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[bookmark: _Toc35827599]Introduction
[bookmark: _Toc35827600]Aim:
The Aim of the report, to compare and contrast vehicle chassis and suspension design features which achieve specific vehicle behavioural characteristics. This report will be split up into three sections; Research, Excel Graphs and spreadsheet, Analysis.


















[bookmark: _Toc35827601]Research

For this section you are to research what effects the handling and comfort of a vehicle and discuss the set-up choices that can influence these. Consider how the handling and comfort balance of a race vehicle, supercar and road vehicle may differ and why this would be acceptable in each case? 
[bookmark: _Toc35827602]Chassis
Chassis are the main component of a vehicle. Each chassis design has different purposes for example for a utility vehicle a ladder chassis would be the most appropriate due to its stiffness, durability and that is it cost affective and convenient to repair if damaged.



[bookmark: _Toc35827603]Ladder Frame chassis
[image: Here’s Why A Ladder Chassis Is So Right For Off-Roaders - Features]https://images.cdn.circlesix.co/image/1/700/0/uploads/posts/2018/11/850fc56d20b55c9e041ab3af5c94583c.jpg
Ladder frame chassis are common on vehicle which are designed to carrying heavy load and even off-road capable vehicle. Due to its material choice mainly steel they are heavy but also having this the vehicle will be very strong and durable. For comfort the ladder chassis is not the most comfortable, due to its stiffness all forces and vibration are transferred across the whole vehicle. For handling the Ladder chassis is great when it comes to off road or when used for utility purposes for example heavy goods. Ladder Chassis are commonly used in various vehicle for an example Range rover line ups, this is due to is simplicity and also its structure rigidity and also the cost 
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[image: Image result for monocoque chassis]

https://3.bp.blogspot.com/-xQLNBjihDlg/UafFXGvHfXI/AAAAAAAAIvA/swBEPvSfR9c/s1600/Monocoque-Chassis.jpg
Monocoque Chassis is the most commonly used chassis design on a modern vehicle, this is due to its fast manufacturing process as almost everything is done by robots. Monocoque chassis are the standard when it comes to modern vehicle, this is due to its excellent crash rating. when developing an monocoque chassis it can be expensive due to everything being developed in CAD (computer Aided Design). The handling characteristic on a monocoque chassis are very impressive as the chassis are designed to meet regulations which needs to meet up to certain standard. the problems with this the monocoque design are that it is not suitable for small batch production since the development cost are high and also setting up the infostructure can be very expensive.



[bookmark: _Toc35827605]Carbon Fibre Monocoque chassis

Carbon fibre monocoque design is widely used in super/ exotic vehicles, they are extremely rigid and also strong, they are widely used for vehicle used for motorsports applications due to the lightweights. Examples of vehicles that use carbon fibre monocoque are various modern Lamborghini.



[bookmark: _Toc35827606]Tubular space frame chassis
 [image: Image result for tubular space frame chassis]
https://www.buildyourownracecar.com/wp-content/uploads/Chassis_SpaceframeDiagram.jpg
(n/a, 2020)
The tubular space frame chassis is a commonly used frame for a race application vehicle, this is due to its very strong structure from its complex design, tubular chassis can be made of out varies types of metal since any types of metal that can be welded and would keep its structural integrity. The Advantage of a tubular chassis are they can be very lightweight but also extremely strong.
[bookmark: _Toc35827607][image: Understanding your car’s suspension geometry] Suspension

The suspension is in charge of hold the sprung mass (mass which is held by the shock absorbers), dealing with bumps on the road and the weight transfer of the vehicle and also in charge of how the wheel reacts to bumps and control the tyre contact patch.
[bookmark: _Toc35827608]Camber
‘Camber is the inclination of the wheel on the vertical in relation to the ground. It can be measured as positive or negative. In the case of positive camber, the top of the wheel would tuck into the car. In the case of negative camber, the top would pull out from the top of the car. 
The amount of camber can drastically change the way a car drives. If you have a lot of positive camber, the car would be more stable in a straight line, but awful in the corners, as the force of cornering would push more weight over the wheel, which would already be at an adverse angle to the road. 
If you have negative camber, you get the opposite result. When cornering, the wheel is pushed straight in relation to the vertical, and as more load is put on it, more of the tyre can touch the road, so more grip. 
As such, a nettle bit of negative camber is never a bad thing. But even so, setting it up is something best left to the professionals.’
(Understanding your car’s suspension geometry, 2020) https://d32ptomnhiuevv.cloudfront.net/en-gb/sites/default/files/styles/haynes_medium/public/info_Suspension%20geometry.jpg?itok=GH_yGQbF&timestamp=1528194258
[bookmark: _Toc35827609]Caster
‘This is the backward or forward inclination of the suspension. Positive caster would be to swing the suspension forward, while negative would be to pull it back into the car.
Positive caster is the way to go, as you’ll get greater steering feel, improved turn-in response and greater stability when at speed. 
By having too much negative caster, you’re already pulling the suspension back into the car, so when the car is moving, the forces are amplified, and the suspension/tyres are put under much more strain.
You’ll also lose a lot of the car’s handling ability as the wheels will in effect tilting into the ground when you steer.’ (Understanding your car’s suspension geometry, 2020)

[bookmark: _Toc35827610]King Pin Inclination

‘King pin inclination, or KPI, is the angle determined by looking at the angle of the steering axis perpendicular to the ground, or in the case of a car, the contact patch of the tyre.
The more positive the KIP, the further into the car the uppermost point of the steering axis/steering arm is, the more negative the KPI, the further out the steering axis is pushed. 
The benefit in having a greater positive KPI is the you’re get more steering feel and feedback, and provided you don’t go mad, you’ll get better stability, too.
But you have to be careful, as the KPI can alter the camber and caster, throwing out any good their respective setting may have offered.’





[bookmark: _Toc35827611]Tracking (front toe)
‘This is the most common suspension term, and it’s probably something you have had altered on your own car at some point. It’s measured by toe-in and toe-out. And the best way to think if it is to indeed use your toes.
Imagine your feet are your front wheels. Now keep your heels together and twist your toes away from each other. That’s toe-in. Needless to say, the opposite, with your toes touching and your heels apart, is toe out. 
This is something that can need altering after you clip a curb or hit a particularly unforgiving pothole.
Thankfully, unlike Caster and Camber, you adjust the tracking on even the most basic of cars by winding the track rod ends in or out. ‘ (Understanding your car’s suspension geometry, 2020)
[bookmark: _Toc35827612]Thrust angle (rear toe)
‘This is like tracking, but for the back wheels. The trust angle is determined by the toe-in and toe-out of the rear wheels. However, unlike the front wheels, which you can steer, the rear wheels are fixes, so if the suspension adjustment is out, you can be thrust in the wrong direction. Hence the name.’ (Understanding your car’s suspension geometry, 2020)









	

[bookmark: _Toc35827613]Results
[bookmark: _Toc35827186]Table 1 Vehicle information
	Mass
	628
	kg
	
	
	

	Wheelbase
	2.8
	m
	
	
	

	Centre of Gravity Height
	0.36
	m
	
	
	

	Static Weight Distribution (Front)
	0.47
	% Front
	 
	0.53
	% Rear

	Static Weight Distribution (Left)
	0.51
	% Left
	 
	0.49
	% Right

	Cl
	-0.62
	 
	
	
	

	A
	1.2
	m2
	
	
	

	Air Density
	1.22
	kg/m3
	
	
	

	Centre of Pressure
	0.42
	% Front
	
	
	

	Average Track
	1.62
	m
	
	
	

	Maximum G
	1.5
	G
	
	
	



	
	Front Static loads
	VALUE
	UNIT
	
	Rear Static loads
	Value
	Unit

	
	Front Left
	1476.714996
	N
	
	Rear Left
	1665.231804
	N

	
	Front Right
	1418.804604
	N
	
	Rear Right
	1599.928596
	N

	
	
	
	
	
	
	
	


[bookmark: _Toc35827187][image: ]Table 2 vehicle measurement
[bookmark: _Toc35827614]Analysis
-	What do the initial graphs show about how load transfers around a vehicle undergoing acceleration?
The graph shows the higher longitudinal (acceleration forces) the higher the weight transfer. This shows that under acceleration the vehicle weight shifts to the rear, this can be seen by looking at the weight of the vehicle comparing from front to back as the rear become heavier while the front becomes lighter 
-	What type of effect is the aerodynamic load having on the vehicle?
As the vehicle speeds up the aerodynamic forces that are acting on the vehicle is much greater, this is due to the flow of air flow increased speed also varying the air density 
-	Explain why 1.5G can’t be achieved in both the longitudinal and lateral directions at the same time?
The vehicle cannot achieve 1.5G in both longitudinal and lateral due to the tyres having a limit to its frictional coefficient.
-	How do chassis and suspension changes affect vehicle characteristics?
From different suspension designs, you can change how progressive the wheel is when reacting to bumps, while the vehicle changes its height, the wheel geometry changes. The chassis can dramatically change the vehicle characteristic as some chassis can flex and also be heavy when other can be rigid and lightweight. 
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Longitudinal G force 
Front Left Long G-Force Lat G-Force Velocity m/s^2 Weight Front Right Long G-Force Lat G-Force Velocity m/s^2Weight Weight Transfer



0.1 0 30 1550.368143 0.1 0 30 1485.89864 64.46950311
0.2 0 30 1553.713289 0.2 0 30 1482.684675 71.02861422
0.3 0 30 1557.058436 0.3 0 30 1479.470711 77.58772533
0.4 0 30 1560.403583 0.4 0 30 1476.256746 84.14683644
0.5 0 30 1563.748729 0.5 0 30 1473.042782 90.70594756
0.6 0 30 1567.093876 0.6 0 30 1469.828817 97.26505867
0.7 0 30 1570.439023 0.7 0 30 1466.614853 103.8241698
0.8 0 30 1573.784169 0.8 0 30 1463.400888 110.3832809
0.9 0 30 1577.129316 0.9 0 30 1460.186924 116.942392



1 0 30 1580.474463 1 0 30 1456.97296 123.5015031
1.1 0 30 1583.819609 1.1 0 30 1453.758995 130.0606142
1.2 0 30 1587.164756 1.2 0 30 1450.545031 136.6197253
1.3 0 30 1590.509903 1.3 0 30 1447.331066 143.1788364
1.4 0 30 1593.855049 1.4 0 30 1444.117102 149.7379476
1.5 0 30 1597.200196 1.5 0 30 1440.903137 156.2970587



Rear Left Long G-Force Lat G-Force Velocity m/s^2 Weight Rear Right Long G-Force Lat G-Force Velocity m/s^2Weight Weight tranfer
0.1 0 30 1739.311991 0.1 0 30 1666.612338 72.69965244
0.2 0 30 1743.084177 0.2 0 30 1662.98808 80.09609689
0.3 0 30 1746.856364 0.3 0 30 1659.363823 87.49254133
0.4 0 30 1750.628551 0.4 0 30 1655.739565 94.88898578
0.5 0 30 1754.400737 0.5 0 30 1652.115307 102.2854302
0.6 0 30 1758.172924 0.6 0 30 1648.491049 109.6818747
0.7 0 30 1761.945111 0.7 0 30 1644.866792 117.0783191
0.8 0 30 1765.717297 0.8 0 30 1641.242534 124.4747636
0.9 0 30 1769.489484 0.9 0 30 1637.618276 131.871208



1 0 30 1773.261671 1 0 30 1633.994018 139.2676524
1.1 0 30 1777.033857 1.1 0 30 1630.36976 146.6640969
1.2 0 30 1780.806044 1.2 0 30 1626.745503 154.0605413
1.3 0 30 1784.578231 1.3 0 30 1623.121245 161.4569858
1.4 0 30 1788.350417 1.4 0 30 1619.496987 168.8534302
1.5 0 30 1792.122604 1.5 0 30 1615.872729 176.2498747



Lateral G Forces
Front Left Long G-Force Lat G-Force Velocity m/s^2 Weight Front Right Long G-Force Lat G-Force Velocity m/s^2Weight Weight tranfer



0 0.1 30 1548.958402 0 0.1 30 1487.253096 61.70530629
0 0.2 30 1550.893809 0 0.2 30 1485.393588 65.50022057
0 0.3 30 1552.829215 0 0.3 30 1483.53408 69.29513486
0 0.4 30 1554.764621 0 0.4 30 1481.674572 73.09004914
0 0.5 30 1556.700027 0 0.5 30 1479.815064 76.88496343
0 0.6 30 1558.635434 0 0.6 30 1477.955556 80.67987771
0 0.7 30 1560.57084 0 0.7 30 1476.096048 84.474792
0 0.8 30 1562.506246 0 0.8 30 1474.23654 88.26970629
0 0.9 30 1564.441653 0 0.9 30 1472.377032 92.06462057
0 1 30 1566.377059 0 1 30 1470.517524 95.85953486
0 1.1 30 1568.312465 0 1.1 30 1468.658016 99.65444914
0 1.2 30 1570.247871 0 1.2 30 1466.798508 103.4493634
0 1.3 30 1572.183278 0 1.3 30 1464.939 107.2442777
0 1.4 30 1574.118684 0 1.4 30 1463.079492 111.039192
0 1.5 30 1576.05409 0 1.5 30 1461.219984 114.8341063



Rear Left Long G-Force Lat G-Force Velocity m/s^2 Weight Rear Right Long G-Force Lat G-Force Velocity m/s^2Weight Weight tranfer
0 0.1 30 1737.722283 0 0.1 30 1668.139704 69.58257943
0 0.2 30 1739.904763 0 0.2 30 1666.042812 73.86195086
0 0.3 30 1742.087242 0 0.3 30 1663.94592 78.14132229
0 0.4 30 1744.269722 0 0.4 30 1661.849028 82.42069371
0 0.5 30 1746.452201 0 0.5 30 1659.752136 86.70006514
0 0.6 30 1748.634681 0 0.6 30 1657.655244 90.97943657
0 0.7 30 1750.81716 0 0.7 30 1655.558352 95.258808
0 0.8 30 1752.999639 0 0.8 30 1653.46146 99.53817943
0 0.9 30 1755.182119 0 0.9 30 1651.364568 103.8175509
0 1 30 1757.364598 0 1 30 1649.267676 108.0969223
0 1.1 30 1759.547078 0 1.1 30 1647.170784 112.3762937
0 1.2 30 1761.729557 0 1.2 30 1645.073892 116.6556651
0 1.3 30 1763.912037 0 1.3 30 1642.977 120.9350366
0 1.4 30 1766.094516 0 1.4 30 1640.880108 125.214408
0 1.5 30 1768.276995 0 1.5 30 1638.783216 129.4937794



Velocity
Front Left Long G-Force Lat G-Force Velocity m/s^2 Weight Front Right Long G-Force Lat G-Force Velocity m/s^2Weight Weight Transfer



0 0 1 1477.032816 0 0 1 1418.652424 58.380392
0 0 2 1477.267176 0 0 2 1418.886784 58.380392
0 0 3 1477.657776 0 0 3 1419.277384 58.380392
0 0 4 1478.204616 0 0 4 1419.824224 58.380392
0 0 5 1478.907696 0 0 5 1420.527304 58.380392
0 0 6 1479.767016 0 0 6 1421.386624 58.380392
0 0 7 1480.782576 0 0 7 1422.402184 58.380392
0 0 8 1481.954376 0 0 8 1423.573984 58.380392
0 0 9 1483.282416 0 0 9 1424.902024 58.380392
0 0 10 1484.766696 0 0 10 1426.386304 58.380392
0 0 11 1486.407216 0 0 11 1428.026824 58.380392
0 0 12 1488.203976 0 0 12 1429.823584 58.380392
0 0 13 1490.156976 0 0 13 1431.776584 58.380392
0 0 14 1492.266216 0 0 14 1433.885824 58.380392
0 0 15 1494.531696 0 0 15 1436.151304 58.380392
0 0 16 1496.953416 0 0 16 1438.573024 58.380392
0 0 17 1499.531376 0 0 17 1441.150984 58.380392
0 0 18 1502.265576 0 0 18 1443.885184 58.380392
0 0 19 1505.156016 0 0 19 1446.775624 58.380392
0 0 20 1508.202696 0 0 20 1449.822304 58.380392
0 0 21 1511.405616 0 0 21 1453.025224 58.380392
0 0 22 1514.764776 0 0 22 1456.384384 58.380392
0 0 23 1518.280176 0 0 23 1459.899784 58.380392
0 0 24 1521.951816 0 0 24 1463.571424 58.380392
0 0 25 1525.779696 0 0 25 1467.399304 58.380392
0 0 26 1529.763816 0 0 26 1471.383424 58.380392
0 0 27 1533.904176 0 0 27 1475.523784 58.380392
0 0 28 1538.200776 0 0 28 1479.820384 58.380392
0 0 29 1542.653616 0 0 29 1484.273224 58.380392
0 0 30 1547.262696 0 0 30 1488.882304 58.380392



Rear Left Long G-Force Lat G-Force Velocity m/s^2 Weight Rear Right Long G-Force Lat G-Force Velocity m/s^2Weight Weight tranfer
0 0 1 1665.580224 0 0 1 1599.747016 65.833208
0 0 2 1665.814584 0 0 2 1599.981376 65.833208
0 0 3 1666.205184 0 0 3 1600.371976 65.833208
0 0 4 1666.752024 0 0 4 1600.918816 65.833208
0 0 5 1667.455104 0 0 5 1601.621896 65.833208
0 0 6 1668.314424 0 0 6 1602.481216 65.833208
0 0 7 1669.329984 0 0 7 1603.496776 65.833208
0 0 8 1670.501784 0 0 8 1604.668576 65.833208
0 0 9 1671.829824 0 0 9 1605.996616 65.833208
0 0 10 1673.314104 0 0 10 1607.480896 65.833208
0 0 11 1674.954624 0 0 11 1609.121416 65.833208
0 0 12 1676.751384 0 0 12 1610.918176 65.833208
0 0 13 1678.704384 0 0 13 1612.871176 65.833208
0 0 14 1680.813624 0 0 14 1614.980416 65.833208
0 0 15 1683.079104 0 0 15 1617.245896 65.833208
0 0 16 1685.500824 0 0 16 1619.667616 65.833208
0 0 17 1688.078784 0 0 17 1622.245576 65.833208
0 0 18 1690.812984 0 0 18 1624.979776 65.833208
0 0 19 1693.703424 0 0 19 1627.870216 65.833208
0 0 20 1696.750104 0 0 20 1630.916896 65.833208
0 0 21 1699.953024 0 0 21 1634.119816 65.833208
0 0 22 1703.312184 0 0 22 1637.478976 65.833208
0 0 23 1706.827584 0 0 23 1640.994376 65.833208
0 0 24 1710.499224 0 0 24 1644.666016 65.833208
0 0 25 1714.327104 0 0 25 1648.493896 65.833208
0 0 26 1718.311224 0 0 26 1652.478016 65.833208
0 0 27 1722.451584 0 0 27 1656.618376 65.833208
0 0 28 1726.748184 0 0 28 1660.914976 65.833208
0 0 29 1731.201024 0 0 29 1665.367816 65.833208
0 0 30 1735.810104 0 0 30 1669.976896 65.833208










Longitudinal G force 

Front Left Long G-ForceLat G-Force Velocity m/s^2 Weight Front Right Long G-Force Lat G-Force Velocity m/s^2Weight Weight Transfer

0.1 0 30 1550.368143 0.1 0 30 1485.89864 64.46950311

0.2 0 30 1553.713289 0.2 0 30 1482.684675 71.02861422

0.3 0 30 1557.058436 0.3 0 30 1479.470711 77.58772533

0.4 0 30 1560.403583 0.4 0 30 1476.256746 84.14683644

0.5 0 30 1563.748729 0.5 0 30 1473.042782 90.70594756

0.6 0 30 1567.093876 0.6 0 30 1469.828817 97.26505867

0.7 0 30 1570.439023 0.7 0 30 1466.614853 103.8241698

0.8 0 30 1573.784169 0.8 0 30 1463.400888 110.3832809

0.9 0 30 1577.129316 0.9 0 30 1460.186924 116.942392

1 0 30 1580.474463 1 0 30 1456.97296 123.5015031

1.1 0 30 1583.819609 1.1 0 30 1453.758995 130.0606142

1.2 0 30 1587.164756 1.2 0 30 1450.545031 136.6197253

1.3 0 30 1590.509903 1.3 0 30 1447.331066 143.1788364

1.4 0 30 1593.855049 1.4 0 30 1444.117102 149.7379476

1.5 0 30 1597.200196 1.5 0 30 1440.903137 156.2970587

Rear Left Long G-ForceLat G-Force Velocity m/s^2 Weight Rear Right Long G-Force Lat G-Force Velocity m/s^2Weight Weight tranfer

0.1 0 30 1739.311991 0.1 0 30 1666.612338 72.69965244

0.2 0 30 1743.084177 0.2 0 30 1662.98808 80.09609689

0.3 0 30 1746.856364 0.3 0 30 1659.363823 87.49254133

0.4 0 30 1750.628551 0.4 0 30 1655.739565 94.88898578

0.5 0 30 1754.400737 0.5 0 30 1652.115307 102.2854302

0.6 0 30 1758.172924 0.6 0 30 1648.491049 109.6818747

0.7 0 30 1761.945111 0.7 0 30 1644.866792 117.0783191

0.8 0 30 1765.717297 0.8 0 30 1641.242534 124.4747636

0.9 0 30 1769.489484 0.9 0 30 1637.618276 131.871208

1 0 30 1773.261671 1 0 30 1633.994018 139.2676524

1.1 0 30 1777.033857 1.1 0 30 1630.36976 146.6640969

1.2 0 30 1780.806044 1.2 0 30 1626.745503 154.0605413

1.3 0 30 1784.578231 1.3 0 30 1623.121245 161.4569858

1.4 0 30 1788.350417 1.4 0 30 1619.496987 168.8534302

1.5 0 30 1792.122604 1.5 0 30 1615.872729 176.2498747

Lateral G Forces

Front Left Long G-ForceLat G-Force Velocity m/s^2 Weight Front Right Long G-Force Lat G-Force Velocity m/s^2Weight Weight tranfer

0 0.1 30 1548.958402 0 0.1 30 1487.253096 61.70530629

0 0.2 30 1550.893809 0 0.2 30 1485.393588 65.50022057

0 0.3 30 1552.829215 0 0.3 30 1483.53408 69.29513486

0 0.4 30 1554.764621 0 0.4 30 1481.674572 73.09004914

0 0.5 30 1556.700027 0 0.5 30 1479.815064 76.88496343

0 0.6 30 1558.635434 0 0.6 30 1477.955556 80.67987771

0 0.7 30 1560.57084 0 0.7 30 1476.096048 84.474792

0 0.8 30 1562.506246 0 0.8 30 1474.23654 88.26970629

0 0.9 30 1564.441653 0 0.9 30 1472.377032 92.06462057

0 1 30 1566.377059 0 1 30 1470.517524 95.85953486

0 1.1 30 1568.312465 0 1.1 30 1468.658016 99.65444914

0 1.2 30 1570.247871 0 1.2 30 1466.798508 103.4493634

0 1.3 30 1572.183278 0 1.3 30 1464.939 107.2442777

0 1.4 30 1574.118684 0 1.4 30 1463.079492 111.039192

0 1.5 30 1576.05409 0 1.5 30 1461.219984 114.8341063

Rear Left Long G-ForceLat G-Force Velocity m/s^2 Weight Rear Right Long G-Force Lat G-Force Velocity m/s^2Weight Weight tranfer

0 0.1 30 1737.722283 0 0.1 30 1668.139704 69.58257943

0 0.2 30 1739.904763 0 0.2 30 1666.042812 73.86195086

0 0.3 30 1742.087242 0 0.3 30 1663.94592 78.14132229

0 0.4 30 1744.269722 0 0.4 30 1661.849028 82.42069371

0 0.5 30 1746.452201 0 0.5 30 1659.752136 86.70006514

0 0.6 30 1748.634681 0 0.6 30 1657.655244 90.97943657

0 0.7 30 1750.81716 0 0.7 30 1655.558352 95.258808

0 0.8 30 1752.999639 0 0.8 30 1653.46146 99.53817943

0 0.9 30 1755.182119 0 0.9 30 1651.364568 103.8175509

0 1 30 1757.364598 0 1 30 1649.267676 108.0969223

0 1.1 30 1759.547078 0 1.1 30 1647.170784 112.3762937

0 1.2 30 1761.729557 0 1.2 30 1645.073892 116.6556651

0 1.3 30 1763.912037 0 1.3 30 1642.977 120.9350366

0 1.4 30 1766.094516 0 1.4 30 1640.880108 125.214408

0 1.5 30 1768.276995 0 1.5 30 1638.783216 129.4937794

Velocity

Front Left Long G-ForceLat G-Force Velocity m/s^2 Weight Front Right Long G-Force Lat G-Force Velocity m/s^2Weight Weight Transfer

0 0 1 1477.032816 0 0 1 1418.652424 58.380392

0 0 2 1477.267176 0 0 2 1418.886784 58.380392

0 0 3 1477.657776 0 0 3 1419.277384 58.380392

0 0 4 1478.204616 0 0 4 1419.824224 58.380392

0 0 5 1478.907696 0 0 5 1420.527304 58.380392

0 0 6 1479.767016 0 0 6 1421.386624 58.380392

0 0 7 1480.782576 0 0 7 1422.402184 58.380392

0 0 8 1481.954376 0 0 8 1423.573984 58.380392

0 0 9 1483.282416 0 0 9 1424.902024 58.380392

0 0 10 1484.766696 0 0 10 1426.386304 58.380392

0 0 11 1486.407216 0 0 11 1428.026824 58.380392

0 0 12 1488.203976 0 0 12 1429.823584 58.380392

0 0 13 1490.156976 0 0 13 1431.776584 58.380392

0 0 14 1492.266216 0 0 14 1433.885824 58.380392

0 0 15 1494.531696 0 0 15 1436.151304 58.380392

0 0 16 1496.953416 0 0 16 1438.573024 58.380392

0 0 17 1499.531376 0 0 17 1441.150984 58.380392

0 0 18 1502.265576 0 0 18 1443.885184 58.380392

0 0 19 1505.156016 0 0 19 1446.775624 58.380392

0 0 20 1508.202696 0 0 20 1449.822304 58.380392

0 0 21 1511.405616 0 0 21 1453.025224 58.380392

0 0 22 1514.764776 0 0 22 1456.384384 58.380392

0 0 23 1518.280176 0 0 23 1459.899784 58.380392

0 0 24 1521.951816 0 0 24 1463.571424 58.380392

0 0 25 1525.779696 0 0 25 1467.399304 58.380392

0 0 26 1529.763816 0 0 26 1471.383424 58.380392

0 0 27 1533.904176 0 0 27 1475.523784 58.380392

0 0 28 1538.200776 0 0 28 1479.820384 58.380392

0 0 29 1542.653616 0 0 29 1484.273224 58.380392

0 0 30 1547.262696 0 0 30 1488.882304 58.380392

Rear Left Long G-ForceLat G-Force Velocity m/s^2 Weight Rear Right Long G-Force Lat G-Force Velocity m/s^2Weight Weight tranfer

0 0 1 1665.580224 0 0 1 1599.747016 65.833208

0 0 2 1665.814584 0 0 2 1599.981376 65.833208

0 0 3 1666.205184 0 0 3 1600.371976 65.833208

0 0 4 1666.752024 0 0 4 1600.918816 65.833208

0 0 5 1667.455104 0 0 5 1601.621896 65.833208

0 0 6 1668.314424 0 0 6 1602.481216 65.833208

0 0 7 1669.329984 0 0 7 1603.496776 65.833208

0 0 8 1670.501784 0 0 8 1604.668576 65.833208

0 0 9 1671.829824 0 0 9 1605.996616 65.833208

0 0 10 1673.314104 0 0 10 1607.480896 65.833208

0 0 11 1674.954624 0 0 11 1609.121416 65.833208

0 0 12 1676.751384 0 0 12 1610.918176 65.833208

0 0 13 1678.704384 0 0 13 1612.871176 65.833208

0 0 14 1680.813624 0 0 14 1614.980416 65.833208

0 0 15 1683.079104 0 0 15 1617.245896 65.833208

0 0 16 1685.500824 0 0 16 1619.667616 65.833208

0 0 17 1688.078784 0 0 17 1622.245576 65.833208

0 0 18 1690.812984 0 0 18 1624.979776 65.833208

0 0 19 1693.703424 0 0 19 1627.870216 65.833208

0 0 20 1696.750104 0 0 20 1630.916896 65.833208

0 0 21 1699.953024 0 0 21 1634.119816 65.833208

0 0 22 1703.312184 0 0 22 1637.478976 65.833208

0 0 23 1706.827584 0 0 23 1640.994376 65.833208

0 0 24 1710.499224 0 0 24 1644.666016 65.833208

0 0 25 1714.327104 0 0 25 1648.493896 65.833208

0 0 26 1718.311224 0 0 26 1652.478016 65.833208

0 0 27 1722.451584 0 0 27 1656.618376 65.833208

0 0 28 1726.748184 0 0 28 1660.914976 65.833208

0 0 29 1731.201024 0 0 29 1665.367816 65.833208

0 0 30 1735.810104 0 0 30 1669.976896 65.833208
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