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Sunlock Commercial Framing Calculator v3.0 13/03/2015

<?php

//var_dump($_POST);

//user variable inputs from form
$wind_region = $_POST['wind_region'];
$roof_zone = $_POST['roof_zone'];
$terrain = $_POST['terrain'];
//$screws_per_foot = $_POST['screws_per_foot'];
$purlin_thickness = $_POST['purlin_thickness'];
$purlin_spacing = $_POST['purlin_spacing'];
$purlin_material = $_POST['purlin_material'];
$height = $_POST['height'];
$width = $_POST['width'];
$length = $_POST['length'];
$module_length = $_POST['module_length'];
$module_width = $_POST['module_width'];
//$panels_per_column = $_POST['panels_per_column'];
//$panels_per_row = $_POST['panels_per_row'];
//$panels_spacing = $_POST['panels_spacing'];
//$panel_tilt_angle = $_POST['panel_tilt_angle'];
$module_inclination = $_POST['module_inclination'];
$fixing_type = $_POST['fixing_type'];
//if($fixing_type == "tek-screw")$concealed = false;
//else $concealed = true;

//fixed or calculated variables
//$panel_length = '1680';
//$panel_width = '1000';
$panel_cantilever = '150';
/*
if($concealed){

$screw_diameter = '5.5';
}else{

$screw_diameter= '6';
}
*/
$channel_V2_capacity = '1';
$channel_V2_foot_capacity = '3.59';

// Number of screws per fixing
if($fixing_type == "2screw") {

$screws_per_foot = "2";
} else {

$screws_per_foot = "1";
}

// Screw diameter (mm)
if($fixing_type == "1screw" || $fixing_type == "2screw") {

$screw_diameter = "6";
$roof_capacity = "false";

} elseif($fixing_type == "lysaght305") {
$screw_diameter = "4.88";

} else {
$screw_diameter = "5.5";

}
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//Roof Clamp Capacity
//if($fixing_type == "lysaght" || $fixing_type == "lysaght406"){
if($fixing_type == "lysaght700" || $fixing_type == "lysaght406"){

$roof_capacity = "1.6";
}
if($fixing_type == "stramit") {

$roof_capacity = "1.9";
}
if($fixing_type == "metroll700"){

$roof_capacity = "2";
}
if($fixing_type == "lysaght305") {

$roof_capacity = "2.8";
}

//Cp
/*
if($module_inclination != '0'){

$Cp = 1.3;
}else{

if($roof_zone == 'central') $Cp = 1.4;
if($roof_zone == 'end') $Cp = 1.7;

}
*/
//Roof Zone
//if($roof_zone == 'central' || $roof_zone == 'end') $roof_zone = 1;

// Pressure coefficients and factors
if($roof_zone == "central") {

$pressure_coefficient = "1.4";
} elseif($roof_zone == "end") {

$pressure_coefficient = "1.7";
} else {

$pressure_coefficient = "1.3";
}

if($roof_zone == "central" || $roof_zone == "end") {
$local_pressure_factor = "1";

} elseif($roof_zone == "internal") {
$local_pressure_factor = "1";

} elseif($roof_zone == "intermediate") {
$local_pressure_factor = "1.5";

} elseif($roof_zone == "edge") {
$local_pressure_factor = "2";

} elseif($roof_zone == "corner") {
$local_pressure_factor = "3";

}

//Component capactity
/*
if ($panel_tilt_angle=='5') {

$bracket_capacity = 1.28;
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}
if ($panel_tilt_angle=='10') {

$bracket_capacity = 1.7;
}
if ($panel_tilt_angle=='15') {

$bracket_capacity = 1.28;
}
*/

// Tilt Bracket (kN)
if($module_inclination == "5") {

$bracket_capacity = "1.28";
} elseif($module_inclination == "10") {

$bracket_capacity = "1.7";
} elseif($module_inclination == "15") {

$bracket_capacity = "1.28";
} else {

$bracket_capacity = "false";
}
//Screw pull out capacity
//purlin_grade
/*
if ($purlin_thickness <= '1') {

$purlin_grade = '550';
} elseif ($purlin_thickness > '1' && $purlin_thickness <= '1.2') {

$purlin_grade = '500';
} elseif ($purlin_thickness > '1.2') {

$purlin_grade = '450';
}

$screw_capactiy_1 = (0.5 * 0.85 * $purlin_thickness * $screw_diameter * $purlin_grade * 
$screws_per_foot) / 1000;
$screw_capactiy_2 = (0.3 * 0.85 * $purlin_thickness * $screw_diameter * $purlin_grade * 
$screws_per_foot) / 1000;
*/

//Screw capacity (kN)
if($purlin_material == "pine") {

if($screw_diameter == "4.88") {
$char_capacity = "42";

} elseif($screw_diameter == "5.5") {
$char_capacity = "48";

} else {
$char_capacity = "54";

}

$pull_out_capacity = 0.85 * 35 * $char_capacity * $screws_per_foot / 1000;
} else if($purlin_material == "hardwood") {

if($screw_diameter == "4.88") {
$char_capacity = "112";

} elseif($screw_diameter == "5.5") {
$char_capacity = "127";

} else {
$char_capacity = "145";

}

$pull_out_capacity = 0.85 * 35 * $char_capacity * $screws_per_foot / 1000;
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} else if($purlin_material == "steel") {
if($wind_region == "A" || $wind_region == "B") {

$cyclonic_factor = "0.5";
} elseif($wind_region == "C" || $wind_region == "D") {

$cyclonic_factor = "0.3";
}

if($purlin_thickness <= "1") {
$purlin_grade = "550";

} elseif($purlin_thickness > "1" && $purlin_thickness <= "1.2") {
$purlin_grade = "500";

} elseif($purlin_thickness > "1.2") {
$purlin_grade = "450";

}

$pull_out_capacity = 0.85 * $cyclonic_factor * $purlin_thickness * $screw_diameter *
$purlin_grade * $screws_per_foot / 1000;

}

//Wind loading

//V
/*
if ($wind_region == 'A') {

$V = '45';
} elseif ($wind_region == 'B') {

$V = '57';
} elseif ($wind_region == 'C') {

$V = '69.3';
} elseif ($wind_region == 'D') {

$V = '88';
}
*/

// Wind speed
if($wind_region == "A") {

$site_wind_speed = "43";
} elseif($wind_region == "B") {

$site_wind_speed = "53";
} elseif($wind_region == "C") {

$site_wind_speed = "65.1";
} elseif($wind_region == "D") {

$site_wind_speed = "81.4";
}

if ($height <= '5') {
$L = 3;
$H = 5;
$LTC1 = 0.99;
$LTC1_5 = 0.95;
$LTC2 = 0.91;
$LTC2_5 = 0.87;
$LTC3 = 0.83;
$LTC4 = 0.75;
$HTC1 = 1.05;
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$HTC1_5 = 0.98;
$HTC2 = 0.91;
$HTC2_5 = 0.87;
$HTC3 = 0.83;
$HTC4 = 0.75;

} elseif ($height > '5' && $height <= '10') {
$L = 5;
$H = 10;
$LTC1 = 1.05;
$LTC1_5 = 0.98;
$LTC2 = 0.91;
$LTC2_5 = 0.87;
$LTC3 = 0.83;
$LTC4 = 0.75;
$HTC1 = 1.12;
$HTC1_5 = 1.06;
$HTC2 = 1;
$HTC2_5 = 0.915;
$HTC3 = 0.83;
$HTC4 = 0.75;

} elseif ($height > '10' && $height <= '15') {
$L = 10;
$H = 15;
$LTC1 = 1.12;
$LTC1_5 = 1.06;
$LTC2 = 1;
$LTC2_5 = 0.915;
$LTC3 = 0.83;
$LTC4 = 0.75;
$HTC1 = 1.16;
$HTC1_5 = 1.105;
$HTC2 = 1.05;
$HTC2_5 = 0.97;
$HTC3 = 0.89;
$HTC4 = 0.75;

} elseif ($height > '15' && $height <= '20') {
$L = 15;
$H = 20;
$LTC1 = 1.16;
$LTC1_5 = 1.105;
$LTC2 = 1.05;
$LTC2_5 = 0.97;
$LTC3 = 0.89;
$LTC4 = 0.75;
$HTC1 = 1.19;
$HTC1_5 = 1.135;
$HTC2 = 1.08;
$HTC2_5 = 1.01;
$HTC3 = 0.94;
$HTC4 = 0.75;

} elseif ($height > '20' && $height <= '30') {
$L = 20;
$H = 30;
$LTC1 = 1.19;
$LTC1_5 = 1.135;
$LTC2 = 1.08;
$LTC2_5 = 1.01;
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$LTC3 = 0.94;
$LTC4 = 0.75;
$HTC1 = 1.22;
$HTC1_5 = 1.17;
$HTC2 = 1.12;
$HTC2_5 = 1.06;
$HTC3 = 1;
$HTC4 = 0.8;

} elseif ($height > '30' && $height <= '40') {
$L = 30;
$H = 40;
$LTC1 = 1.22;
$LTC1_5 = 1.17;
$LTC2 = 1.12;
$LTC2_5 = 1.06;
$LTC3 = 1;
$LTC4 = 0.8;
$HTC1 = 1.24;
$HTC1_5 = 1.2;
$HTC2 = 1.16;
$HTC2_5 = 1.10;
$HTC3 = 1.04;
$HTC4 = 0.85;

} elseif ($height > '40' && $height <= '50') {
$L = 40;
$H = 50;
$LTC1 = 1.24;
$LTC1_5 = 1.2;
$LTC2 = 1.16;
$LTC2_5 = 1.10;
$LTC3 = 1.04;
$LTC4 = 0.85;
$HTC1 = 1.25;
$HTC1_5 = 1.215;
$HTC2 = 1.18;
$HTC2_5 = 1.125;
$HTC3 = 1.07;
$HTC4 = 0.9;

} elseif ($height > '50' && $height <= '75') {
$L = 50;
$H = 75;
$LTC1 = 1.25;
$LTC1_5 = 1.215;
$LTC2 = 1.18;
$LTC2_5 = 1.125;
$LTC3 = 1.07;
$LTC4 = 0.9;
$HTC1 = 1.27;
$HTC1_5 = 1.245;
$HTC2 = 1.22;
$HTC2_5 = 1.17;
$HTC3 = 1.12;
$HTC4 = 0.98;

} elseif ($height > '75' && $height <= '100') {
$L = 75;
$H = 100;
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$LTC1 = 1.27;
$LTC1_5 = 1.245;
$LTC2 = 1.22;
$LTC2_5 = 1.17;
$LTC3 = 1.12;
$LTC4 = 0.98;
$HTC1 = 1.29;
$HTC1_5 = 1.265;
$HTC2 = 1.24;
$HTC2_5 = 1.2;
$HTC3 = 1.16;
$HTC4 = 1.03;

} elseif ($height > '100' && $height <= '150') {
$L = 100;
$H = 150;
$LTC1 = 1.29;
$LTC1_5 = 1.265;
$LTC2 = 1.24;
$LTC2_5 = 1.2;
$LTC3 = 1.16;
$LTC4 = 1.03;
$HTC1 = 1.31;
$HTC1_5 = 1.29;
$HTC2 = 1.27;
$HTC2_5 = 1.24;
$HTC3 = 1.21;
$HTC4 = 1.11;

} elseif ($height > '150' && $height <= '200') {
$L = 150;
$H = 200;
$LTC1 = 1.31;
$LTC1_5 = 1.29;
$LTC2 = 1.27;
$LTC2_5 = 1.24;
$LTC3 = 1.21;
$LTC4 = 1.11;
$HTC1 = 1.32;
$HTC1_5 = 1.305;
$HTC2 = 1.29;
$HTC2_5 = 1.265;
$HTC3 = 1.24;
$HTC4 = 1.16;

}

if ($terrain =='1') {
$M1 = $LTC1;
$M2 = $HTC1;

} elseif ($terrain =='1.5') {
$M1 = $LTC1_5;
$M2 = $HTC1_5;

} elseif ($terrain =='2') {
$M1 = $LTC2;
$M2 = $HTC2;

} elseif ($terrain =='2.5') {
$M1 = $LTC2_5;
$M2 = $HTC2_5;

} elseif ($terrain =='3') {
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$M1 = $LTC3;
$M2 = $HTC3;

} elseif ($terrain =='4') {
$M1 = $LTC4;
$M2 = $HTC4;

}
$gradient = ($M2 - $M1)/($H-$L);
$y_intersect = $M1 - ($gradient*$L);
$M = $gradient * $height + $y_intersect;
//$V2 = $V * $M;
$design_wind_speed = $site_wind_speed * $M;

//$wind_loading = (0.5 * 1.2 * pow($V2,2) * $Cp * $roof_zone) / 1000;
$wind_loading = 0.5 * 1.2 * pow($design_wind_speed,2) * $pressure_coefficient *
$local_pressure_factor / 1000;

//-----------------Final Calcs--------------------

//$uplift_brackets = ($wind_loading * $panel_width * 0.5) / 1000;
$uplift_brackets = ($wind_loading * $module_width * 0.5) / 1000;

/*
if ($purlin_spacing < '1000' || $panel_tilt_angle == 0) {

$uplift_rail_supports = ($wind_loading  * $purlin_spacing / 1000);
} else {

$uplift_rail_supports = ($wind_loading / 1000) * max(1000,($purlin_spacing - 200));
}
*/

// Channel Feet / Fixing Screws / Roof Clamps (kN/m)
if($purlin_spacing < "1000" || $module_inclination == "0") {

$uplift_supports = $wind_loading * $purlin_spacing / 1000;
} else {

$uplift_supports = $wind_loading / 1000 * max(1000, ($purlin_spacing - 200));
}

//$moment_rails = ($wind_loading * pow(($purlin_spacing / 1000),2)) / 4;
//Channel (kN/m/m)
if($module_width < (0.5 * $purlin_spacing)) {

$moment_rails = $wind_loading * pow(($purlin_spacing / 1000),2) / 8;
} else {

$moment_rails = $wind_loading * ($purlin_spacing / 1000) * ($module_width / 1000) / 4;
}

if($bracket_capacity) {
$bracket_spacing = ($bracket_capacity / $uplift_brackets) * 1000;

}

/*
if ($wind_region == 'A' || $wind_region == 'B') {

$screw_spacing = ($screw_capactiy_1 / $uplift_rail_supports) * 1000;
$pull_out_capacity = (.5 * .85 * $purlin_thickness * $screw_diameter 
*$purlin_grade)/1000 * $screws_per_foot;

} else {
$screw_spacing = ($screw_capactiy_2 / $uplift_rail_supports) * 1000;
$pull_out_capacity = (.3 * .85 * $purlin_thickness * $screw_diameter 
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*$purlin_grade)/1000 * $screws_per_foot;
}
*/
// Roof screws (m)
$screw_spacing = $pull_out_capacity / $uplift_supports * 1000;

$rail_spacing = ($channel_V2_capacity / $moment_rails) * 1000;

/*
if($concealed){

$foot_spacing = (min($channel_V2_foot_capacity, $pull_out_capacity, $roof_capacity) / 
$uplift_rail_supports) * 1000;

}else{
$foot_spacing = (min($channel_V2_foot_capacity,$pull_out_capacity) / 
$uplift_rail_supports) * 1000;

}
*/

// Channel Feet (m)
$channel_feet_spacing = $channel_V2_foot_capacity / $uplift_supports * 1000;
// Roof Clamp (m)
if($roof_capacity) {

$roof_spacing = $roof_capacity / $uplift_supports * 1000;
}

/*
if($bracket_spacing){

$critical_spacing = min($bracket_spacing,$rail_spacing,$foot_spacing,$screw_spacing);
}
else{

$critical_spacing = min($rail_spacing,$foot_spacing,$screw_spacing);
}
*/

// Critical Spacing
if($bracket_spacing && $roof_spacing) {

$critical_spacing = min($bracket_spacing, $screw_spacing, $rail_spacing,
$channel_feet_spacing, $roof_spacing);

} elseif($bracket_spacing) {
$critical_spacing = min($bracket_spacing, $screw_spacing, $rail_spacing,
$channel_feet_spacing);

} elseif($roof_spacing) {
$critical_spacing = min($screw_spacing, $rail_spacing, $channel_feet_spacing,
$roof_spacing);

} else {
$critical_spacing = min($screw_spacing, $rail_spacing, $channel_feet_spacing);

}

/*
if ($critical_spacing >= 840) {

$no_channels = 2;
} elseif ($critical_spacing >= 690 && $critical_spacing < 840) {

$no_channels = 3;
} elseif ($critical_spacing >= 460 && $critical_spacing < 690) {

$no_channels = 4;
} elseif ($critical_spacing >= 345 && $critical_spacing < 460) {

$no_channels = 5;
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} elseif ($critical_spacing < 345) {
//echo $critical_spacing;
$no_channels = 'n/a';

}
*/

// Number of Channels
if($critical_spacing >= ($module_length / 2)) {

$channels_per_row = 2;
} elseif($critical_spacing > max($panel_cantilever + ($module_length - 2 * $panel_cantilever)
/ 4, ($module_length - 2 * $panel_cantilever) / 2)) {

$channels_per_row = 3;
} elseif($critical_spacing > max($panel_cantilever + ($module_length - 2 * $panel_cantilever)
/ 6, ($module_length - 2 * $panel_cantilever) / 3)) {

$channels_per_row = 4;
} elseif($critical_spacing > max($panel_cantilever + ($module_length - 2 * $panel_cantilever)
/ 8, ($module_length - 2 * $panel_cantilever) / 4)) {

$channels_per_row = 5;
} else {

$channels_per_row = "n/a";
}

// Limiting factor
if($channels_per_row > 2) {

if($critical_spacing == $screw_spacing) {
$limiting_factor = "Screw Pullout Capacity";

} elseif($critical_spacing == $channel_feet_spacing) {
$limiting_factor = "Channel Foot Capacity";

} elseif($critical_spacing == $rail_spacing) {
$limiting_factor = "Channel Capacity";

} elseif($roof_spacing) {
if($critical_spacing == $roof_spacing) {

$limiting_factor = "Roof Clamp Capacity";
}

} elseif($bracket_spacing) {
if($critical_spacing == $bracket_spacing) {

$limiting_factor = "Tilt Bracket Capacity";
}

}
} else {
    $1 = "n/a";
}
/*
echo '<div class="left">';

echo '<table class="result">';
//echo '<tr><td width="166px">Number of modules</td><td class="result_yellow"  
width="130px">'.$total_panels.'</td></tr>';
//echo '<tr><td>Channel lengths per row</td><td 
class="result_yellow">'.$no_channels.'</td></tr>';
echo '<tr><td>Channel lengths per row</td><td 
class="result_yellow">'.$channels_per_row.'</td></tr>';
echo '<tr><td>Limiting factor</td><td class="result_yellow">'.$limiting_factor.'</td></tr>';
//echo '<tr><td>Internal zone</td><td class="result_yellow">'.$internal_zone.'</td></tr>';
//echo '<tr><td>Intermediate zone</td><td 
class="result_yellow">'.$intermediate_zone.'</td></tr>';
//echo '<tr><td>Edge zone</td><td class="result_yellow">'.$edge_zone.'</td></tr>';
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//echo '<tr><td>Corner zone</td><td class="result_yellow">'.$corner_zone.'</td></tr>';
echo '</table>';

echo '</div>';
echo '<div class="right">';
/*
echo "screws_per_foot=" . $screws_per_foot . "<br>";
echo "screw_diameter=" . $screw_diameter . "<br>";
echo "roof_capacity=" . $roof_capacity . "<br>";
echo "pressure_coefficient=" . $pressure_coefficient . "<br>";
echo "local_pressure_factor=" . $local_pressure_factor . "<br>";
echo "bracket_capacity=" . $bracket_capacity . "<br>";
echo "char_capacity=" . $char_capacity . "<br>";
echo "pull_out_capacity=" . $pull_out_capacity . "<br>";
echo "cyclonic_factor=" . $cyclonic_factor . "<br>";
echo "purlin_grade=" . $purlin_grade . "<br>";
echo "site_wind_speed=" . $site_wind_speed . "<br>";
echo "gradient=" . $gradient . "<br>";
echo "y_intersect=" . $y_intersect . "<br>";
echo "M=" . $M . "<br>";
echo "design_wind_speed=" . $design_wind_speed . "<br>";
echo "wind_loading=" . $wind_loading . "<br>";
echo "uplift_brackets=" . $uplift_brackets . "<br>";
echo "uplift_supports=" . $uplift_supports . "<br>";
echo "moment_rails=" . $moment_rails . "<br>";
echo "bracket_spacing=" . $bracket_spacing . "<br>";
echo "screw_spacing=" . $screw_spacing . "<br>";
echo "rail_spacing=" . $rail_spacing . "<br>";
echo "channel_feet_spacing=" . $channel_feet_spacing . "<br>";
echo "roof_spacing=" . $roof_spacing . "<br>";
echo "critical_spacing=" . $critical_spacing . "<br>";
echo "channels_per_row=" . $channels_per_row . "<br>";
*/
/*
echo '<tr><td colspan="2" style="font-size: 1.2em">Bill of materials</td></tr>';
echo '<tr><td width="160px">Part</td><td width="140px">Qty</td></tr>';
echo '<tr><td>SL2C6.0</td><td>'.$SL2C6_0.'</td></tr>';
echo '<tr><td>SLCR515-38</td><td>'.$SLCR515_38.'</td></tr>';
echo '<tr><td>SLCR505-38</td><td>'.$SLCR505_38.'</td></tr>';
echo '<tr><td>SLCF01</td><td>'.$SLCF01.'</td></tr>';
echo '<tr><td>SLCF02</td><td>'.$SLCF02.'</td></tr>';
echo '<tr><td>SLCJ</td><td>'.$SLCJ.'</td></tr>';    
echo '</table>';                                    */

echo '</div>';
echo '<div style="clear: both"></div>';

//echo '<div><br /><i>Disclaimer</i>:<br />The Bill of materials is an indicative 
calculation only. For non-standard installations, please <a 
href="http://www.sunlock.com.au/contact.php" class="white">contact</a> SunLock for more 
information.<br />&nbsp;</div>';

?>
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