<IDOCTYPE html>
<html lang="zh-CN">
<head>
<meta charset="UTF-8">
<meta name="viewport" content="width=device-width, initial-scale=1.0">
<title>B AL« BUMERLRE o HEAEDR</title>
<style>

margin: O;
padding: O;
box-sizing: border-box;

}

body {
font-family: 'Segoe UlI', 'PingFang SC', Roboto, 'Helvetica Neue', sans-serif;
background: #f5f9fc;
color: #1e2a33;
padding: 20px;
min-height: 100vh;
display: flex;
justify-content: center;
align-items: center;

}

.container {
max-width: 1300px;
width: 100%;
background: #ffffff;
border-radius: 24px;
box-shadow: 0 20px 60px rgba(0, 20, 40, 0.12);
padding: 28px 32px 36px;
transition: all 0.2s;

.header {
display: flex;
justify-content: space-between;
align-items: flex-end;
flex-wrap: wrap;
margin-bottom: 22px;
border-bottom: 2px solid #e8edf3;
padding-bottom: 16px;

}

.header-left h1 {



font-size: 26px;
font-weight: 600;
letter-spacing: 0.5px;
color: #0b2b44;

}

.header-left h1 small {
font-size: 16px;
font-weight: 400;
color: #4e6b85;
margin-left: 14px;

}

.header-left .sub {
font-size: 14px;
color: #5d7a96;
margin-top: 2px;

}

.header-right {
display: flex;
gap: 12px;
align-items: center;
flex-wrap: wrap;

}

.badge {
background: #e2eaf2;
border-radius: 40px;
padding: 4px 16px;
font-size: 13px;
color: #1e3b5a;
font-weight: 500;

.controls {
display: flex;
flex-wrap: wrap;
gap: 18px 32px;
background: #f2f6fb;
border-radius: 18px;
padding: 14px 24px;
margin-bottom: 22px;
align-items: center;
border: 1px solid #e2eaf2;
}

.control-group {



display: flex;
align-items: center;
gap: 8px 14px;
flex-wrap: wrap;

}

.control-group label {
font-size: 14px;
font-weight: 500;
color: #1e3b5a;
display: flex;
align-items: center;
gap: 4px;

}

.control-group label .unit {
font-weight: 400;
color: #5d7a96;
font-size: 12px;

}

.control-group input[type="range"] {
width: 140px;
height: 4px;
-webkit-appearance: none;
background: #c8d6e5;
border-radius: 4px;
outline: none;
transition: background 0.2s;

}

.control-group input[type="range"]::-webkit-slider-thumb {
-webkit-appearance: none;
width: 16px;
height: 16px;
border-radius: 50%;
background: #1a6c9e;
cursor: pointer;
border: 2px solid white;
box-shadow: 0 2px 6px rgha(0, 20, 40, 0.2);

}

.control-group input[type="range"]::-moz-range-thumb {
width: 16px;
height: 16px;
border-radius: 50%;
background: #1a6c9e;
cursor: pointer;
border: 2px solid white;



box-shadow: 0 2px 6px rgha(0, 20, 40, 0.2);

}

.control-group .val {
min-width: 48px;
font-weight: 600;
color: #0b2b44;
font-size: 15px;
text-align: center;

}

.control-group select {
padding: 4px 12px;
border-radius: 8px;
border: 1px solid #c8d6e5;
background: white;
font-size: 14px;
font-weight: 500;
color: #1e3b5a;
cursor: pointer;
outline: none;

}

.control-group select:focus {
border-color: #1a6c9e;

}

.btn-reset {
background: #dce6ef;
border: none;
border-radius: 8px;
padding: 6px 18px;
font-size: 13px;
font-weight: 500;
color: #1e3b5a;
cursor: pointer;
transition: background 0.2s;

}

.btn-reset:hover {

background: #c8d6e5;

J— (E(RE gu— */
.canvas-main-wrap {
position: relative;
background: #fafcfe;
border-radius: 18px;
border: 1px solid #e2eaf2;



overflow: hidden;
margin-bottom: 18px;
}
.canvas-main-wrap canvas {
display: block;
width: 100%;

height: auto;
background: #fafcfe;
}
JL— = —— v

.charts-row {
display: grid;
grid-template-columns: 1fr 1fr 1fr;
gap: 14px;
margin-bottom: 18px;

}

.chart-card {
background: #fafcfe;
border-radius: 16px;
border: 1px solid #e2eaf2;
overflow: hidden;
padding: 6px 6px 2px;
transition: border-color 0.2s;

}

.chart-card:hover {
border-color: #b8cddf;

}

.chart-card .chart-title {
font-size: 13px;
font-weight: 600;
color: #1e3b5a;
text-align: center;
padding: 4px 0 2px;
letter-spacing: 0.3px;

}

.chart-card canvas {
display: block;
width: 100%;
height: auto;
background: #fafcfe;
border-radius: 8px;



J— AVISuR LI Y — */

footer-info {
display: grid;
grid-template-columns: 2fr 1fr;
gap: 18px;
background: #f2f6fb;
border-radius: 18px;
padding: 16px 22px;
border: 1px solid #e2eaf2;

}

formula-box {
font-size: 14px;
line-height: 1.7;
color: #1a2f44;

}

formula-box .math {
font-family: 'Times New Roman', 'CMU Serif', serif;
font-style: italic;
color: #0b2b44;

}

.formula-box .highlight {
background: #dce9f5;
padding: 1px 8px;
border-radius: 6px;
font-weight: 500;

}

formula-box .step {
display: inline-block;
margin-right: 16px;
font-weight: 500;
color: #1a6c9e;

}

.values-box {
display: flex;
flex-direction: column;
gap: 4px;
justify-content: center;
font-size: 14px;

}

.values-box .item {
display: flex;
justify-content: space-between;
padding: 2px 0;
border-bottom: 1px dashed #dce6ef;



}

.values-box .item:last-child {
border-bottom: none;

}

.values-box .label {
color: #3e5f73;

}

.values-box .number {
font-weight: 600;
color: #0b2b44;
font-family: 'Courier New', monospace;

}
J— e — */
@media (max-width: 880px) {

.container {
padding: 16px;

}

.controls {
flex-direction: column;
align-items: stretch;
gap: 10px;

}

.control-group {

justify-content: space-between;

}

.control-group input[type="range"] {
flex: 1;
min-width: 80px;

}

.charts-row {
grid-template-columns: 1fr;
gap: 12px;

}

.footer-info {
grid-template-columns: 1fr;

gap: 14px;

}

.header {
flex-direction: column;
align-items: flex-start;
gap: 8px;

}



@media (max-width: 480px) {

.control-group input[type="range"] {
width: 100px;

}

.header-left h1 {
font-size: 20px;

}

.header-left h1 small {
font-size: 13px;

display: block;
margin-left: 0;
}
}
[* e TAHE e */

text-muted {
color: #6a869f;
font-size: 13px;
}
.mt-1 {
margin-top: 6px;
}
</style>
</head>
<body>

<div class="container">

<l-- Sk ->

<div class="header">

<div class="header-left">
<h1>
B TLE - BoVERE
<small>EE Z</small>
</h1>
<div class="sub">F Kl 115« ZTHAHZ=HEIR &nbsp;|&nbsp; HEENIH IR
S R T </ div>
</div>
<div class="header-right">
<span class="badge"> 4 SZIJ & Fi</span>
<span class="badge">[Ry F143ki</span>
</div>
</div>



====== {ZHlIRK ======-->

<div class="controls" id="controls">

value="1.6">

<l B I >
<div class="control-group">
<label># fif 2 </label>
<select id="loadType">
<option value="concentrated">££" /] (H H¥fj)</option>
<option value="uniform">3)4fi & faf </option>
</select>
</div>

<l BHKAN >

<div class="control-group">
<label>#fij <span class="unit" id="loadUnitLabel">P</span></label>
<input type="range" id="loadVal" min="1" max="20" step="0.5" value="10">
<span class="val" id="loadDisplay">10.0</span>

</div>

<l- K >
<div class="control-group">
<label>#:K: <span class="unit">L</span></label>
<input type="range" id="lengthVval" min="0.8" max="2.5" step="0.05"

<span class="val" id="lengthDisplay">1.60</span>
</div>

<l-- HIEWIE El-->

<div class="control-group">
<label>HiZ NI Z <span class="unit">El</span></label>
<input type="range" id="eiVal" min="0.5" max="5.0" step="0.1" value="2.0">
<span class="val" id="eiDisplay">2.00</span>

</div>

<button class="btn-reset" id="resetBtn">0 I & </button>

</div>

—===== j}:@?ﬁ: %E@’Eﬁz —===== -->

<div class="canvas-main-wrap">

<canvas id="mainCanvas" width="1000" height="380"></canvas>

</div>

SRR T RN 7 R ——

<div class="charts-row">

<div class="chart-card">



<div class="chart-title">{ Z54E & M(x)</div>

<canvas id="momentCanvas" width="400" height="160"></canvas>
</div>
<div class="chart-card">

<div class="chart-title">[4 # 0 (x)</div>

<canvas id="thetaCanvas" width="400" height="160"></canvas>
</div>
<div class="chart-card">

<div class="chart-title">[) FEE v(x)</div>

<canvas id="deflectCanvas" width="400" height="160"></canvas>
</div>

</div>

<l ====== K& AR + RBEUE ======->
<div class="footer-info">
<div class="formula-box" id="formulaBox">
<div style="font-weight:600; margin-bottom:4px;"> [ /3%t i </div>
<div id="formulaContent">
<span class="step">@</span> Z i/ f£ &nbsp; <span class="math"
id="fM">M(x) = —P(L—x)</span><br>
<span class="step">®@)</span> #% ffi Jj f£ &nbsp; <span class="math"
id="fTheta">0 (x)= | M(x)/El dx + C1 </span><br>
<span class="step">@)</span> $&J¥ /i F£ &nbsp; <span class="math"
id="fV">v(x)= [ 0 (x)dx+Cz2 </span><br>
<span class="step"> @ </span> 1 i % 14 &nbsp; <span
class="highlight" id="fBC">x=0: 0 =0, v=0</span> &nbsp; — &nbsp; <span class="math"
id="fConst">C+ =0, C2 =0</span>
</div>
</div>
<div class="values-box" id="valuesBox">
<div class="item"><span class="label"> % K Be B
v<sub>max</sub></span><span class="number" id="vmaxDisplay">—</span></div>
<div  class="item"><span class="label"> & K # 0
<sub>max</sub></span><span class="number" id="thetamaxDisplay">—</span></div>
<div class="item"><span class="label"> IER R N 5]
| M<sub>0</sub>|</span><span class="number" id="m0Display">—</span></div>
<div class="item"><span class="label"> H H ¥ & & v(L)</span><span
class="number" id="vLDisplay">—</span></div>
</div>
</div>

</div>

<script>



/1

/] LA

/1

const mainCanvas = document.getElementByld('mainCanvas');

const ctxMain = mainCanvas.getContext('2d');

const momentCanvas = document.getElementByld('momentCanvas');
const ctxMom = momentCanvas.getContext('2d');

const thetaCanvas = document.getElementByld('thetaCanvas');

const ctxTheta = thetaCanvas.getContext('2d');

const deflectCanvas = document.getElementByld('deflectCanvas');
const ctxDef = deflectCanvas.getContext('2d');

const loadType = document.getElementByld('loadType');

const loadVal = document.getElementByld('loadVal');

const lengthVal = document.getElementByld('lengthVal');

const eiVal = document.getElementByld('eiVal');

const loadDisplay = document.getElementByld('loadDisplay');
const lengthDisplay = document.getElementByld('lengthDisplay');
const eiDisplay = document.getElementByld('eiDisplay');

const loadUnitLabel = document.getElementByld('loadUnitLabel');

const fM = document.getElementByld('fM');

const fTheta = document.getElementByld('fTheta');
const fV = document.getElementByld('fV');

const fBC = document.getElementByld('fBC');

const fConst = document.getElementByld('fConst');

const vmaxDisplay = document.getElementByld('vmaxDisplay');

const thetamaxDisplay = document.getElementByld('thetamaxDisplay');
const mODisplay = document.getElementByld('mODisplay');

const vLDisplay = document.getElementByld('vLDisplay');

const resetBtn = document.getElementByld('resetBtn’');

let params = {
loadType: 'concentrated', // 'concentrated' | 'uniform’
P:10.0,// $H71 (N) Bk J9ATHAT (N/m)
L:1.6,// ZK (m)
El: 2.0, // PLZHIEZ (N« m?)



— 1 g—

function clamp(v, min, max) { return Math.min(Math.max(v, min), max); }

J/— GRS /qc p—
function updateDisplay() {
loadDisplay.textContent = params.P.toFixed(1);
lengthDisplay.textContent = params.L.toFixed(2);
eiDisplay.textContent = params.El.toFixed(2);

loadUnitLabel.textContent = params.loadType === 'concentrated' ? 'P (N)' :
(N/m)’;
}
J/— JIRCICaT e~ —

function readParams() {
params.loadType = loadType.value;
params.P = parseFloat(loadVal.value);
params.L = parseFloat(lengthVal.value);
params.El = parseFloat(eiVal.value);
updateDisplay();

J/— T Y —
function computeFormulas() {

const { loadType, P, L, El } = params;

const isConc = loadType === 'concentrated’,

/1 SR M) (FRAIE)
let M_expr, M_func, theta_expr, theta_func, v_expr, v_func;
let v_max, theta_max, MO, vL;

if (isConc) {
/] FEA AE E Hdin
/IM(x) =-P(Lx)  (fF%5: EMSZHANH0)
/10 (x) = P/(2E1)(2Lx - x*)
// v(x) = P/(6EI)(3L>x - 3Lx*> +x)
M_expr = "M(x) = =P * (L—x)5;
M_func = (x) =>-P * (L - x);
theta_expr="10 (x) = P/(2El) * (2Lx — x*)};
theta_func=(x)=>(P/(2 *El)) * (2 * L *x - x * x);
v_expr="v(x) = P/(6El) « (3L°x — 3Lx* +x*);
v_func=(x)=>((P/(6*EN)*(3*L*L*x-3*L*x*x+x*x*x);

v_max = v_func(L);
theta_max = theta_func(L);



MO = Math.abs(M_func(0));
vL =v_func(L);
}else {
/] FIATEAT g
/1 M(x) = -q(L-x)* /2
/] 9 (x)=q/(6EI)(3L*x-3Lx* +x*)
//v(x) = a/(24El)(6L> x> -4Lx> +x* )
M_expr="M(x) = —q * (L—x)*/2’;
M_func=(x)=>-P*(L-x)*(L-x)/2;
theta_expr="0 (x) = g/(6El) * (3L>x — 3Lx> +x°)5;
theta_func=(x)=>(P/(6*EI)) *(3*L*L*x-3*L*x*x+x*x*x);
v_expr="v(x) = q/(24El) « (6L x> — 4L’ +x* )5
v func=(x)=>P /(24 *El) *(6*L*L*x*x-4*¥L*¥x*x*x+x*¥x*¥x*

v_max = v_func(L);
theta_max = theta_func(L);
MO = Math.abs(M_func(0));
vL =v_func(L);

return { M_expr, M_func, theta_expr, theta_func, v_expr, v_func, v_max,
theta_max, MO, vL };

J/— [ 01—
function updateFormulas() {
const { loadType, P, L, El } = params;
const isConc = loadType === 'concentrated’;
const sym =isConc ? 'P':'q";
const val = P;

let M_str, theta_str, v_str, bc_str, const_str;

if (isConc) {
M_str = "M(x) = —S${val.toFixed(1)} * (${L.toFixed(2)}—x)’;
theta_str =" 0 (x) = S{val.toFixed(1)}/(2 *S{El.toFixed(2)}) *(2 *S{L.toFixed(2)}x
- x);
v_str = "v(x) = ${val.toFixed(1)}/(6 * S{El.toFixed(2)}) * (3 * S{L.toFixed(2)}*x —
3 « S{L.toFixed(2)}x* +x*);
}else {
M_str = "M(x) = —S${val.toFixed(1)} * (${L.toFixed(2)}—x)*/2’;
theta_str =" 0 (x) = S{val.toFixed(1)}/(6 * S{El.toFixed(2)}) * (3 * S{L.toFixed(2)}
2x = 3« S{L.toFixed(2)}x* +x°)5;



v_str = v(x) = ${val.toFixed(1)}/(24 * ${El.toFixed(2)}) * (6 * ${L.toFixed(2)}* x*
— 4 « ${L.toFixed(2)}* +x* )
}

fM.textContent = M_str;

fTheta.textContent = theta_str;

fV.textContent = v_str;

fBC.textContent = 'x=0: 0 =0, v=0 ([l € %) ;
fConst.textContent="C+ =0, C2 =0;

/] FREHE

const formulas = computeFormulas();
vmaxDisplay.textContent = formulas.v_max.toFixed(4);
thetamaxDisplay.textContent = formulas.theta_max.toFixed(4);
mODisplay.textContent = formulas.MO.toFixed(2);
vLDisplay.textContent = formulas.vL.toFixed(4);

)
/Il

/LR

/Il

py— EE N 0 —

function drawMain() {
const W = mainCanvas.width;
const H = mainCanvas.height;
const ctx = ctxMain;
ctx.clearRect(0, 0, W, H);

const { loadType, P, L, El } = params;
const isConc = loadType === 'concentrated’;

/] AiJRZE

const margin = { top: 40, bottom: 50, left: 70, right: 50 };
const drawW = W - margin.left - margin.right;

const drawH = H - margin.top - margin.bottom;

const X0 = margin.left;

const yO = margin.top + drawH * 0.65; // #1324 B

/] 4aix
const scaleX = drawW / L;

/1 VSRR M AL

const formulas = computeFormulas();



let maxDeflect = Math.abs(formulas.v_max);

if (maxDeflect < 1e-12) maxDeflect = 1e-6;

/] IR R LR KPR LR IRY) 40~60px
const targetPx = Math.min(drawH * 0.35, 70);

const scaleY = targetPx / maxDeflect;

/] HIM | ZH%2
ctx.save();

ctx.strokeStyle = "#dce6ef";
ctx.lineWidth = 0.5;
ctx.setLineDash([4, 6]);

/] IKFHEE
ctx.beginPath();
ctx.moveTo(x0, y0);
ctx.lineTo(x0 + drawW, y0);
ctx.stroke();
ctx.setLineDash([]);

/] ZEIRRE (IR )
ctx.strokeStyle = "#a0b8cc";
ctx.lineWidth = 2.5;
ctx.beginPath();
ctx.moveTo(x0, y0);
ctx.lineTo(x0 + drawW, y0);
ctx.stroke();

/] TR ()
const steps = 200;
ctx.strokeStyle = "#1a6c9e";
ctx.lineWidth = 3.5;
ctx.beginPath();
let first = true;
for (leti=0; i <= steps; i++) {
constt =i/ steps;
constx=t*L;
const v = (isConc ?
(P/(B*EN)*(3*L*L*x-3*L*x*x+x*x*x):
(P/RA*EN*(6*FL*L*x*x-4*L*x*x*x+x*x*x*x)
);
const px=x0+t * drawW;
const py = y0 + v * scaley;
if (first) { ctx.moveTo(px, py);
first = false; } else ctx.lineTo(px, py);



ctx.stroke();

/] Ll g v (e )
ctx.fillStyle = "#2c3e50";
ctx.strokeStyle = "#2c3e50";
ctx.lineWidth = 2;

/] =Y

const fixW = 12;

const fixH = 28;
ctx.beginPath();
ctx.moveTo(x0 - 2, y0 - fixH);
ctx.lineTo(x0 - 2, yO + fixH);
ctx.lineTo(x0 + fixW, y0);
ctx.closePath();

ctx.fillStyle = "#d0dce8";
ctx.fill();

ctx.strokeStyle = "#2c3e50";
ctx.lineWidth = 1.8;
ctx.stroke();

/] "S5

ctx.beginPath();
ctx.moveTo(x0 - 2, y0 - fixH);
ctx.lineTo(x0 - 2, yO + fixH);
ctx.stroke();

/] Rk

ctx.beginPath();
ctx.moveTo(x0 - 2, y0 - fixH);
ctx.lineTo(x0 + fixW, y0);
ctx.moveTo(x0 - 2, y0 + fixH);
ctx.lineTo(x0 + fixW, y0);
ctx.stroke();

/] bR E

ctx.fillStyle = "#2c3e50";

ctx.font = "13px 'Segoe UlI', sans-serif";
ctx.textAlign = "center";

ctx fill Text(" [& 5 ¥ ", X0 - 2, yO + fixH + 22);

k)

const loadX = x0 + drawW; // B H i

const loadY = y0 + (isConc ? formulas.v_max * scaleY : formulas.v_max * scaleY);
const arrowlLen = Math.min(36, 20 + P * 1.2);

if (isConc) {



/] FEA A kAT

const tipX = loadX;

const tipY = loadY + arrowlen;

ctx.fillStyle = "#d45d3a";

ctx.strokeStyle = "#d45d3a";

ctx.lineWidth = 2.5;

ctx.beginPath();

ctx.moveTo(tipX, loadY);

ctx.lineTo(tipX, tipY - 10);

ctx.stroke();

/] #53k

ctx.beginPath();

ctx.moveTo(tipX, tipY);

ctx.lineTo(tipX - 8, tipY - 10);

ctx.lineTo(tipX + 8, tipY - 10);

ctx.closePath();

ctx.fill();

/] P55

ctx.fillStyle = "#d45d3a";

ctx.font = "bold 15px 'Segoe Ul', sans-serif";

ctx.textAlign = "center";

ctx.fillText('P = S{P.toFixed(1)} N*, tipX, loadY - 10);

}else {

/] B —HE Nk

const numArrows = 10;

for (let i =0; i <= numArrows; i++) {
constt =i/ numArrows;
const px=x0 +t * drawW;
constx=t*L;
constv=(P/(24*El) *(6*L*L*x*x-4*L*x*x*x+x*x*x*x);
const py = y0 + v * scaleY;
constlen=14+P *0.8;
ctx.fillStyle = "#d45d3a";
ctx.strokeStyle = "#d45d3a";
ctx.lineWidth = 1.6;
ctx.beginPath();
ctx.moveTo(px, py);
ctx.lineTo(px, py + len);
ctx.stroke();
/] 7Nk
ctx.beginPath();
ctx.moveTo(px, py + len);
ctx.lineTo(px - 5, py + len - 7);
ctx.lineTo(px + 5, py + len - 7);



ctx.closePath();
ctx.fill();
}
ctx.fillStyle = "#d45d3a";
ctx.font = "bold 14px 'Segoe Ul', sans-serif";
ctx.textAlign = "center";
const midX = x0 + drawW / 2;
constmidV=(P/ (24 *EI) * (6*L*L*(L/2)*(L/2)-4*L*(L/2)*(L/2)
*(L/2)+(L/2)*(
L/2)*(L/2)*(L/2);
const midY = y0 + midV * scaleY;
ctx.fillText('q = ${P.toFixed(1)} N/m", midX, midY - 18);

/] FRE "E H "

ctx.fillStyle = "#2c3e50";

ctx.font = "13px 'Segoe Ul', sans-serif";
ctx.textAlign = "center";

ctx fillText(" EH H1¥i", loadX, yO + 38);

/] PRERK L

ctx.fillStyle = "#2c3e50";

ctx.font = "13px 'Segoe UI', sans-serif";

ctx.textAlign = "center";

const labelY =y0 + 52;

ctx.fillText('L = ${L.toFixed(2)} m", x0 + drawW / 2, labelY);

/] E—ANYE AR R (BRiE iR B A ED
ctx.fillStyle = "#1a6c9e";

ctx.font = "12px 'Segoe UlI', sans-serif";
ctx.textAlign = "left";

const vMaxPos = L;

const vMaxPx = x0 + drawW;

const vMaxY = y0 + formulas.v_max * scaley;
ctx.fillStyle = "#1a6c9e";

ctx.font = "12px 'Segoe UI', sans-serif";
ctx.textAlign = "right";

ctxfillText('v_max = ${formulas.v_max.toFixed(4)} m’, vMaxPx - 6, vMaxY - 6);

/] /MFRIE A

ctx.beginPath();

ctx.arc(vMaxPx, vMaxy, 4, 0, 2 * Math.Pl);
ctx.fillStyle = "#1a6c9e";

ctx.fill();



ctx.restore();

/] P

ctx.fillStyle = "#1e3b5a";

ctx.font = "bold 15px 'Segoe Ul', sans-serif";
ctx.textAlign = "left";

ctx fillText("R AT (HEETHK)", 16, 26);

ctx.fillStyle = "#5d7a96";

ctx.font = "12px 'Segoe UlI', sans-serif";

ctx fillText(*( K Hffl - ${scaleY.toFixed(0)}X ), 180, 26);

p/— LI ] pe—
function drawMoment() {
const canvas = momentCanvas;
const ctx = ctxMom;
const W = canvas.width,
H = canvas.height;
ctx.clearRect(0, 0, W, H);

const { loadType, P, L, El } = params;

const isConc = loadType === 'concentrated’,
const formulas = computeFormulas();

const M_func = formulas.M_func;

/] Ak

const pad = { top: 18, bottom: 28, left: 40, right: 20 };
const drawW =W - pad.left - pad.right;

const drawH = H - pad.top - pad.bottom;

const x0 = pad.left;

const y0 = pad.top + drawH / 2;

/] T REE G
let maxM = 0;
const steps = 150;
for (leti=0; i <= steps; i++) {
const x = (i / steps) * L;
const m = Math.abs(M_func(x));
if (m > maxM) maxM = m;
}
if (maxM < 1le-12) maxM = le-6;
const scaleY = (drawH * 0.42) / maxM;



/] AeFRh

ctx.save();

ctx.strokeStyle = "#8aa3bc";
ctx.lineWidth = 1.2;
ctx.beginPath();
ctx.moveTo(x0, y0);
ctx.lineTo(x0 + drawW, y0);
ctx.stroke();

/] FEARE

ctx.fillStyle = "#6a869f";
ctx.font = "10px sans-serif";
ctx.textAlign = "right";
ctx.fillText("0", x0 - 6, yO + 4);

/] S g (EEL LI, FHNIE)
ctx.beginPath();
let first = true;
for (leti=0; i <= steps; i++) {

constt =i/ steps;

constx=t*L;

const m = M_func(x);

const px=x0+t * drawW;

const py = y0 - m * scaley;

if (first) { ctx.moveTo(px, py);

first = false; } else ctx.lineTo(px, py);

}
ctx.strokeStyle = "#c0392b";
ctx.lineWidth = 2.8;

ctx.stroke();

/] R (FLLLT NIESH, PLEAHR)
ctx.beginPath();
ctx.moveTo(x0, y0);
for (leti=0; i <= steps; i++) {
constt =i/ steps;
constx=t*L;
const m = M_func(x);
const px=x0+t * drawW;
const py = y0 - m * scaley;
ctx.lineTo(px, py);
}
ctx.lineTo(x0 + drawW, y0);
ctx.closePath();
ctx.fillStyle = "rgba(192, 57, 43, 0.12)";



ctx.fill();

/] PRERKE

const maxPos =isConc ? 0:0;

const mMax = M_func(maxPos);

const pMaxX = x0;

const pMaxY = y0 - mMax * scaley;

ctx.fillStyle = "#c0392b";

ctx.font = "11px 'Segoe Ul', sans-serif";

ctx.textAlign = "left";

ctx-fillText(*|M|m ax = ${Math.abs(mMax).toFixed(2)}’, pMaxX + 4, pMaxy - 4);

/] ARE T E S

ctx.fillStyle = "#4a6885";

ctx.font = "11px 'Segoe Ul', sans-serif";
ctx.textAlign = "center";
ctx.fillText(" [& 72 4", 0, yO + 22);
ctx.fillText(" H %", X0 + drawW, y0 + 22);

ctx.restore();

p/— L] p—
function drawTheta() {
const canvas = thetaCanvas;
const ctx = ctxTheta;
const W = canvas.width,
H = canvas.height;
ctx.clearRect(0, 0, W, H);

const { loadType, P, L, El } = params;

const isConc = loadType === 'concentrated’;
const formulas = computeFormulas();

const theta_func = formulas.theta_func;

const pad = { top: 18, bottom: 28, left: 40, right: 20 };
const drawW =W - pad.left - pad.right;

const drawH = H - pad.top - pad.bottom;

const x0 = pad.left;

const y0 = pad.top + drawH / 2;

/] TElH
let maxT =0;
const steps = 150;



for (leti=0; i <= steps; i++) {
const x = (i / steps) * L;
const t = Math.abs(theta_func(x));
if (t > maxT) maxT =t;

}

if (maxT < 1e-12) maxT = 1le-6;

const scaleY = (drawH * 0.42) / maxT;

/] AeFRh

ctx.save();

ctx.strokeStyle = "#8aa3bc";
ctx.lineWidth = 1.2;
ctx.beginPath();
ctx.moveTo(x0, y0);
ctx.lineTo(x0 + drawW, y0);
ctx.stroke();

ctx.fillStyle = "#6a869f";
ctx.font = "10px sans-serif";
ctx.textAlign = "right";
ctx.fillText("0", x0 - 6, yO + 4);

/] L A A
ctx.beginPath();
let first = true;
for (leti=0; i <= steps; i++) {
constt =i/ steps;
constx=t*L;
const th = theta_func(x);
const px=x0+t * drawW;
const py = y0 - th * scaleY;
if (first) { ctx.moveTo(px, py);
first = false; } else ctx.lineTo(px, py);
}
ctx.strokeStyle = "#1e8449";
ctx.lineWidth = 2.8;

ctx.stroke();

/] 7

ctx.beginPath();

ctx.moveTo(x0, y0);

for (let i = 0; i <= steps; i++) {
constt =i/ steps;
constx=t*L;

const th = theta_func(x);



const px=x0+t * drawW;
const py = y0 - th * scaleY;
ctx.lineTo(px, py);
}
ctx.lineTo(x0 + drawW, y0);
ctx.closePath();
ctx.fillStyle = "rgba(30, 132, 73, 0.12)";
ctx.fill();

/] PRERKE

const maxPos = L;

const thMax = theta_func(maxPos);

const pX = x0 + drawW;

const pY = y0 - thMax * scaley;

ctx.fillStyle = "#1e8449",;

ctx.font = "11px 'Segoe Ul', sans-serif";

ctx.textAlign = "right";

ctx.fillText(" 0 m ax = $S{thMax.toFixed(4)}, pX - 4, pY - 4);

/] i RFRVE

ctx.fillStyle = "#4a6885";

ctx.font = "11px 'Segoe Ul', sans-serif";
ctx.textAlign = "center";
ctx.fillText(" [& 72 4", x0, yO + 22);
ctx.fillText(" H HH %", X0 + drawW, y0 + 22);

ctx.restore();

J/— G0k 4 pe—
function drawDeflect() {
const canvas = deflectCanvas;
const ctx = ctxDef;
const W = canvas.width,
H = canvas.height;
ctx.clearRect(0, 0, W, H);

const { loadType, P, L, El } = params;

const isConc = loadType === 'concentrated’;
const formulas = computeFormulas();

const v_func = formulas.v_func;

const pad = { top: 18, bottom: 28, left: 40, right: 20 };
const drawW =W - pad.left - pad.right;



const drawH = H - pad.top - pad.bottom;
const x0 = pad.left;
const y0 = pad.top + drawH / 2;

/] TElH
let maxV =0;
const steps = 150;
for (leti=0; i <= steps; i++) {
const x = (i / steps) * L;
const v = Math.abs(v_func(x));
if (v>maxV) maxV =v;
}
if (maxV < 1e-12) maxV = 1le-6;
const scaleY = (drawH * 0.42) / maxV;

/] AebRh

ctx.save();

ctx.strokeStyle = "#8aa3bc";
ctx.lineWidth = 1.2;
ctx.beginPath();
ctx.moveTo(x0, y0);
ctx.lineTo(x0 + drawW, y0);
ctx.stroke();

ctx.fillStyle = "#6a869f";
ctx.font = "10px sans-serif";
ctx.textAlign = "right";
ctx.fillText("0", x0 - 6, yO + 4);

/] IR 2k
ctx.beginPath();
let first = true;
for (let i = 0; i <= steps; i++) {
constt =i/ steps;
constx=t*L;
const v =v_func(x);
const px = x0 + t * drawWw;

const py = y0 - v * scaleY; // 8] N A1E

if (first) { ctx.moveTo(px, py);

first = false; } else ctx.lineTo(px, py);

}
ctx.strokeStyle = "#1a6c9e";

ctx.lineWidth = 2.8;
ctx.stroke();



/] 7
ctx.beginPath();
ctx.moveTo(x0, y0);
for (leti = 0; i <= steps; i++) {
constt =i/ steps;
constx =t *L;
const v =v_func(x);
const px = x0 + t * drawWw;
const py =y0 - v * scaleY;
ctx.lineTo(px, py);
}
ctx.lineTo(x0 + drawW, y0);
ctx.closePath();
ctx.fillStyle = "rgba(26, 108, 158, 0.12)";
ctx.fill();

/] PRERKE

const maxPos = L;

const vMax = v_func(maxPos);

const pX = x0 + drawW;

const pY =y0 - vMax * scaley;

ctx.fillStyle = "#1a6c9e";

ctx.font = "11px 'Segoe Ul', sans-serif";

ctx.textAlign = "right";

ctx.fillText('vm ax = ${vMax.toFixed(4)}, pX - 4, pY - 4);

/] i RRVE

ctx.fillStyle = "#4a6885",;

ctx.font = "11px 'Segoe Ul', sans-serif";
ctx.textAlign = "center";
ctx.fillText(" [& 72 4", x0, yO + 22);
ctx.fillText(" H B %", X0 + drawW, y0 + 22);

ctx.restore();

[/ E— ES T —

function redrawAll() {
readParams();
drawMain();
drawMoment();
drawTheta();
drawDeflect();
updateFormulas();



p/— R L —
function bindControls() {
const inputs = [loadType, loadVal, lengthVal, eiVal];
inputs.forEach(el => {
el.addEventListener('input', redrawAll);

el.addEventListener('change’, redrawAll);

1;

resetBtn.addEventListener('click’, () => {
loadVal.value ='10';
lengthVal.value ='1.6";
eiVal.value ='2.0";
loadType.value = 'concentrated’;
redrawAll();

1;

J/p— RJ2E - g—
function setupCanvasSizes() {

/] AEF I E RSE, (HEE ess TRIFLELE], ANFR ZEASMEAE

J/— Y A—
function init() {
/] BCBEAIAE
loadVal.value = '10";
lengthVal.value ='1.6";
eiVal.value ='2.0';
loadType.value = 'concentrated’;
readParams();
bindControls();
redrawAll();

/] & AR E S (ED

let resizeTimer;

window.addEventListener('resize’, () => {
clearTimeout(resizeTimer);
resizeTimer = setTimeout(() => {

redrawAll();

}, 100);

h;



// DU IR 56 B P64k
window.addEventListener('DOMContentLoaded', init);
</script>

</body>
</html>



