme usetom  + | Prcmok:  |sMauvsee - | MNOROTTERL Bonaus TeRcTOR  meTor
= oo — ...y e—
4P Pacistr
! Axrussioe ansnene -
BePOBHATS MaCWTaE Deuare.
15|Pacuer Pacuer ! NMaccroroe asanere
16[Pacitn Pacsatr = i I, TascTmM SR
17[Pacier Pacuser 3 o Wowaswian
18| Moabop pasuepos Moabop pasuepos sce pacusne || | 3 Booos - wactpoia | X Ommena




| Conmars proymox

Npocuarp peamea tran 1)

Maparrepucrmes ks
Lo Pacust
Onucarme:

HacTpoka pacyHKa

Il Pacusr Srcprs

crncumnad user - | Pucymox: |smsmime =
Banamrens Onmcanue : [coemma =
Axrmce aanscrme o

HaTyp aseneime
Aegopmauns

-
-
o~ Naccmsroe asnese
-
-
.

cp
Imopu| Goaswad

B TnoGansree
s SR

20/

21

Fanmencaans  Facy

5.50m

T

+ t oo
[

emcTon W MeToK

Pasaini: | Pacusr

Ha Bk cTpammy

| MpncnocosaTs semmiy MeTos » TexcTos

Iran:

%

stan1

| Conmars proymox

Npocuarp peamea tran 1)

Maparrepucrmes ks
Lo Pacust
Onucarme:

HacTpoka pacyHKa

Fanmencaans  Facy

reh

b Pacusr Er— B MnoBassrme
crncumnad user = | Prcynon: |smatmime = | MHGRMTENL BRAWAL TEXCTOR W METOR :
< Ganamsrenss S| — 20[5 B

« Axresoe sanscrme posnman

 Naccwaroe aasneswe 3 cpeannid

~ Hawypaseneane P BT

+ Aeopmauns

r Comen

—_—r o0 200
100 .00
200 200
300 200
ano 400
R Bo so0
700 700
Ao =oa L.
=T T o  Eadd"T lacion
T terisf
Penoan: | Pacusr

Ha 1o CTpamMLY Inan: sman1 v
1 MACNOCoEATE BRRMMMKHY METOR 1 TERCTOS -
B Oevars
O
Mexoammas
HacTpodca || M Omueia

| Conmans promox

Npocuars pecyre (ran 1)

Japa ragmactvass pascysics
M Pacuer
Onucasie:
Hacrpoiixa pucyrca
e
crnownon user -

Tanamere

-
o Axzapmoe sanmenue
~ Naccrsnoe sasnese
o Hayp asanerse
~ Aegopmauns

—

Pucyro

Onncarie

ER—

s

Buiposse macas

SrnopnL FoacTI.

B TnoBansrse

MAHORATE RS BE N E TEXETOR W METOK |

20/s

2]

Pewaini: | Pacuer

Ha 8ci0 cTpariLy

| MPCTIOCOSMATS BEAMIMHY METOR ¥ TERCTOS.

Man:

[rE——
WocTpoRxa

%

stan1 v

6 Oeuare
- oK
X Omena

| Conaans promox

acuer t1-1

TpocmaTs precyw (ran 1 - pacier 1)
Aoafop pasmepon
Hopaxepcrime gty
[as flossop pasuesos
Qncanme:
Hacrpoia pucya
<fi Nagop posmepon  Irmopes
cnncuwnod user ~ | Promok: |anaumame -
 Janammens Onucanme : |cpesrmn -

- Cema
~ Neanncs cene

' BupcennTe macwTas

71 Brmopus. Tomcrond

Pesain

Mossop paswer

=
Ha acko crpasuy Tan -
7] TIPACROCoGTS BemAHy METoR v TexcTos  Pacuer : 1 -
P Devars
- oK
[rs——
wacrpodica || 3 Omuena




@ oeos 2021 - csan 0 Y
Dadn Mpasor Booa sazammn Pecuer Bumosw Hacpodka Crpasss

D& -@-f--~ 5]

| CoaaaTe pucyrox b
Flpoeuarp pucywcs (s1an
Hammenosanme : MNpodgmne m npueaska STan : 1
XapaxrenmcTan PACHIG
Vian: Npogins n npuanaka e Mpodine m npk Ha poo cpasmy Fan san1 -
Onncanne: o -
Hacrpod prcyrika
B npotnm B rpysr n nprasesa I reomerpea A Naussan cropowa KovcTELT = Boaa <L 3azannme o I onpes
crnownch user | | soencrne userom - | [seuseermee uneron R ye— BT — E T —— - | soenenme
' Mposenn | Pucogars son | Mprpysa + Jemvana < Basavime cans Pasmene
[s— R — ER & Dewars
T — Pucosaie cun
| Oracaume « oK
Ueroannan
nocrpodxa | 3 Oruena

[epe—

FIPOCAOTp pcyHis NS 1 (sran 1)

3ran: 1

1
|
SRR

s L ST

o

s Ormcarme

INpoars W npeasska
INPogums, v npwasaka
INpoguas w npuassia

[Baasisie canw
|Nruenas croposs xomcTEyRLI
|Orpesenerme assaenns
[reomerzea

1
2|
3]
4
5|
6[Peases
7]
#
B
o)

=3
<
i
[m]
&

=]
@

— .
Npoexs

£5 Hacrposka

£ Moy kn

B8 repre

I recuetpus

v

Jk Onpesenesive saanesus

& Nopoaa

B npeoraca

A Muuenan croposs kowcppa

T Penuey
I Basa
™ Npurpysa
L
[ Tonuwma cron [ Buicota Han yposnes wops | | 4§ fobases Mbopaating o nosoxerm £ reenn
il z a1 ] Omuera nosepucer 0.00 | 2 Onopes
1 220 oo 220 000 220 -
2 280 220500 -220.-5.00 KoopRAR N GPS; T xasath -~
3 250 5.00.7.50 5.00.-7.50 GPS: (e 3amamo) 3 va xape " =
B - .= 750.- [E¥] Aot aswre puc.

amenesme yposa 3emnn

Pemn

Bosa
| Mpoduwns « npuessa

[ Ppogunn u npusssc
Npogwas « npuessa
Penued

Bazanree e
Niuesan cropoma koweTE,
Cnpeaensrie sanmenms
fecuetpun

[——

NpacMoTR pucyma NE 2 (ran 1)

: Bona

Sran: 1

A

580

Crurco pucyswon

Ve Orncanme

P |

Mipoas w Apweszca
Moty u npwsass
Moty u npusnsc

EE———
naussan cropona xomeTppa"
T ——
10]reomeroinn

paguns w npmasaka
| Moogans 1 nowasska
Ngogurs u nauesska
Pemeg

Jasaneme cans
| Muueaan cTopomws wometg|
Onpesenerine asanenan
Tecuerpus




pasky Beoa sasganmA PacueT Brisoawl HacTtpodka Cnpaska
r, = [E=]
= )
s V& -&-: : o
=) = & B
Aedopmauna WzrnGarowmii MmomeHT BUramoLwWan cuaa Pesxxkrmbl -
Min1 = 3.5; Min2 = 0.0nmm Min1 = 1.23; Min2 = - B4 kHm /M Min1 = 21.23; Min2 = -22.55kH/m —
Max1 = 3.5: Max2 = 0.0nma Max1 = 1.23: Max2 = -37.64kHm/m Max1 = 21.23; Max2 = -22.55kH/m T
0.00 £ . @ IpyHTBI
£ Noasop pasmepos O x ‘2“‘\-‘" I reometpusn
1.00 ‘::"““:‘:‘;“‘s‘_ mm Matepuan
MNMpoBepka KOMGMHMPOBaAHHOIO ceweHna no EN 1994-1-1 “’O‘.ﬁ"""‘.‘“
2.00 B pacuy&T NpyMHMMaOTCA BCe 3Tankbl NPOeKTMPOBaHWA. o5 “‘ ’::’::::‘::‘:‘-.. 1.23 Ik Onpeanenenve naenenns
& A = o o A e e e
e II:acuZTHbm KOBquJI:LLME}H‘;’HarpyEKM ceueHwma = 1.00 = _‘_.“O...‘ & MNopoaa
oa6op cna gna 1 npodwrna
4.00 Mmax = 18.82 xHw; Q= 031 kH B Npvessa
Qmax = 11.28 xH; M = 10.37 kHm -I-.r Jluesan cTOpOHa KOHCTRYKLLMKM
5.00
Mpoeepka makc.momeHTa Mpax + Q2 I~ Penbed
6.00 Mpoeepka HOMGMHMPOBAHHOIO CEWEHWA HA COABMI: = Boaa
QNeq = 0.001 = 1 MoaxoanT
——————— 7.00 Mposepka HOMEMHMPOBAHHOIO CEUEHWUA Ha M3rn6: 112 ™ Mpurpyska
O 5.00 Mmax/Mplnrd = 0.145 £ 0.9 TMoaxoaur : IR —
== ’ 0.0| MNMposepka MaKc.CABWUI.CHABI Qmax + M: [ AnTEms
IL5.d —+ t i —t+— t — — 1 +— —t {5_[ Mpoeepka KOMEMHNPOBAHHOIO CEUWEHWNA Ha CABMWI: t (L t —t— I t — t 125.00 ¥ Onopo:
@ [ Qmax/™rd = 0.036 = 1 MNoaxoamt IcH/ P
Mpoeepka KOMEGMHNMPOBAHHOrO CEYEeHWNA Ha M3rn6: # 3emneTpaceHue
| M/Mpi,n,Rd = 0.080 = 0.9 Moaxoawmt |1|’§_| MieEeien T
Pacuér : [1] - KOHCTPYKUMA BUEAOM (8.50 nm) Ceuenne MOAXOANT @ NMoapo6Ho
| I Pacuer
Wran : +| MposepsaTs ceueHne |c:l§ MNoaSop pasmepos
PesynbTarthl Buigoasl _
NeomeTpma : 2KenezobeToHHaA ctedHa h = 0.50 m CABWI : noaxoawnT (3.6% ,ﬂOGaBMTh EE
JTan : {ormGawme No BCcem 3Tanam) ﬁ.—': 1 ®e CKATHUE : noaxoanTt (0.0% MNoa6op pasmepos :
Seixoa W3TMB N CKATME : MOAXOAWNT (161% | o i )
Pacué&tHoli KO3DOULMEHT HAarpysKK CEUeHWA & 1.00 | [-] Cero :
CNwvcoK pUCYHKOB
MakcvmMmHanbHaAa aedopmMmaunm = 3.5 MM
g MakcrmanoHana NonepeyHan cMna Ha cedenme Qmax = 11.28 kH CRMCOK MPMACHKEHM
g MakcKManbHbIF MOMEHT Ha CEUEHME Mmax = 18.82 kHm
:
=% ;
= =]
=]
= 4 >
=

Konwmposats Bma

PYC

16:27 I:‘
18.05.2021



CONCLUSIONS

- 1) Having studied the experience of road construction in Kazakhstan and the CIS countries, as well as
the design data and geological conditions of the project "Construction of the Big Almaty Ring Road
(BAKAD) 1 section (start-up complex) PK 45 + 00 - PK 240 + 00" (provided by the customer). We
can conclude that it is possible to build a road without using the capping layer. This conclusion is
justified by the fact that In the project, the height of the embankment and pavement is sufficient for
this region and it ensures the stability of the pavement and embankment, and protects against the
effects of freezing and melt water.

+ 2) It is necessary to ensure the quality of compaction of the soil embankment and pavement and their
geometric parameters according to the project.

- 3) It is especially necessary to pay attention to the compaction of the central part and the slopes of the
embankment, which will provide protection from the influence of melt water into the body of the
embankment, the penetration of which will lead to a deterioration in the mechanical properties of the
embankment and the corresponding subsidence.

- 4) It is necessary to carry out high-quality protective measures against flooding (drainage system).

+ 5) It Is necessary to inspect the "Big Almaty Ring Road (BAKAD)" during its construction and
operation.



CONCLUSIONS

Existing pile foundation standards practiced in Kazakhstan are out-of-date and are in urgent need for
modernization. This paper presented very short descriptions of coming changes to the concept of Kazakhstan
pile foundation design.

The overlay of the curves showed that the convergence of the graphs is observed only at the initial stage of
loading, then a change in the trajectory of the SLT curve, characteristic of the creeping stage of soil resistance,
IS observed, whereas the O-cell curve (at this stage of loading) is more characteristic of the elastic resistance of
the soill.

When testing piles using the SLT method "from top to bottom", a design load of 6000 kN corresponds to a
draft of 2.09 mm, a maximum test load of 12000 kN is a draft of 10.51 mm. It should be noted that even with
the maximum test load, only the elastic operation of the pile in the ground is manifested, as evidenced by a
slight residual soil sediment after unloading, which is 1.4 mm.

When testing piles using the O-cell test, a maximum test load of 29000 kN corresponds to a draft of
18.35mm (for the PTP-1 pile) and - 14.40 mm (for the PTP-2 pile). During the testing of the piles, both elastic
and plastic deformation of the soil was observed, due to a greater test load on the pile than in the SLT method.

The cost of a quality control program for each construction site is very reasonable, and in any case much
lower than the potential loss caused by an undetected defect of foundation.

The Low Strain test is a powerful quality-control tool, not so expensive and need about one minute for
application but we must never forget that it is not omnipotent. Since the sonic method is based on the use of
stress-waves, it can identify only those pile attributes that influence wave propagation and have a fairly large
size.

The Cross-hole logging testing is most accurately and quality for field observation of deep pile foundations.
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CONFERENCE INFORMATION

ARC

17th
® HE . .
v’ Introduction 0 g Ain Resonal Conterenceon

v' Proposed Host Organization: Kazakhstan Geotechnical Society (KGS)

More than 100 active members.
KGS reached the experience in hosting of local seminars, workshops and international
conferences (including the
v" Proposed Congress President:
Prof. Askar Zhussupbekov (L.N. Gumilyov ENU, President of KGS)
v' Proposed Congress Dates:
August 14-18 (Monday-Friday), 2023,

v' Proposed Congress Venue:
EXPO Congress Hall, Nur-Sultan city, Kazakhstan



CONFERENCE INFORMATION

ARC

VETHRLENTE il 17th

i Asian Regional Conference on
HHH\ Soil Mechanics and Geotechnical Engineering

Subjects
(1) Soil characteristic and properties engineering
(2) Underground space and deep (13) Forensic engineering
excavations (14) Offshore and harbor geotechnics
(3) Tunneling (15) Geotechnical training and education
(4) Slope, debiris flow and embankment (16) In- situ testing and monitoring
(5) Dam (17) GeoEnergy
(6) Shallow and deep foundation (18) Case History
(7) Soil dynamics and geotechnical (19) Investigation of foundations of structures
earthquake Engineering historical buildings and monuments
(8) Soil improvement (20) Numerical analysis of soil — structure
(?) Geoenvironmental engineering interaction

(10) Geotechnical reliability, risk assessment
and management



ABOUT VENUE g
EXPO Congress Hall (g

Soil Mechanics and Geotechnical Engineering

v' Area
o 43220m?
« 3 floors above the ground,
as well as underground o
Parking for 179 miplace v "\~
v' Height R
e 29m

v Main hall with a total area of
2,699 m2 is designed for 2,214
people (including telescopic
stands for 1,610 seats, mobile
seats for 492 seats and seats
for persons with disabilities —
22 seats), 4 conference halls
(each hall with an area of 700
m2)

/7/’ »

The bui
transparent roof
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GROUP PHOTO WITH KGS MEMBERS






