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ABSTRACT

The aim of special engineering project is to adapt the usefulness of internet
and computer's application to create the program which can calculate the internal
force and defection of the single span beam subjected to variety of loadings such as
point load, distributed load. The distributed load can be linear function, couple force
or bending moment.

The application itself is programmed and coded by JavaScript language and
distributed as the online application, which use HTML5. The output results from the
calculation are

1. The equations of shear force diagram, Bending moment diagram and the

diagram of shear force, Bending moment, rotation and deflection of
structure beam at arbitrary section.

2. Display the relationship between shear force diagram, Bending moment

diagram, Angle of deflection and displacement of deflection in the form of

graph on any section of the structure



This application can be useful for engineer or anyone who want to calculate
and design the structure because it is the web application so it can be accessed
anywhere anytime from a variety of device such as smartphone, laptop, computer
over the internet and also can be use offline .This grants us the opportunity and ability
to bring the complex calculation tool with us anywhere which might also decreases

human error in calculation process.
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Position from 0 .. 0.9,12

Forcamé........... 0.00.0.00.0.00
Forebe........... 0.00.0.00.0.00
Forcec............. 0.00,2000.00,-6000.00

Moment ax®.... 0.00,0.00,0.00
Moment bx2........ 0.00.0.00,0.00
Moment cx ........ 0.00,2000.00,-6000.00
Moment d ......... 0.00.0.00,18000.00

Position from 0 .. 0.000.9.000,12.000

Degree ax®.. ... 0.00.0.00,0.00
Degree bx®.._...... 0.00,0.00,0.00
Degree o .. 0.00.0.00.-0.00
Degree dx......... 0.00,0.00,0.00

Degreee ........... 0.00,-0.00,0.00

Deflection ax®.... 0.00,0.00,0.00
Deflection bx*.... 0.00,0.00,0.00
Deflection ... 0.00.0.00,-0.00
Deflection dx®.... 0.00,0.00.0.00
Deflectionex ..., 0.00,-0.00,0.00
Deflectionf....... 0.00,0.00,-0.01
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<IDOCTYPE html>
<html lang="en" style="height: 100%;">
<head>

<title>ZBeam 1.0beta</title>

<link rel="icon" type="image/png" href="pic/logo.png">

<title>Bootstrap Example</title>

<meta charset="utf-8">

<meta name="viewport" content="width=device-width, initial-scale=1">

<link rel="stylesheet" href="lib/bootstrap.min.css">

<script sre="lib/jquery.min.js"></script>

<link rel="stylesheet" href="lib/bootstrap.min.css">

<style>

body{overflow-x:hidden; overflow-Y:hidden;background-color: #clclcl; padding:0px;
margin:0px;

max-width: 100%;

height: 100%;

}

#ifm{border-width: Opx;width:100%:;height:100%;box-shadow: 0 dpx 8px 0 rgba(0, 0,
0, 0.2), 0 6px 20px 0 reba(0, 0, 0, 0.19);

margin-right: Opx; margin-left: Opx; display: block; width: 100%; height: 1009%;

border: none;
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teerid{
height:100%
padding-right: Opx;
padding-left: Opx;
padding-top:0px;
padding-bottom:0px;
}
div.rowfheight:100%
margin-right: Opx; margin-left: Opx;max-width: 100%:;}
</style>
</head>
<body style="height: 100%;">
<div class="row" style="height: 100%;">
<div class="col-sm-1 col-md-1 col-lg-4 visible-md visible-lg visible-sm"
style="height: 100%;"></div>
<div - class="col-sm-10 col-md-10 col-le-4 height:100%" id="egrid"
style="height: 100%;padding-right: Opx;padding-left: Opx;">
<iframe id="ifm" src="index.htm!(" style="height: 100%;">
<p>Your browser does not support iframes.</p>
</iframe>
<p>test</p>
</div>
<div class="col-sm-1 col-md-1 col-lg-4 visible-md visible-lg visible-sm
height:100%" style="height: 100%;"></div>
</div>
</body>
</html>
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<IDOCTYPE html>
<html>
<head>
<title>ZBeam 1.0beta</title>
<link rel="icon" type="image/png" href="pic/logo.png">
<meta charset="utf-8">
<meta name="viewport" content="width=device-width, initial-scale=1">
<link rel="stylesheet" href="lib/bootstrap.min.css">
<script src="lib/jquery.min.js"></script>
<script src="lib/bootstrap.min.js"></script>
<script src="lib/Math.js"></script>
<script src="lib/Chart.bundle.js"></script>
<script src="aglib/AlgoSecl.js"></script>
<script sre="aglib/CjMain.js"></script>
<script src="aglib/GcjD.js"></script>
<script src="aglib/GcjS.js"></script>
<script src="aglib/GForce.js"></script>
<script src="aglib/GMoment.js"></script>
<script sre="aglib/InputAndSort.js"></script>
<script src="aglib/ReData.js"></script>
<script src="aglib/ReCon.js"></script>
<script sre="aglib/FindCross.js"></script>
<script src="aglib/OutCheck.js"></script>
<script src="aglib/Graph.js"></script>
<style>
body{background-color: #clclcl;max-width: 100%:overflow-x: hidden:}
#alll{max-width: 100%;overflow-x: hidden;}
#section1{padding-top:50px;padding-bottom:20px;color: #595959; background-
color: #E6EGEE;}
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#section2{padding-top:50px;padding-bottom: 20px;color: #595959; backeround-
color: #f3f3f3;}

#section3 {padding-top:5 0 px;padding-bottom:2 0 px;color: #000; background-
color: #fff;}img.logo{position: absolute;left: 30px;top: 1px;ldiv.form-group{padding-left:
1 em;padding-right: 1 em;}div.offs{padding-left: 1 em;padding-right: 1 em;margin-top:
1 5 px;margin-bottom: 1 5 px;th1 {font-weight: bold;}canvas{display: block; margin: 0
auto;}div.f-find-cross{font-weight: bold;}img.picforce{display:inline-block; height:50%:}
h3 {display:inline-block;}h5{display:inline-block;}p.showMV{display:inline-block}#breset
{display:inline-block;position:  relative;top:-9  px;#bedit{display:inline-block; H#ffcs{}
#ssbofposition: relative;top:-3 px;color: #adadad;}unitc{color:# 8 e8 e8 e;}div.fixed
{position: fixed; top: 55px; right:10px;}#tegrid{padding-right: 0 px; padding-left: Opx;}
</style>
</head>
<body id="all1">
<nav class="navbar navbar-inverse navbar-fixed-top">

<div class="container-fluid">

<div class="navbar-header">

<button type="button" class="navbar-toggle" data-toggle="collapse"
data-target="#myNavbar">

<span class="icon-bar">

</span>

<span class="icon-bar">

</span>

<span class="icon-bar">

</span>

</button>

<img src="pic/logo.svg" alt="ZBeam Logo" height="50px">

</div>

<div>

<div class="collapse navbar-collapse" id="myNavbar">

<ul class="nav navbar-nav"'>
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J</font></hd>

<li><a href="#section1">Input</a></i>

<li><a href="#section2">Edit</a></li>

<li><a href="#section3">Result</a></li>

</ul>

</div>

</div>

</div>

</nav>

<div id="sectionl" class="container-fluid">
<center><h1>Input</hl></center>

<hr width="96%" size="10"> <h3>&nbsp;Add Beam&nbsp;&nbsp;</h3>
<h5 id="ssbo">[ Support simple beam only J&nbsp;&nbsp;&nbsp;</h5>
<form>

<div class="form-group"><label>

<hd4 >&nbsp;Beam Lenght &nbsp;&nbsp;<font id="unitc">[ m
</label>

<input type="number" class="form-control" id="bl" placeholder="0">

</div>

<div class="form-group">

<label><h4  >&nbsp;Beam E  &nbsp;&nbsp;<font  id="unitc">[
kg/cm<sup>2</sup>]</font>

</hd>

</label>

<input type="number" class="form-control" id="be"
placeholder="0"></div>

<div class="form-group">

<label><h4 >&nbsp;Beam |  &nbsp;&nbsp;<font  id="unitc">[

cm<sup>4</sup>]</font>
</hd>
</label>
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<input type="number" class="form-control" id="bi" placeholder="0">

</div>

</form>

<center>

<button type="button" class="btn btn-primary"
onclick="getBeam()">Add

</button>

</center>

<hr width="96%"><h3>&nbsp;Add Point Load&nbsp;&nbsp;&nbsp;
</h3><img id="picforce" src="pic/force.svg" height="30px">

<form>

<div class="form-group">

<label>

<h4>&nbsp;Load Magnitude &nbsp;&nbsp;<font id="unitc">[ kg ]

</font>

</hd> </label>

<input type="number" class="form-control" id="fv1p" placeholder="0">

</div>

<div class="form-group">

<label><hd4>&nbsp;Load Location &nbsp;&nbsp;<font id="unitc">[ m ]

</font>

</hg>

</label>

<input type="number" class="form-control" id="fx1 p"
placeholder="location from 0">

</div></form>

<center>

<button type="button" class="btn btn-primary"
onclick="getForcel()">Add</button>

</center>

<hr width="96%"><h3>&nbsp;Add Uniform Distributed Load</h3>
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<center>

<img id="picforce" src="pic/force.svg" height="30px">

</center><form>

<div class="form-group">

<label>

<h4 >&nbsp;Load Magnitude &nbsp;&nbsp;<font id="unitc">[ kg/m
J</font></hd>

</|label>

<input type="number" class="form-control" id="fv1u" placeholder="0">

</div>

<div class="form-group">

<label>

<hd>&nbsp;Start Location &nbsp;&nbsp;<font id="unitc">[ m ]</font>

</hd>

</label><input =~ type="number" class="form-control" id="fx1 u"
placeholder="location from 0">

</div>

<div class="form-group">

<label>

<h4>&nbsp;End Location &nbsp;&nbsp;<font id="unitc">[ m ]

</fent>

</hd>

</label>

<input type="number" class="form-control" id="fx2 u”
placeholder="location from 0">

</div>

</form>

<center>

<button type="button' class="btn btn-primary"
onclick="getForce2()">Add</button>

</center>
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J</font></hd>

J</font>

<hr width="96%"><h3>&nbsp;Add Triangular Distributed Load</h3>
<center>

<img id="picforce" src="pic/force.svg" height="30px">
</center><form>

<div class="form-group">

<label>

<h4 >&nbsp;Start Magnitude &nbsp;&nbsp;<font id="unitc">[ kg/m

</label>

<input type="number" class="form-control" id="fv1t" placeholder="0">
</div>

<div class="form-group">

<label>

<hd4 >&nbsp;End Magnitude &nbsp;&nbsp;<font id="unitc">[ kg/m

</ha>

</label>

<input type="number" class="form-control" id="fv2t" placeholder="0">
</div>

<div class="form-group">

<label>

<hd4>&nbsp;Start Location &nbsp;&nbsp;<font id="unitc">[ m J</font>
</hd>

</label>

<input type="number" class="form-control" id="fx1 t"

placeholder="location from 0"></div>

<div class="form-group">

<label>

<h4>8&nbsp;End Location &nbsp;&nbsp;<font id="unitc">[ m J</font>
</hd>

</label>
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<input type="number"

placeholder="location from 0">
</div></form>
<center>
<button type="button"

onclick="getForce3()">Add</button>
</center>

<hr width="96%">

class="form-control" id="fx2 g

class="btn btn-primary"

<h3>&nbsp;Add Moment&nbsp;&nbsp;&nbsp;</h3><img id="picforce"

src="pic/moment.svg" height="30px"><form>
<div class="form-group">
<label>
<h4 >&nbsp;Moment
kg<sup>.</sup>m ]</font></h4>

</label>

Magnitude &nbsp;&nbsp;<font

id="unitc">[

<input type="number" class="form-control" id="mv" placeholder="0">

</div>
<div class="form-group">

<label>

<h4 >&nbsp;Moment Location &nbsp;&nbsp;<font id="unitc">[ m

J</font>
</hd>
</label>
<input type="number"
placeholder="location from 0">
</div>
</form>
<center>
<button type="button"
onclick="getMo()">Add</button>

</center>

class="form-control" id="mx"

class="btn btn-primary”
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</div>

<div id="section2" class="container-fluid">

<center>

<hl
id:"bedit">&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;Edit&nbsp;&n
bsp;&nbsp;</h1>

<button  id="breset"  type="button" class="btn  btn-default"
onclick="startAR()">Reset</button>

</center>

<form class="form-inline"><span>Beam Lenght .....&nbsp;</span>

<span id="showBL" ></span></form>

<form class="form-inline"><span>Beam El .............. &nbsp;</span>

<span id="showBEl" ></span></form>

<hr width="100%" size="1">

<form class="form-inline"><span>Force position 1 ..&nbsp;</span>

<span id="showFX1" ></span>

</form>

<form class="form-inline">

<span>Force position 2 ..&nbsp;</span>

<span id="showFX2" ></span></form>

<form class="form-inline"><span>Force value 1 .....&nbsp;</span>

<span id="showFV1" ></span></form>

<form class="form-inline"><span>Force value 2 .....&nbsp;</span>

<span id="showFV2" ></span></form>

<form class="form-inline">

<span>Force Type .......... &nbsp;</span><span id="showFT" ></span>

</form>

<hr width="100%" size="1"><form class="form-inline"><span>Moment
position .&nbsp;</span>

<span id="showMX" ></span></form>

<form class="form-inline"><span>Moment value ....&nbsp;</span>
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<span id="showMV" ></span></form>

<hr width="100%" size="1"></div>

<div id="section3" class="container-fluid">

<center><h1>Result</h1></center>

<hr width="100%" size="1">

<div>

<center>

<span id="ffcs"><b>Find Cross Section</b>&nbsp;&nbsp;</span>

<button type="button" class="btn btn-primary”
onclick="FindCross()">Add</button>

</center>

</div>

<div class="offs"><input type="number" class="form-control" id="fcs"
placeholder="location from 0"></div>

<div class="offs">

<form class="form-inline">

<span>Force left ..... :&nbsp;</span>

<span id="showFCS1"></span>

<span>&nbsp;ke</span>

</form>

<form class="form-inline">

<span>Force right ... :&nbsp;</span>

<span id="showFCS2"></span>

<span>&nbsp;kg</span>

</form>

<form class="form-inline">

<span>Moment left . :&nbsp;</span>

<span id="showFCS3"></span>

<span>&nbsp;kg<sup>.</sup>m</span>

</form>

<form class="form-inline">
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<span>Moment right :&nbsp;</span>
<span id="showFCS4"></span>
<span>&nbsp;kg<sup>.</sup>m</span>
</form>
<form class="form-inline"><span>Degree ........ :&nbsp;</span>
<span id="showFCS5"></span>
<span>&nbsp;rad</span>
</form>
<form class="form-inline">
<span>Deflection .... :&nbsp;</span>
<span id="showFCS6"></span>
<span>&nbsp;cm</span>
</form>
</div>
<hr width="100%" size="1">
<div id="chart-container">
<canvas id="shear-force-diagram" width="300" height="225"></canvas>
<canvas id="bending-moment-diagram” width="3 ~ 0 0 "
height="225"></canvas>
<canvas id="degree-diagram" width="300" height="225"></canvas>
<canvas id="deflection-diagram" width="300" height="225"></canvas>
</div>
<hr width="100%" size="1">
<form class="form-inline">
<center>
<span><b>>>>>&nbsp;Array&nbsp;Result&nbsp;<<<<</b></span>
</center>
</form>
<hr width="100%" size="1"><form class="form-inline"><span>Position
from 0 ..&nbsp;

</span>
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<span id="showFXAN" ></span>

</form>

<hr width="100%" size="1">

<form class="form-inline">

<span>Force ax<sup>2</sup>........... &nbsp;</span>
<span id="showFa" ></span>

</form>

<form class="form-inline">

<span>Force bx .......... &nbsp;</span>

<span id="showFb" ></span>

</form>

<form class="form-inline">

Frenprore € Y. ¥ &nbsp;</span>

<span id="showFc" ></span>

</form>

<hr width="100%" size="1">

<form class="form-inline">

<span>Moment ax<sup>3</sup>......&nbsp;</span>
<span id="showMa" ></span>

</form>

<form class="form-inline">

<span>Moment bx<sup>2</sup>......&nbsp;</span>
<span id="showMb" ></span>

</form>

<form class="form-inline"><span>Moment cx ........ &nbsp;</span>

<span id="showMc" ></span>
</form>

<form class="form-inline">
<span>Moment d ......... &nbsp;</span>
<span id="showMd" ></span>

</form>



<hr width="100%" size="1">
<form class="form-inline">
<span>Position from 0 ..&nbsp;</span>
<span id="showcMx" ></span>
</form>
<hr width="100%" size="1">
<form class="form-inline">
<span>Degree ax<sup>4</sup>......... &nbsp;</span>
<span id="cSa" ></span>
</form>
<form class="form-inline">
<span>Degree bx<sup>3</sup>........&nbsp;</span>
<span id="cSh" ></span>
</form>
<form class="form-inline">
<span>Degree cx<sup>2</sup>......... &nbsp;</span>
<span id="cSc" ></span>
</form>
<form class="form-inline">
<span>Degree dx ......... &nbsp;</span>
<span id="cSd" ></span>
</form>
<form class="form-inline">
<span>Degree e ........... &nbsp;</span>
<span id="c5e" ></span>
</form><hr width="100%" size="1">
<form class="form-inline">
<span>Deflection ax<sup>5</sup>...&nbsp;</span>
<span id="cDa" ></span>
</form>

<form class="form-inline">



<span>Deflection bx<sup>4</sup>....&nbsp;</span>
<span id="cDb" ></span>

</form>

<form class="form-inline">

<span>Deflection cx<sup>3</sup>....&nbsp;</span>
<span id ="cDc" ></span>

</form>

<form class="form-inline">

<span>Deflection dx<sup>2</sup>....&nbsp;</span>
<span id="cDd" ></span>

</form>

<form class="form-inline">

<span>Deflection ex ...&nbsp;</span>

<span id="cDe" ></span>

</form>

<form class="form-inline">

<span>Deflection f ......&nbsp;</span>

<span id="cDf" ></span>

</form><hr width="100%" size="1">

<form class="form-inline">

<center>

<span><b>>>>>&nbsp;Debug&nbsp;Result&nbsp;<<<<</b></span>

</center>
</form>
<hr width="100%" size="1">

<form class="form-inline">

<span id="ELog">Input Log ............. &nbsp;&nbsp;&nbsp;~ N/A ~</span>

</form>
<form class="form-inline"><span>cMd==></span>
<span id="showcMd" ></span>

</form>
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<form class="form-inline"><span>Fsl==></span>
<span id="showFs1" ></span>

</form><form class="form-inline">
<span>Fs2==></span>

<span id="showFs2" ></span>

</form>

<form class="form-inline"><span>Ms1l==></span>
<span id="showMs1" ></span>

</form>

<form class="form-inline"><span>Ms2==></span>
<span id="showMs2" ></span>

</form>

<form class="form-inline"><span>cSx==></span>
<span id="eSx" ></span>

</form>

<form class="form-inline">
<span>cDx==></span>

<span id="cDx" ></span>

</form>

<div style="display:none;">

<form class="form-inline">
<span>*FX1.][_</span>

<span id="showFX1IN" ></span>

</form>

<form class="form-inline"><span>FX2--][_</span>
<span id="showFX2N" ></span>

</form>

<form class="form-inline">
<span>FV1-][_</span>

<span id="showFVIN" ></span>

</form>



<form class="form-inline"><span>FV2--][_</span>
<span id="showFV2N" ></span>

</form>

<form class="form-inline">
<span>FT---][_</span>

<span id="showFTN" ></span>

</form>

<form class="form-inline"><span>Zfms1==</span>
<span id="showZfms1" ></span>

</form>

<form class="form-inline"><span>Zfms2==</span>
<span id="showZfms2" ></span>

</form>

<form class="form-inline"><span>Al===></span>
<span id="CheckAl" ></span>

</form>

<form class="form-inline"><span>P==></span>
<span id="showP" ></span>

</form>

<form class="form-inline"><span>Q==></span>
<span id="showQ" ></span>

</form>

<form class="form-inline">
<span>cXb==></span>

<span id="showcXb" ></span>

</form>

<form class="form-inline">
<span>*SX--][_</span>

<span id="showSX" ></span>

</form>

<form class="form-inline"><span>ST---][_</span>
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</body>
</html>

<span id="showST" ></span>
</form>

<form class="form-inline">
<span>Type==</span>

<span id="chS" ></span>
</form>

<form class="form-inline">
<span>cMa==></span>

<span id="showcMa" ></span>
</form>

<form class="form-inline">
<span>cMb==></span>

<span id="showcMb" ></span>
</form>

<form class="form-inline">
<span>cMc==></span>

<span id="showcMc" ></span>
</form>

</div>

</div>

<div class="fixed"> <p id="ELog2"></p>

</div>
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