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Survey work
Description

Topographic survey is simply the recording of coordinates and
height data for a particular survey area. This data can be used to
create spot height maps, contour maps, or more complex terrain
models of the surveyed area.

The purpose of the first type of topographical survey is to
establish, on a horizontal plane, the position of one or more
points in relation to the position of one or more other points. To
do this, you will measure horizontal distances and horizontal
angles or directions. You will use a method called plan surveying,
which will be explained in this chapter. 

Topographical surveys will help you to make plans or maps of an
area that show:
-The main physical features on the ground, such as rivers, lakes,
reservoirs, roads, forests or large rocks; or the various features
of the fish-farm, such as ponds, dams, dikes, drainage ditches or
sources of water;
-The difference in height between land forms, such as valleys,
plains, hills or slopes; or the difference in height between the
features of the fish-farm. These differences are called the vertical
relief.

Jet grouting (Base/Shaft), CDM
Description

Jet grouting is a ground improvement or soil stabilization
method. Methods, procedures, applications and advantages of
jet grouting is discussed in this article.
1.    Base Grouting
Base grouting is becoming more widely promoted in the drilled
shaft industry as a means to improve shaft response to load.
There area limited number of full-scale field comparisons of test
shafts which have been base grouted and adjacent test shafts
which have not.
This paper presents several case histories of full-scale static load
test shafts as well as the results of the tests conducted on
adjacent shafts with and without base grouting. The paper
compares six pairs of adjacent grouted and ungrouted shafts on
5 separate projects
in various parts of the United States. All tests were performed
using the Osterberg cell (O-cell) test method. The comparisons
yielded some intriguing results. In some cases the results
matched theory quite well and showed some improvement to
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stiffness and overall
capacity. In other cases this was not the case. Among other
conclusions, the paper illustrates the need for further load
testing and research to better understanding how drilled shaft
capacity is affected by base grouting, particularly how the
capacity is affected by technique, methods and quality control in
various materials.
2.    Shaft grouting
In shaft grouting operation, tube-a-manchette pipes are fixed at
regular spacing to the reinforcement cage. After concreting
barrettes/bored piles, a small volume of water is injected under
high pressure into these pipes to crack the concrete.
The cracking process should be carried out within 24 hours after
concreting. The purpose of cracking is to create a path for grout
to go through. About a week after concreting of barrette,
grouting is then carried out in these pipes to improve the friction
between the foundation and the surrounding soils.
3.    Cement Deep Mixing
CDM (Cement Deep Mixing) Method uses cement-base solidifier
slurry to be stirred and mixed with soft soil by a treatment
mixing equipment to improve the strength of soft ground to a
specified level in its natural position.
The strength of treated soil is increased by hydration reaction of
cement-base solidifier and water and by pozzolanic reaction of
calcium hydroxide produced by hydration reaction and cohesive
soil.
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Field Testing (CPTu, PMT, VST,DCP)
Description

1.    Cone Penetration Test with pore water pressure
measurement (CPTU)
A cone penetration test with pore water pressure measurement,
or CPTU, is a static penetration test with water pressure
measurement.

The main purpose of CPT (CPTU) testing is to identify subsurface
conditions: classify soil, detect layers and measure strength,
determine deformation characteristics and the permeability of
foundation soils. This is done mainly on the basis of empirical
correlations, and also partly on the basis of theoretical outlines.

The CPT experiment is performed by pressing the pointed probe
into the soil vertically using pressing rods. The pointed probe
must be pressed into the soil at a constant speed. It is necessary
to measure the resistance of the pointed probe with pore water
pressure (qc) and, if appropriate, the local friction sleeve on the
probe (between the friction sleeve and the surrounding soil).
In addition to friction resistance and friction on the sleeve, it is
possible to measure the water pressure (CPTU) and collect data
on seismic waves (SCPT).
2.    Field Vane Shear Test (FVST)
The vane shear test is an in-situ geotechnical testing methods
used to estimate the undrained shear strength of fully saturated
clays without disturbance. The test is relatively simple, quick,
and provides a cost-effective way of estimating the soil shear
strength; therefore, it is widely used in geotechnical
investigations. Under special condition, the vane shear test can
be also carried out in the laboratory on undisturbed soil
specimens; however, the use of the vane shear test in in-situ
testing is much more common.
3.    The pressuremeter test
The pressuremeter test is an in-situ testing method used to
determine the stress-strain response of the tested soil. The
pressuremeter test, also known as the “Ménard Pressuremeter”
(MPM) test, is performed by applying pressure to the sidewalls of
a borehole and recording the corresponding deformation. The
test procedure involves drilling a borehole and placing a
pressuremeter probe to the required depth. The probe consists
of three inflatable cells which are filled with water and gas. A
control unit is set up near the borehole to pump water and gas
while recording the measurements. As the pressure increases,
the borehole walls deform. The pressure is held constant for a
given period and the increase of the volume required for
maintaining the constant pressure is recorded. The interpreted
results are used to estimate the soil’s stiffness, strength, and the
“at-rest horizontal earth pressure”.
4.    Dynamic Cone Penetration (DCP)
Dynamic Cone Penetration (DCP) testing is used to measure the
strength of in-situ soil and the thickness and location of
subsurface soil layers.

Bi-Directional Load Test (Ocell
Method)
Description

The bi-directional load test is the only alternative static load
testing method that uses a time and space saving approach of
loading the foundation unit’s resistance from the mid-pile or
near-toe position instead of top-loading.
Bi-Directional Static Load Testing (BDSLT) is standardized by
ASTM D8169 – Standard Test Methods for deep foundations
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under Bi-Directional Static Axial Compressive Load.
Bi-Directional Static Load Test Benefits include:

•    High capacity static load cell test method for drilled shafts,
bored piles, barrettes, and ACIP/CFA piles.
•    Separates soil/rock resistance and movement data for shaft
and toe. 
•    Determines magnitude of the mobilized shaft and toe
resistances. 
•    Embedded strain gauges within the foundation determine the
soil/rock resistance distribution along the foundation length for
optimizing the foundation design. 
•    Not restricted by structural or geotechnical limit of load
frame, reaction beams, or reaction piles.
•    Multiple load cells can be employed at any depth location to
apply larger loads.
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Static Load Test
Description

1.    Static load tests can be used to determine the settlement
that can occur at working load, or a multiple of it, and can also
be used to verify the ultimate bearing capacity of a pile.

2.    There a number of different methods of static load tests:
•    Maintained load test - each increment of load is held constant
for a specified period of time or until the rate of settlement falls
below a specified value.
•    Constant rate of penetration (CPR) test - the load is applied to
the pile in order to maintain the rate of penetration at a constant
speed. This method is usually conducted for determining the
ultimate bearing capacity of a pile.
•    Tension test - similar to maintained load test, except the
purpose of this method is to determine how the pile will perform
under a tensile load.
•    Zone testing - this method is usually conducted after ground
remediation over a large surface area.

3.    Static load testing methodology
Loading can be applied in one of two ways; using a jack which
reacts against a kentledge heavier than the required test load or
using a jack which reacts against beams held down by tension
piles acting as anchors.

Pile settlement is recorded using dial gauges or electrical
displacement transducers. The applied load is monitored using
calibrated load cells, and on up to date systems can be
controlled automatically using a portable computer and a
compressed air pump.

Micropile
Description

Micropiles are small diameter,reinforced load transfer elements
capable of supporting design loads in excess of 200 tons.
Micropiles can be installed through almost any type of
subsurface condition from sands to clay to bouldery soils to rock.
Micropiling is accomplished using low-vibratory drilling
techniques, a critical consideration when working around
sensitive structures. The micropiles can readily be installed in
confined space and low headroom situations. Often installation
can be accomplished without disrupting normal facility
operations. 
 Vertical or inclined micropiles can also be installed to provide
the additional foundation support needed to withstand increased
structural loading, underpin existing shallow foundations during
adjacent new construction, counteract uplift forces, stabilize
slopes, and for seismic retrofit.
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Pull out rebar test & Plate Bearing
Test
Description

1. Pull Out Test :

In a pull-out test, rebar is embedded within a concrete prism or
cylinder. During the test, rebar is pulled out by applying a
tension force in a static loading rate and with a confined test
setup (reaction applied directly to the specimen itself).

2. Plate Bearing Test :

The Plate Bearing Test (or Plate Loading Test) is an insitu load
bearing test of soil used for determining the ultimate bearing
capacity of the ground and the likely settlement under a given
load.

Soil Investigation work and drilling
work
Description

Soil investigation is to carry out physical testing on site to
understand the ground conditions for geotechnical design
(foundations, retaining walls & soil improvement). ... Usually,
laboratory testing on soil samples extracted from site works will
be carried out to determine the engineering properties of soil
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Monitoring work
Description

Geotechnical Instrumentation and Monitoring are a sub-branch
of Geotechnical Engineering. Geotechnical Instrumentation refers
to the various sophisticated instruments that are used to monitor
geotechnical structures, sites, and the environment. 

Geotechnical Instrumentation and monitoring play a significant
role in the success of any construction project. You can think of it
as a huge umbrella that shades all the prominent construction
projects ranging from tunnels, high-rise buildings, deep
excavations, boreholes, to airports, seaports, railways, dams,
and bridges.

Geotechnical monitoring can be done for both the short-term as
well as the long-term safety of the structures. It is carried on
essentially during the pre-construction, construction stage, post-
construction as well as in the dilapidation stage.

Koden Test
Description

Koden test: is used to measure the alignment of partially cased
or uncased bored holesand diaphragm wall trenches. The use of
ultrasound technology allows measurements tobe taken in water
or bentonite suspension. The deviation of the bore hole or trench
fromthe perpendicular and any surface cavities in the bore hole
or trench wall are measured.
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Pile Integrity Test (PIT)
Description

The Pile Integrity Tester (PIT) gives peace of mind that a pile or
shaft is free of major cracks and voids, prior to construction of
the superstructure. It may be used on most concrete or wood
foundations. The PIT may also be used to test piles integral in the
structure, such as those supporting existing bridges or towers,
and may assess their length.

The PIT performs wave equation-based non-destructive
foundation investigations known as Low Strain Impact Integrity
Tests or Low Strain Dynamic Tests. These test may be performed
by the Pulse (or Sonic) Echo or Transient Response Methods.
With the PIT, any form of the test is performed fast, potentially
making it possible to test every pile on a job site.

The PIT test consists of attaching one or two accelerometers to
the foundation and using a hand-held hammer to impact it. The
PIT collects the acceleration data and displays curves that reveal
any significant changes in cross section that may exist along the
shaft. The PIT-W software post-processes the data and generates
reports, while the PIT-S software simulates a PIT test and
performs simplified signal matching to assess the shape of the
foundation.
Low strain integrity testing by pulse echo or transient response
methods:

•    Reveals potential shaft or pile defects such as major cracks,
necking, soil inclusions or voids.
•    Can be used to determine unknown pile lengths.
•    Available in three versions (cabled and wireless): velocity
only, force and velocity, or two velocity channels.
•    Optional PIT-Professional reporting software allows advanced
modeling and analysis

High Strain Dynamic Testing (PDA)
Description

Performing and Evaluating Dynamic Load Tests

Dynamic Load Testing is a fast, reliable and cost effective
method of evaluating foundation bearing capacity. GRL can
perform Dynamic Load Testing on driven piles, drilled shafts,
auger-cast piles, micropiles, helical piles, and other cast in place
foundations. It is often possible to conduct several dynamic load
tests in a single day.

In addition to bearing capacity, Dynamic Load Testing provides
information on resistance distribution (shaft resistance and end
bearing) and evaluates the shape and integrity of the foundation
element.
The Dynamic Load Test involves a substantial ram mass that
impacts the top of the foundation and causes it to experience a
small permanent set. Prior to the test, GRL recommends an
adequate hammer or drop weight. If neither is available, GRL
supplies one of its APPLE Load Testing Systems.

Accelerometers and strain transducers attached to the
foundation measure force and velocity as the drop weight hits it.
Instead of strain transducers, GRL may also use a force
transducer, which speeds up the test and in certain cases may
yield more accurate force measurements. GRL analyzes data in
real time with the Pile Driving Analyzer® (PDA) dynamic testing
system. Data is further analyzed with the CAPWAP® software.
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GRL engineers furnish a detailed report for each Dynamic Load
Testing project that includes a simulated static load test in the
form of a calculated load-set curve.

Dynamic Load Tests are standardized by ASTM D4945 Standard
Test Method for High-Strain Dynamic Testing of Piles. The test
may also be configured to meet the requirements of the Rapid
Load Test standard ASTM D7383 provided an adequate ram is
available.
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Sonic Logging Test
Description

Crosshole sonic logging (CSL) is a method to verify the structural
integrity of drilled shafts and other concrete piles.

The CSL method is considered to be more accurate than sonic
echo testing in the determination of structural soundness of
concrete within the drilled shaft inside of the rebar cage. This
method provides little indication of concrete soundness outside
the cage.

Also known as Crosshole Acoustical Testing, CSL normally
requires steel (preferred) or PVC access tubes (not
recommendation) installed in the drilled shaft and tied to the
rebar cage. Before the rebar cage is placed in the hole, the CSL
access tubes are attached to the interior of the rebar cage. The
cage is then lowered into the hole and the concrete is placed.
Steel CSL tubes are preferred over PVC tubes because studies
have shown that PVC tubes tend to debond from the concrete
due to the heat of hydration process of concrete, resulting in
erratic CSL test results.

The tubes are filled with water as an intermediate medium. After
curing for 3–7 days, a sound source and receiver are lowered,
maintaining a consistent elevation between source and sensor. A
signal generator generates a sonic pulse from the emitter which
is recorded by the sensor. Relative energy, waveform and
differential time are recorded, and logged. This procedure is
repeated at regular intervals throughout the pile and then
mapped. By comparing the graphs from the various
combinations of access tubes, a qualitative idea of the structural
soundness of the concrete throughout the pile can be gleaned.

A more advanced, higher-end analysis that creates a mock 3-
dimensional graphical display of the concrete soundness
throughout the pile is known as Crosshole Sonic Tomography.
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