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Problem Initiation

Geotechnical lab is one of the main labs in the Civil Engincering Department at Palestine
Palytechnic University (PPU). This lab contains 13 experiments: each experiment has a specific

problem.

The Supervisor of this lab faces a lot of problems in solving these problems in that it lakes a lnt
of time doing calculations, they are error prone, some of them are very difficult to solve and
tedious, and don't give lhe required degree of accuracy,

The idea of this project was put on as & graduation project by Dr. Nabil Al-Julani many times
during the last three years.

Thus, there is a need for computer based system to salve these problems. This system should
have the capability of reading data measured practically, and follow a specific algorithm to solve
the problem and gives the results. The system also should be able of piving the results asa report
including plotting when required, and saving these results then printing them when needed.

Based on the previous information, in that there is a need for computer based system to solve
these prohlems. This idea was raised afler two meetings with Dr. Talabmeh and Dr. Julani were
a number of ideas discussed and evaluated, and after extensive ssarch through the Gentechnical
experiment bovks we decided to adopt this idea and apply it on PPU.

XY
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Introduction



Chapter One Introduction

Introduction

Computers are used in v arious engineering fielda. For example they are used in Civil
Engineering for mechanical drawing, Structural and Transportation Engineering two
types of Civil Engineers, onc of them uses computers for analyzing and the other uses it

to design highways and buildings.

Nowadays, as the development of the life goes on, the computcr has enters all fields of
life, including the civil engineering. Due 10 fhis reason, we determined to design this

project to facilitate the work of technicians work instead of traditional caleulation.

Further, development of computer techniques is used in solving problems in all fields of
engineering technology. Students will make computerized golutions to problems with

which they are familiar. They also Use data base management, spreadsheets, elc.

They use such programs as C AD, Computer A ided D rafiing, and STAAD,” § tructural
Analysis and Design.’ CAD i< used to zid in the oftentimes-tedious task of mechanical
drawings by hand. STAAD doss the same, but also helps to minimize the many
equations und calculations of analyzing a structure.

Civil technicians use the principles and theories of science, engincering, and mathematics
1o solve technical problems in lah and rescarch, development, manufacturing, sales,
construction, inspection, and maintenance. Their work is more limited in scope and more
practical. So they can write one program that can solve these problems quite easily,
instead of going through each step OVEr and over again by hand. Matlab is program that

can do |hese operations, but it can also easily do matrix operations and make graphs.

The idea of this project was accidentally suggested by the Civil Engineering Department
Supervisor when he {alked about the problem that faces the civil engineering students and

employees in carrying out the peotechnical experiments caleulations. After that we
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adopted the idea and studied it in details, then we searched the intermel and found that
were many geotechnical software available in the market with cost exceeding S0003 for

some of them.

The idea of this project was brought to our supervisor, and after we discussed it with him,
e asked us to search again and give him the final result of search, and finally after
searching again and again and illustrating the idea to the instruclor he accepted the idea

and asked us to continue working on it.

In this Chapter we will present an abstracl for all subjects covered in the project, Our
main comcern is to focus on the henefits of compuler usage and give a quick view of the

name of experiments that will create the system.

The geotechnical saftware idea was worked on by a lot of software companies, such as
the GeoSoft, Geotechnical Software Services (GS8) and Geolechnical and
Geoenvironmental Software (GGS); which brought to the market a lol of programs (hat

could perform one or more ggolechnical experiments.

The Geotechnical and Geoenvi ronmental § oftware D irectory ( GGSD) ¢ atalogues 1 589
programs in the fields of Geotechnical Engincering, Soil Mechanics, Rock Mechanics,
Enginesring Geology, Foundation Engineering, Hydrogeology, Geoenvironmental
Engineening, Environmental Engineering, Dala Analysis and Data Visualization and lists
805 worldwide suppliers and publishers of these programs.

Programs are indexed by program namc,  prOZTam catcgory, operating system and
program status. The Directory entrics are listed by category. Program publishers and
suppliers are indexed by organization name and by country. The Diractories of
programs, publishers and suppliers are cross-referenced. The Dircctory also gives 28

links to other WWW sites featuring peotechnical, Geoenvironmental or a related
software.
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The fallowing fable shows some soltware that perform one expeniment on the basis of

geotechnical and goil analysis:

C—STEE Sieve and sedimentation analysis

DCCONE | Cane penelration tesls

DCPRESS Compression test

DCSHEAR Shear strength test

DCPERM Permeabilily test

Axial & Dirgct Shear Axial & Direct Shear evaluate one of laboratory testing
Construction Quality Control | Software for reporting the results of compressive and |
for Cement Products flexural Lests on cylinders, cubes and beams

Drilling Logs plas | Tncludes the drilling log softwarc and all of the field and

Field/Laboratary Testing | laboratory testing programs listed above
Software

| Drilling Logs Software for producing drilling, test pit and monitoring

well installation logs, and two-dimensional profiles

Ticld and Laporatory Testing | Grain Size, Afterberg Limits, Soil Classifications,

Software Moisture-Density, Consolidation, California Bearing Ratio

_R-Value, Axial & Direct Shear, Field Density Test

Table 1.1 Geotechnical Software that perform one experiment
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These Software's arc very expensive 10 buy; some of them reach %800 for some of the
experiments as shown in table 1.2 below. Thus the civil Engincering Department
Supervisor had suggested the idea 1o be worked on by the Computer Systems
Engineering students to create software that can perform the geotechmical lab
gxperiments at Palestine Polytechni¢ University (PPU); the table below shows the price

ol some geotechnical software's:

GEQPRO | Geotechnical Design §795

GEOLOG Boring log Drafling | §795
GEOCAL Soil Lab Testing $595
GFOROK | Rock Mechanics Design l §795 |

Table 1.2 Geotechnical Software's Prices

The Geotechnical soflware we arc working on will include 13 experiments from the
geotechnical lab adopted at Palestine Polviechnic University (FPU). These experiments
are difficult to m anipulate m anunlly take a loto ftime, error prone and don't give the

required degree of accuracy; Thesc experiments are shown in table 1.3 below:
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Expne.l Water or Moisture Conlent

Exp no.2 Specific gravity determination using Pycnometer

Exp no.3 Bulk Density determination Using Corc Cutter

Exp no.4 Bulk Density determination Using Immersion in water |
Expno.S Bulk Density determination Using Direct Measurement
| Exp no.b ~ | Tri Axial Compression and Shear Test i
Expno’ Direct Shear Test of Soil i
| Exp no.8 Liquid Limit Determination Using Casagrand Method
| Expno.9 Ficld Density Test Using Sand Rephur_'ment” Method

Exp no.10 Falling head Soil Permeability test T
' Expno.ll Constant Head Soil Permeability Test

Fxp no.12 Laboratory Compaction Test |

Exp no.13 Unconfined Compression Test Of Soil

Table 1.3 Experiments lable

In chapter two, the System Specification was determined including the objectives,
Project hencfits for uscrs, development team and thc society, functional and
Nonfunctional Requirsments, Project constrains, allocation and trade off, development
requirement and cost for hardware, software, humans and others, After that, we analyze
the cost benefits, feasibility study, risk evaluation, Project Plan and Scheduling. Finally,

it summarizes and gives some recommendations to be continued in the next chapter.

(n the Third Chapter, we focus on the sofiware requirements specification. Firstly, the
requirement definition explams the nonfunctional, functional, constrains details, Systen

of Data Flow Diagram, Data Dictionary, Database requirements and other requirements.
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The lagt part of this chapter is the requirement analysis, which explained by the

viewpoints oriented analysis and system contexts.

Chapter Four describes the Output Design, Input Design, Database Design. Functional
Design, validation for cach function sysiem Siruciurc as architectural design, abstract
specification, interface design and data structurc design. Here we determine-as required-
out SQL and structured design in borrowing systein more than the remaining paris in the

project.

In Chapter five, Coding and Implementation which include Coding Programming
Language, Database System Establishment of Development Environment Database
Creation and Configuration, Coding and Unit Testing .

Testing and Mainienance were discussed in chapters six and seven, We first put the
testing plan and then tested the systen hy taking some cases and applying them to see if
it is valid or not. In the Maintenance chapter, we established production environment then

by migration and deployment, we put the Maintenance Plan.

We hope that we will get our goals in this work and if so, il will be the help of the Allah,

otherwise it will be our own mistake.,
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System Specification
2.1 Introduction

Gantmhﬂwhblmsamhﬂufamimmts&ntmud a lot of time to do
caleulations and plot graphs, which are difficult to do manually. The project aims Lo
create 8 software that would enable the user 1o enter values measured practically and
pet the resulls needed directly.

The system specification was determined after two mecting with the Civil
Engincering Departcment Supervisor, which included a quick overview ol the
experiments that performed in the geotechnical lab, These meetings illusmate our

vision zbout the system specification.

Tn addition to the previous meeting we read many books about the specified topic, and
made & search over the internet that provided us with a lot of information about the
geatechnical lal and software's available in the market that encouraged us to adopt the
idea.

Finally, this provided us an overview of the general specification of this project which
can be summarized by many points about the main objectives,benifis, functivnal and

non-functional requirment, project constrains, development requirment and cost, cost
benefit analysis, feasibility study, risk evaluation and project plan and scheduling.
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2.2 Objectives
These are the main objectives of the project:

To provide windows application for 13 Geotechnical experiments mentioned in table
1.1

« To enable sudents and supervisors (o do experimental calculations vary fast

way compared to that did manually.
« To enable plotiing results of experiments graphically 1o and show il on screen
» Ta save experimental results in Data Base (DR) and retrieve later.

«  To Provide the steps that are required to recover from an incomplete ot broken

lab solution

» To provide help screen for each experiment.
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1.3 Benefits
The project has a number of benifts
a  Faor asers
1. more easy to do calculations
2. more accurate
3. more time saving
4. more safety to save results than papers archeifing
5 more easy to retrieve information later
¢ For the development team
1. It enhances team experience in programing
2. 1t increases team information's about project topics
3. It complete the Software project requirment
« For the Society

|. Tiprovidesa Software for Geotechnical Lab whith low p rice relative to
that in markets (§ 2300 )

2. It saves analysis results for some arcas that can be used later on

11
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2.4 Functional Requirments

This project contains many functions. In this section the main functions and &

deseription for each will be provided:

Login
This {unction enables (he user to enter the program
Create User:

This function enables the administrator to creats new program user for

the new studenls.
Retricve resulis

Allows Tetrieving information about some experiments done

previously.
Help
Gives the user main informations aboul the program
Save
Allow the user to save the results of experiments.
Exit:

Allows the user to exit from the program.

Perform expl (Water or moisture Content):

*Allows the user to enter values that are required for experimentl (the weight of

empty container, the weight of container and sample of soil, weight of container and

dry sail) and then pives the user the opportunity 10 view the results {water or moisture

content (w %)), savc them and print them. Also 1l gives the user some help in

performing experiment 1

12



Chapter Two System Specification

» Perform exp? (Specific Gravity of Soll Using the

Pycnometer)

Allows the user 1o enter values that are required for experiment? (weight of emply
containgr, weight of container and sample of soil, weight of container and soil sample
and watcr, weight of container flled just with water) and then gives the user the
opportunity to view the results(Specific Gravity of Soil), save them and print them.

Also it offers the user some help conceming performing experiment 2.

s Perform exp3 (Bulk Density determination using the Core
Cutter)

Allow the user to enter values that are required for experiment 3 (diameter of ring or
cylinder, height of ring or cylinder, the weight of empty ring or cylinder, the weight of
empty ring or cylinder and the goil and two pieces of glass, weight of one picce plass,
weight of the olher piece plass) and then give the user the opermmity to view the
results ( Bulk D ensity), save them and print them. Also it o [Ters the user s om help

concerning performing experiment 3.

- Perform cxp4d (Bulk Density Determination Using Immersion in water)

Allow the user to enter values that are required for experiment 4(sample weight,
sample weight covered with paraffin, sample weighi tipped in water density of
paraffin.) and then give the user the opportunity to view the results (Bulk Density),
save them and print them. Also it gives the user some help reparding performing

experiment 4

= Perform exp5 (Bulk Density detcrmination by direct messurement)

Allow the user to cnter values that are required for experiment 5 {sample weight,
length of container, container width, container height) and then gives the user the
apertunity to view the results(Bulk Density), save them and print them When it gives
(he user some help regarding performing experiment 5

13
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s Perform expé (Triaxial Shear Test)

Allow the user to enter values that are required for experiment 6 (Initial length,
Sample diameter, Initial Sample Area, Vertical Shear at any time, Vertical Pressure at
failure) and then give the user the opertunily o view the results (percentage of Stress,

cohesion, angle of internal friction, shear stress), save them and print them .Then it
gives the user som help conceming performing experiment 6

» Perform cxp7 (Direct Shear Test of Soil)

Allow the nser to entet values that are required for experiment 7 (vertical stress on the
sample, Surfuce Area, time) and then give the user the opertunity W view the results
(Vertical stress, Shear Stress, cohesion, angle of internal triction), save them and print
them. Resides it gives the user soim help i performing experiment 7

- Perform exp8 (Ilguid Limit Determination Using Casagrand Method)

Allow the user to enter vaolues that are required for experiment 8 (Number of Hits,
Number of Sample (Trial), Number of container, Weight of wet sample and container,
Weight of dry sample and container, Weight of container) and then give the user the
opertunity to view the results (Average Plastic Limit, Liquid Limit), save them and
print them. Moreover it gives the user some help in performing experiment 8.

. Perform exp? (Field Density Test Using Sand Replacement Method)

Allow the uger to enter values that are requited for experiment 9 (Sample Number,
weight of wet soil taken from the hole, weight ol dry soil taken from the hole, weight
of emply cone, weight of sand that fills the hole and cone, weight of sand (hat fills the
cone, Sand density) and then give the user the opertunity to view the results (wet soil

14
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density, dry s oil density), save them and print them It gives the usersom help in
performing experiment 3.

. Perform expl0 (Falllng Head Soll Permeability Test)

Allow the user 1o enter values that are requird for experiment 10 (Sample Number,
Sample TLength, Time, Height before, Height 2, Area of Container, Area of glass cruss
section) and then give the user the opertunity to view the results (Permeability
coellicient), save them and print them. It gives the user som help in performing

experiment 10,

. Perform expl] (Constant Head Soil Permeability Test)

Allow the user to enter values that are required for experiment 11 (Sample Number,
amount of Gltered water from the sample, Sample Length, cross scctional area, the
time required for leak, difference between water height in both tubes) and then give
the user the opertunity to view the resulls (Permeability coefficient), save them and
print them. Also it gives the user some help in performing experiment 11

. Perform expl2 (Laboratory Compaction Test)

Allow the user to enter values that are required for experiment 12 (Sample Number,
weight of cylinder container and base, weight of eylinder container and hase and the
qoil inside it, volume of comtainer, moisture content.) and then give the user the
operlunity to view the results (wet soil density dry soil density), saves and print them.
Also it gives the user some help in performing experiment 12

s Perform expl3 (Unconfined Compression Test of Seil)

Allow the user to enter values that are required for experiment 13 (Sample Number,
Compression Power, Initial cross sectional area, Initial Height , difference in height)
and then give the user the opertunity to view the results (Stress coefficient, Strain),
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save them ond print them .Also it gives the user som help about performing
experiment 13.
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2.5 Non-Functional Description

Non-functional requirements define system properties and constraints.

« Easiness of use: the system must provide the user a friendly interface to
make it easy 10 deal with.

s Integrity: the system must be integrated with the existing systems and
datahases,

« Accuracy: the system must provide a high level of accuracy in applying
the suitable algorithm for cach expeniment,

e Speed: The system must follow the best algorithms 1o get the best
complexity which leads to faster program execution.

o High efficiency: the system should be as efficient as possible.

 High reliability: the system means fime to failure and probability of
unavailability must be low.

e Easiness of use: the system should be casy to use and provide help frames

for users.
« High robustness: the system should not be halted when an ¢iror occurs.

s+ High porability: the percentage of target dependent statements number of
tarpet system must be low.

s The system and its documentation must be delivered by January, 5, 2005,

» FEthical requirements: the system must follow the esthetical transactions in
Balestine.

= Security: the syslem must maintain its data as secure as possible, so no

unprivileged user can access il.
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2.6 Project Constrains

This section lists the constraints that exist in the project as well as a description of

gach:

s  UserlD: there must be six characters at least and less than 20 with no

special characters,

e Password: thers must be six characters at least and less than pine with

nu special characters.

« No user can create other user or change his password except through
the administrator.

e C(reate User: No one can crsate anew user except the administrator

whu has the valid administrator's user name and password.

s Print; it requires that an experiment has already been done and is

currently viewed on the screen,
s Save: an experiment must be previously done.

s [Rettieve (search) resuls: the Data types of the experiment the user

looks for must be the same as they are in the Database.

e TDach experiment should provide help frames on how to implement the
experiment.

» The program shouldn't cxit directly when pressing Exit button, it
should ask the user again if he wants lo ¢xit,

» Fach experiment should provide the capability to save and print results,

« The Direct Shear Test of Soil experiment should have the capability to
plot a graph between Vertical stress and Shear Stress

s The Liguid Limit Determination Using Casagrand Method experiment

should have the capability ta plot a graph between Numbers of hits and
Water Content,

e The TLaboratory Compaction Test experiment should have the
capability to plot a graph between dry soil density and moisture
content.

18
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s« T[ach experiment should have a bution to go to main screen.

. Thﬁearpeﬁmentsmuslha'imp!ammtedbj‘ahi@mﬁmal
programming language such as VB.6, VB.NET, Java ... efc.
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2.7 Allocation and Trade-off:

The idea under investigation is so tedius, time consuming, error proned, so it is very

hard to manipulate it manually,

The problem we are to solve needs a software (o implement it mther than hardware

System Specification

Create User SW
Print Experiment SW
Save Experiment SW
Help SW
Eew Reszult -SW
Retrieve SW
Perform Experiment SW
rTF'Tmar Values | Manual

Table 2.1 Allocation and Trade-off

20




Chapter Two System Specification

2.8 Development Requirments and Cost

This section lists all costs needed to implement this project:

Hardware
Item No. of units Unit Cost Subtntal
Desklop computers
P4, 2 GHz, 512 MB L $500 $500
RAM, 20GHD
Total 300
Tahle 2.2: Development Hardware Cost
Software
[tem | Number of Tinit Clost Subtotal
units
VE6,0D l 5 TS5
Microsoll Word and
1 £ 50
PowerPoint
SQL Server 2000 l 5 50
Total 5175

Table 2.3: Development Software Cost

Humans
Wember Number Cost § Subtotal
Engmeering Students 3 400 1200
Supervisor l 800 ROO
Tatal | £2000

Table 2.4: Development Human Cost
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Books
Book Name Cost $ Number Subtotal §
VB6.0 { 1 20
Database
0 1 30
fundamentals '
Total 850
Table 2.5: Cost Benefits Analysis
Others:

There is another $200 to cover other areas (fransportation, papers, pens. ..eic),

The following table summarizes the development cost.

Total
HW Available
SW Avnilahle
Humans Available
Books Available
Others 200
Total $200

Table 2.6: Development Cost Summary:
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2.9 Cost Benefits Analysis:
The project has 2 number of benelits from the cost aspect
= MNon tangible benefits:

1. It will provide the civil engineering departement with software that
performs the geotechnical lab calculations and plotting graphs, saving

and printing results.
2. It will approve our work team capabilites

3, Itisa request of software project course requirements
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2,10 Feasibility Study

This seclion will discuss some altematives, resources and risk evolution that may

arise during the project development process.

1.

Technical Feasibilitv:

This project tequires good programming capabilities and methods, an
experience in designing windows applications and in dealing with the database
(build the tables, interact through the application, security issue .. eic).

All these capabilities a re a vailable in the work team, who has considetable
experience in many programming languages such as C, Visual basic 6.0, Java,
and VB.NET ...ete, and in database applications such as access and oracle.
Legal Feasibiliry:

In the regular situation (here are no limitations or policies in building such
technical projects, so we do not need to take a license to implement this
project, and there are no illegal consequences.

Economic Feasibility

The cost of this project discussed in the development requirement and ¢ ost
section can be coverd by the wark team. So, the work 1eam is capable to cover

the project cost.
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2.11 Risk Evaluation

This section containg the risks thal may appear in the project and the possible

solutions:

Civil engineering dissatisfaction:

The praject should be built according to civil engineering departement
reyuirements, through there is a fear that the civil engineening departement
administrator's dissatisfaction in the production,

The work team will treat the requirement one by one to accomplish them;
in spite of that, and because this project is a graduation project, it is not &
big problem if it is not adopted.

Shortage of development time:

The time that specified to develap such a project is not enough as we hope
to.

The project team divided the course time in a schedule w finish this
project at the specified time.

Hardware failure:

To avoid any failure in the hardware and to keep the project, a regular base
backup will be made each two davs on a different hard disk.

In case of university closore:

The work team live in Hebron city in a closed area so that we can meet
regardless of any close of University or a siege on the city, an urgent plan
is put down to face such a situation, Also, we will communicate with the

supervisor directly at his home.

In case of illness :

In zuch a conditon other members of the team have to increase their
effortls so that they can substiture that member,
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2.12 Plan and Scheduling:

The work team has scheduled the work in this project to accomplish it
within this semister {before Jan. 5th 2005) as shown in figure 2.1
helow

Collection of data

Data Analysis

System Specification

Software Requircment

Diesigm

Coding

Testing

Documentation

Task Wesak

Figure 2.1 Scheduling
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2.13 Summery

11 this ¢ hapter, we have determined the system specifications including objectives,
benefils, functional and non-functional requirments, project constrains, allocation and
trade off, development requirments and cost, cost benefit analysis, feasibility study,
risk evaluation and project plan and scheduling.

These specifications were discussed with the advisor Dr. Salman Al-Talahma and
advisur Dr. Nabil Al-Julani, who both agreed on the top level specification of the
propased system.

The next chapter will discuss the Software Specification of the system including the
requirement definition that explains the functional, nonfunctional, constrains details,
System Data Flow Diagram, Data Dictionary, Database requirements and additional
requirements depending on the information collected in this chapter,
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Software Requirement Specification

3.1 Introduction
3.2 Functional Description:
3.3 Project Constraints Details

3.4 System Data Flow Diagram
3.5 Data Dictionary

3.6 Database Requirement

3.7 Summery and Recommendations
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3.1 Introduction

In this section the software specifications will be addressed and identificd in more

technical terms, so this stage will be the portal to system design.

In this seetion we will cover:

Functional description of our system, in which all the supported functions
and serviees will be identified and modeled.

Validation criteria: a set of standards to which owr system will be

referenced for evaluation.

Behavioral models in which the behavior of the system will be modeled
using a data flow diagram.

Data dictionary in which a complete description of each system entity will

be provided, its name, type. input and output.

Database requirements i which the required features of the database will
be identified.

Database model which is an abstract modeling of the system database.
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3.2 Functional Description:

This section lists the major functions in the project and a description for
each.

Function: Login

Deseription: This Function allow the user to enter and use the Program

Input: Userld and Password

Source: Windows Form

Qutput: Open the application program

Destination: Database ;

Reguire: Nothing

Precondition: valid information provided by the user

Post condition: user enter input to get the output

Procedure: This Program will check the user name and password in the
Database if not valid an emror message will be given; else the
program will open the main page.

Validation: UserlD shoald be between 6 and 20} characters with no special

character Password should be between 6 and & characters with no
special character.
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Function: Create User

Description: This Function allow the Administrator to Create a new user

Input: Administrator user name and password

Source: Windows Form

Output: Create new user

Destination: Database

Require: Nothing

Precondition: valid Administrator user name and password

Post condition: administrator enter UserID and password to create new
user

Procedure: This Program will check the Administrator user name and
password in the Database il nol valid an error message will be
given; elsa the program will open the Create User Form

Validation: UserlD should be between 6 and 20 characters with no special

character Password should be between 6 and 8 characters with

no special character,

Function:  Exit

Description: This Function allow the user to end the Program
Input: Nothing

Source: Windows Form

Output: End program

Destination: Nothing

Require: Nothing

FPrecondition: Nothing

Post condition: uscr ¢loses the program.

Procedure: This function will give the user message box whether he want
to exit or not. if ves then exit, else no action.

Validation: Wo validation required
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Function: Save

Descriplion: this function enables the user to save results of Exp.] on the
Database.

Input: Results of current experiment.

The location and number of the sample used in this experiment.

Source: Windows Form (from the user)

Output: message hox (The Resull had been Saved)

Destination: Data Base

Require: Experimental results,

Precondition: Perform Expl. and valid information provided by the user.

Post condition: Print and search for experiment results,

Procedure: this function will take the rasults of exp.1, and then it will nsk the
user for the location and number of the sample used in this
experiment, after that a validation test will be applied on the inputs,
if not valid it gives the user an error message, otherwise data will
be saved in the data base, and a notification message to the user o

show him that the result had heen saved successfully

Validation: The location name should he between 6 and 20 characters with no

special character.
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Function: Help

Description: this function gives the user helpful information on how the

experiment should be performed,
Input: Nothing.
Source: Data Base

Output: Message Box contains the help message

Destination: Screen

Require:  Nothing..

Precondition: Nothing

Post condition: Nothing

Procedure: this function will take stored hints and help statements on exp.1 and
display them to the user in a message hox.

Validation: No validations are required.

Function: Print

Description: this function cnables the user to print results of a specified
experiment on the & spreadsheet of paper,

Input: Result of exp. |

Source: Data Base

Output: printing information of exp.|

Destination: Printer

Require:  Perform Expl, and saved in the Data Base,

Precondition: Nothing

Post condition: Nothing

Procedure: this function will take the results of exp. 1. where thev are stored in
the data base, and print them on a paper,

Validation: The print should be after processing.
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Function:  Perform Exp.1 (Water or moisture Content)

Description: this funclion enables the user to calculate the water or moisture
conlent

Input: m 1: the weight of ampry container
m2: the weight of container and sample of sail
m3: weight of container and dry soil

Source! Windows Form (from the user).

Output: waler or moisture content (W %)

Destination: Variables and arrays

Require: nothing.

Precondition: valid information provided by the user,

Post condition: user enter input to get the outpul

Procedure: this function will first request three inputs (m1, m2, m3) . then it will
perform & validation test on this inputs, if the validation dossn't
succeeded, an error message will be displayed, els¢ the [unction will
be implemented to give the water or moisture content. The algorithm
of this experiment can be found on page 68 in the Scil Testing for
Construction Purposes,

Validation: m]: the weight of empty container must be float in grams
m2: the weight of container and sample of soil must be {loat in grams
m3: weight of container and dry soil must be float in grams

Footer: Display Resulls, Help, Save, Print, And Main Form.
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Function:  Perform Exp.2 (Specific Gravity of Soil Using the Pycnometer)

Description: this function enables the user to determine Specific Gravity of Soil
Using the Pycnometer

Input: m1: the weight of empty container
m2: the weight of container and sample of soil
m3: weight of container and soil sample and water
m4: weight of conlainer {illed just with water

Soarce: Windows Form (from the user).

Output: Specific Gravity of Soil

Destination: Variables and arrays

Require:  Nothing.

Precondition: valid information provided by the user,

Post condition: user enter input to get the output

Procedure: this function will take the value of m1, m2, m3, m4 and checks if it
is valid or not, if not valid then it will notify the user about the
error, and then it will return to the form 1o allow the user re-enter
the data again. If the inpurs are pood and met the validation eriteria
then this function will apply a specific algorithm on these data and
give the user the output. The algorithm of this experiment can
be found on page 87 in the Soil Testing for Construction Purposes.

Validation: m1: the weight of empty container must be float in grams

m2: the weight of container and sample of soil must be float in

prams
m3: weight of container and soil sample and water must be float in
grams
m4: weight of container filled just with water must be float in
Eranms
Footer: Display Results, Help, Save, Prinl, Main Form.
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Function:

Description:

Input:

Source:
Output:

Destination:

Require:

Precondition: valid information provided by the user,
Post condition: user enter input to get the output

Procedure: this function will take the values of D, H and perform a validation on

Validation: D: diameter of ring or cylinder must be float in cm

Footer: Display Results, Help, Save, Print, Main Form.

Perform Exp.3 (Bulk Density determination using the Core Cutter)
this funclion enables the user to determine Bulk Density

determination using the Core Cutter

D: diameter of ring or ¢ylinder

H: height of ring or cylinder.

m1: the weight of emply ring or cylinder

m2: the weight of empty ring or cylinder and the soil and two
picces of Glass,

m3: weight of ane piece elass

m4: weight of the other piece plass

Windows Form (from the user).

Bulk Densityl

Variables and arrays

Nothing.

them, if valid calculate the volume and continue performing exp.4,
¢lse give the user error messape.

After that the function request the user to enter the values of ml,
m2, m3, m4 and checks if it is valid or not. if not valid then it will

notify the user about the error, and then il will return to the form 1o

allow the user re-enter the data again, If the inputs are good and
met the validation criteria then this function will calculate the Bulk
Density. The algorithm of this experiment can be found on page 91
in the Soil Testing for Construction Purposes.

H: height of ring or cylinder: must be float in ecm

ml: the weight of empty ring or cylinder must be float in grams

m2: the weight of empty ring or cylinder and the soil and two
pieces of Glass: must be float in grams

m3: weight of one piece glass must be float in grams

m4: weight of the other piece glass must be float in grams
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Function: Perform Exp.4 (Bulk Density determination using lmmersion in
waler)

Description: this function enables the user to determine Bulk Density
determination using lmmersion in water

Input: m: sample weight.
m1: the sample weight covered with paraffin.
m2; sample weight tipped in water
Pp: density of paraffin.

Source: Windows Form (from the user).

Onutput: Bulk Density2

Destination: Variables and arrays

Requirez:  Nothing.

Precondition: valid information provided hy the user.

Post condition: user enter input to get the cutput

Procedure: this function will take the values of m, m|, m2, Pp and checks if it is
valid or not, i1f not valid then it will notify the user about the error,
and then it will return {o the form to allow the user re-enter the data
again. If the inputs are good and met the validation criteria then this
function will calculate the Bulk Density and print it out on the
screen. The algorithm of this experiment can be found on page 96
in the Soil Testing for Construction Purposes.

Validation: m: sample weighl: must be foal in grams
ml: the sample weight covered wilh paraffin: must be float in

grams

m2; sample weight tipped in water must be float in grams
Pp: density of paraffin: must be float in grams/em

Footer: Display Resulis, Help, Save Prinl, And Main Form.
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Function:

Description:

Input:

Soorce:

Output:

Require:

Destination: Variables and arrays

Precondition: valid information provided by the user.

Post condition: user enter input to get the output

Procedure: this [unction will take the valugs of the three dimensions H, L and W

Validation: m: sample weight. Must be float in grams

Footer: Display Resulls, Help, Save Print, And Main Form.

Perform Exp.5 (Bulk Density determination by direct
Measurenient)

this function enables the user Lo determine Bulk Density by direct
measurement

m: sample weight.

L: length of container

W: container width

H: contdiner height.

Windows Form (from the user).

Bulk Density3

Nothing.

and then it will perform a validation test on them whether they are
valid or not, if not valid then notify the user by an error message,
otherwise the function will conlinue and calculate the volume V
and then calculate the bulk density from m and V. The algorithm of
this experiment can be found on page 99 in the Soil Testing for
Construction Purposes.

L: length of container must be float in mm
W container width must be float in mm

IT: container height. Must be flout in mm
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Function:
Description:

Input;

Souree:

Output:

Destination:

Require:

Precondition: valid information provided by the user.
PPost condition: uscr enter input to get the output

Procedure: this function will take the values of L0 and D and then it will

Validation: LO: Initial Length: must be float in mm

Perform Exp.6 (Triaxial Shear Test)
this function enables the user o determine Triaxial Shear .
L0 Initial length.

D: Sample diameter.

AD: Initial Sample Area.

A Vertical Shear at any time,

P: Vertical Pressure al [ailure
Windows Form (from the user).

&: percentage of Stress

C: cohesion

&: angle of internal [riction

T: shear stress

Variables and arrays

Nothing,

perform a validation test on them whether they are valid or not, if
not valid then notify the user by an error messape, otherwise the
function will continue and caleulate AD and then caleulate & from X
and L0 also it will calculate the output vertical pressure (o1- a3)
the function will also give a graph between o and t and from the
curve the user have to find C and ©. The algorithm of this
experiment. can be found on page 158 in the Scil Testing for
Construction Purposes.

D: Sample Diameter: must be float in mm
AQ: Initial Sample Area.: must be float in mm
X: Vertical Shear at any time: must be float in mm

P: Vertical Pressure at failure must be float in mm
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Function:
Deseription:

Input:

Source:

Output:

Destination:

Reguire:

Precondition: valid information provided by the user.
Post condition: user enter input to get the output

Procedure: this function will take the values Ni, A and 1 and then it will perform

Validation: Ni: verlical stress on the sample must be float in KNewton

Footer: Display Results, Help, Save Print, Graph, And Main Form.

Perform Exp.T (Direct Shear Test of Seil)
this function enables the user to determine the Direct Shear of Soil .
Ni: vertical stress on the sample

A: Surface Area

1: shear stress

Windows Form (from the user).

ai: Vertical stress

7: Shear Stress

C: cohesion

@: angle of intemal friction

graph (oi: X 1)

Variables and arrays

Nothing,

a validation test on them whether they are valid or not, if not valid
then notify the user by an error message, otherwise the function
will continue and calculate oi and 1 .also give a graph between o
and © and from the curve the user have to find C and ®. The
algorithm of this experiment can be found on page 154 in the Soil

Testing for Construction Purposes.

A: Surface Area must be float in meter square
T: must b Ooal in KMNewlon
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Funetion:

Description:

Input:

Source:

Output:

Destination:
Require:

Precondition: valid information provided by the user.
Fost condition: user enter inpul Lo get the output

Procedure: this function will take the Number of Hits, Number of Sample

Validation: Number of Hits must be Inteper

Footer: Display Results, Telp, Save, Print, Graph, Main Form.

Perform Exp.8 (Liquid Limit Determination Using Cusagrand
Method)

this function enables the user to determine Liquid Limit Using
Casagrand Method.

Nh: Number of Hits

Ns: Number of Sample (Trial)

MNe: Number of container

m1: Weight of wet sample and container

m2: Weight of dry sample and container

m3: Weight of container

Windows Form (from the user).

Average Plastic Limit and Liguid Limit

Graph (Number of hits X Water Content)

Variables and arrays

Mothing.

(Trial), Number of container, Weight of wel sample and container,
Weight of dry sample and container and finally the Weight of
container and then it will perform a validation test on them whether
they are valid or not, if not valid then notify the user by an error
message, otherwise the funetion will continue and calculate
Average Plastic Limit and Liquid Limit also give a graph (Number
of hits X Water Content), The algorithm of this cxperiment can be
found on page 74 in the Soil Testing for Construction Purposes.

Number of Sample (Trial) must be Integer

Number of container must be Integer

Weight of wet sample and container must be float in gram
Weight of dry sample and container must be float in gram

Weight of container must be floar in gram
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Function: Perform Exp.9 (Field Density Test Sand Replacement Method)
Description: this function enables the user to determine Field Density Test Using
Sand Replacement Method
Input: i: Sample Number
W1: weight of wel soil taken from the hole
W2: weight of dry soil taken from the hole
W3: weight of emply cone
W4: weight of sand that fill the hole and cone
Ps: Sand densily

Source: Windows Form (from the user).

Output: P: wet soil density, Pd: dry soil density
Destination: Variables and arrays

Require:  Nothing.

Precondition: valid information provided by the user.

Post condition: user enter inpul to get the output

Procedure: this function will take the weight of wet soil taken from the hole,
weigh of drv soil taken from the hole, weipht of empty cone,
weight of sand that fill the hole and cone, weight of sand that fill
the cone and Sand densily and then it will perform a validation test
on them whether they are valid or not, if not valid then notify the
user by an error message, otherwise the function will continue and
calculate wet soil density dry soil density. The algorithm of this
experiment can be found on page 233 in the Soil Testing for
Construction Purposes.

Validation: i: Sample Number [its must be Integer

Wl: weight of wet soil taken [rom the hole container must be floal

in gram
W2: weight of dry soil taken from the hole container must be (loat
in gram

W3: weight ol emply cone container must be float in gram
Wd: weight of sand that fill the hole and cone cantainer must be

float in gram

Footer: Display Results, Help, Save, Print, Graph, Main Form.
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Function:

Description:

Input:

Souree:
Output:
Destination:

Require:

Precondition: valid information provided by the user.
Post condition: user enter input to pet the output

Procedure: this function will take the Sample Length, Time, Height before

Validation: i: Sample Number must be integer

Footer: Display Results, Help, Save Print, Graph, And Main Form._

Perform [xp. 10 (Falling Head Soil Permeability Test)
this function enables the user to determine Soil Permeability using
Falling Head test.

12 Sample Number

L: Sample Lengrth

T: Time

H1: Height before

IT2: Height 2

A: Area of Container

a: Area of glass cross section

Windows Form (from the nser),

K: Permeability coefficient

Variables and arrays

Mothing.

stress, Height afier stress, Area of Container and the Area of glass
crass section areq, and then it will perform a validation test on them
whether they are valid or not, if not valid then notify the user by an
emor message, otherwise the function will continue and caleulate
Permeability coefficient. The algorithm of this experiment can be

found on page 197 in the Soil Testing for Construction Purposes.

L: Sample Length must be float in cm

T: Time must be floal in second

H1: Height hefore must be float in cm

H2: Height 2 must be float in em

Az Area of Container must be float in cm square

a: Area of glass cross section must be float in cm square
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Function: Perform Exp.! | {Constant Head Soil Permeability Test)
Description: this function enables the user to determine Soil Permeability using
Constant Head test
Input: i: Sample Number
(: amount of filtered water from the sample
L: Sample Length
A cross sectional area
1: the time required for leak
h: difference between water height in both tubes.
Source: Windows Form (fram the user).
QOutput: K: Permeability coeflicienl
Destination: Variables and arrays
Require:  Nothing.
Precondition: valid information provided by the user.
Post condition: user enter input to get the output
Procedure: this function will take the i: Sample Number, amount of filtered
water from the sample, Sample Length, cross sectional area, the
time required for leak, difference between water height in both
tubes, And then it will perform a validation test on them whether
they are valid or not, if not valid then notify the user by an error
message, otherwise the function will continue and calculate
Permeability coefficient. The algorithm of this experiment can be
found on page 200 in the Soil Testing for Construction Purposes.
Validation: i: Sample Number must be Integer
Q: amount of filtered water from the sample: must be flout in cm
cube
L: Sample Length must be flout in cm
A cross sectional area must be flout in em square
t: the tima required for lzak must be flout in second
h: difference between water height in both wbes: must be flout in
cm

Footer: Display Results, Help, Save Print, Graph, And Main Form.
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Function:

Description:

Input:

Source:

Output:

Destination:

Require:

Precondition: valid information provided by the user.
Post condition: user enter input to get the output

Procedure: this function will take the weight of cylinder container and base,

Yalidation: i: Sample Number must be Integer

Footer: Display Results, Help, Save Print, Graph, And Main Form.

Perform Exp.12 (Laboratory Compaction Test)

this function enables the user to determine Compaction in the
laboratory

i: Sample Number

m1: weight of cylinder container and base

m2: weight of cylinder container, base and the soil ingide it
V: volume of conlainer

w: moisture content.

Windows Form (from the user).

P: wet soil density

Pd: dry soil density

graph(Pd X W)

Variables and arrays

Nothing.

weight of eylinder container and base and the sail inside it, volume
of container finally il will takes the maisture content. and then it
will perform a validation test on them whether they are valid or not.
if not valid then notify the user by an error message, otherwise the
tunction will continue and caleulate wet soil density and dry soil
density. The algorithm of this experiment can be found on page 210
in the Soil Testing for Construction Purposes.

m1: weight of cylinder container and base must be floal in gram
m2: weight of cylinder container, base and the soil inside it. must
bhe float in gram

V: volume of container must be float in em?®

W: moisture contenl must be float
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Function:
Deseription:

Input:

. AHi: difference in height

Source;
Qutput:

Destination:
Require:

Precondition: valid information provided by the user.
Post condition: user enter input to get the output

Procedure: this function will take the weight of cylinder container and hase,

Yalidation: i: Sample Number must be Inicger

. AHi: difference in height must be float in mm

Footer: Display Results, 1Telp, Save, Print, Graph, Main Form.

Perform Exp.13 (Unconfined Compression Test of Soil)

this function enables the user to determine the shape of the sample
at failure

it Sample Number

Pi: Compression Power

AD: Initial cross scctional arca
H: Initial Height

Windows Form (from the user).
al: Stress coefficient

€i: Strain

Variahles and arrays

Nothing.

weight of cylinder container and base and the soil inside it volume
of container finally it will takes the moisture content, And then jt
will perform a validation test on them whether they are valid or not,
if not valid then notify the user by an error message, otherwise the
function will continue and calculate wet soil density and dry soil
dengity, The algorithm of this experiment can be found on page 163
in the Soil Testing for Construction Purposes.

Pi: Compression Power: must be float in KNewton
AQ: Initial cross sectional arca: must be float in em square
11: Initial Height: must be float in mm
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3.3 Project Constraints Details

This section will explain in details all project constraints:

A. Lopin:

» UserID: must be provided by the administrator so that it should contain the
student name up 1o 20 characiers with no special character.

» Password: must be provided by the administrator so that it should contain the
student name up to 8 characters with no special character
B. Create Tiser: the users arc constrained to the UserlD and password given by the
admunistrator, 50 that no user can create other users or change his password
anly through the administrator.

C. Prnt: it requires that an experiment is previously done and is currently viewed on
the screen; this function must be disabled while the results are not ready.

D). Save: an experiment must be previously done and resulls are viewed, also the user
should give valid parameters for experiment name, location of the experiment.

E. The program shouldn't exit directly when pressing Exit button, it should ask the
user again if he want to exit,

F. Retrieve (search) results: the Data tvpes of the experiment the user looks for must
be the same as they are in the Database, this should provide the user with the
required information aboul thal experiment.

G, Help frames: must be provided for all experiments, and must contain a clear steps
on how to implement each one; also it give the user all the input parameters
and data fype for each one.

H. The Direct Shear Test of Soil experiment should have the capability to plot a graph
between Vertical stress and Shear Stress, the critical pointon the graph must
be obviously displayed.

I. The Liquid Limit Determination Using Casagrand Method experiment should have
the capability to plot a graph between Numbers of hits and Water Content,

47




Chapter Three Software Requirement Specification

Then the critical point on the graph must be abviously displayed.

J. The Laboratory Compaction Tesl experiment should have the capability to plot a
graph between dry soil density and moisture content. Then the critical point on
the graph must be obviously displayed.

K. Each experiment should have 4 button to go the user to main sereen when he clicks

on iL also exit.

L. These experiments must be implemented by using a high level visual programming
language such as VB.6, VA NET, Java .., ete. and the program should have a
good interface.
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3.5 System Dyta Flow Diagram
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3.5 Data Dictionary:

Soflware Requirement Specilication

Here we will show the entity name (function) with description of what this function
will do, as shown in the following table:

| Dieseription

Entity name Type
) N This function enablea the user o enter the
Login Function
program
; Gives the user main informations about the
Help Function
program
- This function enables the uszer to Save the
Save Function .
expenimental results on the Data Base
- Allow retdeving information abour some
Retrieve resulis Function :
experiments done previoushy
. ) This function enables the user to Print the
Print Function i
cxperimental tesults on paper
. This function enables the user tn exit from the
Exit Function
PIDE.I'HIIW
Perfarm Exp.1 : . '
1 ] this function enables the user to caleulate the |
(Water or moisture Function .
water or mwislure content
Content
Perform Exp.2
(Specific Gravity of S llos function cnables the user to determine
ENCTIONn
| Soil Using the Specific Gravity of Soil Using the Pycnometer
' Fycnometer
FERLa Ko (Bulk this function enables the user to determine Bulk
Density determmation . . — ; . :
Function | Density determination using Immersion in |
osing Immersion in
water
water)
.5 s ; ; i
e TR this function enables the user to determine Bulk
Density determination Function |

by direc

Density by direct measurement
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[ measuremeant)
- Perform Exp.6 this function enables the user to determine
Funclion o
(Triaxial Shear Test) Triaxial Shear
Perform Bxp.7 . ) \
this function enables the user tn determine the
(Direct Shear Test of | Function X
Drreet Shear of Soil
Sail)
Perform Exp.5
(Liguid Limit this function enables the user to determine
Funetion R
Determination Using | Liquid Limit Using
Casagrand Method)
Perfarm Exp.9
(Field Density Test this function cnables the user to determine
Using Sand Function | Field Density Test Using Sand Replacement
Replacement Methad
Method)
Perform Exp.10 . . ) ]
this function enables the user to determine Soil
(Falling 1Tead Soil Function o i
Permeability using
Permeability Test)
Perform Exp.11 , : S——
) this function enables the user to determine Soil
(Constant Head Soil | Function e )
B Permeability using Constant Head test.
| Permeability Test)
Perform Exp.12
AL v this function enahles the user to determine
Laborato unclion
¢ i Compaction in the laboratory
Compaction Test)
Perform Exp.13
(Uncanfined j this function enables the user to determine the
Function

Compression Test of
Soil)

shape of the sample at Lailure

Table 3.1 Data Dictionary
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3.6 Database Requirement

This section will determine data to be stored in the data Base:

Exp_Names:
= [xperiment ID
» Experiment name

& Description

2 Users:
s [lgerID
s User Name
o Llser password

* Admin

Perform Exp.1 (Water or moisture Content)
= Exp ID
=  Sequential Number
» UserlD
* Date
= Notes
e Sample Numhber
= The weight of empty container
& The weight of container and sample of soil
* weight of container and dry soil

¢  Walcr or moisture cantent (w %)

Perform Exp.2 (Specific Gravity of Soil Using the Pycnometer
» Exp D
o Sequential NMumhber
= TlserD
e [ale
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¢ Notes

¢ Sample Number

= The weight of empty container

= The weight of container and sample of sail

» weight of container and soil sample and water
» weirht of container filled just with waler

* Specilic Gravity of Soil

Perform Exp.3 (Bulk Density determination using the Core Cutter)
¢ Exp ID
+ Sequential Number

¢ Usger ID
+ Dhate
& Notag

*  Sample Number

¢  Diameter of ring or cylinder

» Height of ring or cylinder.

= The weight of empty ring or cvlinder

* The weight of empty ring or cvlinder and the soil and two
pieces af Glass,

* weight of one piece glass

& weight of the other piece glass

+ Bulk Density

Perform Exp.4 (Bulk Density determination using Immersion in water)
 Exp ID
¢ Sequential Number
o UserlD
s Dale
s  Motes
» Sample Number

* Sample weight.
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* The sample weight covered with paraffin,
= Sample weight tipped in water

* Density of paraffin.

¢ Bulk Density

Perform Exp.S (Bulk Density determination by direct measurement
» Exp ID
* Sequential Number
o UserID
+ Date
* Notes
*  Sample Number
=  Sample weight.
s length of container
o Container width
* Container height.
¢  Bulk Density

Perform Exp.6 (Triaxial Shear Test)
s Exp ID

¢ Sequential Number

* UserID

* Dats

* Notes

» [Inirial length.

= Sample diameter,

* [nitial Sample Area.

s Vertical Shear al any oime,
» Vertical Pressure at failure.
e Sample Number

s ¢ percentage of Stress

= (; cohesion

(: angle of intemal friction

7: shoar lest
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Perform Exp.7 (Direct Shear Test of Soil)

Exp ID

Sequential Number

User D

Thate

Notes

Vertical stress on the sample
Surface Area

Time

Sample Number

oi; Vertical stress

7: Shear Stress

C: cohesion

@ angle of internal friction
graph (oi: X 1)

Software Requirement Specification

Perform Exp.8 (Liquid Limit Determination Using Casagrand Methuod)

Exp IT)

Sequential Number

LUser ID

Date

Notes

Number of Hits

Number of Sample (Trial)

Number of container

Weight of wet sample and container
Weight of dry sample and container
Weight of container

Sample Number

Average Plastic Limit

Liquid Timit
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Graph ( Number of hits X Watar Content

Software Requirement Specification

Perform Exp.9 (Field Density Test Using Sand Replacement Methad

Exp_ID

Sequential Number
User ID

Date

Motes

Sample Number

weight of wel soil taken from the hale
weight of dry soil taken from the hole

weight of empty cone

weight of sand that fill the hole and cone
weight of sand that fill the cone

Sand density
Sample Number
P: wet soil density

Pd: dry soil density

Perform Exp.10 (Falling ITead Soil Permenability Test)

Exp ID
cequential Number
User TD

Date

Notes

Sample Number
Sample Lemgth
Time

[zight before
Heipht 2

Area of Container

Atea of glass cross section
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& E: Permeability coefficient

Perform Exp.11 (Constant Head Soil Permeability Test)
» Fxp ID
o  Sequential Number
» UserID
s Date
= Motes
*  Sample Number
«  Amount of filtered water from the sample
= Sample Length
&  (Crogs sectional areg
* The ome required for leak
s Difference between water height in both tubes.

K Permeability coefficient

Perform Exp.12 (Laboratory Compaction Test)
¢ Exp ID
¢ Sequential Number
s UgerID
* Date
¢ Notes
= Sample Number
e  Weight of cylinder container, base and the soil inside it,
¢  Weight of cylinder container and hase
* Volume of container.

s Moisture content,

P: wet soil densily
Pd: dry soil density
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Perform Exp.13 (Uncenfined Compression Test of Soil)

Exp [D

Sequential Number
User [D

Date

Notes

Sample Number
Compression Pawer
Initial cross sectional arsa
Liitisl Height
Difference in height
ol: Stress coefficient

&i: Strain
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3.7 Summery

In this chapter we had described in details the functional requirements including
function name , describlion , imput , source , oulput , destination , require ,

precondition ,postcondition ,procedure and validation for each experiment.

The system detailed specifications have been determined and approved by hoth the
supervisor Dr, Salman Talahmeh and Civil Engincering supervisor Dr. Nabeel Jolani.

The general database requirements view was written so that it enahles us to continue

to the next stage of programming which 15 the design stage.
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4.1 Introduction

4.2 Tnput /Output Design
4.2.1 Screens
4.2.2 Flow churts

4.2.3 Interface

4,2.4 Constrains

4.4 Database Design
4.5 Functional Design

4,4 Summery and Recommendation



Chapter Four Design

Design

4.1 Introduction

In this section the functions design will be implemented using functional o riented

methodology, where each function will be designed accordingly.

The following will be covered in this section

Input vutput design: a design for the input outpul screens.

Database design: 2 complele design for the database tables, all tables and their
fields.

Objects design: where each function will be designed using a flow chart, its
interface and constraints will be identified.

Validation for each objects using decision tables.

Summary and recommendations.
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4.2 Input /Output Design

In this section the input and output will be designed including the mterface, constrains
and flowchart,

4.2.1 Screens;

Cofleg of Engineering M‘I‘Mg
Semputer Syswems Enginsering Quparsemens

Geotechnical Software

Palestine Polytechnic University
@

Figure 4.1 Login Screen

Login: This Function allow the user o enter and use the Program
UserlD: should be between & and 20 characters with no special character

Password: should he between 6 and 8 characters with no special character

Exit: This Function allow the user to end the Program
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Create User

D
I ame

Pazswenrd

Confirm Passward

Figure 4.2 Create user Screen

Create User: This Function allow the Administrator (o creale 4 new user
TD: should be between 6 and 20 characters with no special character
Password: should be between 6 and 8 characters with no special character.
Exit: This Function allow the nser to end the Program
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Save Experiment

Localion

E wperimenter

Dale

Desciption

Caneel

Figure 4.3 Save Experiment Screen

Save: this function enables the user to save results of Exp. on the Database
The location name: should be between & and 20 characters with no special chamcter
Exit; This Function allow the user to end the Program




Chapter Four

Retrieve

Esperiment Number |i
Location l——

Fetrieve | M ain I

i 5

Figurs 4.4 Retrieve Experiment Scicen

Retrieve: allow the administrator to retrieve result
Experiment Number: should be numerical
Exit: This Funetion allow the user to cnd the Program
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Water or moisture Content

wiater or moite content [w €] Result

Figure 4.5 Water or moisture Content Screen

Water or moisture Content: this function enables the user to calculate the water ar

mpisure content

The weight of empty container must be float in grams

The weight of container and sample of soil must be float in grams

Weight of container and dry soil must be float in grams
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Specific Gravity of Soil Using the ®ycnometer
Location wieight of empty cortainer
sty I weigH of cartainer ard eamole of val
Date i weight of centainer and soil zampls ard walm
Desciiplon | weight af containe flled juet with wate I

Output
Specific Gravity of Soil  Reeult

Figure 4.6 Specific Gravity of Scil Using the Pycnometer Scresn

Specific Gravity ol Soil Using the Pycnometer: this function enables the user to
determine Specific Gravity of Sail Using the Pycnomete

The weight of empty container must be {loat in grams

The weight of container and sample of soil must be float in prams

Weight of container and soil sample and water must be float in grams

Weight of container filled just with water must be flont in grams
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Bulk Density determination using the Core Cutler
e [
G i IR ... I_—
e [ RS -
oo [ WA r

wmght of ore e vl oof smpdy (g o0 cpliondss sndd
maca QA tha el and v pemee of Slxne
e | m | s |
Back | e | Help | Eunt |
Qutput

Hule Dertly Pl

Figure 4.7 Bulk Density determinations using the Core Cutter Screen

Bulk Density determination using the Core Cutter: this function enahles the user 1o
determine Bulk Density determination using the Core Cutter

Diameter of ring or eylinder must be float in cm

Height of ring or cylinder: muzst be float incm

The weight of smpty ring or cylindsr must be float in grams

The weight of empty ring or cylinder and the soil and two pieces of Glass: must be

float in grams

Weight of one piece glass must be float in grams
Weight of the other piece glass must be float in grams
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Bulk Density determination using Immersion in water

fﬁ;‘:-” 'P'm‘.1 aml
. | we | o JTE
Output

Buk Dernily Rerud

Figure 4.8 Bulk Density determination using Immersion in water Screen

Bulk Density determination using Immersion in water: this function enahles the user
to determine Bulk Density delermination using Immersion in water

Sample weight: must be float in grams

The sample weight covered with paraffin: must be float in grams
Sample weight tipped in waler must be float in grams

Density of paraffin: must be float in gramsicm
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Bulk Density determination by direct measurement
tosion | scewein je
Bommais [T eghdes
o RS —
i [ e

B, | Man ".] Felp l Enl I

Oulput
Buk ety Flewuk

Figure 4.9 Bulk Density determinations by direct measurement Screen

Bulk Density determination by direel measurement; this function enables the user to
determine Bulk Density by direct measuremeant

Sample weight. Must be float in grams

Length of container must be float in mm

Comrainer width must he float in mm

Container height. Must be flout in mm
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Triaxial Shear Test
Lodlion I :?EHWE
Eipeimeniss |  Sorpbdands
Bate r‘"““""“ Inifial Samphs Atea
Destiptan r'_ :fﬁ;fhm at
g [

e 1l

Colculats -
s Frint ‘ §
Back ‘ Mein |
Output
peentage of Stess  Hend sl ey Aend
S o8 Aezul sl iyl Aend

Figure 4.10 Triaxial Shear Test Screen

Triaxial Shear Test: this function enables the user to determine Traxial Shear
Initial Length: must be float in mm

Sample Diameter: must be float in mm

Initial Sample Area.: must be float in mm

Vertical Shear at any time: must be float in mm

Vertical Pressure at failure must be float in mm
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Direct Shear Test of Soil
St e e gt s [
P Sulaze Aiza S
Dee Ei r—“

Cacidate
Hoeil Piril ‘ Save |
Bak ‘ Main | Hialp ‘J Exit |
Ouiput
Verlcal sters  Flasult Bhaa! Sucey Aezult
Sl w3 Aeeult inl 2l ST gl ) Resul
k] graph

Figure 4.11 Dircct Shear Test of Soil Sereen

Direct Shear Test of Soil: this finction enables the user to determine the Dircet Shear
of Soil

vertical stress on the sample must be Noal in KNewton

Surface Area musi be {loat in meter square

Must be float in KMNewton
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Ligrid Limit Determination Using Casagrand Method
Locatian I Humber ol Hes

ot I_— m#ﬁﬂ

ks r___' Mumber of coedsines r‘w

e
e
|

i1

i ! of
o [

Caladsis

e | | s

a-:h| Memn | Help |
Qutput '

Avwage Plasiz Lmd Al
L Lmic Aewat

Graph

Figure 4.12 Liquid Limit Determination Using Casagrand Method Screen

Liguid Limit Determination Using Casagrand Method: this function enables the user
to determine Liguid Limit Using

Number of Hits must be Imteger

Number of Sample (Trial) must be Integer

Number of container must be Integer

Weight of wet sample and container must be float in gram

Weipht of dry sample and container must be float in gram

Weight of container must be float in gram
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Field Density Test Using Sand Replacement Method
oz | ot b
Exmasiments ]___ wisight ol amly cone !_""
~ T R
don [ ppimers

e e

weighl of weol pol

takam kram Iha hicla
Caloulsie
Flesd P | Savn 1
Back J Mam J Help | East |
Output
wet i cansly  Fesut chy snill dangify Aol

Figure 4,13 Field Density Test Using Sand Replacement Method Sereen

Ficld Density Tesl Sand Replacement Method: this function enahles the user to
determine Ficld Density Test Using Sand Replacement Method

Sample Number Hits must be Integer

Weight of wet soil taken from the whole container must be float in gram
Weight of dry soil taken from the whole container must be float in gram
Weight of empty cone container must be float in gram

Weight of zand that fill the hole and cone container must be float in gram
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Falling Head Soil Permeability Test

k_
Areza of Comiamay i___

Sample Numbe: [“_“‘— Haight 2
Sampls Langt+ I_"""
Time }'_-&‘*
Hesigit belom 1
hte | v | s
Print Marn I E it
Output

Penresbiily cosificent el

Figure 4,14 Falling Head Soil Permeability Test Screen

Ama ol giass ninss E
sechion

Falling Head Svil Permeahility Test: this function enables the user to determine Soil

Permeability using Falling Head test.
sample Number must be integer
Sample Length must be float incm
Time must be float in second

Height before must be float in cm
Height 2 must be float in cm

Area of Conlainer must be float in em square

Arez of glass cross section must be float in em square
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Constant Head Soil Permeability Test
o RN R - T G
Sample Langth |_‘_"“ .

E;I'Il:l:rw.ﬁ'mif:l r_—-_' i ¥ia
eeran 1

Crcudals
Finsak ‘Hala Emve

Output

: Pameabitly cosffizient Flesul

Figure 4.15 Constant Head Soil Permeability Test Screen

Constant Head Soil Permeability Test: this function cnables the user to determine Soil
Permeability using Constant Head test,

Sample Number must be Integer

Amount of filtered water from the sample: must be flout in em cube

Sample Length must be flout m em

Cross sectional area must be flout in em square

The time required for leak must be flout in second

Difference between water heights in hoth tubes: must be flout in cm
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Laboratory Compaction Test
Sampls Mumhar i__ wiolume of conbaner I_
o icho - . S e

waight of cylingsr oontainar,
bage anc the soil nside
5#::‘ Help Save |
Pini wan | [ Ea ]
Output
wel sl densily Rewdt e el ity ot

Ploft Graph |

Figure 4.16 Laboratory Compaction Test Screen

Laboratory Compaction Test: this function enables the user to determine Compaction
in the laboratory

Sample Number must be Integer

Weight of cylinder container and base must be float in gram

Welght of cylinder container, base and the soil inside it must be [oal In gram

Volume of container must be float in cm?
Mouoisturs content must be float
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Unconfined Compression Test of Soil

Gl Muisiia = il Mt i
Do Pissss r—"—_ ﬂ;ﬂm = 1—
izl s seclional mea r'—“‘

Calculsie
Aerul - |

L L

Output

Elrezy coeifeert Reznl Etan  Fezil

Figure 4.17 Unconfined Compression Test of Soil Screen

Unconfined Compression Test of Sail: this function enables the user to determine the
shape of the sample at failure

Sample Number must be Integer

Compression Power: must be floatr in ENewton

Initial cross seotional arca: must be float in cm square

Tnitial Height: must be float in mm

Diifference in height must be float in mm
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4.2.2 Flow charts:

I npue
Logn ID

Poasswnred

B Falsa
Message
Trusg
e

v

Valid Login
ID and

Password

Cipen
M II.I' ] F“‘T‘Tl

Figure 4.18 Login Flowchart
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Error
Message

Valid Id & T

Error
+ Message

Passg

Valid Login
LDy fad

Password

Emmor
Message

True .“

Croal user

v

Ioput UserTDP ass, MName,
Admm

Figure 4.19 Create uscr Flowchart
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Input from
source form

Query

Save in Dalashase

Figure 4.20 Save Exp. Flowchart
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[nput from
source form

Primt

i

Figore 4.21 Print Exp. Flowchart
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Select Exp.

Name from
combo hox

Query

Display

Figure 4.22 Retriove Exp. Flowchart
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T Inpweml, m2

ml
Ernar Message

Trim

Caleulate Resuk

!

Drisplay

!

Enuhle
Save &
Prirt

Print Save

Figure 4.23 Water or moisture Content Flowchart

Where:
ml; the weight of empty container
m2: the weight of container and sample of soil
m3: weight of container and dry soil
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I loputm 1, m2,

- mi, md
Error Meszape

Tra

v
Cialculate Resuk

!

Display

Enable
Sve &
Prind

Print save

Figure 4.24 Specific Gravity of Soil Using the Pycnometer Flowchart

Where:
ml: the weight of emply container
m2: the weight of container and sample of soil
m3: weight of container and soil sample and water

m4: weight of cenlainer filled just with water
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Inpuem], m2,

mi, nd, O H

Ermr Messaue

Where:

Frinl Save

Figure 4.25 Bulk Density determinations using the Core Cutter Flowchart
[: diameter of ring or ¢cylinder
H: height of fing or cylinder.
ml: the weight of emipty ring or cylinder
m2: the weight of emply ring or cylinder and the soil and two pieces of
Glass.
m3: weight of ane piece glass

mé: weight of the other piece glass
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Inputml, m32,
m, Pp

Ermir Mesiage

True

b 4
Caleulate Resull

!

Dhisplay

Print Have

Figure 4.26 Bulk Density determination using Immersion in water Flowchart

Where:m: sample weight.
m: the sample weight covered with paraffin.
m2: sample weight tipped in water
Pp: density of paraffin.

&7



Chapter Four

Ermr Magzage

LH

Vil

Irput
Trus
¥

Culeulate Resuk

!

Tisp

Primt

by
Enable
Sve &
Print
) 4
v

<

Figure 4.27 Bulk Density determination by direct measurement Flowchart

Where: m: sample weight.

[.: length of container
W container width
H: container height.
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T
T Input 1O, A,

DXE

Ermor Messapc

Enahie
Sive &
Print

Design

Figure 4.28 Triaxial Shear Test Flowchart
Wheret [0: Tminal length.

D: Sample diameter.

Al Initial Sample Area.

X: Vertical Shear at any time.

P: Vertical Pressure al failure

8%
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I Tnput Ni, A,

D

Ermr Mesanige=

T

Caleulate Resuk

Display

Figure 4.29 Direct Shear Test of Soil Flowchart

Where: Ni: Vertical Stress On the Sample
A: Surface Area
T: Shear Stress
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Figure 4.30 Liguid Limit Determination Using Casagrand Method Flowchart

Where: Nh: Number of Tlits
Ns: Nurmber of Sample (Trial)
Ne: Number of container

ml; Weight of wel sample and container
m2; Weight of dry sample and container
m3 Weight of container
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Figure 4.31 Field Density Test Using Sand Replacement Method Flowchart
Where: I: Sample Number
W1: weight of wet soil taken from the hole
W2: weight of drv soil taken from the hole
W3: weight of empty cone
‘W4: weight of sand that fill the hole and cone
W3: weight of sand that fill the cone
Pa: Samd density
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I Input 1,1,

1, HX A
Error Message kit

Display

Enabic
Save &
PFrim

Figure 4.32 Falling Head Soil Permeability Test Flowchart
Where: I: Sample Number
L: Semple Length
T: Time
H1: Height hefore
H2: Heighut 2
A: Area of Contamer

a: Area of glass cross section

Design
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I Tnpont &, O3, L,

Ermor Message fti3

Walid

Fiass Input
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¥
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Save &
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Print Bave

Figure 4.33 Constant Head Soil Permeability Test Flowchant

Where: 1 Sample Number
Q: Amount of filtered water from the sample

L: Sample Length
A: cross sectional area

t: the time required for leak

h: difference between water height in both tubes
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Figure 4.34 Laboratory Compaction Test Flowchart
Where: it Sample Number
m]: weight of cylinder container and hase
m2: weight of cylinder conlainer, base and the soil inside it
V: volume of container

W: moisture content
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nput 1. Pi, A0, Hi,

Calculate Resuk

Drignlay

Prim

Save &
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Design

Save
LT

s

Figure 4.35 Unconfined Compression Test of Soil Flowchart

Where: i Sample Number

Pi: Compression Power

AD: Initial cross sectional area

H: Initial Height

_ AHi: difference in height
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4.2.3 Interface:
Login
Identify the user using login ID and password
s Input: Login ID, login Password.
¢ Output; main form depending on the user type
Create User

This fimction enables the administrator to creale a new wser o be ahle 1o use

the propram
s Input: User [I3, user password, password confirmation, Admin

s Cutput: update user list

Save Experiment
This function enables the administrator to save experiment information
e Input Source experiment Inputs and calculations
« (utput; Store in Databasze.
Retrieve Experiment
This function enzbles the user to be retrieve the information of experiment
¢ Input: experiment number and location

= Qutput: experiment information

Water or mueisture Content

This tunction enables (he user Lo perform this experiment
o Input: : the weight of empty container
The weight of container and sample of =ail
Weight of container and dry soil

»  Output: water or moisture content (W %)

27
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Specific Gravity of Soll Using the Pyenometer

This function enables the user to perform this experiment
= Input: ; the weight of empty container
The weight of container and sample of zoil
Weight of container and soil sample and water
Weight of container filled just with water

» OQOutput: Specific Gravity of Soil

Bulk Density determination using the Core Cutter

This function cnables the uscr to perform this cxperiment
» Input: : diameter of ring or cylinder
Height of ring or cylinder.
The weight of empty ting or cylinder

Design

The weight of empty ring or cylinder and the soil and two pieces of

Glasa,

Weight of one piece glass

Weight of the other picce glass
*  Qutput: Bulk Densityl

Bulk Density derermination using Immersion in water

This function enables the user to perform this experiment
* Input sample weight.
The sample weight covered with paraffin.
Sample weight tipped in water
Density of paraffin.
o  QOutput; Bulk Densily2

Bulk Density determination by direct measurement
This function enables the user to perform this experiment
s TInput: sample weight
Length of container
Container width
Container height.
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= Cutput: Bulk Density3

Trinxial Shear Test

This function enables the user to perform this expermment
» Input: Initial length
Sample diameter
Initial Sample Aren
Vertical Shear al any time
Vertical Pressure at failure
s Qutput: : percentage of Siress
Cohesion
Angle of the internal friction
Stress test

Diirect Shear Test of Soil

This function enables the user to perform this experiment
e Input: vertical
Surface Area
e Output: Vertical stress
Shear Stress
Cohesion
Angle of friction siress
Graph (oi: X 1)
Liquid Limit Determination Using Casagrand Methed
This function enables the user to perform this experiment
= [nput: Number of Hits
Number of Sample (Tral)

Momber of container

Weight of wet sample and container
Weight of dry sample and conlainer
Weight of container
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e Qutput: Average Plastic Limit
Liquid Limit.
Graph (Number of hits X Water Conlent)

Field Density Test Using Sand Replacement Method

"This function cnables the user to perform this experiment

e [mput: Sample Number
Weight of wet soil taken from the hole
Weight of dry soil taken from the hole
Weight of empty cons
Weight of sand that fill the hole and cone
Weight of sand that fill the cone
Sand density

e  Ouiput: wet soil density

Dry soil density

Falling Head Soil Permeability Test

This function cnables the user to perfomn this experiment
e Input: Samplc Number
Sample Length
Time
Height before
Height 2
Arez of Container
Area of glass cross section

¢ Output: Permeability coefficient

Constant Head Soil Permeability Test

This function enables the user to perform this experiment
¢ Input: Sample Number
Amount of filtered waler from the sasmple
Sample Length
Cross sectional area

The time required for leak

Difference between watsr height in both tubes.

100
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s Qutput: Permenbility coefficient

Laboratory Compaction Test
This function enables the user to perform this expariment
& Input: Sample Number
Weight of ¢ylinder container and hase
Weight of cylinder container, base and the soil inside il.
Volume of container
Moisture content.
e  Output: wet soil density
Diry soil density
Graph (Pd X We)

Unconfined Compression Test of Soil
This function enables the user to perform this cxperiment
» Input: Sample Number
Compression Power
Initial cross sectional area
Initinl Height
Difference in height
® Output: Stress coefficient

Strain

11
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4.2.4 Constrains

Login:
¢ Login ID should contain at least six characters.
» Password should contain at least six characters,

s Password must be diflerent from the login ID.

s Only alphanumeric characters will be accepted

Create User:
o Login ID should contain at least six characters.
o Password should contain at least six characters.
o Dassword musl be different from the login [D.

o Legin ID and Password accepts only alphanumeric characters

Save Experiment
= Location: text within 20 characler
e Experimenter: text within 20 character
e Dnte : should be in date format

» Description: text.
Retrieve Experiment
+ Fxperiment number should be within 1-13,

+ Location should be alphabetical.

Water or molsture Content
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s the weight of empty container must be float in grams

= the weight of container and sample of s0il must be float in grams

» weight of cantainer and dry soil must be float in grams

Specific Gravity of Soil Using the Pycnometer
e the weight of empty container must be float in grams
s (he weight of container and sample of soil must be float in grams
= woight of container and soil sample and water must be float in grams
+ weight of container filled just with water must be floal in grams

Bulk Density determination wsing the Core Cutter
s diameter of ring or cylinder must be floal in cm

= ‘height of ring or cylinder: must be float in cm

» the weight of empty ring or cylinder must be float in grams

¢ the weight of emply ring or cylinder and the soil and two picces of
o (lass: must be float in grams

s weight of one piece glass must be float in prams

» weight of the viher picee glass must be float in grams,

Bulk Density determination using Immersion In water
« sample weight: must be float in grams
¢ the sample weight covered with paralfin: must be float in grams
¢ sample weight tipped in water must be float in grams
¢ density of paraflin: must be float in grams/cm.

Bulk Density determination by direct measurement
e sample weight. Must be [oat in grams
o length of container must be [loal in mm
» container width must be float in mm

= confainer height. Must be flout in mm
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Triaxial Shear Test
* Initial Length: must be float in mm
&  Sample Diameter: must be floal in mm
o Tnitial Sample Area.: must be float in mm
* Vertical Shear at any time: must be float in mm
s Vertical Pressure at failure must be float 1n mm

Direet Shear Test of Sail
= Vertical stress on the sample must be float in KNewton
= Surface Area must be float in meter square
=  must be float in KNewton

Liguid Limit Determination Using Casagrand Method
+  Number of Hits must be Integer
»  Number of Sample (Trial) must be Inteper
=  Number of container must be Integer
s Weight of wet sample and container must be float in gram
e  Weight of dry sample and container must be float in gram
s Weight of container must be floal in gram.

Field Density Test Using Sand Replacement Method
« Sample Number Hits must be Integer
e weight of wet soil taken from the hole container must be float in gram
= weight of dry soil taken from the hole container must be float in gram
* weight of empty cone conlainer must be float in gram
e weight of sand that fill the hole and cone container must be float in

gram
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* weight of sand that fills the cone container must be float in gram

Falling Head Soil Permeability Test
» Sample Number must be integer
+ Sample Length must he float in em
« Time must be float in second
¢ Height hefore must be [loal in em
+ Height 2 must be float m cm
+ Area of Container must be float in cm square

¢ Area of glass cross section must be float in cm square

Constant Head Soll Permeability Test
¢ Sample Number must be Inteper
+ Amount of filtered of water from the sample: must be flout in cm cube
¢ Sample Length must be flout in cm
* coross sectional area must be flout in om square
¢ the time required for Jeak must be flout in second

» difference hetween water height in hoth tubes: must be flout in cm

Laboratory Compaction Test
+ Sample Number must be Integer
+ weight of ¢ylinder container and base must be float in gram
# weight of cylinder container, base and the soil inside it. must be float
in gram
+ volume of container must be float in om®

* moistre content must be float

Unconfined Compression Test of Soil
¢ Sample Number must be Integer
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s Compression Power: must be float in ENewton
* TInitial cross sectional arca: must be float in cm square

¢ [Initial Height: must be float in mm

» difference in height must be floal in mm
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4.4 Database Design;

The following ER diagram shows the relationship between the tahles and the
cardinality ratio for each relation:

o

%

ExpMame

Figure 4.36 Database Design {ER-Diagram)

The Expinfo represents 13 different tables that relate with the other two tables (Users

and ExpName) in the same way as shown above in the conceptual entity relation

diagram.
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4.5 Functional Design:

This seclion analyzes the Database that we will in our softwars in order to store
results of experiments and retrieve them later when needed, also it includes the ER
Diiagram that shows the entity relationship of the tables.

the data hase will consist of 15 tables as shown below:

Exp_Name table

ColumnName | DataType |Length| Allow Nuls |
»% | [Experiment ID]| nUmMeric g
[Expariment name]  varchar 100
Description varchar 1000 W

Table 4.1 Exp_Name

Users table

CoumnNams | DataType |Length| Allow Nulls
»3 | userid numeric g
username varchar 100
userpass char B
admin binary 2

Table 4.2 Usera
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Water or Moisture Content table
Column Name | DataType |Length | Allow Nulls
E_ Exp ID numeric =]
@ |[Sequenticl Number ] numeric 9
i [User 1D] numeric g
" |[Date] datetime g
"~ |Notes varchar 1000 v
" |[The weight of empty cantaine decimal g
~|[The weight of container and s decimal 3
__|[weight of container and dry st decimal g
[Water or moisture content]  decimal 5

Table 4.3 Waler or Muoisture Content

Specific gravity defermination using Pycnometer table

I Column Nams | Data Type |Length | Allow nulls
@ |Exp_ID numetic 9
@ | [Seguential Number] numeric g
[User 1ID] numeric g
[Date] datetime B
p |Notes varchar 1000 W
[The weight of empty decimal o
[The weight of contair decimal 9
[weight of container a decimal g
[weight of container fi decimal ]
[Specific Gravity of So decimal o

Tahle 4.4 Specific gravity determination using Pycnometer
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Bulk Density determination Using Core Cutter table

ColumnName | DataType [Length| Allow Nulls

3 |Exp_ID numeric 9
#|[Sequential Number] numeric a
[User ID] numEeric g
[Date] datetime g

Notes varchar 1000 W
[Diameter of ring ar cy decimal 9
[Height of ring or eylin decimal 9
[The weight of empty decdmal 9
[weight of sail sample. decimal 9
[weight of one piece ¢ decimal 9
[weight of the other p decimal 9
[Bulk Density] decimal 3

Table 4.5 Bulk Density determination Using Core Cuiter

Bulk Density determination Using Immersion in water table

CoumnName | DataType |Length| Allow Nulls
Exp_ID numeric g
7| [Sequential Number] numeric 9
[User ID] numeric 2
[Date] datetime 8
Motes varchar 1000 4
[Sample welght] decimal g
[The sample weight cc decimal g
[Sample weight tipped decimal 9
[Density of paraffin,] decimal g
[Bulk Density] decimal 9

Tahle 4.6 Bulk Density determination Using Immersion in water
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Bulk Density determination Using Direct Measurement table

ColumnName |  Data Type |Lanath | aliow Nulls
b7 |Exp_D] rumeric g
E [Sequential Number] numeric g
[User 1D] numeric g
[Date] datetime 8
Notes varchar 1000 v
[Sample weight.] decimal g

[length of container] decimal
[Container width] decimal
[Container height.]  dedmal
[Bulk Dansity] decimal

WO WO WO WD

0

Table 4.7 Bulk Density determination Tlsing Direct Measurement

Tri Axial Compression and Shear Test table

ColumnName | DataType |Length | Allow Nulls

3 |Exp_ID| RUMBFC 9
% |[Sequential Number] numeric g
[User ID] numetric 9
[Date] datetime 8

Notes varchar 1000 W
[Inttial length. ] decimal 9
[Sample diameter.] decimal g
[Initial Sample Area.] dedmal 3
[Vertical Shear at any decimal 9
[Vertical Pressure at f. decimal g
[Sample Number] decimal 9
cohesion decimal 9
[angle of int=rnal Fricti decimal 9
[shear test] decimal 9

Table 4.8 Tri Axial Compression and Shear Test
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Direct Shear Test of Sofl table

Colum Name | DataType |Length| Aliow s

3 [Exp_1D] numeric g

% |[Sequential Number] numeric 9
~|[user 1D] numeric g
~|[Date] datetime B
__|notes varchar 1000 v

[Vertical stress on the decimal g |

~ |[5urface Area] decimal 9
~ |[Time] decimal g
] [Sample Number] decimal g
~ |[vertical stress] decimal e
T [Shear Stress] decimal g
| cohesion dacimal 9

Table 4.9 Direct Shear Test ol Soil

Liquid Limit Determination Using Casagrand Method table

CoumnName | DataTypz  [Length[ Allow Nulls |

¥@|Exp_ID rumerc 9
% |[Sequential Number] numeric q
i [User 1D] riumeric 9
[Date] datatime B
Notes varchar 1000 W
[Number of Hits] numeric 9

[Number of Sample] numeric
[Number of containgr] numeric
[Weight of wet sample decimal
[weight of dry sample decmal
[Weight of container] decimal
[Avarage Plastic Limit] decimal
[Liquid Limit] decimal

L% TR R v e LY = LT = [ = |

Table 4.10 Liquid Limit Determination Using Casagrand Method
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Field Density Test Using Sand Replacement Method table

ColumnName | DataType |Length | Allow pulls

ME |Exp_ID numetric g
¥ |[Sequential Number] numeric 9
[User ID] MuUmEric g
[Date] datetime B8

Notes varchar 1000 v
[Sampie Number] numeric g
[weight of wet soil tak decimal )
[weight of dry =oil taky decimal g
[weight of empty cone decimal o
= [weight of sand that f decimal G
[weight of sand that f decimal 9
[Sand density] dedimal =
[wet soll density] decimal 9
[dry sof density] decimal g

Table 4.1 Field Density Test Using Sand Replacement Method

Falling head Soil Permeabllity test tahle

ColumnName | DataType |L=ng:h | Allow Nulls |
»7 [Exp_ID MUmeric g
% |[Seqguential Number] numeric g
[User ID] numeric g
[Date] datetime 8
Notes varchar 1000 W

[area of Cortainer] decimal
[Ar=a of glass cross st decmal
[Permeabiity coeffice decimal

[Sample Number] rUmeric g
[Sample Length] dedimal 9
[Time] decimal 9
[Height before] decimal g
[Height 2] decimal 9
9
g
9

Table 4.12 Falling head Soil Permeability test
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Constant He

ad Soil Permeabllity Test table
columnName | DataType | Length | Allaw Nulls |

P2 Exp_ID| numeric 9

@ |[Sequential Number] numeric 9
" |[User ID] numeatic 9
"~ |[Date] datetime ;
| notes varchar 50 Y
" |[Sample Number] numeric g
~ | [amount of filtered we decimal 9
"~ |[Sample Langth] decimal 9
~ |[Cross sectional arsa] decimal 9
~ |[The time required for decimal g
" |[Difference between + decimal 3
| [Permeability cosfficie decimal 5

Table 4.13 Constant Head Soil Permeability Test

Laboratory Compaction Test table

Column Name Deta Type  |Length | Allow Nulls |

p |Exp_ID numearic g

[Sequential Numbet] numeric g9

[User ID] FUMmEeric g

[Dake] datetime fi

MNotes varchar 1000 W

[Sample Number] numeric g

[Welght of cylinder co decimal g

[Weight of cylinder co decimal 9

[Volume of container.. decimal 9

[Moisture content.]  decimal 9

[wet soil density] decimal g

[dry soil density] decimal u

Table 4.14 Laboratory Compaction Test
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Unconfined Compression Test Of Soil table

ColumnName | DataType  [Length| Allow Nuls |
ﬁ Exp_ ID numeric g
@ | [Sequential Number] numeric g
- [User ID] numeric g
~|(pate] datetime B
" | Mates varchar 1000 W

[Sample Number] numeric
[Compression Power] decimal
[Initial cross sectional decimal
[Initial Height] decimal
[Difference in haight] dedmal
-[5I:ress coefficient]  decimal
Strain decimal

O A0 O 0 O W0 0

Table 4.15 Unconfined Compression Test Of Soil
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4.6 Summery:

In this chapter we had designed the input and output screens needed for the
Geotechnical Software, and illustrates on each one the input and oulput variables and
the validation required for each input, also we explain this as flowcharts.

Alzo we did the Database Design, Showing the tables needed for the software and by

using the ER diagram we show the primary key for each table and the rclationship
between these tables.

As a result of these analyses, and after the approval of our instructor and Civil
Engineering Department S upervisor, we recommend going on working on the next
chapter which is the Coding and Implementation.
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Coding and Implementation

5.1 Introduction

5.2 Coding Programming Language:

3.3 Database System

5.4 Establishment of Development Environment.
5.5 Database Creation and Configuration

5.6 Coding and Unit Testing

5.7 Summary and Recommendations
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Coding and Implementation

5.1 Introduction

This chapter illustrates the coding and implementation of the system, where the
environment of the coding process and implementation will be determined. sach function

will be implemented and coded, the database and its relations, constraints and keys will

be implementad.

5.2 Coding Programming Language:

There are different types of programming languages that can be used in
coding the Geotechnical software, the work team decided to use the Visual

Basic 6.0 programming language as front end and the SQL Server 2000 as
back end (o save the results of the performed experiment.

5.2.1 Visual Basic 6.0:
Why Visual Basic 6.0 Designer?
Because of;
Reduced Development Time.
Reduced Development Cost.
- Ease of use.
- High Compatibility with Windows Environment,
- VB nceds less resources than VB Net
- Work team experience
- Shortage of time and big project requirements did not allow lcarning new language.
- VB.6.0 contents convenicnl for the project.

- We do not need the features of .Net technology.
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5.3 Database System
-struetured Query Language (SQL)

SQL Is a datubase sublanguage used in queering, updating, and margining relational
database, Morcover, it is not like the same sense as ather programming language such
s C or Pascal, SQL can cither be use in formulating interactive queries or be
emhedded in an application as instruction for handling data. SQL also conins
component for defining, ¢ ontrolling, aliering and securing d ata. SQL provide e agy

and flexibility way for using iL, so both technical and non-technical users can use it.

SQL server 2000 which used in database implementation have more thane one
features which strongly suppart the database configurations management, this feature
conceder the reason for which the SQL server 2000 conceder as the most popular and
reliable database application, some of this feature which use in this system is:

Enterprise manger:

[l is an administrative application that provides split-screens representation of SQL
server management capability, it is display the console tree and tools, and it is used to
create new SQI. server group, databuses. options and property for each SQL server
component,

1. Database Diagram:

Diagram are used to constructing actual database, it is concise and understandable
representation of ER data model

The figure below shows the dambasc disgram for the TriAxial Shear Test
Experiment.
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EXP nama

1§ |[Experiment 10]
| [Experimant name]
| |Description

Figure 5.1 Database Diagram

2. Security:

SQL server 2000 allows making user and graniing them a specific or data basing
administrator privileges in order to control the access of the database tesource

according to the nature of migration.
3. Migration:

It is the process of moving one dalabase information to another in the same

application or from one database application to another,

The implementation of the SQL server 2000

| Installation of SQL server 2000
2, Change password of the default user account.

3. Create the user account to use it ingtead of default 83 account.
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Establish of user account

s Administralor user acoount,

» TPublic uscr account

* (Create database

121
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5.4 Establishment of Development Environment,

5.4.1 Hardware Needed:
The minimum Hardware component to help in the implementation:
¢ Pentium4 PC of these [vatures:
= Speed 1800Mllz, 256MB RAM, 40GB H.D,
# Two flash memories.
& Printer.

s Input and output devices (keyboard, mause, sereen),

5.4.2 Software Environment.
The software development environment consists of the following:
s  Windows Operating System (Windows XP professional);

The application which is used to develop this system, is Visual Basic 6.0 require an
operating system to be usabie, the XP operaling system is one of the best operating
systems which could be used beside this, XP provide the following features which

consider as important issue to run the ASP.net:
-Operating System Tmplementation

Starting the implementation of the software by installing windows XP professional,
because 1t have capahilities to provide many service to client that is important to

implementation the other software needed.
-Windows XP professional installing:
Sleps tor installing:
1. Run selup program.

2, Run setup wizard.

LrY |

. Installing windows XP professional networking.

g

. Complete the setup program.
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e Office XP:

After installing windows XP it was chosen suitable office which was installed, (hat
help to wrile documentation in word and drown some figures on power point.

= VEB&0

This software was used to program all screens which used in this project that include
the screens for the experiments inputs, outputs, help, print and save screens.

Also this software was done very important part of this praject which is classification

and compare.
e S0L Server 2000
Why Microsoft SQL Server?
Becanse:
- Migh Compatibility with Microsoft Visual Basic,
- Special Suppart for Microsoft SQL Server in ASP.NET.

- Fit the size of the project since huge databuase 1s not required.

SQL Server Configurations: SQL Server was confipured with the default
configurations except secunity and awvthentication which becomes windows

authentication only and ASPNET user account was added.

Changing authenlication melhod.
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SO0 Server Properties [Confpara) - HIRRSHENBAVT

Senves Selings | DatebaseSeling: | Regleation | Active Dimetory |
Ganmal | Memoy | Processed EMIM?

| Secunty e e | e iy e L

sm&-«-mm barred on ‘Windows
accounts and 3 named SOL Server logs 1D and patssod

Avthenkic ation
" S0L Server and Windowe

Audi level |
& None ™ Faluw
rSumm M
Sm.nmﬂnemn e
; Ig Slmlwmsmﬁmhduhhwm
: 7 System account _
€ This accourt | i
I F’j"'\ Hid | |

Figure 5.2 Changing authentication method
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5.5 Database Creation and Configuration
Data base in this project are stored in these tables:
® Login: This table contains user_id, User Name, Password, Logged in, Admin.
¢ Experiments: This table contains the following fizlds:
Exp_Number, Exp Name, Description.
e Exp_Info: This Tabls contains the following felds:

Fxp_Number, User_ID, date, Notes, Inputs, outputs.

These tables were created by the SOL Server 2000 according Lo the following steps:

1. open the SQL Server 2000 by Clicking the Tnterprise Manaper as shown in the

Figure below:

j E-mail
=N phcrosalt Outhonk

[l Adobe Reader 6.0
| & Intscnst Explorer
figure 5.3 Opening the 3QL Server 2000

2. Open the Database folder



Chapter Five Coding and Implementation

3. Create a new Datnbase by right click on the data baze folder and choose New
Database, and fill in the Database name as follows:

B W i
BEEEEB s sz reld

Figure 5.4 Creating New Datahasc

4.Then we create the tables we need inside the Database as shown below:
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g
g
i

i
i

b1 B R <
DETREL T e ==
b

i
i
!

Figure 5.5 Creating a new Table

3. Finally, we fill the table fields and save it with the name we want.
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5.6 Coding and Unit Testing

The scrcens of the soflware were designed successfully, and the following figures

show the final view of these screens:

We degign the screens in VB.6.0 that is shown below:

Gt hafesl Softeare - flosia]

Fis Ed Mew Took Craph el

Palestine Polytechric Umversity
College of Engineering and Technology
Cumparter Systems Engimeening Departanid

Figure3.6 Login screen

Function allow the nser to enter and vuse the Program
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L R ETN Sl (T ] T L ] | F..||_|!||i

Fla B Yoo ok =gh mep

_\ Palzstine Polytechnic University
(_-h} College of Engineening and Technology
¥ 'LWWJ)HM_ s W@ﬁmﬁw

Figure5.7Main screen

This Screen Gives the Main Options for the user as ordinal and administrator user
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2 S0 rtis L]
Fle Edb Maw Todke draph Heb

Figure3 8 create user screen

This Function allow the Administrator (o ereate 2 new user
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& e o | Seftesrg [i K ||.||-“:-,|

Fie Ct “ew Tous Gaoh Falp

FigureS.9 Experiments screen

This Screen Gives the Experiments that are supported by the Geotechmical
Software.
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Figure5.10 Water or moisture Content screen

Water or moisture Content: this function enables the user to calculate the water or

muodsture contem
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W Lodlecihimical wollvvares - | 3pecil i Cro e ol Soll Weing e 1
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Figures. 11 Specific pravity determination using Pycnometer screen

Specific Gravity of Soil Using the Pycnometer: this function enables the user to

determine Specific Gravity of Seil Using the Pycnomets
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Figure3.12 Bulk Density determination Using Core Cutter screen

Bulk Density determinalion using the Core Cutter: this function enables the user to
determine Dulk Density determination using the Core Cutler
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Figure$5.13 Bulk Density determination Using Immersion in water screen

Bulk Density determination using Immersion in water: this function enables the user to

determine Bulk Density determinalion using Immersion in water
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Figure5.14 Rulk Density determination Using Direct Measurement screen

Bulk Density determination by direct measurement: this [unction enahles the user to

determine Bulk Density by direct measurement
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Figures.15 T Axial Compression and Shear Test screen

Triaxial Shear Test: this function enables the user to determine Traxial Shear

Initial Length: must be float in mm
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& Geter hmical Sofpegne [Direct shear Tesl ol Seil]
Fa ER Vew Toh Gazh el

Figure5. 16 Direct Shear Test of Soil screen

Direct Shear Test of Soil: this function ensbles the user to determine the Direct Shear of
“oil
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Figure5.17 Liquid Limit Determination Using Casagrand Method sereen

Liquid Limit Determination Using Cazagrand Method: this function enables the user to
determine Liquid Limit Using Casagrand Method
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Figure5,18 Field Density Test Using Sand Replacement Method screen

Ficld Density Test Sand Replacement Method: this function enables the user ta determine

Field Density Test Using Sand Replacement Method
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Figure5.19 Falling head Sail Permeability test sereen

Falling Head Soil Permeability Test: this unction enables the user o determine Soil

Permeahility using Falling Ilead test.
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Figures.20 Constant Head Soil Permeahility Test screen

Constant Head Soil Permeability Test: this function enables the user to determine Soil

Permeability using Constant Head test.
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Figures.21 Laboratory Compaction Test screen

Laboratory Compaction Test: this function enables the user to determine Compaction in
the laboratory
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Figure$.22 Unconfined Compression Test of Soil screen

Unconfined Compression Test of Soil: this function enables the user to determine the

shope of the sample at failure
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| Sooltwrare - [Help Topdes]

Iigure5.23 Help screen

This Screen Gives Help Topics on the Experiments that are supported by the
Geotechnical Software.
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5.7 Summary:

In this chapter the program is coded by the Visual Basic 6.0 Programming language, and
by using the SQL Server 2000 to store the results of the experiments,

Now the system is ready to be lested before the use, which will be done by the Civil
Engineering Department.
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6.1 Introduoction

After the software has been progrummed and a unit testing applied on the program, it is
now teady to be tested befare it can be used by the user (Civil Engineering Department),
by using the program in order to check it for errors.

6.2 Testing Plan:

The testing will be done by checking all the system screens, validations and functions.
The testing plan was put on to be performed in several steps, as follow:

= Testing the login Screen,

=  Testing the Creale user Screen

» Testing the Experiments one by one,

=  Testing the Graph Screens.

= Testing the Retrieve Experiment.

Ihe Testing frstly started with the Login screen, by trving to login as an administrator
and as & uscr and observing how the program deal with these cases. Afier that they create
a new user and observe if the program will login or not. and what privileges will be given
to that user.

The experiments were chocked by filling textboxes with virtual data to observe the
response of the program for valid and invalid data.

Save and print results is then checked lo determine whether they work properly or not.

The save is checked again by retrieving the results that have been saved previously. After

that Civil Engineering gives us some notes on the program that we must make.
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6.3 Testing Plan Results:

Testing

The following table shows particular inputs for the system and the expected behavior of

the system for these inputs, for each form:

Login Form:

[ GieriD=poikih
Password = 1230

Invalid user

Login

seriD= 015247
Paszsword = 1236

Valid

Create User Form:

Create user

| UserlD= poikih

Table 6.1 Login test

Name=raef

Password = 1236
Confirm Password=4568
Admin=0

Create user

Invalid UserlD

Incorrect  comfitmation of

password

UserlD= 5456
Name=raef

Password = 1236
Confirm Password=1236
Admin=0

Valid, user created

Create user

UserlD= 5456
Name=raef

Password = 1236
Conlirm Password=1216
Admin=10

Invalid , admin 0. 1

Table 6.2 Create User test
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Waler or moisture Content form:

the weight of empty container=10

| the weight of container and sample
Calculate result | of s0il=20 Valid, well calculate
weight of container and dry soil=15 | result

the weight of empty container=kj

the weight of contuiner and sample | Invalid, weight must be
Caleulate resul of soil=20 float

weight of container and dry soil=15

the weight of emply container=

the weight of container and sample
Calculate result of soil=20 Invalid, fill in data
weight of container and dry soil=15

Tabhle 6.3 Water or modsture Content test
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Specific Gravity of Soil Using the Pyvenometer

Calculate result

the weight of empty container=10
the weight of conlainer and sample
of soil=21

weight of container and soil sample
and water=30

weight of container filled just with

wator=20

Calculate resuli

Testing

Valid, well calculate

Tesult

the weight of empty contamer=10
the weight of container and sample
of soil=ax

weight of container and soil sample
and water=30

weight of container filled just with

water=20

Calculate result

Invalid, weight must be
float

the weight of empty container=10
the weight of container and sample
of soil=

weight of container and soil sample
and water=3()

weight of container filled just with

waler=20

Table 6.4 Specific Gravity of Soil Using the Pycnometer tesl

Invalid, fill in data
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Bulk Density delermination using the Core Cutter:

Calculate result

*height of ring or cylinder=10

*the weight of empty §nng or
cylimder=20

*the weight of emply nng or
cylinder and the soil and two pieces
of Glass=30

*weight of one piece glass=3
*weighl of the other piece glass=2

Testing

Valid, well calculate
result

*diameter of ring or cylinder=3

Calculate result

*diameter of Ting or cylinder=5
*height of ring or cylinder=10

“the weight of ompty rng or
eylinder=xv

*the weight of empty ring or
cylinder and the soil and two picces
of Glasgs=30

*weight of one piece glass=3
*weight of the other piece glass=2

Calcnlate result

. Invalid, weight must he
{loal

*diameter of ring or cyliﬁdm=5
*height of ring or cylinde=1{
*the weight of empty ring or
eylinder=20

*the weight of emply nng or

cylinder and the soil and two pieces
of (lass=

*weight of one piece glass=3

I *welght ol the other piece glass=2

Invalid, fill in data

Table 6.5 Bulk Density determination using the Core Cutter test
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Bulk Density determination using Immersion in water :

‘ *sample weight=4

*the sample weight covered with
i Calculate result paraffin=10 Valid, well calculate
' *sample weight tpped in water=15 | result

*density of paraffin=>3

*sample weight=4
*the sample weight covered with | Invalid, weight must be
| Caleulate result paratfin=ds float

*sample weight tipped in water=15
*density of paraffin=3

*sample weight=4

*the sample weight coversd with
Calculate result paralfin=110 Invalid, fill in data
*sample weight tipped in water=

*density of paraffin=5

Table 6.6 Bulk Density determination using Immersion in water test
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Bulk Density determination by direct measurement:

* sample weight=4

Testing

Calculate result

*length of container=7

*contamer width=4

*container height=4

Valid, well caleulate

result

Calculate pegull

* sample weight=4
*length of container=qw
*comtainer width=4

*conlainer height=0

Invalid, weight must be

flaat

Caleulate result

o sﬁmpla weight=4
*length of container=
*container width=4

*container height=9

Invalid, fill in data

Table 6.7 Bulk Density determination by direct measurement tast
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Triaxial Shear Tegt

* Initial length=5
*Sample diameter=10 Valid, well calculate
Calculate resull *Initial Sample Arca=15 result

*Vertical Shear at any time, =11

*Vertical Pressure at failure=13

* Initial length=5
*Sample diameter=10 Invalid, weight must be
Caleulate result *Initial Sample Area=gh float

*Vertical Shear at any time.=1 |

®Vertical Pressure at failure=13
* Initial length=5

*Sample diameter=10

| Calculate result *Initial Sample Area= Invahd, fill in data

*Vertical Shenr at any time.=1 |
*Vertical Pressure at failure=13
Table 6.8 Triaxial Shear Test
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Direct Shear Test of Soil

*vertical stress on the sample=140

*Surface Area=a0) Valid, well caleulate |
Calculate rasult *chear stresz=120 reasult

*vertical stress on the sample=140

*Surface Area=00 Invalid, weight must be
Calculate result *shear stress=rt ' foat

*vertical stress on the sample=140)
*Surface Atea=6(
Calculate result *shear stress= | Trvalid, fill in data

Table 6.9 Direct Shear Test of Soil Test
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Liquid Limit Determination Using Casagrand Method

* Number of Hits=3

*Number of Sample (Trial)=1 Valid, well calculate
Caleulate result *Number of container=1 result
*Weight of wet sumple and
container=350
*Weight of dry sample and
container=16
*Weight of container=12
* Number of Hits=3
*Number of Sample (Trial)=1 Invalid, weight must be

Calculate result *Number of container=1 float
*Weight of wet sample and
container=poi
*Weight of dry sample and
conlainer=36

*Weipht of container=12

* Number of Hits=3
*Number of Sample (Trial)=1
Calculate result *Number of coniner=1 Invalid, 11 in data

*Weight of wet sample and
confainer=
*Weight of dry sample and

container=36

*Weight of conminer=12

Table 6.10 Liquid Limit Determination Using Cassgrand Method Test
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Field Density Test Using Sand Replacement Method

Calculate resalt

*Sample Number=]

*weight of wet soil taken from the
hole=4

*weight of dry soil aken Gom the
hole=3

*weight of empty cone=8

*weight of sand that fill the hole and

cone=6

*weight of sand that fill the cone=10

*Sand density=10

Testing

Valid, well ecalculate
rezult

Calculate result

*Sample Number=1

*weight of wet soil taken from the
| hale=4
*weight of dry soil taken from the
hole=3

*weight of empty cone=8

*weight of sand that fill the hole and
cone=6

*weight of sand that fill the cone=10
*Sand density=10

Invalid, weight must be
float

Calculate result

* Number of Hits=3

*Number of Sample (Trial)=1
*Number of container=|

*Weight of wel sample and
container=

*Weight of dry sample and
conlainer=36

FWeight of container=12

Invalid, fill in data

Table 6.11 Field Density T'est Using Sand Replacement Method Test
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Falling Head Soil Permeability Test

Testing

*Sample Number=]
| *3ample Length=4
Calculate resull *Time=3
| *Height before =8
*Height 2=8
*Area of Container=45

*Area of glass eross section=30

Valid, well caleulate
result

- *Sample Number=1
*Sample Length=4
Caleculate result *Time=jhn

*Height before =8
*Height 2=8

*Area of Container=435

*Area of glass cross section=20

| . =
Invalid, weight must he

float

*Sample Number=]
*Sample Length=
Calculate result *Time=5

| *Height before =8
*Height 2=8

*Atea of Container=43

| *Area of glass cross section=30

Invalid, fill in data

Table 6,12 Falling Head Soil Permeability Test
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Constant Head Soil Permeability Test

*Sample Number=2
*amoun! of filtered water from the | Valid, well calculate
Caleulate result sample=10 result

*Sample Length=12

*cross sectional area=15

*the time required for leak=60
*difference between water height in
both mibss =4

*Sample Number=2
*amount of filtered waler from the | Invalid, weight must be
Calculate result sample=tr flat

*Sample Leagth=12

*cross scclional area=15

*the time required for leak=60
*difference hetween water height in
both tubes =4

"‘S.a.rmplﬁ Number=2

|
*amount of filierad water from the |

Calculate result sample=10 Invalid, fill in data
*Sample Length—=

*erogs sectional area=15

*the time required for leak=60
*difference betwesn water height in
both tubes =4

Table 6.13 Constant Head Sail Permeability Test
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Laboratory Compaction Test

*Sample Number=1

*weight of cylinder container and | Valid, well calculate
Calculare result base=10 result
*weight of cylinder container, base
and the soil inside it=20

*volume of container=14

Fmoisiure conlent=3

|
*Sample Number=1 |

*weight of cylinder container and | Invalid, weight must he
Calculate result base=uiy float i
*weight of cylinder container, base
and the soil imside i=20
*volume of container=14

¥*moisture conlent=3

*Sample Mumber=1

*weight of cylinder container and
Calculate result base=10 Invalid, fill in data
*weight of cylinder container, base
and the soil inside =20

*volume of container=14

“moaisture conlenl=

Table 6.14 Laboratory Compaction Test
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Unconfined Compression Test of Soil

*Samplc Number=1 |
*Compression Power=50 Valid, well calculate
Caleulnte result *Initial cross sectional area=10 regull

*Initial Height =5
*difTerence in height=14

*Sample Number=1 ]
*Compression Power=50 Invalid, weight must be
Calculate result *Initial cross sectional area=sacy float

*Initial Height =5
*difference in height=14

#Sample Number=1
*Compression Power=3()
Calculate result *Initial cross seclional area= Invalid, fill in data
i *nitial Height =5
*difference in height=14

Table 6.15 Unconfined Compression Test of Sail
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6.4 Summery

In this ¢ hapter a testing plan was applied on the system, and il gives usa successful
resulis.

Now the system is ready to be used by the user (Civil Engineering Department), and we
will follow the unexpected problems that may appear during the use of the program.
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Maintenance

7.1 Introduction

7.2 Establishment of production environment
7.3 Migration and deployment plan

7.4 Maintenance plan

7.5 Summery and Recommendation
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7.1 Introduction

During the operation and working period, errors and omissions in the original
requircments are discovered. Program and design errors emerge and the need for new
functionality is idenlified, problem resolution (corrective), enhancements, and

interface modifications. The system must thersfore evolve to remain useful.

In this section we illustrate how to estoblish the production environment, migration

and deployment plan and the maintenance plan.

7.2 Establishment of production environment
In this section we will determine how to establish the production environments which

are: hardware requirement, setup database and the installation process.

Hardware Requirements:
The Hardware companents that had been used in the project are:
o Pentiumd PC of these [eatures:
= Speed 1800MHz, 256MB RAM, 40GB H.D.
» Printer.

» Input and output devices (keyboard, mouse, screen).

Setup Database:
The database had been taken as follows:
»  Open SOQL Server Service manager
s Stop the Service
» Go o C\programfiles' Microsoft SQL Server'MSS5QL\Data
# Then copy the datahase (GEOQ).
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Installation:

Aller setting up the database on the user environment, the user can run the software
directly without need to install it, since the software is EXE file which is compatible
with the available windows operating systems( 98, millinuim, 2000, XP).
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7.3 Migration and deployment plan

This section will include the way in which the system will be in the production
environment. There are three ways for that:

Parallel, dircet and pilot.

Direet way:
Since there is no previous software for the peotechnical lab, the software will be
putted dircctly in the production environment.

7.4 Maintenance plan

The maintenance plan is concemed with the emror handling and how the user can

report these errors.

Error handlinp:
We had handled the predicted errors that may oceur, caused by the invalid inputs or
the semantic inputs and make our best to avoid these errors. In case of other errors,

the user can contact us so that we will repair those errors.
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7.5 Summery:

In this chapter 2 maintenance and setup plan on the system done and it have a
acceptable results.

Now the system is ready (o be setup by the user (Civil Engincering Department), and
we will follow the unexpecied problems that may appear during the semp of the
program.
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Abhout Geotechnical Software:

Geotechnical lab is one of the main labs in the Civil Engineering
Department at Palestine Polytechnic University (PPU). This lab contains 13

experiments; each expcriment has a specific problem,

The Supervisor of this lab faces a lot of problems in solving these problems
in that it takes a lot of time doing calculations, they are error prone, some of them

are very difficult to solve and tedious, and don't give the required degree of

acouracy.

The idea of this project was put on as a graduation project by Dr. Nabil Al-

Julani many times during the last three years.

Thus, there is a need for computer based system to solve these problems. This
system should have the capability of reading data measured practically, and follow
a specific algorithm to solve the problem and gives the results. The system also
should be able of giving the results as a report including plotting when required,

and saving these results then printing them when needed.

Based on the previous information, in that there is a need for computer based
system to solve these problems. This idea was raised after two meetings with Dr.
Talahmeh and Dr. Julani were a number of ideas d iscussed and evaluated, and
after extensive search through the Geotechnical experiment books we decided to

adopt this idea and apply it on PPU.
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Experiments Included in the Software

The following table includes the experiments programmed in this
sofliware:

Exp no.l Water or Moisture Content
Exp no.2 Specific gravity determination using Pycnometor
Exp nn3 Bulk Density determination Using Core Cutter |
Exp no.4 Bulk Densily determination Using Immersion in water
Exp no.3 Bulk Density determination Using Direct Measurement
| Exp no.6 Tri Axial Compression and Shear Test
Exp nu.7 Dharevl Shear Test of Soil
Exp no 8 Liquid Limit Determination Using Casagrand Method |
m - | Field Density Test DUsing Sand Replacement Method
Exp no. 10 Falling head Soil Permeability test
Expno.l | Constant Head Soil Permeability ‘Lest
Expno. 12 Laboratory Compaction Test
Expno.13 Uneonfined Compression Test Of Soil
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How to use:

The user of the program should have knowledge of the use of the

Geotechnical lab in order to use it in an efficient way,

The Main steps that the user should follow in using the Software:
1. He should have a valid user name and password so that he can
login and use it
2. After you login you have 5 main choices as administrator and three
as an ordinal user, the choices for the user are:

Retrieve for administrator only

o »

Experiments

Create user for administrator only

a 0

Print
Save
Help

i -

g, Exit
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Retricve Choice:

Allows the administrator to see the old exp. Saved in the database and all

of that experiments information:

The user firstly should select the experiment he wants to see, after that the
program will display all that experiment mformation in a new form such
as:

¢ [lger Name

® [Experimenter name

¢ Date of performing the Experiment

¢ Notes of the Experimenter about the experiment

* Experiment Parameters

After that the user has other choices to do:
* Print these Values
e Perform it Again by Sclecting New
e Help on thal Expenment

* To go Back to main menu or to the Experiments Menu

-Retrieve (search) results: the Data types of the experiment the user looks
for must be the same as they are in the Database, this should provide the

user with the required information aboult that experiment.
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Experiments:

Allows the administrator or user to select one experiment to perform

among 13 different experiments.

Inside the experiments the user can fill in data and then calculate results,
after that he has the following choices:

& Save

s Retrieve

» Perform the experiment again

¢ Go back to main menu or experiments menu

¢ Exit from the program

Create user:

Allows the administrator only to create a new

Print:

Allows the administrator only to create a new user or administrator

the users are constrained to the User]D and password given by the
administrator, so that no user can create other users or change his
password only through the administrator

Print: it requires that an experiment is previously done and is currently

viewed on the sereen; this function must be disabled while the results are

not ready
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Save:

Save an experiment must be previously done and results are viewed, also
the user should give valid parameters for experiment name, location of

the experiment

Help:

Given briefly cxplanation to the administrator or user for each

gxperiment.

Help frames must be provided for all experiments, and must contain clear
steps on how 1o implement each one; also it give the user all

the input parameters and data type for each one.

Exit from the program:

. Allows the user to exit from the program (Ending the Program)

How to contact us:

The User of the program can contact us directly through the Computer
Engineering Department or by the following E-mail:

Raef86@yahoo.com

Eng BRawasmehyahoo,com

Naser_ 17 12{@yahoo.com




Appendix B

Source Code
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Public comm As New ADODB.Cannection
Public RS As New ADODE Recordscl
Public com As New ADODB.Command
Private Sub Command]_Click()

Dim v As Double

Dim ml As Double
Dim m2 As Double
Dim m As Double
Dim p As Double
Diim pp As Double

On Error GoTo Exr handling

If Textl.Text="" Then

MsgBox ("please fill in the data"), (vbOKOnly), ("Geotechnical Software")
Tixit Suh

End IT

If Text2.Text ="" Then

MsgBox ("please il] in the data”), (vbOKOnly), (" Geotechnical Software")
Exit Sub

End If

If Text3 Text ="" Then

MsgBox ("please fill in the data"), (vbOKOnly), ("Geotechnical Software™)
Exit Sub

End If

Tf Text4. Text = "" Then
MsgRox ("please fill in the da"), (vbOKOnly), ("Geotechnical Software')
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Exit Sub
End If

m = Text].Text

ml = Text? Text
m2 = Text3. Text
e = Textd Text

v=(ml -m2)-(ml-m)}/pp
p=m/v

Label?(1).Caption =p
Command3.Enabled = True
Commandd. Enabled = True

Textl.Enabled = False
Text2 Enabled = False
Textd.Enabled = False
Text4.Enabled = False

Source Code

MsgBox "Error " & Err. Number & " | " & Err.Description, vbOKOnly,

Text6.Enabled = False
Text7 inahled = False
Text8 Enabled = Falze
Exit Sub

Em_handling:
"Geolechmical Saftware"
End Sub

Private Sub Command?_Click()
BulkDensitydeterminationusinglmmersioninwater. Hide

helpd. Show
End Sub
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com.CammandType = adCmdText

Set RS = com, Execute

comn. Close

MsgBox ("Data Successfully Added to the DataBase™), vbOKCancel, ("Gestechnical
Software™)

Adodc] .Refresh

DataList].Refresh

Command3.Enabled = False

End Suh

Private Sub Command4 Click{)
On Error GoTe Err_handling

Err_handling;
MszBox "Error " & Emr.Number & " | " & Err.Description, vbOKOnly,
"Geotechnical Saftwars"

End Sub

Private Sub Command5_Click()
BulkDensitydeterminationusinglmmersioninwater. Hide
Main, Show

End Sub

Private Sub Command6_Click()

Dim answer As Integer

Select Case MsgBox("Are You Sure You Want To Exit", vbOKCancel, " EXTT")
Case |

End

Case 2

Case [ise

End Sclect
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End Sub

Privare Sub Command? Click()
BulkDensitydeterminationusinglmmersioninwater. Hide
Expeniments Show

End Sub

Private Sub Command®_ Click()
Text].Enabled = True
Text2.Enabled = I'rue
Text3.Enabled = True

Textd Enabled = True
Text6.Enabled = True
Text7.Enabled = True
Text8.Coabled = True

Text] . Text=""

Texe2 Text=""

Textd Text =""
Textd.Text=""

Text? Text=""

Texth. Text = Date
Label7(1).Caption = "Result"
Label12.Visible = False
Text8.Visible = False
Command4.Enabled = False
Command3.Enabled = False
Command1.Enabled = True
Label6(0). Visible = False
DataList]l.Visible = False
Textl . SetFocus

Fnd Sub

Private Sub DataList] Click()
Labell2.Visible = True
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Text® Visible = True

% = DataList] Selectedliem
id = Datalizt] BoundText

conn.CormectionString = "Provider=SQLOLEDB. 1 Integrated Security=SSPI;Persist
Security Info=Ialse;Initial Catalog=Geo;Data Source=EAEFCOMP"
conn. CursorLacation = adlJseServer

conn.Open

Namecom = "select * from [Bulk Density determination using Immersion in water]
where [ Sequential Number] ="

Namecom = Namecom & Trim(id)

Namecom = Namecom

com.CommandText = Namecom

com.ActiveCConnection = conn

com.CommandType = adCmdText

Set BS = com.Fxceoute

Text] Text = RS("sample weight")

Text2 . Text = RS{" The sample weight covered with paraffin")
Text4. Text = RS{"Densily of paraffin.")

Text3. Text = RS("Sample weight tipped in water")

Text7. Text = RE("Notes")

Textd. Text = RS("date")

Label7(1).Caption = RS("Bulk Density")

useriddid = Trim(RS(" User ID"))

conn.Close

conn. ComnectionString = "Provider=SQLOLLDB. 1;Integrated Security=SSPI; Persist
Security Info=False;Initial Catalog=Geo;Data Source=RAEFCOMP"
conn.CursorLocatiom = adl JseServer

conn. Open
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Namecom = "select usemame from users where userid = (select userid from [Bulk
Density determination using Immersion in water] where [Bulk Density determination
uging Immersion in water].[Sequential Number]="

Namecom = Nameccom & x

Namecom = Namecom & )"

com.Command Text = Namecom

com. ActiveConngetion = conn

com.CommandType = adCmdText

Set RS = com. Execute

Text8 Text = RS("username")

conn.Close

Command4 Enahled = Falsz
Command? . Enahled = False
Command ] .Enabled = False

End Sub

Private Sub Form_GotFocus()
WindowState = 2

Text5 Text= Main uin
Taxtl.SetFocus

End Sub

Private Sub form_load()
WindowState =2
Text5.Text = Main.uin

Texth. Text = Diata
End Sub
Private Sub Tex!1_LostFocus()

If Textl Text="""Then
Exit Suhb
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End If

I IsWumeric{Text1. Text) Then

Elze

Textl.Text=""

MsgBox ("ERROR DATA, Data must be fleat"), (vbOKOnly), ("Geolechnical
Softwara"}

Exit Sub

End If

End Sub

Private Sub Text2 LostFocus()
If Text2. Text="" Then

Exit Sub

End If

If IsMumeric(Text2. Text) Then
Else

Text2 Text=""

MsgBox ("ERROR DATA, Data must be float"), (vbOKOnly), ("Geotechnical
Software")

Exit Sub

End 1f

End Sub

Private Sub Texi3_LostFocus()
If Texti3. Text ="" Then

Exil Sub

End If

If IsNumeric(Text3. Text) Then
Llsa

Textd. Text=""

MsgBox ("ERROR DATA, Data must be float"), (vbOKOnly), ("Geotechnical
Software")

Exit Sub

End If
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End Sub

Private Sub Textd |LostFocus()
If Text4. Text="" Then

Exit Sub

End If

Il IsNumeric(Text4, Text) Then
Flse

Texid. Text =""

MspBex ("ERROR DATA, Data must be float"), (vbOKOnly), ("Geotechnical
Softwarc")

Exit Sub

End IF

End Sub
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