<IDOCTYPE html>
<html lang="zh-CN">
<head>
<meta charset="UTF-8">
<meta name="viewport" content="width=device-width, initial-scale=1.0">

<title>B&H 5 vs RINE T - shisT REUE R </title>

<style>

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

}

body {
font-family: 'Segoe UI', 'PingFang SC', Roboto, sans-serif;
background: #eef2f7;
display: flex;
justify-content: center;
padding: 16px 12px;
min-height: 100vh;

}

.container {

max-width: 1000px;
width: 100%;
background: #ffffff;

border-radius: 24px;



box-shadow: 0 12px 40px rgba(0, 0, 0, 0.10);
padding: 20px 24px 28px;

transition: 0.2s;

h1{
font-weight: 600;
font-size: 26px;
color: #1f2b38;
display: flex;
align-items: center;
gap: 10px;
flex-wrap: wrap;
margin-bottom: 2px;

}

h1l small {
font-size: 15px;
font-weight: 400;
color: #6b7f93;

margin-left: 4px;

.subhead {
color: #6b7f93;
font-size: 14px;
border-bottom: 2px solid #edf2f7;

padding-bottom: 12px;



margin-bottom: 14px;

display: flex;

justify-content: space-between;
flex-wrap: wrap;

gap: 6px 14px;

}

.subhead .badge {
background: #eaf0f8;
padding: 2px 14px;
border-radius: 20px;
font-weight: 500;
color: #1f2b38;

font-size: 13px;

/x Eifm

.canvas-wrap {
background: #f9fbfd;
border-radius: 16px;
border: 1px solid #e4ebf3;
overflow: hidden;
position: relative;
margin-bottom: 14px;
text-align: center;

}

.canvas-wrap canvas {

display: block;



width: 100%;
height: auto;
background: #fafcfe;

touch-action: none;

/+ FEHIER */

.ctrl-panel {

}

background: #f7f9fc;
border-radius: 14px;
border: 1px solid #edebf3;
padding: 14px 18px 16px;
margin-bottom: 14px;
display: flex;

flex-wrap: wrap;

gap: 8px 20px;
align-items: center;

justify-content: center;

.ctrl-item {

display: flex;
align-items: center;
gap: 6px 10px;

flex: 1 1 160px;
min-width: 120px;

max-width: 240px;



.ctrl-item label {
font-size: 14px;
font-weight: 600;
color: #2c3e50;
white-space: nowrap;
min-width: 20px;

}

.ctrl-item label .sym {
font-style: italic;
font-weight: 700;

}

.ctrl-item input[type="range"] {
flex: 1;
min-width: 50px;
-webkit-appearance: none;
appearance: none;
height: 4px;
border-radius: 4px;
background: #d0d9e6;
outline: none;
transition: 0.2s;

}

.ctrl-item input[type="range"]::-webkit-slider-thumb {
-webkit-appearance: none;
width: 18px;
height: 18px;

border-radius: 50%;



}

background: #2c3e50;

border: 2px solid #fff;

box-shadow: 0 2px 6px rgba(0, 0, 0, 0.18);
cursor: pointer;

transition; 0.15s;

.ctrl-item input[type="range"]::-webkit-slider-thumb:hover {

}

transform: scale(1.12);

.ctrl-item input[type="range"]::-moz-range-thumb {

}

width: 18px;

height: 18px;
border-radius: 50%;
background: #2c3e50;
border: 2px solid #fff;

cursor: pointer;

.ctrl-item .val {

}

font-weight: 600;

font-size: 15px;

min-width: 44px;

text-align: right;
font-variant-numeric: tabular-nums;

color; #1a2634;

.ctrl-item .val .unit {

font-weight: 400;



font-size: 11px;
color: #7f8c9¢;

margin-left: 1px;

.ctrl-item.color-p input[type="range"] {

background: linear-gradient(to right, #fde8e8, #e74c3c);
}
ctrl-item.color-k input[type="range"] {

background: linear-gradient(to right, #e3f0fc, #2980b9);
}
.ctrl-item.color-z input[type="range"] {

background: linear-gradient(to right, #e8f5e9, #27ae60);

Jbtn-group {
display: flex;
gap: 8px;
flex-wrap: wrap;
align-items: center;
}
btn {
padding: 8px 24px;
border: none;
border-radius: 10px;
font-size: 14px;

font-weight: 600;



cursor: pointer;
transition: 0.25s;
background: #ebecf5;

color: #3d5066;

}
Jbtn:hover {
background: #d5dee9;
transform: translateY(-1px);
}

.btn-primary {
background: #2c3e50;
color: #fff;

}

Jbtn-primary:hover {
background: #1a2634;

}

.Jbtn-success {
background: #27ae60;
color: #fff;

}

Jbtn-success:hover {
background: #1e8449;

}

btn-danger {
background: #e74c3c;

color; #fff;



.btn-danger:hover {
background: #c0392b;

}

Jbtn.active {

box-shadow: 0 0 0 3px rgba(44, 62, 80, 0.3);

I ERK +/

.info-area {
display: flex;
flex-wrap: wrap;
gap: 6px 20px;
background: #f2f6fb;
border-radius: 12px;
padding: 10px 16px;
border: 1px solid #e4ebf3;
margin-bottom: 10px;
align-items: center;
justify-content: center;

}

info-item {
display: flex;
align-items: baseline;
gap: 4px 6px;
font-size: 14px;
color: #1f2b38;

flex-wrap: wrap;



}

Info-item .tag {
font-weight: 400;
color: #6b7f93;

}

info-item .num {
font-weight: 700;
font-variant-numeric: tabular-nums;

}

info-item .num.red {
color: #c0392b;

}

info-item .num.blue {
color: #2980b9;

}

info-item .num.green {
color: #27ae60;

}

info-item .num.purple {
color: #8e44ad;

}

.info-item .num.orange {

color: #d35400;

/= AREX +/

formula-box {



background: #fafcfe;
border-radius: 12px;
border: 1px solid #e4ebf3;
padding: 10px 16px;
font-size: 15px;
color: #1a2634;
display: flex;
flex-wrap: wrap;
align-items: center;
gap: 6px 18px;
min-height: 44px;

}

formula-box .math {
font-family: 'Cambria’, Times New Roman’, serif;
font-style: italic;
background: #eef4fa;
padding: 2px 14px;
border-radius: 8px;
font-size: 16px;
line-height: 1.8;

}

formula-box .math .hl-red {
color: #c0392b;
font-weight: 700;

}

formula-box .math .hl-blue {

color: #2980b9;



font-weight: 700;

}

formula-box .math .hl-green {
color: #27ae60;
font-weight: 700;

}

formula-box .math .hl-orange {
color: #d35400;
font-weight: 700;

}

formula-box .math .hl-purple {
color: #8e44ad;

font-weight: 700;

.Sstatus-bar {
display: flex;
flex-wrap: wrap;
gap: 8px 18px;
padding: 4px 0 2px O;
font-size: 13px;
color: #6b7f93;
justify-content: center;
}
Sstatus-bar .dot {
display: inline-block;

width: 10px;



height: 10px;
border-radius: 50%;
margin-right: 4px;

}

.Status-bar .dot.green {
background: #27ae60;

}

.Sstatus-bar .dot.orange {
background: #e67e22;

}

.Status-bar .dot.red {
background: #e74c3c;

}

.Sstatus-bar .dot.blue {

background: #2980b9;

@media (max-width: 760px) {
.container {

padding: 12px 12px 18px;

}

.ctrl-panel {
flex-direction: column;
align-items: stretch;
gap: 6px;

}

.ctrl-item {



flex: 1 1 100%;

max-width: 100%;

}

Jbtn-group {
justify-content: center;

}

Info-area {
flex-direction: column;
align-items: stretch;
gap: 3px;

}

formula-box {
flex-direction: column;
align-items: flex-start;
font-size: 14px;

}

formula-box .math {
font-size: 14px;
padding: 2px 10px;

}

hl{
font-size: 20px;

}

h1 small {

font-size: 13px;



@media (max-width: 480px) {
.ctrl-item label {
font-size: 13px;
min-width: 18px;
}
.ctrl-item .val {
font-size: 13px;

min-width: 36px;

}

btn {
padding: 6px 14px;
font-size: 13px;

}

}
</style>
</head>

<body>

<div class="container">
<hl>
BEE vs RINETET - s REURE T
<small>ZRMNE T+ K<sub>d</sub> = 2</small>
</h1>
<div class="subhead">

<span>X{LLEFE S RN MR - 5 S1EF</span>

<span class="badge">K<sub>d</sub> =1+ V(1 + 2h/d



<sub>st</sub>) &nbsp;|&nbsp; KiNF T h=0 — K<sub>d</sub>=2</span>

</div>

<l-- Bff -->
<div class="canvas-wrap">
<canvas id="impactCanvas" width="820" height="480"></canvas>

</div>

<lo- RZSEF -->
<div class="status-bar" id="statusBar">

<span><span class="dot green"></span> T .. <span

id="modeStatus" style="font-weight:600;color#1f2b38;">&% % iy </span></span>
<span id="statusDetail" > E&E EH T2 E L </span>

</div>

<l-- EHER -->
<div class="ctrl-panel">
<div class="ctrl-item color-p">
<label><span class="sym">P</span></label>

<input type="range" id="sliderP" min="100" max="1000" step="10"

value="400">

<span class="val" id="valP">400<span

class="unit">N</span></span>
</div>
<div class="ctrl-item color-k">
<label><span class="sym">k</span></label>

<input type="range" id="sliderK" min="1000" max="50000"
step="500" value="8000">



<span class="val" id="valK">8000<span

class="unit">N/m</span></span>
</div>
<div class="ctrl-item color-z">
<label><span class="sym">{</span></label>

<input type="range" id="sliderZeta" min="0" max="0.30"

step="0.01" value="0.05">

<span class="val" id="valZeta">0.05</span>
</div>

<div class="btn-group">

<button class="btn btn-primary active" id="btnStatic"> il &%k

</button>
<button class="btn btn-danger" id="btnSudden"> ¥ ZANZ
</button>
<button class="btn btn-success" id="btnReset">0 & f{I</button>
</div>
</div>
<l-- EE# -->

<div class="info-area" id="infoArea">

<span class="info-item"><span class="tag">& & </span> &

<sub>st</sub> = <span class="num purple" id="infoDeltaSt">—</span></span>

<span class="info-item"><span class="tag">8% J1</span> o

<sub>st</sub> = <span class="num blue" id="infoSigmaSt">—</span></span>

<span class="info-item"><span class="tag">& K& L </span> &

<sub>d</sub> = <span class="num orange" id="infoDeltaD">—</span></span>

<span class="info-item"><span class="tag">& K& J1</span> o

<sub>d</sub> = <span class="num red" id="infoSigmaD">—</span></span>



<span class="info-item"><span class="tag">z#ffa; & £ </span>

K<sub>d</sub> = <span class="num green" id="infoKd">—</span></span>

</div>

<l-- N X -->

<div class="formula-box" id="formulaBox">
<span style="font-weight:500;"> = FETREA T </span>

<span class="math" id="formulaContent">

K<sub>d</sub> =1+ V(1 + <span class="hl-red">2h</span> /

<span class="hl-blue">d<sub>st</sub></span>)

&nbsp:&nbsp;—&nbsp:&nbsp; RANE T h = 0 &nbsp;—>&nbsp:;
K<sub>d</sub> = <span class="hl-green" id="formulaKdVal">2.000</span>

</span>
<span class="math" style="font-style:italic;">

o<sub>d</sub> = K<sub>d</sub> - g<sub>st</sub> = <span

class="hl-orange" id="formulaSigmaVal">—</span>
</span>
</div>

</div>

<script>

(function() {

const canvas = document.getElementByld('impactCanvas');
const ctx = canvas.getContext('2d");
const W = 820,

H = 480;



canvas.width = W;

canvas.height = H;

const sliderP = document.getElementByld('sliderP");

const sliderK = document.getElementByld('sliderK?);

const sliderZeta = document.getElementByld('sliderZeta’);
const valP = document.getElementByld('valP');

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

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

const infoDeltaSt = document.getElementByld(‘'infoDeltaSt’);
const infoSigmaSt = document.getElementByld('infoSigmasSt');
const infoDeltaD = document.getElementByld('infoDeltaD");
const infoSigmaD = document.getElementByld(‘'infoSigmaD");

const infoKd = document.getElementByld('infoKd");

const formulaKdVal = document.getElementByld('formulakdVal’);

const formulaSigmaVal = document.getElementByld(‘formulaSigmaVal’);

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

const statusDetail = document.getElementByld('statusDetail");

const btnStatic = document.getElementByld('btnStatic’);
const btnSudden = document.getElementByld('btnSudden’);

const btnReset = document.getElementByld(‘btnReset’);



const g = 9.81;

const A = le-4;// BEIR m? (EE)
let P =400; // N

let k = 8000; // N/m

let zeta = 0.05; // FHJELL

/]l TTEYIEE
let deltaSt = 0; // L
let sigmaSt = 0; // §&N /1

let omega = 0; // EH K

/] HEIRTS

let mode = 'static’; // 'static’ | 'sudden’

let time = 0;

let delta = 0; // M AT3EH

let deltaMax = 0,/ ALK (ATER)
let animld = null;

let isAnimating = false;

let resetRequested = false;

/1 Ef JLE

const topY = 60;

const bottomY = 390;

const LO = bottomY - topY; // FERIGKE (px)
constex = W/ 2;

const scaleFactor = 280; // ZEFZEM (px/m)



function computePhysics() {
deltaSt = P/ k;
sigmaSt = P / A;
constm=P/g;

omega = Math.sqrt(k / m);

/] =mmmmmee e EHEREE ----------
function updateDisplay() {

computePhysics();

const deltaD = (mode === 'sudden’) ? 2 » deltaSt : deltaSt;
const sigmaD = (mode === 'sudden’) ? 2 * sigmaSt : sigmaSt;
const Kd = (mode === "sudden’) ? 2.0: 1.0;

infoDeltaSt.textContent = (deltaSt » 1000).toFixed(2) + ' mm’;
infoSigmasSt.textContent = (sigmaSt / 1e6).toFixed(2) + ' MPa’;
infoDeltaD.textContent = (deltaD * 1000).toFixed(2) + ' mm";
infoSigmaD.textContent = (sigmaD / 1e6).toFixed(2) + ' MPa’;

infoKd.textContent = Kd.toFixed(3);

formulaKdVal.textContent = Kd.toFixed(3);

formulaSigmaVal.textContent = (sigmaD / 1e6).toFixed(2) + ' MPa’;

/— L7t S



function drawScene(currentDelta, maxDelta, phase) {

ctx.clearRect(0, 0, W, H);

/) ---- BEME ----

ctx.save();

ctx.strokeStyle = '#eef2f7";

ctx.lineWidth = 0.5;

for (leti=0;i<20;i++){
const x = 20 + i * 40;
ctx.beginPath();
ctx.moveTo(x, 20);
ctx.lineTo(x, H - 20);
ctx.stroke();

}

for (leti=0;i<15;i++){
consty = 20 + i = 32;
ctx.beginPath();
ctx.moveTo(20, y);
ctx.lineTo(W - 20, y);
ctx.stroke();

}

ctx.restore();

/) ---- BElEu ----
ctx.save();
ctx fillStyle = '#34495e";

ctx.shadowColor = 'rgba(0,0,0,0.08)";



ctx.shadowBlur = 8;

ctx.fillRect(cx - 55, topY - 18, 110, 18);

ctx.shadowBlur = 0;

ctx fillStyle = '#5d6d7e";

for (leti = -35;i<=35;i += 18){
ctx.beginPath();
ctx.arc(ex + i, topY - 9, 4, 0, 2 * Math.PI);
ctx fill();

}

ctx fillStyle = '#2¢3e50';

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

ctx.textAlign = 'center’;

ctx.textBaseline = 'bottom’;

ctx fillText(' Bl &', cx, topY - 22):

ctx.restore();

/---- RINESEL (FL%)----
ctx.save();

ctx.setLineDash([5, 6]);

ctx.strokeStyle = 'rgba(44,62,80,0.25)",
ctx.lineWidth = 1.2;

ctx.beginPath();

ctx.moveTo(cx - 60, bottomY);
ctx.lineTo(cx + 60, bottomY);
ctx.stroke();

ctx.setlLineDash([]);

ctx fillStyle = 'rgba(44,62,80,0.3)";



0.001), 1.0);

ctx.font = '11px "Segoe UI", sans-serif’;
ctx.textAlign = 'left’;

ctx.textBaseline = 'top”;

ctx fillText('JRIGHLE", cx + 64, bottomY - 6);

ctx.restore();

TR . -
const deformPx = currentDelta * scaleFactor;
const rodBottom = bottomY + deformPx;
const rodLength = rodBottom - topY;

const rodWidth = 18;

/AR RIEN SRS TN

const stressRatio = Math.min(Math.abs(currentDelta) / (deltaSt * 2 +

const r = 40 + 180 * stressRatio;
const gCol = 180 - 140 = stressRatio;
const b = 200 - 170 = stressRatio;

const rodColor = ‘rgb(${Math.min(r,255)}, ${Math.max(gCol,40)},

${Math.max(b,40)})";

ctx.save();

/1 FHERRE

ctx.shadowColor = 'rgba(0,0,0,0.06)";
ctx.shadowBlur = 10;
ctx.shadowOffsetX = 2;

ctx.shadowOffsetY = 2;



/] FEEER (HHE)

const grad = ctx.createLinearGradient(cx - rodWidth / 2, topY, cx +
rodWidth / 2, topY);

grad.addColorStop(0, '#5d6d7e");
grad.addColorStop(0.2, rodColor);
grad.addColorStop(0.8, rodColor);
grad.addColorStop(1, '#5d6d7e");

ctx fillStyle = grad;

const rx = cx - rodWidth / 2;
const ry = topY;

const rw = rodWidth;

const rh = rodLength;

if (rh > 2){

ctx.fillRect(rx, ry, rw, rh);

ctx.shadowBlur = 0;
ctx.strokeStyle = '#2c3e50";
ctx.linewWidth = 1.2;

if (rh > 2){

ctx.strokeRect(rx, ry, rw, rh);

/1 T ERZ EARIC

if (Math.abs(currentDelta) > 0.0005) {



ctx.strokeStyle = 'rgba(44,62,80,0.25)";
ctx.lineWidth = 0.8;
const numMarks = 6;
for (leti =1;i < numMarks; i++) {
const t = i / numMarks;
const yPos = topY + t * rodLength;

const offset = 5 + 8 » (1 - Math.abs(currentDelta) / (deltaSt
* 2 + 0.001));

ctx.beginPath();

ctx.moveTo(cx - rodWidth / 2 - offset, yPos);
ctx.lineTo(cx - rodWidth / 2 - 2, yPos);
ctx.stroke();

ctx.beginPath();

ctx.moveTo(cx + rodWidth / 2 + offset, yPos);
ctx.lineTo(cx + rodWidth / 2 + 2, yPos);

ctx.stroke();

}

ctx.restore();

/) ---- REIRE ----
if (Math.abs(currentDelta) > 0.0001) {
ctx.save();
const sign = currentDelta >=07? '+': "
const deltaDisplay = (currentDelta * 1000).toFixed(1);
ctx fillStyle = '#c0392b';

ctx.font = 'bold 14px "Segoe Ul", sans-serif'";



ctx.textAlign = 'left’;

ctx.textBaseline = "bottom’;

const labelX = cx + rodWidth / 2 + 14;
const labelY = rodBottom - 4;

ctx fillText('d = ${signi${deltaDisplay} mm’, labelX, labelY);

I/l EFET Rk

ctx.strokeStyle = 'rgba(192,57,43,0.35);

ctx.lineWidth = 1.4;

ctx.setLineDash([4, 4]);

const arrowX = cx + rodWidth / 2 + 52;

ctx.beginPath();

ctx.moveTo(arrowX, bottomY);

ctx.lineTo(arrowX, rodBottom);

ctx.stroke();

ctx.setLineDash([]);

/1 B3Rk

if (Math.abs(currentDelta) > 0.0005) {
ctx fillStyle = 'rgba(192,57,43,0.4)";
const dir = currentDelta >= 07 1: -1;
const tipY = rodBottom;
ctx.beginPath();
ctx.moveTo(arrowX, tipY);
ctx.lineTo(arrowX - 6, tipY - 8 * dir);
ctx.lineTo(arrowX + 6, tipY - 8 = dir);
ctx.closePath();

ctfill():



}

ctx.restore();

/] ---- BEEk (JEH) ----
const loadY = rodBottom + 14;
ctx.save();

const loadColor = (mode === 'sudden’ && currentDelta > deltaSt *
1.1) ? '#e74c3c' : '#d35400;

ctx fillStyle = loadColor;
ctx.strokeStyle = loadColor;

ctx.lineWidth = 2.8;

/] Bk
ctx.beginPath();
ctx.moveTo(cx, loadY);
ctx.lineTo(cx, loadY + 50);

ctx.stroke();

/1 53Rk

ctx.beginPath();

ctx.moveTo(cx - 10, loadY + 40);
ctx.lineTo(cx, loadY + 50);
ctx.lineTo(cx + 10, loadY + 40);
ctx.closePath();

ctxAill):



/1 BATHRE

ctx fillStyle = '#2¢3e50";

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

ctx.textBaseline = 'top’;

const label = mode === 'static' ? ‘P = ${P.toFixed(0)} N (§&%() : P =
${P.toFixed(0)} N (Z10);

ctx fillText(label, cx, loadY + 56);

/I EMTTIR (RERRE)

ctx fillStyle = '#e67e22";

ctx.shadowColor = 'rgba(0,0,0,0.1)’;
ctx.shadowBlur = 8;

const blockSize = 28;

const bx = cx - blockSize / 2;

const by = loadY - 8 - blockSize;

ctx fillRect(bx, by, blockSize, blockSize);
ctx.shadowBlur = 0;

ctx.strokeStyle = '#7f3f00",

ctx.lineWidth = 1.2;

ctx.strokeRect(bx, by, blockSize, blockSize);
ctx fillStyle = "#fff",

ctx.font = 'bold 12px "Segoe Ul", sans-serif"
ctx.textAlign = 'center’;

ctx.textBaseline = 'middle’;

ctx fillText('m’, cx, by + blockSize / 2);

ctx.restore();



HiEFTIon,

/) ---- TRIRE ----

ctx.save();

ctx fillStyle = '#2c3e50";

ctx.font = 'bold 16px "Segoe Ul", sans-serif",
ctx.textAlign = 'left’;

ctx.textBaseline = 'top’;

const modelabel = mode === 'static' ? ' I} EEEFE LR

ctx fillText(modelabel, 24, 22);

/] RIRENTEIFRE

const Kd = mode === 'sudden’? 2.0 : 1.0;
ctx fillStyle = '#27ae60';

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

ctx.textBaseline = 'top’;

ctx fillText(K_d = ${Kd.toFixed(3)}', W - 24, 22);

/I BRERIRESRAER

ctx fillStyle = '#6b7f93";

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

ctx.textBaseline = 'top”;

const deltaCur = (currentDelta * 1000).toFixed(1);

const deltaMaxDisp = (maxDelta * 1000).toFixed(1);



ctx fillTextC HHT L ${deltaCury mm | EwAZEH: ${deltaMaxDisp}
mm’, W - 24, 44),

ctx.restore();

/N ---- B ----
ctx.save();
const legX = 24,
legY = 74;
ctx.font = '12px "Segoe Ul", sans-serif’;
ctx.textAlign = 'left’;
ctx.textBaseline = 'top’;

ctxfillStyle = '#6b7f93";
ctcfillText( B8 A4 (B k), legX, legY);
ctx fillStyle = '#d35400';
ctxfillText( B AT P, legX + 140, legY);

ctx fillStyle = '#c0392b';
ctx fillText('d & O, legX + 240, legY);
ctx fillStyle = '#27ae60';

ctx fillText(" + K_d = ${Kd.toFixed(2)}', legX + 340, legY);

ctx.restore();

/] ---- BERSEL (BrBEERAE) ----
if (mode === "'sudden’ && deltaSt > 0.0001) {

ctx.save();



const stY = bottomY + deltaSt * scaleFactor;
ctx.setLineDash([3, 5]);

ctx.strokeStyle = 'rgba(39,174,96,0.5)";
ctx.lineWidth = 1.4;

ctx.beginPath();

ctx.moveTo(cx - 44, stY);

ctx.lineTo(cx + 44, stY);

ctx.stroke();

ctx.setLineDash([]);

ctx fillStyle = 'rgba(39,174,96,0.6)';
ctx.font = "11px "Segoe Ul", sans-serif’;
ctx.textAlign = 'left’;

ctx.textBaseline = 'bottom’;
ctx.fillText('d_st', cx + 48, stY - 2);

ctx.restore();

function updateAnimation(dt) {
if (resetRequested) {
resetRequested = false;
time = 0;
delta = 0;
deltaMax = 0;
if (mode === "static’) {

delta = deltaSt;



deltaMax = deltaSt;

return;

const dtClamped = Math.min(dt, 0.025);

if (mode === "static’) {
/B REGEBRLE
delta = deltaSt;
deltaMax = deltaSt;

return;

/] ---- RINEFET ----
constm =P /g;
const omegaVal = Math.sqgrt(k / m);

const omegaD = omegaVal * Math.sqrt(1 - zeta * zeta);

/] FRATRR. B(t) = &_st* (1 - eN(-Lwt) * (cos(wd*t) + &/ V (1-72) *
sin(wdxt)))

// % =0 Bf: &(t) = &_st* (1 - cos(wxt))
let deltaT;
if (zeta < 0.001) {
deltaT = deltaSt » (1 - Math.cos(omegaVal * time));
}else {

const expTerm = Math.exp(-zeta * omegaVal * time);



const cosTerm = Math.cos(omegaD * time);
const sinTerm = Math.sin(omegaD * time);
const factor = zeta / Math.sqrt(1 - zeta * zeta);

deltaT = deltaSt » (1 - expTerm * (cosTerm + factor * sinTerm));

/] HRIEM
if (deltaT < 0) deltaT = 0;

delta = deltaT;

!l EHRAER
if (delta > deltaMax) {

deltaMax = delta;

/1 REGEETHERARHIRER), INARE

/l BREmEL, ILAFARE

// BEHERE

time += dtClamped;

let lastTime = O;

let frameCount = 0;

function animate(timestamp) {



if (!lastTime) lastTime = timestamp;
const dt = Math.min((timestamp - lastTime) / 1000, 0.05);

lastTime = timestamp;

/] BEFIE

updateAnimation(dt);

/] #:1

const currentMax = (mode === 'sudden’) ? Math.max(deltaMax,
deltaSt) : deltaSt;

drawScene(delta, currentMax, mode);

/] BEFRSER

const Kd = mode === "'sudden’' ? 2.0 : 1.0;
const deltaD = mode === 'sudden’ ? 2 * deltaSt : deltaSt;
const sigmaD = mode === 'sudden’ ? 2 * sigmaSt : sigmaSt;

infoDeltaD.textContent = (deltaD * 1000).toFixed(2) + ' mm’;
infoSigmaD.textContent = (sigmaD / 1e6).toFixed(2) + ' MPa’;
infoKd.textContent = Kd.toFixed(3);
formulaKdVal.textContent = Kd.toFixed(3);

formulaSigmaVal.textContent = (sigmaD / 1e6).toFixed(2) + ' MPa’;

animld = requestAnimationFrame(animate);

function setMode(newMode) {



if (newMode === mode && mode == 'static’) {
/ MRBERN, EREHITAE

}

mode = newMode;

time = 0;

delta = 0;

deltaMax = 0;

/] BIEIRHIRIS
btnStatic.classList.toggle(‘active’, mode === 'static’);

btnSudden.classList.toggle('active’, mode === 'sudden’);

/] EHIRIARE
modeStatus.textContent = mode === 'static' ? 'FaE(1E  'RINEIT;
statusDetail.textContent = mode === 'static’ ?

T EHBER TRELRE

HERM, T ERS), RRTRAFREEN 2 7,

/ BEEITE
computePhysics();

updateDisplay();

if (mode === 'static’) {
delta = deltaSt;
deltaMax = deltaSt;
}else {

/] RINEITM 0 FHia



delta = 0;

deltaMax = 0;

function resetAnimation() {

resetRequested = true;

time = 0;

delta = 0;

deltaMax = O;

if (mode === "static’) {
delta = deltaSt;
deltaMax = deltaSt;

}

computePhysics();

updateDisplay();

statusDetail.textContent = mode === 'static’ ?
T ERBRIERTRERY
AR, AT EIRS), RALEAFRTIN 2 &

A BREH -
function updateParams() {

P = parseFloat(sliderP.value);

k = parseFloat(sliderK.value);

zeta = parseFloat(sliderZeta.value);



valP.textContent = P.toFixed(0);
valK.textContent = k.toFixed(0);

valZeta.textContent = zeta.toFixed(2);

computePhysics();

updateDisplay();

if (mode === "static’) {
delta = deltaSt;
deltaMax = deltaSt;
}else {

/] RINEE: BEIE NN BHSH

time = 0;
delta = 0;
deltaMax = 0;
}
}
/] =mmmmmee e ENHPE -

sliderP.addEventListener(‘input’, updateParams);
sliderK.addEventListener(‘input’, updateParams);

sliderZeta.addEventListener(‘input’, updateParams);

btnStatic.addEventListener('click’, function() {

setMode('static");



btnSudden.addEventListener('click’, function() {

setMode('sudden’);

btnReset.addEventListener('click’, resetAnimation);

let resizeTimer;
window.addEventListener(‘resize’, function() {
clearTimeout(resizeTimer);
resizeTimer = setTimeout(() => {

drawScene(delta, (mode === 'sudden’) ? Math.max(deltaMax,
deltaSt) : deltaSt, mode);

1, 150);

computePhysics();
updateDisplay();

setMode('static');

/' BEEE

animld = requestAnimationFrame(animate);

consolelog(' 8@ BEHE vs RMFESERE BN,

console.log(P=%{P}N, k=${kIN/m, {=%{zeta},
_st=${(deltaSt*1000).toFixed(2)}mm’);



console.log(' RN =T 2 £ K d = 2 (fERKAL));

/I REEREEMATIFR
window.demo = {
setMode,
resetAnimation,
updateParams,
P:() =>P,
ki () => Kk,

deltaSt: () => deltaSt

H0;

</script>

</body>

</html>



