


HS28.610: SERVO HYDRAULIC DYNAMIC (CYCLIC) TRIAXIAL
APPARATUS

Cyclic Triaxial Testing meets the essential requirements of ASTM- D5311/D3999 & Static
Triaxial Testing as per 1S:2720 (Part XII)

The system is a highly advanced combination of hydraulic and pneumatic technology
where o3 is applied through hydraulic system in dynamic tests and o, & o3 are applied
through pneumatic system. It is totally based on Close Loop principle. The processing of
the pre-programmed signal and machine responsible signal in the P.I.D. The Controller is
at the speed of 10 Khz. This keeps the machine working within the limits of + 2.5% of the
programmed signal. Confining pressure & Back pressure are also controlled through
computer and operates on close loop control mechanism.

The system is capable of performing: Saturation, consolidation, UU, CU, CU Bar, CD
Triaxial tests with pore pressure and Volume change measurement, Isotropic and
Anisotropic tests, Stress & Strain Path control tests, Liquefaction test, Cyclic Stress test,

Cyclic Strain test, determination of modulus and damping properties if soil etc.




Salient Features:-

+ Based on SERVO CONTROLLED HYDRAULIC CLOSED LOOP FEEDBACK mechanism

+ Cyclic Triaxial Apparatus Conforming to stringent requirement as per the
International norms (ASTM D3999 & ASTM D5311) & Static Triaxial as per 1S:2720
(Part XII)

+ Fully Computer Controlled operation to control Axial Loading, Cell Pressure & Back

pressure with User friendly Software

Stress / Strain Controlled Cycling from 0.01 Hz to 10 Hz

Dynamic Loading of + 1000kg with a resolution of 0.1kg
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Dynamic Displacement of + 25mm with a resolution of 1 micron depending upon

the frequency (performance curve is provided for reference)

4  Suitable for Controlled Axial Loading in Stress/ Strain basis in Static Triaxial testing
to conduct UC, UU, CU, CU Bar, CD tests

+ Facility to study Liquefaction behavior of soil

+ Digitally controlled Pressure Controllers for applying Confining and Back Pressure
Range 0.1kg/cm? — 10 kg/cm?

+ Suitable Triaxial cell to accommodate Sample Sizes up to 200mm diameter x
400mm height and a Cell pressure of 10 kg/cm?

4  Online Plotting of Graphs (Load v/s Displacement, Load v/s Time, Displacement v/s
Time) with real time display of data

4+  Advanced Analysis Software as per ASTM D3999 & D5311 for Cyclic testing and

Routine Triaxial testing

The scope of supply include:-
Load Frame with Actuator
Hydraulic Power Supply
Triaxial Cell

Pressure system

Transducers
Sample Accessories/Preparation kit
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7  PCbased Control System and Application Software
Broad specification of each module is given below:-

LOAD FRAME \[T
Loading Frame is free standing two pillar type unit. It has a base and a cross
head with fitted actuator along with servo valve. Cross head carrying the
Hydraulic Actuator for conducting dynamic tests is movable on threaded
columns to adjust the height of the sample. The Arrangement is also
provided for locking of the crosshead at any desired position. Static and
dynamic loading would be fully computer controlled. It can accommodate
Triaxial cells for sample sizes up to 100mm diameter & 200mm height.
Technical Specifications

Load carrying capacity 50/100kN (as per customer requirement)

Triaxial Cell accommodate: Up to 100mm diameter & 200mm height

Horizontal clearance : 364mm (maximum)

Vertical clearance : 910mm (maximum)

Platen Diameter : 150mm or more

Ram Speed : 0.00001-9.9999 mm/min to 100/80mm/min (variable)
Frequency (Cyclic) : 0.001 Hz to 5Hz or higher

Accuracy : + 0.5% of reading or better




Hydraulic Actuator

Actuator is a linear motion device, which gives a controlled motion either
on stress basis or strain basis. It is a precision piece of equipment which ([ ]
follows the command from the wave generator through the servo valve. It \\_
is an equal area ram and piston with surface finish of 0.2 microns. End plates
have metallic seals for side thrust. The Servo valve is fixed to the actuator.
These valves are high performance two stage valves with a pressure drop of
@ 70 bars.

Technical Specification

Type : Double Acting

Capacity : +1000kg

Stroke length : +25mm

Frequency range : 0.01Hz-10Hz

Displacement transducer : 50mm

Operating Pressure ; 100kg/cm?

Servo Valve 2stage : 20LPM

Accumulators : Gas filled capacity 0.16 litres

HYDRAULIC POWER SUPPLY

Hydraulic power supplies are compact in design and are suitable
for the supply of required flow and pressure for the movement of
the actuator. It has an oil tank of adequate capacity, vane type
pump powered by a three phase motor. All the electrical controls
including the temperature controller are fixed on one side of the
tank. It includes all the accessories like pressure line filter, return
line filter, oil level, relief valve, pressure gauge and shell & tube

type heat exchanger. Anti vibration mountings are provided as
standard along with the HPS.




Technical Specifications:-

Flow of the pump : 15LPM

Operating Pressure : 100 kg/cm?

Type of Pump : Vane

Capacity of the oil tank 100 litres (This is calculated as per flow requirement)
Power rating of the motor: 7.5 HP

Heat Exchanger capacity : 4500 kcal/hr

System will be supplied with necessary cable and fittings for the operation of the
machine. Total machine operates on 440VAC 3 phase supply.

TRIAXIAL CELL

Standard Triaxial Cell can accommodate sample size, ranging from
38mm to 200mm diameter with L/D ratio of 1:2. It is suitable for both
Static and Dynamic tests (Compression & Extension). It has a
submersible load cell connected to the transfer bar. Linear bearings
ensure smooth movement of the transfer bar (plunger). Sensors for
pore pressure and back pressure are attached to the stainless steel
base. It would have a facility for on sample transducer.

Tests Possible : Static & Dynamic (compression/extension or both)
Confining Pressure : Up to 0-1000kPa or 10 kg/cm? (minimum)
Specimen Size : Up to 200mm diameter & 400mm height
Submersible Load cell +500kg, +200Kg, & +1000Kg

(Note- Please specify the capacity of the Load cell along with the order)




DIGITALLY CONTROLLED PRESSURE SYSTEM

HEICO Pneumatic Pressure system has two line pressure
distribution systems for both Confining and Back pressure with
air/water bladder system with a panel complete with pressure
gauge and outlets for two pressures. Control panel is a
combination of Electro pneumatic regulators. There are two
independent lines one for confining pressure and the other for

back pressure. A separate Vacuum line with vacuum regulator

and gauge is also provided for de-airing of water and vacuum application. A de-airing
chamber of 15Liters is also provided. Both pressures can be set and controlled digitally
through computer. A sensitive volume change sensor fitted with differential pressure
transducer is fixed on one side to measure the change in volume during the test.

Confining Pressure: Up to 10kg/cm?

Back Pressure : Up to 10kg/cm?

Volume change 200cc

De-airing chamber : 15litres

Compressor : 10kg/cm?

Vacuum Pump : Creates vacuum of 70cm mercury
TRANSDUCERS

The following transducers are supplied with the system for the accurate measurement of
various parameters:

Submersible Load Cell- +500kg, +200Kg, & +1000Kg with Least Count (0.1kg)
Displacement Transducer - + 25mm (0.01mm) & 20mm(0.001mm)
Confining Pressure Transducer- 20kg/cm? (0.01 kg/cm?)

Pore Pressure Transducer- 20kg/cm? (0.01 kg/cm?)

Back Pressure Transducer- 20kg/cm? (0.01 kg/cm?)

A

Volume Change Transducer- 200cc (0.1cc)




SAMPLE PREPARATION ACCESSORIES
For 38, 50, 100 and 200mm diameter samples following sample preparation accessories
are supplied:

1. Top Cap and bottom pedestal - INumber Each
2. Rubber Membrane - 40Numbers

(10 Nos for each size)
3. Suction sleeve stretcher -1 Number each
4. Two part split mould with Vacuum arrangement - 1 Number each
5. Rubber O-rings - 10 Numbers each
6. Porous disc - 2 Numbers each

PC BASED CONTROL SYSTEM AND APPLICATION SOFTWARE

HEICO controller basically consists of signal conditioning and controlling unit and
operates on Closed loop Servo Hydraulic Control for axial loading on Load/displacement
basis. Cell pressure & back pressure are also controlled through computer and operates
on close loop control mechanism. The Signal conditioning unit receives the output signal
from the various transducers and amplifies and process that signal as per the requirement




and transfer it to computer through connecting cables where it is accepted by the data
acquisition system.

Computer and Data acquisition system

System is provided with dedicated computer with built in data acquisition card and wave
generator. Broad specification of the computer and the data acquisition card is given
below.

Computer
Intel Core i7, 1TB HDD, 8GB DDR RAM, 4USB ports, Keyboard, Mouse, 19” LCD monitor,
UPS 500VA, Deskjet Color printer

Detail Specification of Printer

HP Laser 108a Printer
A compact monochrome laser printer with ~21 ppm print speed, 64 MB memory, 150-
sheet input tray, and USB connectivity. Ideal for crisp and speedy printing of test reports

Data acquisition card

The PCI Bus advanced data acquisition card provides the following advanced features
32 bit PCI- bus

16-bit Analog Input resolution

Auto Scanning Channel selection up to 16 channels

Up to 100 KHz A/D Sampling Rates

16 Single ended Analog Input channels

Bipolar Input signals

Programmable gain of x1, x2, x4, x8, x16

Input range: +/-10V, +/-5V, +/-2.5V, +/-1.25V, +/-0.625V
One 12-bit Monolithic multiplying Analog Output channel
16 Digital Output and 16 Digital Input channels
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4 extended Digital Input and Digital Output channels on the 37 - pin connector
3 Independent programmable 16-bit down counters.

Three A/D Trigger modes: Software Trigger, Programmable Pacer Trigger and
External Pulse Trigger

Pre-trigger control
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Internal DC-to-DC converter for stable Analog power source.

CONTROL SOFTWARE
Control software is the integral part of the system for precise controlling & Data
Acquisition and analysis.

Salient Features
»  Windows based user friendly software
»  Four different types of loading can be given to the sample- Sine, Square, Triangle and

Ramp signal

» Programmable Loading parameters — Frequency, Base, Amplitude etc.

» Programmable rate of loading in Static Tests

» Computer/Software programmable Safety Limits for each load & displacement

» Independent Taring of each channel

»  Facility to hold the actuator and restart the loading during the test.

»  Facility to increase the Base load, frequency and amplitude during the test

» Shows number of cycle on screen

»  Store the number of cycles in Dynamic test

» Real time display of Load v/s Displacement, Load v/s Time & Displacement v/s Time
graphs

» On-line display of load, displacement, Confining pressure, Back/Pore pressures, &

Volume change
»  Auto adjustment of graph scales




Analysis Software for Dynamic Test (As per ASTM3999 & ASTM5311)

To analyse the test result separate software is provided that can do all calculations and
graphical analysis as per ASTM 3999 and ASTM 5311 which shows different type of graph
and results.

It provides the following Graphs for detailed Analysis:

» Load Vs Deformation

Deviatoric Stress Vs Time

Axial Strain (%) Vs Time

Excess Pore Pressure Vs Axial Strain (%)

Excess Pore Pressure Vs Time

Deviatoric Stress Vs Axial Strain (%)

Deviatoric Stress Vs Mean Eff. Stress

Excess Pore Pressure Vs Number of cycles

Cycle Pore Pressure Ratio Vs Number of cycles
Average Peak Cyclic Stress Vs Number of cycles

Peak Cyclic Stress in Compression Vs Number of cycles
Peak Cyclic Stress in Extension Vs Number of cycles
Deviatoric Stress Vs Mean Eff. Stress

Ratio of Minimum C. P. to Isotropic C.P. Vs Number of Cycles
Double Amplitude Axial Strain Vs Number of cycles
Axial Strain in Compression Vs Number of cycles

Axial Strain in Extension Vs Number of cycles

Perror Vs Number of cycles

YV V.V vV V V V V ¥V V VYV V VYV V V V V V

Single Cycle plot (S-Plot) (Hysteresis loop for Every cycle)




Analysis Software for Static Triaxial Test

» Tri-axial Data Analysis Software that does all the calculations of UC, UU, CU, CU bar
& CD Triaxial Test.

» Has option for manual as well as automatic

» recording of data.

» Calculates Dry density, Moisture content, Void ratio, degree of saturation, 100%
saturation moisture content etc.

» Evaluates t100 and calculates strain rate depending Upon the drainage condition in
CD & CU

» Display the following Plots (Graphical)

(a) Consolidation curve

(b) Stress- Strain Curve for every test
(c) Axial Strain vs Pore Pressure

(d) Effective Stress Ratio vs Axial strain
(e) P-g plot

(f) Mohr Circles & envelop giving

oftware Screens
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Hydraulic & Engineering Enstruments
B-59/4, Naraina Industrial Area, Phase-ll, New Delhi-110 028 (India)
Phones - +91 11 2589 3820/21/22/23/24, 41418424 Fax: +91 11 2589 3152
Mob. : +91 98110 46600

E-mail : info@heicoin.com Web: www._heicoin.com

Assured after sale service all over India or Overseas




