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		1.		General Provisions 
This Addendum provides the specifications for the Human Body Models (HBMs) related to the Head Impact Time (HIT) Determination Procedure defined in GTR No.9 Annex 2. The HBM qualification procedure and all related tools, as requested in Annex 1 of GTR No.9 are specified in this Addendum. 


Figure 1.1
Flowchart showing the interaction between UN GTR No.9 Annex 2 and this M.R.1 Addendum.
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1.1		Limitations
The qualification procedure described in this text is simplified and therefore limited to the purpose of pedestrian Head Impact Time (HIT) and Wrap Around Distance (WAD) calculation and is not suited to qualify for injury assessment in this or any other crashworthiness regulation. Only measures relevant for these outputs are included in the qualification procedure and have been determined within sensitivity studies and round robin simulations.
	1.2.		Definitions
			Throughout this Addendum the following definitions are used: 
1.2.1.	A "Human Body Model" (HBM) is understood as a virtual geometric and mechanical representation of the human body, which takes the human anatomy into consideration. The procedure described in this Annex refers to HBMs used for the simulation of pedestrian impacts. Pedestrian models which are required for GTR No.9 Annex 2 shall be selected from the following statures, a six-year-old (6YO), 5th percentile female (AF05), 50th percentile male (AM50) and 95th percentile male (AM95).
1.2.2.	"Generic Vehicle (GV) Models" are generic replications of car fronts representing three vehicle categories: Family Cars (FCR), Roadsters (RDS), Sports Utility Vehicles (SUV). (The shape of the generic Multi-Purpose-Vehicle (MPVs) was found to lay in between the generic FCR and generic SUV and is therefore covered already.) The vehicle models provide representative shapes for the selected vehicle categories as well as median structural response upon pedestrian impact in terms of force- deflection characteristics and are modelled to be robust and transferable to all considered explicit Finite Element (FE) codes.
1.2.3.	"HBM Qualification Simulation" : A computer simulation (GV Model vs. HBM) providing evidence that the specific HBM simulation is comparable with reference simulations and shows consistent results – in particular referring to HIT and WAD. The reference simulations are based on models which have been validated by comparing their simulation response with post-mortem-human-subject (PMHS) tests. Another purpose is to make sure that models give comparable results with varying hardware or software environments when applied for a specific purpose.
1.2.4.	"HIT-Determination simulation": A computer simulation for determination of HIT as a function of WAD in the DPPS vehicle model for deriving the test conditions for the assessment of deployable systems as specified in GTR No.9 Annex 2.


		2.		Qualification Procedure and Reference Results
	2.1.		Human Body Models Pre-processing
2.1.1.		Shoes
		The HBM may be fitted with a pair of shoes, featuring a sole thickness (at the heels) of 20 to 30 mm.
2.1.2.		Positioning
	The car manufacturer has the freedom to choose a positioning tool. Positioning can be achieved through pre-simulation (pulling/pushing the limbs of the HBM to the desired position) or by re- meshing/morphing. The target posture of the AM 50 model is specified in Table 2-1. All other model sizes have to meet the required initial posture defined in Table 2-2. The angles shall be measured using the reference axis as defined in Annex A. The reference measures for the other sizes of models are listed in Table 2-2. 
The right side in viewing/walking direction of the HBM is defined as the struck side. The z-direction is defined as the vertical axis, positive in inferior direction. The local HBM x-axis is the frontal axis, facing anterior. (Both shoe soles shall ideally contact the ground – if the height of Acetabulum (ACz) (see table 2-1) cannot be achieved with ground contact, a z-offset of the HBM is permitted).
None of the limbs, i.e. arms/legs shall be artificially connected, tied or constrained to each other (e.g. wrists tied). The HBM shall be exposed to a vertical acceleration field constituting the gravitational loading for HBM qualification and HIT determination simulation.
Table 2-1
Initial Posture AM 50.
	Abbrev.
	Measure
	Reference Value
AM50
	Tolerance (±)

	Px
	Heel to heel distance Longitudinal
	310 mm
	5.0%

	Py
	Heel to heel distance lateral
	185 mm
	15.0%

	ACz
	Height of AC relative to the ground level
	949 mm
	2.0%

	K
	Right Upper Leg Angle (around Y w.r.t. horizontal)
	89°
	5°

	L
	Left Upper Leg Angle (around Y w.r.t. the horizontal)
	106°
	5°

	G
	Right Knee flexion Angle (Y)
	164°
	5°

	H
	Left Knee flexion Angle (Y)
	175°
	5°

	Ty
	Right Upper Arm Angle (Y w.r.t. horizontal)
	98°
	5°

	Uy
	Left Upper Arm Angle (Y w.r.t. horizontal)
	70°
	5°

	Tx
	Right Upper Arm Angle (X w.r.t. horizontal)
	100°
	10°

	Ux
	Left Upper Arm Angle (X w.r.t. horizontal)
	100°
	10°

	V
	Right Elbow flexion Angle
	140°
	5°

	W
	Left Elbow flexion Angle Left
	160°
	10°

	HCx
	x-Position of HC relative to AC
	44 mm
	15 mm

	HCz
	Height of HC relative to the ground level
	1686 mm
	1.5%

	M
	Body mass
	76.7kg
	-5%/ +10%



Figure 2-1
Measurements to describe the initial posture of the HBM. For all abbreviations and reference point description (HC, AC etc.) see Appendix Annex A.

K
Uy
W
ACz
HCx
G
H
L
Ty
HCz
Right 		Left
V
z
x
Ux
Tx
z
y


[bookmark: _bookmark1][bookmark: _bookmark2]


[bookmark: _bookmark3]Table 2-2
Reference Posture of other pedestrian sizes.
	Abbrev.
	Unit
	Reference
	Reference
	Reference
	Tolerance 

	
	
	6YO
	AF05
	AM95
	(±)

	Px
	mm
	199
	243
	340
	5.0%

	Py
	mm
	152
	164
	265
	15.0%

	ACz
	mm
	613
	831
	1043
	2.0%

	K
	°
	89°
	89°
	89°
	5°

	L
	°
	106°
	106°
	106°
	5°

	G
	°
	164°
	164°
	164°
	5°

	H
	°
	175°
	175°
	175°
	5°

	Ty
	°
	98°
	98°
	98°
	5°

	Uy
	°
	70°
	70°
	70°
	5°

	Tx
	°
	100°
	100°
	100°
	10°

	Ux
	°
	100°
	100°
	100°
	10°

	V
	°
	140°
	140°
	140°
	5°

	W
	°
	160°
	160°
	160°
	10°

	HCx
	mm
	6.5
	27
	16
	15 mm

	HCz
	mm
	1100
	1468
	1836
	1.5%

	M
	kg
	22.8
	46.9
	102.6
	-5%/ +10%



2.1.3.		Output Parameters
The HBM must be equipped with "sensors" and other output definitions, which allow tracking the trajectories of selected body parts.
Node histories must be output at the HC and AC. Outputs shall be in the global coordinate system, with the x-direction parallel to the vehicle longitudinal axis in driving direction and the z- direction parallel to the vehicle height axis facing upwards. The sensor shall be constrained to the structure, which was used for the definition of the geometric centre (at least 10 nodes of the cortical bone for HBMs with skeleton and all related bodies for HBMs without skeleton).
	2.2.		Impact Simulations
According to Tables 2-3, 2-4 and 2-5, the HBM must be impacted by the GV Models defined in 1.2.2. at three different impact velocities (30 km/h, 40 km/h and 50 km/h). The simulation time must be higher than the expected Head Impact Time. 
The static and dynamic coefficient of friction between the car and the HBM shall be set to 0.3.
The Head Centre of Gravity (CoG) of the HBM must be positioned in line with the vehicle centreline (y=0 in the global coordinate system).
	2.3.		Output Requirements
It shall be confirmed that the following outputs have been generated from each simulation:
Time history curves of:
(a) [bookmark: _Hlk129607948]x and z coordinate of HC and AC in the global coordinate system;
(b) x displacement of vehicle COG in the global coordinate system;
(c) Resultant acceleration of HC;
(d) Contact forces (between vehicle and HBM without upper extremities, vehicle and HBM head and total contact force);
(e) Total hourglass and internal energies of the total setup;
(f) Mass increase, 
all plotted every 0.1ms.
Furthermore, animations of the simulations shall be generated with an output interval of 1ms.
2.4.		Quality Checks
The following Quality Checks shall be performed:
(a) Contact force (between HBM and vehicle) is zero at simulation start.
(b) Total energy remains constant within a 15 per cent tolerance.
(c) Hourglass energy ≤ 10 per cent of the total energy.
(d) Artificial mass increase is less than 3 per cent.
[bookmark: _bookmark5]2.5.		Calculation of Head Impact Time
Time of first contact is defined as the first time at which the contact force is no longer 0.
The Head Impact Time (HIT) is defined as the elapsed time subsequent to the time of first contact of the HBM (neglecting forearms and hands) with the vehicle outer surface and the time of first contact of its head with the vehicle outer surface.
[bookmark: _bookmark6]If this method is for any reason not applicable, an appropriate alternative method shall be applied and documented.
2.6.	Reference Results for Qualification Simulations
[bookmark: _Hlk129608226]From the qualification simulations with the GV Models, HIT values and the location of HC at the time of head impact shall be compared with the references in Tables 2-3, 2-4 and 2-5.
These tables have been created using simulations with validated HBMs as Addendum 5 of Mutual Resolution No. 1 (M.R.1) of the 1958 and the 1998 Agreements ECE/TRANS/WP.29/1101.
[bookmark: _Hlk129608315]The trajectories are measured relative to the GV Model, which means that the x-displacement of the GV Model has to be subtracted from the measured x coordinate HCx in the global coordinate system. For HCz the global z-coordinates are used.
The AM95 does not need to be specifically qualified. AM95 models which can be used are all derived from AM50 models and therefore the AM95 only has to meet the positioning requirements and no specific qualification simulations need to be performed. 

Table 2-3
Reference Results AM50
	GV Model Shape
	Velocity (km/h)
	HIT (ms)
	HCx (mm)
	HCz (mm)

	
	
	Min
	Max
	Min
	Max
	Min
	Max

	FCR
	30
	152
	197
	-1438
	-1005
	1019
	1117

	
	40
	127
	150
	-1489
	-1105
	1006
	1158

	
	50
	107
	121
	-1504
	-1179
	1024
	1169

	RDS
	30
	163
	199
	-1574
	-1104
	931
	1125

	
	40
	133
	156
	-1659
	-1191
	931
	1178

	
	50
	112
	127
	-1665
	-1283
	981
	1183

	SUV
	30
	127
	144
	-1000
	-624
	1092
	1193

	
	40
	101
	116
	-1032
	-737
	1103
	1187

	
	50
	86
	99
	-1110
	-799
	1109
	1191



Table 2-4
Reference Results 6YO
	GV Model Shape
	Velocity (km/h)
	HIT (ms)
	HCx (mm)
	HCz (mm)

	
	
	Min
	Max
	Min
	Max
	Min
	Max

	FCR
	30
	60
	78
	-388
	-325
	912
	936

	
	40
	49
	60
	-428
	-358
	907
	949

	
	50
	43
	49
	-459
	-387
	891
	968

	RDS
	30
	66
	80
	-480
	-362
	857
	913

	
	40
	53
	61
	-496
	-409
	851
	924

	
	50
	45
	52
	-525
	-449
	848
	930

	SUV
	30
	35
	50
	-154
	-101
	1011
	1032

	
	40
	28
	38
	-183
	-139
	1024
	1050

	
	50
	19
	34
	-227
	-156
	1027
	1090



Table 2-5
Reference Results AF05
	GV Model Shape
	Velocity (km/h)
	HIT (ms)
	HCx (mm)
	HCz (mm)

	
	
	Min
	Max
	Min
	Max
	Min
	Max

	SUV
	30
	90
	102
	-622
	-447
	1042
	1133

	
	40
	69
	82
	-679
	-496
	1046
	1126

	
	50
	59
	70
	-736
	-527
	1048
	1127


		3.		Documentation of results
3.1.		General
The following information shall be documented:
(a) Date of report
(b) Name of car manufacturer 
(c) Type and release version of software (FE-software package name, revision and version)
(d) Name and version of HBM
(e) Version of GV Models applied
Images showing the front view and side view of the pedestrian, at t0 and at the time of head impact shall be added to the report. 
3.2		Quality Checks
For all simulations Table 3-1 shall be filled in 
Table 3-1
Quality Checks
	Verification evaluation criteria
	Allowed
	Observed
	Pass?

	
	
	
	

	Coefficient of friction between GV Model and HBM
	0.3
	
	Y/N

	Head centre of gravity is positioned at vehicle centreline
	Y=0 mm
	
	Y/N

	Contact force between HBM and vehicle at simulation start
	0
	
	Y/N

	Change in total energy throughout simulation
	≤15%
	
	Y/N

	Amount of hourglass energy relative to total energy
	≤10%
	
	Y/N

	Artificial mass increase relative to total mass of the setup
	≤3%
	
	Y/N


	3.3.		Initial Posture of Pedestrian Model
To qualify one HBM stature the following Table 3-2 has to be filled in using the references from Table 2-1 and 2-2.
Table 3-2
Initial Posture Check
	Abbrev.
	Unit
	Measured Value
(for Stature …)
	Deviation to Reference
	Tolerance
	Pass?

	Px
	mm
	
	
	5.0%
	Y/N

	Py
	mm
	
	
	15.0%
	

	ACz
	mm
	
	
	2.0%
	

	K
	°
	
	
	5°
	

	L
	°
	
	
	5°
	

	G
	°
	
	
	5°
	

	H
	°
	
	
	5°
	

	Ty
	°
	
	
	5°
	

	Uy
	°
	
	
	5°
	

	Tx
	°
	
	
	10°
	

	Ux
	°
	
	
	10°
	

	V
	°
	
	
	5°
	

	W
	°
	
	
	10°
	

	HCx
	mm
	
	
	15 mm
	

	HCz
	mm
	
	
	1.5%
	

	Body mass
	kg
	
	
	-5% +10%
	


3.4.		Results of Qualification Simulations
To qualify one HBM stature the following Table 3-3 has to be filled in including all GV Model shapes and collisions speeds, where reference values are provided in the corresponding Tables 2-3, 2-4 or 2-5. To pass the requirements the values of the respective HBM have to be within the min/max values of Tables 2-3, 2-4 and 2-5.
Table 3-3
Results of Qualification Simulation
	GV Model Shape
	Velocity (km/h)
	HIT (ms)
	HCx (mm)
	HCz (mm)

	
	
	Measured
	Pass?
	Measured
	Pass?
	Measured
	Pass?

	FCR
	30
	
	
	
	
	
	

	
	40
	
	
	
	
	
	

	
	50
	
	
	
	
	
	

	RDS
	30
	
	
	
	
	
	

	
	40
	
	
	
	
	
	

	
	50
	
	
	
	
	
	

	SUV
	30
	
	
	
	
	
	

	
	40
	
	
	
	
	
	

	
	50
	
	
	
	
	
	



For each simulation, the following diagrams shall be documented:
(a) ACx and HCx as a function of time
(b) ACz and HCz as a function of time
(c) HCz as a function of HCx and ACz as a function of ACx
(d) Total Contact Force between HBM and GV Model as a function of time
(e) Total, kinetic, internal and hourglass energy as a function of time


Annex A - Reference Systems
		1.		Global Coordinate System
The global coordinate system is defined as shown in Figure A.1:
(a) X direction is the driving direction of the vehicle (longitudinal axis) and X=0 at the foremost point of the vehicle at t=0.
(b) Y direction is the vehicle lateral axis with Y=0 at the vehicle centreline.
(c) Z direction is parallel to the vehicle height axis facing upwards, Z=0 at the ground level.
Figure A.1
Global Coordinate System
[bookmark: _bookmark9][image: ]
Note: All GV Models available as Addendum 5 of Mutual Resolution No. 1 (M.R.1) of the 1958 and the 1998 Agreements ECE/TRANS/WP.29/1101 are already positioned correctly – no transformation of the vehicle is required.
		2.		Human Body Models Reference Axis
The HBM reference coordinate system is defined as follows: The x-axis of the local HBM is defined in the sagittal plane, oriented in the anterior direction. The y-axis is the one defined in the coronal plane, pointing to the right of the HBM and the z-direction is defined as the cross product of the aforementioned axis, this being the vertical axis oriented in the inferior direction.
The local axes describing the initial posture with the corresponding landmarks are shown in Figure A.2 (small capital r stands for right and l for left side of the body)

		3.		Human Body Models with skeleton
Figure A.2
Local HBM axes for angle definitions
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[bookmark: _bookmark10]

(a) Centre of gravity of the head (hereafter called HC) is defined as the mass centre of all parts of skull, scalp, face, brain and intracranial space. It shall be connected to all nodes of inner cranium for the dynamic output.
(b) AC is defined as the geometric centre of the right and left acetabulum centres. The geometric centre of all nodes within the concave surface of each acetabulum has to be determined as averaged coordinate of all nodes on the pelvic bone surface within the boundaries defined as sharp edge where the bone changes its curvature shown in Figure A.3. This has to be done at the left and the right Acetabulum. The midpoint of the left and right acetabulum centred is AC and shall be connected to all nodes of the right and left acetabulum.
Figure A.3
Definition of Acetabulum Centre (all nodes up to sharp edge where the bone changes curvature)
	[image: ]
	[image: ]



(c) The Upper Leg Angle is defined as the angle about Y between the femur reference axis and the horizontal.
(d) The femur reference axis is defined as the connection between the centre of the nodes of the acetabulum and the midpoint (F) between Epicondylus femoralis medialis (FEM) and Epicondylus femoralis lateralis (FEL). If FEM and FEL are not clearly identifiable from the bony structure, the approach shown in Figure A.3 can be used. For this approach the femur model has to be positioned such that the lateral and medial epicondyle are overlaying as much as possible, as seen in the left image in Figure A.4. Then a cylinder is created from the contour of femoral condyle. The points of intersection of the axis of a longitudinal cylinder along the femoral condyle and the outer surface of the bone shall be used as FEM and FEL. This point has to be determined on the left (Fl) and the right femur (Fr) of the HBM. 
(e) 
[bookmark: _bookmark11]Figure A.4
Construction of FEL and FEMFEL
FEM
F

(f) The Knee Flexion Angle is defined between the femur reference axis and the connection between the midpoint of the femoral epicondyles and the inter-malleolar point (M) located midway between the tip of the medial malleolus (MM) on the tibia bone and tip of the lateral malleolus (LM) on the fibula as shown in Figure A.5. These points have to be defined on the left (Ml) and right side (Mr) of the HBM.
Figure A.5
The right inter-malleolar point (M) located midway between MM and LM
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(g) The Upper Arm Angle is defined as angle around the Y axis between the horizontal plane and the humerus reference axis. The humerus reference axis is defined as the connection between the shoulder reference point (SC) and the Humerus reference point (HM). SC is determined as the midpoint of the most laterodorsal point of the Angulus Acromialis (AA) and the most ventral point of processus coracoideus on the scapula (PC), both on the scapula. HM is defined as the midpoint of the most caudal-lateral point on lateral epicondyle (EL) and the most caudal-medial point on medial epicondyle (EM). These points have to be defined on the left (SCl, HMl) and right side (SCr, HMr) of the HBM (Figure A.6). 
(h) The Elbow Flexion Angle is defined as angle between the humerus reference axis and the connection between HM and the most caudal-medial point on the ulnar styloid (US). This axis has to be defined on the left (HMl, USl) and right side (HMr, USr) of the HBM.
Figure A.6
Anatomic Landmarks of upper extremities
	Scapula
Humerus
Clavicle
AA
PC
SC

	
EL
EM
HM
Humerus


	US
Ulna
Radius




(i) The Heel-to-Heel distance is defined as the distance between the centre of all nodes of the right and the left calcaneus. If this cannot be determined, the distance between the most posterior node of the left heel to the most posterior node of the right heel of the shoe sole has to be used.
		4.		Human Body Models without skeleton
Wherever the landmarks described in the previous section cannot be identified in an HBM, points according to the definition in Table 2-10 shall be used. 

Table 2-10
Reference nodes used for determination of the initial posture for HBMs where anatomic landmarks cannot be defined
	HBM with full skeleton
	HBM without skeleton

	
	

	HC
	Centre of gravity of the body/bodies representing the full head 

	Scl/SCr
	Geometric centre of shoulder joint connecting the thorax with the body representing the upper arm

	HMl/HMr
	Geometric centre of elbow joint connecting the body representing the upper arm with the body representing the lower arm 

	USl/USr
	Geometric centre of wrist joint connecting the body representing the hand with the body representing the lower arm (on the posterior side / side of the pinkie)

	AC
	Geometric centre of hip joint connecting the body representing the pelvis with the body representing the upper leg

	Fr/Fl
	Geometric centre of knee joint connecting the body representing the upper leg with the body representing the lower leg

	Mr / Ml
	Geometric centre of ankle joint connecting the body representing the foot with the body representing the lower leg bones




Annex B – Background: Validation of Reference Human Body Models 
1.1		The reference HBMs have been validated in a harmonised way. This information is background and explains the validation. The validations do not have to be repeated by the users for the qualification of the HBMs.
1.2.	This section contains a description of the validation of the reference AM50 HBMs that were used for the definition of the qualification corridors, as depicted in paragraph 2.6 (Reference Results for Qualification Simulations) of this Addendum.
1.3.	The validation procedure, in contrast to the qualification simulations, describes the process towards determination of the degree to which the reference models represent the pedestrian kinematics during real world crashes. 
1.4.		For their individual validations, the different HBMs had to undergo a harmonized procedure. This procedure consisted of simulations of the HBM against a model representing a generic vehicle frontend (SAE buck[footnoteRef:3],[footnoteRef:4]) used in PMHS experiments[footnoteRef:5]. The SAE buck simulation model2 has been validated by comparing its responses to previously published impactor tests with a hardware version of the SAE buck1, as shown in Figure B.1. [3: 	 	Development and component validation of a generic vehicle front buck for pedestrian impact evaluation. 2014 IRCOBI Conference Proceedings: http://www.ircobi.org/wordpress/downloads/irc14/pdf_files/82.pdf]  [4: 	 	SAE Buck Simulation Models: https://doi.org/10.5281/zenodo.7870181 ]  [5: 	 	Biofidelity Corridors for Whole‐Body Pedestrian Impact with a Generic Buck. 2015 IRCOBI Conference Proceedings: http://www.ircobi.org/wordpress/downloads/irc15/pdf_files/49.pdf] 

Figure B.1
Impactor responses of SAE bucks used for HBM validation

	
	



1.5.	The HBM responses were compared to scaled corridors derived from three tests with PMHS. The procedure used for the validation of those models that were used for the qualification corridors is limited to the purpose of pedestrian Head Impact Time (HIT) and Wrap Around Distance (WAD) calculation. It is not suited to qualify for injury assessment in UN-GTR No.9 or any other crashworthiness regulation. If HBMs are intended for extended usage, more enhanced validations are needed. 
1.6.	To validate the very same model, which is used for the qualification simulations, the HBM posture was not aligned with the PMHS tests3, but corresponded to Table 2-1 of Annex 2 instead. The main difference between the two postures from the PMHS tests3 and Annex 2 Table 2-1 is the arm posture (the PMHS leg position and the proposed HBM position both target the SAE J2782[footnoteRef:6] measures and are therefore comparable). Previous studies have shown that the arm posture effects HIT by roughly ±3 ms[footnoteRef:7] which is smaller than the range of results observed in the PMHS study3.  [6: 	 	Performance Specifications for a Midsize Male Pedestrian Research Dummy: https://doi.org/10.4271/J2782_201911]  [7: 	 	Development of a Procedure to Compare Kinematics of Human Body Models for Pedestrian Simulations. 2017 IRCOBI Conference Proceedings: http://www.ircobi.org/wordpress/downloads/irc17/pdf-files/64.pdf. ] 

1.7.	The HBMs were positioned vertically relative to the SAE buck such that the centre of gravity of the acetabulum (AC) (as defined in Fig. A.3 in Annex 2) is positioned at a height of 932 mm. (Based on the offset between H-Point and pelvis reference point used for tracking defined in SAE J27824, the provided location of the pelvis reference point from the PMHS experiments3 was offset by 73 mm to convert it to the AC location. The minimum value of the pelvis reference point from the corridor was taken to ensure that the centre of gravity of the head (HC) requirements on the initial posture from Table 2-1 of this Addendum are not contradictory.) For the lateral position, AC was aligned with the vehicle centreline. 
1.8.	No ground floor was modelled. Gravity was applied and the HBM was positioned as close as possible to the vehicle model. The SAE buck model driving towards the HBM with an initial velocity of 40 km/h. The same contact settings as defined in paragraph 2.2 of this Addendum were used (i.e. the static and dynamic coefficient of friction between the car and the HBM is set to 0.3.).
1.9.	All outputs as described in 2.3. were generated and analysed. From the simulations, the HIT was calculated according to paragraph 2.5. of this Addendum. All reference HBMs fulfilled the criteria defined in Table B.1 based on the scaled corridors from the PMHS tests3 (transformed to the coordinate system defined in Figure A.1) while also fulfilling all quality checks defined in paragraph 2.4 of this Addendum. For the calculation of ΔHCx, HCx was offset with its value at the time of first contact with the vehicle to be in line with the PMHS tests3. For the HIT, the mean value from the PMHS tests3 was taken and a tolerance of +5 / -10 per cent was added (consistent to the tolerance defined for trajectories in SAEJ27824). 
Table B.1
Validation of AM50 HBMs
	
	HIT (ms)
	ΔHCx (mm)
	HCz (mm)

	
	Min
	Max
	Min
	Max
	Min
	Max

	Reference from PMHS Tests
	117
	159
	-1653
	-1402
	1020
	1271

	GHBMC M50-PS v5.3.4 LS-DYNA MPP R10.2
	136.6
	-1492
	1160

	GHBMC M50-PS v1.5 Radioss 2019.2.5
	139.4
	-1614
	1181

	GHBMC M50-PS v5.33 R1.09 VPS 2019.0.4
	130.3
	-1500
	1186

	GHBMC M50-P v5.3.4 LS-DYNA MPP R10.2
	140.7
	-1503
	1182

	JAMA pedestrian_AM50 ver6.2.1. LS-Dyna MPP R10.0
	141.9
	-1586
	1191

	THUMS v4.02 TB024 (05/22) LS-Dyna MPP R9.3 
	141.6
	-1622
	1223

	THUMS v4.02 (licensed) LS-Dyna MPP R12
	140.5
	-1609
	1224

	THUMS v4.02 VWG006.2 Aud165VH VPS 2020.54
	135.6
	-1574
	1219



1.10.		For the other statures, no reference PMHS tests were available. The following reference HBMs have been used for developing the corridors in Table 2-4 and Table 2-5 of this Addendum.

Table B.2
Reference models used for 6yo and AF05
	AF05
	6yo

	
	

	GHBMC F05-PS v5.3.4 LS-DYNA MPP R10.2
	GHBMC 6YO-PS v2.8.1 LS-DYNA MPP R10.2

	GHBMC F05-PS v1.6 Radioss 2019.2.5
	GHBMC 6YO-PS v2.4-scale Radioss 2019.2.5

	GHBMC F05-PS V1.6 R1.09 VPS 2019.0.4
	GHBMC C6YO-PS v2.43 R1.11 VPS 2019.0.4

	GHBMC F05-P v5.3.4 LS-DYNA MPP R10.2
	JAMA pedestrian_6YO ver6.2.1. LS-Dyna MPP R10.0

	JAMA pedestrian_AF05 ver6.2.1. LS-Dyna MPP R10.0
	THUMS v4.02 TB024 (05/22) LS-Dyna MPP R9.3

	THUMS v4.02 TB024 (05/22) LS-Dyna MPP R9.3
	THUMS v4 (licensed with mass adjustment) LS-Dyna R12

	THUMS v4.00 VWG003 Aud080VF VPS 2020.54
	PIPER v00.08 PIPEpA100V6 VPS 2020.54

	THUMS v4 (licensed) LS-Dyna MPP R12
	PIPER v1.0.2 LS-Dyna MPP R12



Annex C – Generic Vehicle Models 
		1.		General provisions
1.1.	This Annex provides the specifications for the GV Models to be used for the qualification of pedestrian models for HIT determination. In this Annex, the models and their usage are specified.
1.2.	The GV Models as such are available on the UNECE website. In this Amendment, the general usage is explained, and their structure and properties documented. 
		2.		User Manual
2.1.	Type of GV Models:
2.1.1.	The GV Models are available in the three different Finite Element codes for DPPS simulations:
· LS-Dyna (Ansys)
· RADIOSS (Altair)
· VPS (ESI)
A consistent approach for all codes was pursued. Download the package in the FE code, which is intended to be used. All GV Model files are listed in Appendix C1.
2.1.2. 	The GV Models are available in three different shapes (shown in Figure C.1), whereby all three are required for the procedure to qualify the HBMs:
· Family Car (FCR)
· Roadster (RDS)
· Sport Utility Vehicle (SUV)

Figure C.1
Shapes of GV Models
 SUV
Familycar
Roadster


2.1.3. 		The GV Models are available in two different unit systems and shall be used in the unit system used throughout the procedure:
· Millimetre, kilogram, milliseconds (mm_kg_ms)
· Millimetre, tons, seconds (mm_to_s)
2.2.	Auxiliary files for the utilisation of the GV Models are available together with the models, which are listed in Appendix C2. These files are templates only and therefore have to be adjusted by the user.
		3.		General design
3.1.		The GV Models are finite element simulation models, which were designed to represent three different shapes and stiffnesses representative for the European fleet at the time of development of the models. The geometry of the cross-section at the vehicle centreline of the three different vehicle shapes is shown below:
Figure C.2
Components of the GV Models to represent generic structure


3.2.	Physical properties
3.2.1.	The GV Model consists of the components shown in Figure C.3. The structural response is modelled through an outer shell surface, an interface layer, (for modelling the vehicles fascia), a generic foam (to model energy absorbing structures like rips), resting on the bottom layer (a rigid skeletal vehicle structure) and the compaction layer which works a hard stop.
Figure C.3
Components of the GV Models to represent generic structure
Interface Layer
Foam Layer
Compaction Layer
Foam Bottom Layer
Generic Vehicle


3.2.2.	The GV Models have only one degree of freedom, which is the x-direction in the vehicle coordinate system. An initial velocity is applied to the GV Models at the start of the simulation. Further motion in x is not prescribed. The masses of the GV Models are shown in Table C.1. The vehicle’s moments of inertia remain unconsidered, though. 

[bookmark: OLE_LINK48][bookmark: OLE_LINK49]Table C.1
Mass of the GV Models
	GV Model Shapes
	Total Mass (kg)

	SUV
	1775

	Familycar
	1690

	Roadster
	1462.5



		4.		Plausibility Check 
4.1.	Impactor simulations on the GV Models may be performed if the user has any doubt that the GV Models work properly with the solver version and control cards used as plausibility check. If issues (the deviations to the reference curves outside of the provided corridors shown in red) are identified, the user shall switch to another solver version, review the control settings and report the issue to GRSP through a Contracting Party.
4.2. 		To perform the comparison, the files specified in Table C2.1 for the respective FE code, vehicle shape and impactor location shall be used. Impacts shall be performed with the rigid cylindrical impactor (density= 7.89 E‐6 kg/mm³, diameter= 120 mm, height= 400 mm and wall thickness= 5 mm) at the vehicle centreline on the spoiler (ID=1), Bumper (ID=3), Bonnet Leading Edge (ID=5) and bonnet (ID=7), as shown in Figure C.4.
Figure C.4
Impact locations for GV Model plausibility check 


1
3
5
7

4.3. 	The outputs of the impactor node shall be utilised to compare the simulation results with the references shown in Table C.2. The impactor acceleration has to be multiplied with 5.95kg to receive the force and the resultant displacement is used as displacement. The black and grey lines shown in the figures show the responses of the GV Models in the three different FE codes and should be used as reference. 
4.4.	The GV Models have been developed and tested with the following solver versions:
•	RADIOSS 2019
•	LS-Dyna R9, R12
•	VPS 2019, 2020, 2021, 2022
Other solver versions can be used, but users shall check the behaviour of the GV Models by performing the impactor simulations as plausibility check as described in this paragraph 4. The response of the models up to the maximum deflection shall be within the specified corridors utilizing the tabular values which are part of the auxiliary files shown in Table C2.1. If modifications of the models are required, they shall comply with the specified corridors and be documented and reported to GRSP through a Contracting Party. 
The steep increase of the force observed for load case 7 at ~80mm deflection for FCR and SUV and ~60mm for the RDS is caused by the modelling of the artificial hard stop due to a contact between the interface and compaction layer. To ensure that the GV Models work robustly also in the most severe impact conditions (elbow impact on the bonnet), the rigid impactor simulations are performed with an initial kinetic Energy of 367 J up to a hard stop. The hard stop is defined based on simulations with the same rigid impactor in full FE vehicle simulations.

Table C.2
Reference Curves for Impactor Simulations with GV Models. The red corridors shall be used to compare the response of the GV Models up to the maximum deflection. The black lines show the responses of the GV Models in the three different codes at the time of development.
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Annex C - Appendix C1
		File list of GV Models[footnoteRef:8] [8: 	 	The specified files are available on the website of the Mutual Resolution No. 1 (M.R.1) of the 1958 and the 1998 Agreements: [https://unece.org/transport/standards/transport/vehicle-regulations-wp29/resolutions
For review, the files are available in the meantime here: https://openvt.eu/EuroNCAP/tb024/-/tree/GV-models-for-DPPS/Generic_vehicle_Models]] 


Table C1.1
File structure and names of the GV Models. The models are provided "as is". The users are responsible to check the behaviour of the models according to paragraph 4 of this Annex. 
	FE Code
	Unit System
	Master files
	File ID

	LS-Dyna
	mm, kg, ms
	GV_FCR_R3_1_mm_kg_ms.key
	D-GV-1

	
	
	GV_RDS_R3_1_mm_kg_ms.key
	D-GV-2

	
	
	GV_SUV_R3_1_mm_kg_ms.key
	D-GV-3

	
	mm, to, s
	GV_FCR_R3_1_mm_to_s.key
	D-GV-4

	
	
	GV_RDS_R3_1_mm_to_s.key
	D-GV-5

	
	
	GV_SUV_R3_1_mm_to_s.key
	D-GV-6

	RADIOSS
	mm, kg, ms
	GV_FCR_R3_1_mm_kg_ms.0000.rad
GV_FCR_R3_1_mm_kg_ms.0001.rad
	R-GV-1
R-GV-10

	
	
	GV_RDS_R3_1_mm_kg_ms.0000.rad
GV_RDS_R3_1_mm_kg_ms.0001.rad
	R-GV-2
R-GV-20

	
	
	GV_SUV_R3_1_mm_kg_ms.0000.rad
GV_SUB_R3_1_mm_kg_ms.0001.rad
	R-GV-3
R-GV-30

	
	mm, to, s
	GV_FCR_R3_1_mm_to_s.0000.rad
GV_FCR_R3_1_mm_to_s.0001.rad
	R-GV-4
R-GV-40

	
	
	GV_RDS_R3_1_mm_to_s.0000.rad
GV_RDS_R3_1_mm_to_s.0001.rad
	R-GV-5
R-GV-50

	
	
	GV_SUV_R3_1_mm_to_s.0000.rad
GV_SUV_R3_1_mm_to_s.0001.rad
	R-GV-6
R-GV-60

	VPS
	mm, kg, ms
	GV_FCR_R3_1_mm_kg_ms_VPS.inc
	V-GV-1

	
	
	GV_RDS_R3_1_mm_kg_ms_VPS.inc
	V-GV-2

	
	
	GV_SUV_R3_1_mm_kg_ms_VPS.inc
	V-GV-3

	
	mm, to, s
	GV_FCR_R3_1_mm_to_s_VPS.inc
	V-GV-4

	
	
	GV_RDS_R3_1_mm_to_s_VPS.inc
	V-GV-5

	
	
	GV_SUV_R3_1_mm_to_s_VPS.inc
	V-GV-6


Annex C - Appendix C2
Auxiliary Files[footnoteRef:9] [9: 	 	The specified auxiliary files are available on the website of the Mutual Resolution No. 1 (M.R.1) of the 1958 and the 1998 Agreements: https://unece.org/transport/standards/transport/vehicle-regulations-wp29/resolutions
		[https://unece.org/transport/standards/transport/vehicle-regulations-wp29/resolutions
For review, the files are available in the meantime here: https://openvt.eu/EuroNCAP/tb024/-/tree/GV-models-for-DPPS/Generic_vehicle_Models]] 

Table C2.1: Auxiliary files to facilitate the use of the GV Models. All master files listed in this table have to be adjusted by the user to create the specific simulation setup to perform the impactor simulations specified in paragraph 4 of this Annex C. They are available in both unit systems. It also includes the reference curves and corresponding corridors shown in Table C.2 for each shape and loadcase.
	LS-Dyna

	Template for Impactor Simulations
	\Auxiliary_files_Impactor_Sim\00__GV_Main_IMP_Template.dyn
	D-I-1

	referring to include files:
· Cylindrical impactor
· Parameters for impact on FCR
· Parameters for impact on RDS
· Parameters for impact on SUV
· Exemplary control file
	
\IMP_FILES\11a_IMP_NodEle_Cyl.inc
\IMP_FILES\10__IMP_Parameters_FCR.inc
\IMP_FILES\10__IMP_Parameters_RDS.inc
\IMP_FILES\10__IMP_Parameters_SUV.inc
\CONTROL_EXAMPLE\00__Controls_example.inc
	
D-I-2
D-I-3
D-I-4
D-I-5
D-I-6


	RADIOSS

	Template for Impactor Simulations
	\Auxiliary_files_Impactor_Sim\00__GV_Main_IMP_Template_0001.rad
\Auxiliary_files_Impactor_Sim\00__GV_Main_IMP_Template_0000.rad
	R-I-1

	referring to include files:
· Cylindrical impactor
	
\IMP_FILES\IMPACTOR.inc
	
R-I-2

	· Parameters for impact on FCR


\
	\IMP_FILES\IMP_Parameters_FCR_01.inc
\IMP_FILES\IMP_Parameters_FCR_03.inc
\IMP_FILES\IMP_Parameters_FCR_05.inc
\IMP_FILES\IMP_Parameters_FCR_07.inc
	R-I-3
R-I-4
R-I-5
R-I-6

	Parameters for impact on RDS




	\IMP_FILES\IMP_Parameters_RDS_01.inc
\IMP_FILES\IMP_Parameters_RDS_03.inc
\IMP_FILES\IMP_Parameters_RDS_05.inc
\IMP_FILES\IMP_Parameters_RDS_07.inc
	R-I-7
R-I-8
R-I-9
R-I-10

	· Parameters for impact on SUV

	\IMP_FILES\IMP_Parameters_SUV_01.inc
\IMP_FILES\IMP_Parameters_SUV_03.inc
\IMP_FILES\IMP_Parameters_SUV_05.inc
\IMP_FILES\IMP_Parameters_SUV_07.inc
	R-I-11
R-I-12
R-I-13
R-I-14

	VPS

	Template for Impactor Simulations
	\Auxiliary_files_Impactor_Sim\fcr-impactor-template.pc
\Auxiliary_files_Impactor_Sim\rds-impactor-template.pc
\Auxiliary_files_Impactor_Sim\suv-impactor-template.pc
	V-I-1

V-I-2

V-I-3

	referring to include files:
· Cylindrical impactor
	
\Auxiliary_files_Impactor_Sim\impactor.inc
	
V-I-4

	COMMON

	Tabular values of curves shown in Table 2 for 
· FCR Loadcase 1
· FCR Loadcase 3
· FCR Loadcase 5
· FCR Loadcase 7
· RDS Loadcase 1
· RDS Loadcase 3
· RDS Loadcase 5
· RDS Loadcase 7
· SUV Loadcase 1
· SUV Loadcase 3
· SUV Loadcase 5
· SUV Loadcase 7
	

COMMON\Reference_Values_FCR_01.csv
COMMON\Reference_Values_FCR_03.csv
COMMON\Reference_Values_FCR_05.csv
COMMON\Reference_Values_FCR_07.csv
COMMON\Reference_Values_RDS_01.csv
COMMON\Reference_Values_RDS_03.csv
COMMON\Reference_Values_RDS_05.csv
COMMON\Reference_Values_RDS_07.csv
COMMON\Reference_Values_SUV_01.csv
COMMON\Reference_Values_SUV_03.csv
COMMON\Reference_Values_SUV_05.csv
COMMON\Reference_Values_SUV_07.csv
	

C-A-1
C-A-2
C-A-3
C-A-4
C-A-5
C-A-6
C-A-7
C-A-8
C-A-9
C-A-10
C-A-11
C-A-12
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Grille and Bonnet Edge Impact
Experiment	-0.16500000000000001	0.249	2.66	7.14	11.4	14.6	17.8	21.6	25	28.4	30.6	34.1	36.5	37.700000000000003	39.200000000000003	41.7	44.1	45	47.5	48.5	50.5	50.9	53.3	54.9	55.5	57.3	58.4	60.1	61.7	62.8	64.3	65.900000000000006	66.599999999999994	68.7	69.5	71.8	72.099999999999994	74	74.599999999999994	75.5	75.599999999999994	75.599999999999994	75.5	74.599999999999994	74	72.099999999999994	71.8	69.5	68.7	66.599999999999994	65.900000000000006	64.3	62.8	61.7	60.1	58.4	57.3	55.5	54.9	53.3	50.9	50.5	48.5	47.5	45	44.1	41.7	39.200000000000003	37.700000000000003	36.5	34.1	30.6	28.4	25	21.6	17.8	14.6	11.4	7.14	2.66	0.249	-0.16500000000000001	-6.6400000000000001E-2	2.0000000000000001E-4	0.29799999999999999	0.57099999999999995	0.84399999999999997	1.22	1.52	2.04	2.5499999999999998	3.15	3.47	3.61	3.58	3.47	3.4	3.42	3.48	3.5	3.51	3.48	3.41	3.41	3.42	3.41	3.38	3.19	3.12	3.11	3.26	3.44	3.74	4.01	4.09	4.1500000000000004	4.1399999999999997	4.0999999999999996	4.09	3.94	3.88	3.78	3.76	3.77	3.39	2.04	1.53	1.24	1.23	0.72099999999999997	0.63800000000000001	0.58399999999999996	0.53500000000000003	0.36699999999999999	0.29099999999999998	0.25700000000000001	0.20799999999999999	0.22800000000000001	0.32800000000000001	0.496	0.48799999999999999	0.30599999999999999	0.109	8.7999999999999995E-2	3.27E-2	3.6999999999999998E-2	5.7299999999999997E-2	6.3399999999999998E-2	5.5100000000000003E-2	-2.7E-2	-2.8500000000000001E-2	-2.8299999999999999E-2	-2.5399999999999999E-2	-1.8700000000000001E-2	-1.32E-2	-3.8E-3	6.4999999999999997E-3	1.8700000000000001E-2	2.92E-2	4.02E-2	5.5E-2	7.0800000000000002E-2	7.9299999999999995E-2	8.0799999999999997E-2	Simulation	-5	-4.33	-3.66	-2.99	-2.3199999999999998	-1.65	-0.98	-0.31	0.35899999999999999	1.03	1.7	2.37	3.04	3.71	4.38	5.04	5.71	6.37	7.04	7.7	8.36	9.01	9.66	10.3	11	11.6	12.3	12.9	13.5	14.2	14.8	15.4	16.100000000000001	16.7	17.3	17.899999999999999	18.5	19.2	19.8	20.399999999999999	21	21.6	22.2	22.8	23.4	24	24.6	25.2	25.7	26.3	26.9	27.5	28.1	28.6	29.2	29.8	30.3	30.9	31.4	32	32.6	33.1	33.6	34.200000000000003	34.700000000000003	35.299999999999997	35.799999999999997	36.299999999999997	36.9	37.4	37.9	38.4	39	39.5	40	40.5	41	41.5	42	42.5	43	43.5	44	44.5	44.9	45.4	45.9	46.4	46.8	47.3	47.8	48.2	48.7	49.1	49.6	50	50.5	50.9	51.3	51.8	52.2	52.6	53	53.4	53.8	54.3	54.7	55.1	55.5	55.8	56.2	56.6	57	57.4	57.7	58.1	58.5	58.8	59.2	59.5	59.9	60.2	60.6	60.9	61.2	61.6	61.9	62.2	62.5	62.8	63.1	63.4	63.7	64	64.3	64.599999999999994	64.900000000000006	65.2	65.5	65.7	66	66.3	66.5	66.8	67.099999999999994	67.3	67.599999999999994	67.8	68	68.3	68.5	68.7	69	69.2	69.400000000000006	69.599999999999994	69.8	70	70.2	70.400000000000006	70.599999999999994	70.8	71	71.2	71.400000000000006	71.599999999999994	71.7	71.900000000000006	72.099999999999994	72.2	72.400000000000006	72.5	72.7	72.8	72.900000000000006	73.099999999999994	73.2	73.3	73.400000000000006	73.5	73.7	73.8	73.900000000000006	73.900000000000006	74	74.099999999999994	74.2	74.3	74.3	74.400000000000006	74.5	74.5	74.599999999999994	74.599999999999994	74.7	74.7	74.8	74.8	74.8	74.900000000000006	74.900000000000006	74.900000000000006	74.900000000000006	74.900000000000006	74.900000000000006	74.900000000000006	74.900000000000006	74.900000000000006	74.900000000000006	74.900000000000006	74.900000000000006	74.900000000000006	74.900000000000006	74.8	74.8	74.8	74.7	74.7	74.7	74.599999999999994	74.599999999999994	74.5	74.5	74.400000000000006	74.3	74.3	74.2	74.2	74.099999999999994	74	73.900000000000006	73.900000000000006	73.8	73.7	73.599999999999994	73.5	73.400000000000006	73.400000000000006	73.3	73.2	73.099999999999994	73	72.900000000000006	72.8	72.7	72.599999999999994	72.5	72.400000000000006	72.2	72.099999999999994	72	71.900000000000006	71.8	71.7	71.5	71.400000000000006	71.3	71.2	71	70.900000000000006	70.8	70.599999999999994	70.5	70.400000000000006	70.2	70.099999999999994	70	69.8	69.7	69.5	69.400000000000006	69.2	69.099999999999994	68.900000000000006	68.8	68.599999999999994	68.5	68.3	68.2	68	67.900000000000006	67.7	67.599999999999994	67.400000000000006	67.2	67.099999999999994	66.900000000000006	66.7	66.599999999999994	66.400000000000006	66.2	66.099999999999994	65.900000000000006	65.7	65.5	65.400000000000006	65.2	65	64.8	64.7	64.5	64.3	64.099999999999994	63.9	63.8	63.6	63.4	63.2	63	62.8	62.6	62.5	62.3	62.1	61.9	61.7	61.5	61.3	61.1	60.9	60.7	60.5	60.3	60.2	60	59.8	59.6	59.4	59.2	59	58.8	58.6	58.4	58.2	58	57.8	57.6	57.4	57.2	57	56.8	56.6	56.3	56.1	55.9	55.7	55.5	55.3	55.1	54.9	54.7	54.5	54.3	54.1	53.9	53.7	53.4	53.2	53	52.8	52.6	52.4	52.2	52	51.8	51.5	51.3	51.1	50.9	50.7	50.5	50.3	50	49.8	49.6	49.4	49.2	49	48.7	48.5	48.3	48.1	47.9	47.6	47.4	47.2	47	46.8	46.5	46.3	46.1	45.9	45.7	45.4	45.2	45	44.8	44.6	44.3	44.1	43.9	-0.109	-0.109	-9.98E-2	-8.09E-2	-5.0099999999999999E-2	-5.9500000000000004E-3	5.3100000000000001E-2	0.128	0.221	0.33	0.45600000000000002	0.59699999999999998	0.751	0.91800000000000004	1.0900000000000001	1.28	1.46	1.65	1.83	2.0099999999999998	2.16	2.2999999999999998	2.4300000000000002	2.54	2.63	2.71	2.77	2.82	2.86	2.88	2.89	2.89	2.89	2.87	2.86	2.84	2.82	2.81	2.79	2.78	2.77	2.77	2.77	2.78	2.79	2.8	2.82	2.84	2.86	2.89	2.92	2.94	2.97	2.99	3.01	3.03	3.04	3.05	3.06	3.06	3.05	3.05	3.04	3.04	3.03	3.02	3.02	3.01	3.01	3.01	3.01	3.02	3.02	3.03	3.04	3.05	3.07	3.08	3.1	3.12	3.15	3.18	3.22	3.26	3.31	3.37	3.43	3.5	3.56	3.63	3.69	3.76	3.81	3.87	3.92	3.96	4	4.04	4.07	4.0999999999999996	4.12	4.1399999999999997	4.1500000000000004	4.16	4.17	4.18	4.1900000000000004	4.1900000000000004	4.2	4.21	4.21	4.22	4.22	4.2300000000000004	4.2300000000000004	4.24	4.25	4.25	4.26	4.26	4.26	4.26	4.25	4.24	4.2300000000000004	4.22	4.21	4.1900000000000004	4.18	4.17	4.16	4.1500000000000004	4.1399999999999997	4.13	4.12	4.1100000000000003	4.09	4.08	4.0599999999999996	4.04	4.0199999999999996	4	3.98	3.97	3.95	3.93	3.92	3.91	3.9	3.89	3.89	3.89	3.91	3.92	3.95	3.98	4.0199999999999996	4.0599999999999996	4.12	4.18	4.25	4.33	4.41	4.49	4.57	4.6399999999999997	4.71	4.7699999999999996	4.8099999999999996	4.8499999999999996	4.8899999999999997	4.91	4.93	4.9400000000000004	4.96	4.96	4.97	4.97	4.96	4.95	4.93	4.9000000000000004	4.87	4.84	4.8	4.76	4.71	4.67	4.63	4.58	4.54	4.5	4.46	4.43	4.3899999999999997	4.3600000000000003	4.33	4.29	4.26	4.2300000000000004	4.2	4.17	4.13	4.09	4.05	4.01	3.96	3.91	3.86	3.8	3.74	3.67	3.61	3.53	3.46	3.39	3.31	3.24	3.17	3.1	3.04	2.98	2.93	2.88	2.84	2.8	2.76	2.72	2.68	2.63	2.59	2.54	2.4900000000000002	2.4500000000000002	2.4	2.36	2.3199999999999998	2.29	2.25	2.2200000000000002	2.19	2.16	2.13	2.1	2.0699999999999998	2.04	2.0099999999999998	1.98	1.95	1.92	1.9	1.87	1.84	1.82	1.79	1.77	1.74	1.71	1.69	1.66	1.63	1.6	1.57	1.54	1.52	1.49	1.47	1.46	1.44	1.43	1.42	1.41	1.4	1.39	1.39	1.38	1.37	1.36	1.36	1.35	1.34	1.33	1.32	1.31	1.3	1.29	1.27	1.26	1.24	1.22	1.2	1.17	1.1399999999999999	1.1100000000000001	1.0900000000000001	1.06	1.03	1.01	0.98499999999999999	0.96399999999999997	0.94399999999999995	0.92500000000000004	0.90600000000000003	0.88900000000000001	0.872	0.85499999999999998	0.83799999999999997	0.82199999999999995	0.80500000000000005	0.78900000000000003	0.77200000000000002	0.755	0.73899999999999999	0.72399999999999998	0.70899999999999996	0.69599999999999995	0.68500000000000005	0.67500000000000004	0.66700000000000004	0.66	0.65400000000000003	0.65	0.64600000000000002	0.64300000000000002	0.64	0.63600000000000001	0.63100000000000001	0.626	0.62	0.61399999999999999	0.60599999999999998	0.59799999999999998	0.58899999999999997	0.57899999999999996	0.56899999999999995	0.55900000000000005	0.54800000000000004	0.53600000000000003	0.52500000000000002	0.51500000000000001	0.505	0.495	0.48599999999999999	0.47699999999999998	0.46899999999999997	0.46200000000000002	0.45600000000000002	0.45100000000000001	0.44600000000000001	0.44400000000000001	0.442	0.441	0.44	0.44	0.439	0.439	0.44	0.44	0.441	0.442	0.442	0.442	0.442	0.441	0.439	0.437	0.434	0.43099999999999999	0.42799999999999999	0.42399999999999999	0.42	0.41499999999999998	0.41	0.40400000000000003	0.39800000000000002	0.39100000000000001	0.38500000000000001	0.378	0.372	0.36499999999999999	0.36	0.35399999999999998	0.34899999999999998	0.34499999999999997	0.34100000000000003	0.33700000000000002	0.33400000000000002	0.33	0.32600000000000001	0.32200000000000001	0.316	0.309	0.30099999999999999	0.28999999999999998	0.27800000000000002	0.26400000000000001	0.247	0.22800000000000001	0.20599999999999999	0.183	0.158	
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z (mm)



Loadcase 1	
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Force (kN)


Loadcase 1	
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Force (kN)


Loadcase 1	
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Force (kN)


Loadcase 3	
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Force (kN)


Loadcase 3	
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Force (kN)


Loadcase 3	
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Force (kN)


Loadcase 5	
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Force (kN)


Loadcase 5	
VPS Simulation F [kN]	0	1.111	2.2200000000000002	3.3279999999999998	4.4340000000000002	5.5369999999999999	6.6379999999999999	7.7350000000000003	8.8279999999999994	9.9169999999999998	11.000999999999999	12.08	13.153	14.221	15.282	16.337	17.384	18.423999999999999	19.454999999999998	20.478999999999999	21.492999999999999	22.498000000000001	23.495000000000001	24.481000000000002	25.457999999999998	26.423999999999999	27.381	28.326000000000001	29.260999999999999	30.184999999999999	31.097000000000001	31.998999999999999	32.887999999999998	33.767000000000003	34.634999999999998	35.49	36.335000000000001	37.167000000000002	37.988	38.796999999999997	39.594000000000001	40.378	41.15	41.91	42.656999999999996	43.392000000000003	44.113999999999997	44.823	45.518999999999998	46.201000000000001	46.871000000000002	47.527000000000001	48.17	48.798000000000002	49.412999999999997	50.014000000000003	50.600999999999999	51.173999999999999	51.732999999999997	52.277999999999999	52.808999999999997	53.326000000000001	53.829000000000001	54.316000000000003	54.79	55.249000000000002	55.692999999999998	56.122999999999998	56.536999999999999	56.936999999999998	57.322000000000003	57.691000000000003	58.045999999999999	58.384999999999998	58.709000000000003	59.017000000000003	59.311	59.59	59.853999999999999	60.101999999999997	60.335999999999999	60.554000000000002	60.758000000000003	60.945999999999998	61.119	61.277000000000001	61.42	61.548000000000002	61.661000000000001	61.758000000000003	61.84	61.906999999999996	61.959000000000003	61.996000000000002	62.017000000000003	62.023000000000003	62.014000000000003	61.988999999999997	61.95	61.896000000000001	61.828000000000003	61.746000000000002	61.651000000000003	61.542999999999999	61.421999999999997	61.29	61.146000000000001	60.991	60.826000000000001	60.65	60.463000000000001	60.267000000000003	60.061999999999998	59.847999999999999	59.625999999999998	59.395000000000003	59.156999999999996	58.911000000000001	58.658000000000001	58.399000000000001	58.133000000000003	57.860999999999997	57.582999999999998	57.3	57.012	56.719000000000001	56.420999999999999	56.118000000000002	55.811999999999998	55.500999999999998	55.186	54.868000000000002	54.545999999999999	54.220999999999997	53.890999999999998	53.558999999999997	53.222999999999999	52.883000000000003	52.540999999999997	52.195	51.845999999999997	51.494	51.139000000000003	50.781999999999996	50.420999999999999	50.058	49.692	49.323	48.951999999999998	48.578000000000003	48.201999999999998	47.823999999999998	47.442999999999998	47.06	46.673999999999999	46.286999999999999	45.896000000000001	45.503999999999998	45.11	44.713000000000001	44.314999999999998	43.914000000000001	43.511000000000003	43.106999999999999	42.7	42.292000000000002	41.881999999999998	41.469000000000001	41.055	40.639000000000003	40.222000000000001	39.802	39.381	38.957999999999998	38.533000000000001	38.106000000000002	37.677999999999997	37.247999999999998	36.816000000000003	36.381999999999998	35.947000000000003	35.511000000000003	35.072000000000003	34.631999999999998	34.191000000000003	33.747	33.302	32.856000000000002	32.406999999999996	31.957999999999998	31.506	31.053000000000001	30.597999999999999	30.140999999999998	29.683	29.222999999999999	28.762	28.298999999999999	27.834	27.367999999999999	26.9	26.431000000000001	25.96	25.486999999999998	25.013000000000002	24.536999999999999	24.06	23.581	23.1	22.617999999999999	22.135000000000002	21.65	21.163	20.675000000000001	20.186	19.695	19.202000000000002	18.707999999999998	18.213000000000001	17.716000000000001	17.216999999999999	16.718	16.216000000000001	15.714	15.21	14.705	14.199	13.691000000000001	13.182	12.672000000000001	12.161	11.648	11.134	10.619	10.103	9.5860000000000003	9.0679999999999996	8.5489999999999995	8.0289999999999999	7.5090000000000003	6.9880000000000004	6.4660000000000002	5.944	5.4219999999999997	4.899	4.3760000000000003	3.8530000000000002	3.33	2.8069999999999999	2.2839999999999998	1.7609999999999999	1.238	0.71499999999999997	0.193	0.19500000000000001	0.72899999999999998	0.98699999999999999	1.2150000000000001	1.4890000000000001	1.677	2.048	2.3330000000000002	2.5489999999999999	2.8170000000000002	3.0830000000000002	3.238	3.5190000000000001	3.6970000000000001	4.08	4.2839999999999998	4.5	4.931	4.8339999999999996	5.2050000000000001	5.5460000000000003	5.2830000000000004	5.7880000000000003	5.9969999999999999	5.7309999999999999	6.28	6.4589999999999996	6.1859999999999999	6.5789999999999997	6.8090000000000002	6.6929999999999996	6.7450000000000001	6.5949999999999998	6.6840000000000002	6.8890000000000002	6.9219999999999997	6.9240000000000004	6.9729999999999999	7.048	7.1529999999999996	7.3150000000000004	7.4130000000000003	7.3639999999999999	7.4050000000000002	7.4580000000000002	7.5670000000000002	7.7050000000000001	7.7009999999999996	7.7839999999999998	7.891	8.0020000000000007	8.0779999999999994	8.1999999999999993	8.24	8.2780000000000005	8.2590000000000003	8.24	8.2889999999999997	8.2989999999999995	8.3569999999999993	8.49	8.5410000000000004	8.6059999999999999	8.6340000000000003	8.6280000000000001	8.65	8.7070000000000007	8.7880000000000003	8.8670000000000009	8.9779999999999998	9.0739999999999998	9.0830000000000002	9.0259999999999998	8.9380000000000006	8.9009999999999998	8.9329999999999998	8.9649999999999999	8.9760000000000009	8.9809999999999999	8.9659999999999993	8.9380000000000006	8.9179999999999993	8.9220000000000006	8.9770000000000003	8.9990000000000006	8.9960000000000004	8.9969999999999999	8.9960000000000004	9.0039999999999996	9.0069999999999997	9.0239999999999991	9.0609999999999999	9.0920000000000005	9.1039999999999992	9.1069999999999993	9.0609999999999999	8.9480000000000004	8.8049999999999997	8.6120000000000001	8.4	8.1850000000000005	7.9470000000000001	7.6749999999999998	7.359	7.0369999999999999	6.7889999999999997	6.601	6.3959999999999999	6.1920000000000002	5.9740000000000002	5.7489999999999997	5.52	5.282	5.024	4.7839999999999998	4.55	4.3280000000000003	4.1639999999999997	4	3.8090000000000002	3.6230000000000002	3.4319999999999999	3.2450000000000001	3.0779999999999998	2.9289999999999998	2.7839999999999998	2.6339999999999999	2.4929999999999999	2.3620000000000001	2.2709999999999999	2.2549999999999999	2.2170000000000001	2.1459999999999999	2.0960000000000001	2.0760000000000001	2.0249999999999999	1.976	1.9239999999999999	1.867	1.833	1.794	1.7330000000000001	1.6990000000000001	1.6739999999999999	1.647	1.61	1.5680000000000001	1.516	1.472	1.4350000000000001	1.4119999999999999	1.4119999999999999	1.407	1.3879999999999999	1.3540000000000001	1.3260000000000001	1.3029999999999999	1.278	1.254	1.23	1.21	1.1919999999999999	1.169	1.1479999999999999	1.129	1.121	1.113	1.103	1.0960000000000001	1.0880000000000001	1.0780000000000001	1.0649999999999999	1.0529999999999999	1.044	1.038	1.0289999999999999	1.016	1	0.98599999999999999	0.97899999999999998	0.97699999999999998	0.97599999999999998	0.97599999999999998	0.97799999999999998	0.97899999999999998	0.98	0.98099999999999998	0.98099999999999998	0.97599999999999998	0.97299999999999998	0.97799999999999998	0.98399999999999999	0.98799999999999999	0.98299999999999998	0.97699999999999998	0.97	0.96299999999999997	0.95399999999999996	0.94699999999999995	0.93700000000000006	0.93899999999999995	0.94599999999999995	0.95099999999999996	0.95099999999999996	0.94399999999999995	0.93600000000000005	0.92300000000000004	0.91	0.90100000000000002	0.89300000000000002	0.90200000000000002	0.90100000000000002	0.89100000000000001	0.89300000000000002	0.88700000000000001	0.89300000000000002	0.875	0.873	0.85399999999999998	0.83399999999999996	0.81899999999999995	0.81200000000000006	0.79400000000000004	0.77400000000000002	0.78100000000000003	0.75600000000000001	0.76400000000000001	0.77	0.76200000000000001	0.73599999999999999	0.72099999999999997	0.71299999999999997	0.70299999999999996	0.66	0.61499999999999999	0.56599999999999995	0.50900000000000001	0.44500000000000001	0.4	0.36799999999999999	0.32500000000000001	0.28799999999999998	0.245	0.17699999999999999	0.113	6.6000000000000003E-2	1.7000000000000001E-2	4.3999999999999997E-2	4.3999999999999997E-2	4.3999999999999997E-2	4.3999999999999997E-2	4.3999999999999997E-2	4.4999999999999998E-2	4.3999999999999997E-2	Force max	0	0.1	0.2	0.3	0.4	0.5	0.6	0.7	0.8	0.9	1	1.1000000000000001	1.2	1.3	1.4	1.5	1.6	1.7	1.8	1.9	2	2.1	2.2000000000000002	2.2999999999999998	2.4	2.5	2.6	2.7	2.8	2.9	3	3.1	3.2	3.3	3.4	3.5	3.6	3.7	3.8	3.9	4	4.0999999999999996	4.2	4.3	4.4000000000000004	4.5	4.5999999999999996	4.7	4.8	4.9000000000000004	5	5.0999999999999996	5.2	5.3	5.4	5.5	5.6	5.7	5.8	5.9	6	6.1	6.2	6.3	6.4	6.5	6.6	6.7	6.8	6.9	7	7.1	7.2	7.3	7.4	7.5	7.6	7.7	7.8	7.9	8	8.1	8.1999999999999993	8.3000000000000007	8.4	8.5	8.6	8.6999999999999993	8.8000000000000007	8.9	9	9.1	9.1999999999999993	9.3000000000000007	9.4	9.5	9.6	9.6999999999999993	9.8000000000000007	9.9	10	10.1	10.199999999999999	10.3	10.4	10.5	10.6	10.7	10.8	10.9	11	11.1	11.2	11.3	11.4	11.5	11.6	11.7	11.8	11.9	12	12.1	12.2	12.3	12.4	12.5	12.6	12.7	12.8	12.9	13	13.1	13.2	13.3	13.4	13.5	13.6	13.7	13.8	13.9	14	14.1	14.2	14.3	14.4	14.5	14.6	14.7	14.8	14.9	15	15.1	15.2	15.3	15.4	15.5	15.6	15.7	15.8	15.9	16	16.100000000000001	16.2	16.3	16.399999999999999	16.5	16.600000000000001	16.7	16.8	16.899999999999999	17	17.100000000000001	17.2	17.3	17.399999999999999	17.5	17.600000000000001	17.7	17.8	17.899999999999999	18	18.100000000000001	18.2	18.3	18.399999999999999	18.5	18.600000000000001	18.7	18.8	18.899999999999999	19	19.100000000000001	19.2	19.3	19.399999999999999	19.5	19.600000000000001	19.7	19.8	19.899999999999999	20	20.100000000000001	20.2	20.3	20.399999999999999	20.5	20.6	20.7	20.8	20.9	21	21.1	21.2	21.3	21.4	21.5	21.6	21.7	21.8	21.9	22	22.1	22.2	22.3	22.4	22.5	22.6	22.7	22.8	22.9	23	23.1	23.2	23.3	23.4	23.5	23.6	23.7	23.8	23.9	24	24.1	24.2	24.3	24.4	24.5	24.6	24.7	24.8	24.9	25	25.1	25.2	25.3	25.4	25.5	25.6	25.7	25.8	25.9	26	26.1	26.2	26.3	26.4	26.5	26.6	26.7	26.8	26.9	27	27.1	27.2	27.3	27.4	27.5	27.6	27.7	27.8	27.9	28	28.1	28.2	28.3	28.4	28.5	28.6	28.7	28.8	28.9	29	29.1	29.2	29.3	29.4	29.5	29.6	29.7	29.8	29.9	30	30.1	30.2	30.3	30.4	30.5	30.6	30.7	30.8	30.9	31	31.1	31.2	31.3	31.4	31.5	31.6	31.7	31.8	31.9	32	32.1	32.200000000000003	32.299999999999997	32.4	32.5	32.6	32.700000000000003	32.799999999999997	32.9	33	33.1	33.200000000000003	33.299999999999997	33.4	33.5	33.6	33.700000000000003	33.799999999999997	33.9	34	34.1	34.200000000000003	34.299999999999997	34.4	34.5	34.6	34.700000000000003	34.799999999999997	34.9	35	35.1	35.200000000000003	35.299999999999997	35.4	35.5	35.6	35.700000000000003	35.799999999999997	35.9	36	36.1	36.200000000000003	36.299999999999997	36.4	36.5	36.6	36.700000000000003	36.799999999999997	36.9	37	37.1	37.200000000000003	37.299999999999997	37.4	37.5	37.6	37.700000000000003	37.799999999999997	37.9	38	38.1	38.200000000000003	38.299999999999997	38.4	38.5	38.6	38.700000000000003	38.799999999999997	38.9	39	39.1	39.200000000000003	39.299999999999997	39.4	39.5	39.6	39.700000000000003	39.799999999999997	39.9	40	40.1	40.200000000000003	40.299999999999997	40.4	40.5	40.6	40.700000000000003	40.799999999999997	40.9	41	41.1	41.2	41.3	41.4	41.5	41.6	41.7	41.8	41.9	42	42.1	42.2	42.3	42.4	42.5	42.6	42.7	42.8	42.9	43	43.1	43.2	43.3	43.4	43.5	43.6	43.7	43.8	43.9	44	44.1	44.2	44.3	44.4	44.5	44.6	44.7	44.8	44.9	45	45.1	45.2	45.3	45.4	45.5	45.6	45.7	45.8	45.9	46	46.1	46.2	46.3	46.4	46.5	46.6	46.7	46.8	46.9	47	47.1	47.2	47.3	47.4	47.5	47.6	47.7	47.8	47.9	48	48.1	48.2	48.3	48.4	48.5	48.6	48.7	48.8	48.9	49	49.1	49.2	49.3	49.4	49.5	49.6	49.7	49.8	49.9	50	50.1	50.2	50.3	50.4	50.5	50.6	50.7	50.8	50.9	51	51.1	51.2	51.3	51.4	51.5	51.6	51.7	51.8	51.9	52	52.1	52.2	52.3	52.4	52.5	52.6	52.7	52.8	52.9	53	53.1	53.2	53.3	53.4	53.5	53.6	53.7	53.8	53.9	54	54.1	54.2	54.3	54.4	54.5	54.6	54.7	54.8	54.9	55	55.1	55.2	55.3	55.4	0.34077164466378101	0.42447630101919398	0.508180957374608	0.59188561373002102	0.67559027008543404	0.75929492644084795	0.84299958279626097	0.92670423915167399	1.01040889550708	1.0941135518625	1.1778182082179101	1.2615228645733201	1.3013926558831199	1.3357883204025001	1.37018398492188	1.4045796494412499	1.4389753139606301	1.47337097848001	1.5077666429993799	1.54216230751876	1.57655797203813	1.6109536365575099	1.64534930107689	1.6671476717082201	1.6897644461380099	1.7123812205678	1.73499799499759	1.75761476942738	1.7802315438571701	1.8028483182869599	1.8254650927167499	1.84808186714654	1.87069864157633	1.8933154160061201	1.9213182975319101	1.95173400610017	1.9821497146684299	2.0125654232366799	2.04298113180494	2.0733968403732002	2.1038125489414599	2.1342282575097098	2.1646439660779699	2.1950596746462301	2.22547538321448	2.2544127878837501	2.2826135695126801	2.3108143511416199	2.3390151327705602	2.3672159143995	2.39541669602843	2.4236174776573698	2.45181825928631	2.4800190409152401	2.5082198225441799	2.5364206041731201	2.56607277900447	2.5965303022711801	2.6269878255378898	2.6574453488045999	2.6879028720712999	2.71836039533801	2.7488179186047201	2.7792754418714298	2.8097329651381302	2.8401904884048399	2.87064801167155	2.8973603464370399	2.9217012093708399	2.9460420723046301	2.9703829352384199	2.9947237981722199	3.0190646611060101	3.0434055240397999	3.0677463869735999	3.0920872499073901	3.1164281128411799	3.1407689757749799	3.1632419567955998	3.1846801675353	3.2061183782749998	3.2275565890147	3.2489947997544002	3.2704330104941	3.2918712212338002	3.3133094319734999	3.3347476427132001	3.3561858534528999	3.3776240641926001	3.4007945885528401	3.42467626197302	3.4485579353931999	3.47243960881339	3.4963212822335699	3.5202029556537502	3.5440846290739301	3.56796630249411	3.5918479759143001	3.6157296493344799	3.6396113227546598	3.6643151369311	3.6892374804367498	3.7141598239424098	3.7390821674480699	3.7640045109537201	3.7889268544593802	3.8138491979650402	3.83877154147069	3.86369388497635	3.8886162284820101	3.9135385719876599	3.9364170224791399	3.9592708195531299	3.98212461662713	4.00497841370112	4.0278322107751103	4.0506860078490998	4.0735398049230902	4.0963936019970797	4.1192473990710701	4.1421011961450596	4.1657304653588003	4.1924616231315097	4.2191927809042102	4.2459239386769196	4.2726550964496299	4.2993862542223296	4.3261174119950399	4.3528485697677501	4.3795797275404498	4.4063108853131601	4.4330420430858704	4.4573996707247403	4.4790565031683096	4.5007133356118798	4.52237016805545	4.5440270004990202	4.5656838329425904	4.5873406653861597	4.6089974978297299	4.6306543302733001	4.6523111627168801	4.6739679951604503	4.69919776559317	4.7253698542439597	4.7515419428947601	4.7777140315455497	4.8038861201963501	4.8300582088471398	4.8562302974979303	4.8824023861487298	4.9085744747995204	4.9347465634503198	4.9598737315538202	4.9802357529119998	5.0005977742701697	5.0209597956283503	5.0413218169865202	5.0616838383446998	5.0820458597028804	5.1024078810610503	5.1227699024192299	5.1431319237774096	5.1634939451355804	5.1854147485708699	5.2080952586732501	5.2307757687756196	5.2534562788779997	5.2761367889803701	5.2988172990827502	5.3214978091851304	5.3441783192874999	5.36685882938988	5.3895393394922504	5.4135665949205096	5.44429084408584	5.4750150932511703	5.5057393424164998	5.5364635915818203	5.5671878407471498	5.5979120899124801	5.6286363390778096	5.6593605882431302	5.6900848374084596	5.7208090865737899	5.7381197137123898	5.75124799002473	5.7643762663370701	5.7775045426494103	5.7906328189617504	5.8037610952740897	5.8168893715864298	5.83001764789877	5.8431459242111101	5.8562742005234503	5.8760843268455103	5.9041071485882402	5.93212997033097	5.9601527920736999	5.9881756138164199	6.0161984355591498	6.0442212573018796	6.0722440790446104	6.1002669007873296	6.1282897225300603	6.1560814554683603	6.1830699513409604	6.2100584472135596	6.2370469430861597	6.2640354389587598	6.2910239348313599	6.31801243070396	6.3450009265765601	6.3719894224491496	6.3989779183217497	6.4245869748594604	6.4317370662308404	6.4388871576022204	6.4460372489736004	6.4531873403449804	6.4603374317163498	6.4674875230877404	6.4746376144591196	6.4817877058304898	6.4889377972018698	6.4965045665028702	6.5286724180029401	6.5608402695030197	6.5930081210030904	6.6251759725031603	6.6573438240032301	6.6895116755033097	6.7216795270033796	6.7538473785034503	6.7860152300035299	6.8171088628420602	6.8367578572417997	6.8564068516415304	6.8760558460412602	6.89570484044099	6.9153538348407197	6.9350028292404602	6.95465182364019	6.9743008180399197	6.9939498124396504	7.0098467593733202	7.0115274075643299	7.0132080557553298	7.0148887039463297	7.0165693521373402	7.0182500003283401	7.01993064851934	7.0216112967103497	7.0232919449013496	7.0249725930923503	7.03858906358745	7.0685475050989499	7.0985059466104499	7.1284643881219401	7.1584228296334302	7.1883812711449302	7.2183397126564204	7.2482981541679203	7.2782565956794096	7.3081774944584801	7.3270863675399003	7.34294499950812	7.3588036314763396	7.3746622634445496	7.3905208954127701	7.4063795273809898	7.4222381593491997	7.4380967913174203	7.45395542328564	7.46636608859649	7.4655082030831599	7.4646503175698298	7.4637924320564899	7.4629345465431598	7.4620766610298297	7.4612187755164996	7.4603608900031704	7.4595030044898296	7.4587811059312799	7.4776103987625797	7.5025861760462602	7.5275619533299301	7.5525377306136097	7.5775135078972804	7.6024892851809502	7.6274650624646299	7.6524408397482997	7.6774166170319704	7.6993600397532997	7.7175698746820398	7.7357797096107799	7.7539895445395199	7.77219937946826	7.7904092143969903	7.8086190493257304	7.8268288842544704	7.8450387191832096	7.8602220424075497	7.8639018824397304	7.8675817224719102	7.87126156250409	7.8749414025362698	7.8786212425684496	7.8823010826006303	7.8859809226328101	7.8896607626649899	7.8942896427185696	7.9056501834814696	7.9170107242443803	7.9283712650072902	7.9397318057701902	7.9510923465331	7.9624528872960099	7.9738134280589099	7.9851739688218197	7.9955948693688903	7.9977116566252704	7.9998284438816496	8.0019452311380306	8.0040620183944	8.0061788056507801	8.0082955929071602	8.0104123801635296	8.0125291674199097	8.0129387826203509	8.0198763634477199	8.0268139442750801	8.0337515251024492	8.0406891059298093	8.0476266867571802	8.0545642675845404	8.0615018484119094	8.0684394292392696	8.0763736586774808	8.08729061728849	8.0982075758994903	8.1091245345104905	8.1200414931214908	8.1309584517324893	8.1418754103434896	8.1527923689545005	8.1641671890335594	8.1721782368218907	8.1778842006638008	8.1835901645057003	8.1892961283476104	8.1950020921895099	8.2007080560314201	8.2064140198733195	8.2121199837152297	8.2179622308774896	8.2227778846046409	8.2275935383317904	8.23240919205894	8.2372248457860895	8.2420404995132408	8.2468561532403903	8.2516718069675399	8.2561679092809097	8.2614820694103202	8.2674557154864594	8.2734293615626093	8.2794030076387504	8.2853766537149003	8.2913502997910395	8.2973239458671895	8.3031659690874697	8.3088038988593702	8.3151667190283796	8.32152953919738	8.3278923593663894	8.3342551795353899	8.3406179997043992	8.3469808198733997	8.3533757268796194	8.3604270790860298	8.3686059416848195	8.3767848042836004	8.3849636668823795	8.3931425294811692	8.4013213920799501	8.4095002546787292	8.4177017248820896	8.4269816782401197	8.4386372382069901	8.4502927981738694	8.4619483581407398	8.4736039181076102	8.4852594780744806	8.4969150380413492	8.5086107920725897	8.5204032149039097	8.5297434210894796	8.5390836272750494	8.5484238334606104	8.5577640396461803	8.5671042458317501	8.5764444520173093	8.5861556266957102	8.5950977098361694	8.5991395339092804	8.6031813579823808	8.6072231820554901	8.6112650061285994	8.6153068302016997	8.6193486542748108	8.6244668002487099	8.6319142217917406	8.6413186245183002	8.6507230272448599	8.6601274299714195	8.6695318326979898	8.6789362354245494	8.6884766678304999	8.6985382187666591	8.7091098627064198	8.7197381836465695	8.7303665045867298	8.7409948255268901	8.7516231464670398	8.7622514674072001	8.7724803360498793	8.7837354754885695	8.7964602430997996	8.8091850107110403	8.8219097783222793	8.83463454593352	8.8473593135447608	8.8598968770380502	8.8724136649017495	8.8862441028053301	8.9000745407089106	8.9139049786124893	8.9277354165160698	8.9415658544196503	8.9553787193336305	8.9691713658617296	8.9773230578767595	8.9845564549710595	8.9917898520653505	8.9990232491596398	9.0062566462539397	9.0129443838062695	9.0189705695245408	9.0282023838871197	9.0383917236889104	9.0485810634906905	9.0587704032924794	9.0689597430942701	9.0778706704546899	9.0859293228542004	9.0950042180487394	9.1043174911828508	9.1136307643169605	9.1229440374510702	9.1322573105851799	9.1411660921319697	9.1500207580242297	9.1591651687407492	9.1683125061726596	9.1774598436045807	9.1866071810365	9.1965234518957804	9.2082511028423504	9.2194971799507801	9.2295642314555302	9.2396312829602802	9.2496983344650303	9.2597653859697804	9.2725381074806492	9.2858847589928093	9.3010292047620808	9.3168385881332902	9.3326479715044997	9.3484573548757108	9.3649939852067892	9.3822127619111004	9.3981711251474795	9.4111885236253894	9.4242059221032903	9.4372233205811895	9.4498843756639506	9.4618748479310693	9.4738640497650994	9.4857910003778798	9.4977179509906708	9.5096449016034601	9.5204453932137802	9.5288188453960494	9.5371922975783292	9.5428570745174408	9.5481171068799906	9.5533771392425404	9.5568719289139192	9.5577517064596602	9.5586314840053994	9.5594896469980704	9.5603442913425702	9.5611989356870701	9.5601723782649497	9.5581417438262903	9.5561111093876292	9.5579706075782802	9.5598694000379094	9.5617421138825005	9.5630048425606198	9.5642675712387497	9.5649442101134401	9.5639527472399202	9.5629612843664002	9.5630260811801193	9.5638877054771907	9.5647493297742603	9.56758818952345	9.5714009115102598	9.5757563328323894	9.5820585013114705	9.5883606697905499	9.5957191960735599	9.6068229909341198	9.6179424961888191	9.6296281574989404	9.6413138188090599	9.6529994801191794	9.6600797899216797	9.6667046253992392	9.6729755234683097	9.6792384597551706	9.6855013960420404	9.6925186048882601	9.6999307937256596	9.7090696645143009	9.7182085353029493	9.7273474060915994	9.7347886719553802	9.7423569332599396	9.7519732845107896	9.7615896357616396	9.7712059870124897	9.7788580516207499	9.7870048872896191	9.7955874880931706	9.8041700888967096	9.8129546514038299	9.8235424796779807	9.8340685622519697	9.8445946448259694	9.8551207273999601	9.8670144275915703	9.8794485982210194	Force min	0	0.1	0.2	0.3	0.4	0.5	0.6	0.7	0.8	0.9	1	1.1000000000000001	1.2	1.3	1.4	1.5	1.6	1.7	1.8	1.9	2	2.1	2.2000000000000002	2.2999999999999998	2.4	2.5	2.6	2.7	2.8	2.9	3	3.1	3.2	3.3	3.4	3.5	3.6	3.7	3.8	3.9	4	4.0999999999999996	4.2	4.3	4.4000000000000004	4.5	4.5999999999999996	4.7	4.8	4.9000000000000004	5	5.0999999999999996	5.2	5.3	5.4	5.5	5.6	5.7	5.8	5.9	6	6.1	6.2	6.3	6.4	6.5	6.6	6.7	6.8	6.9	7	7.1	7.2	7.3	7.4	7.5	7.6	7.7	7.8	7.9	8	8.1	8.1999999999999993	8.3000000000000007	8.4	8.5	8.6	8.6999999999999993	8.8000000000000007	8.9	9	9.1	9.1999999999999993	9.3000000000000007	9.4	9.5	9.6	9.6999999999999993	9.8000000000000007	9.9	10	10.1	10.199999999999999	10.3	10.4	10.5	10.6	10.7	10.8	10.9	11	11.1	11.2	11.3	11.4	11.5	11.6	11.7	11.8	11.9	12	12.1	12.2	12.3	12.4	12.5	12.6	12.7	12.8	12.9	13	13.1	13.2	13.3	13.4	13.5	13.6	13.7	13.8	13.9	14	14.1	14.2	14.3	14.4	14.5	14.6	14.7	14.8	14.9	15	15.1	15.2	15.3	15.4	15.5	15.6	15.7	15.8	15.9	16	16.100000000000001	16.2	16.3	16.399999999999999	16.5	16.600000000000001	16.7	16.8	16.899999999999999	17	17.100000000000001	17.2	17.3	17.399999999999999	17.5	17.600000000000001	17.7	17.8	17.899999999999999	18	18.100000000000001	18.2	18.3	18.399999999999999	18.5	18.600000000000001	18.7	18.8	18.899999999999999	19	19.100000000000001	19.2	19.3	19.399999999999999	19.5	19.600000000000001	19.7	19.8	19.899999999999999	20	20.100000000000001	20.2	20.3	20.399999999999999	20.5	20.6	20.7	20.8	20.9	21	21.1	21.2	21.3	21.4	21.5	21.6	21.7	21.8	21.9	22	22.1	22.2	22.3	22.4	22.5	22.6	22.7	22.8	22.9	23	23.1	23.2	23.3	23.4	23.5	23.6	23.7	23.8	23.9	24	24.1	24.2	24.3	24.4	24.5	24.6	24.7	24.8	24.9	25	25.1	25.2	25.3	25.4	25.5	25.6	25.7	25.8	25.9	26	26.1	26.2	26.3	26.4	26.5	26.6	26.7	26.8	26.9	27	27.1	27.2	27.3	27.4	27.5	27.6	27.7	27.8	27.9	28	28.1	28.2	28.3	28.4	28.5	28.6	28.7	28.8	28.9	29	29.1	29.2	29.3	29.4	29.5	29.6	29.7	29.8	29.9	30	30.1	30.2	30.3	30.4	30.5	30.6	30.7	30.8	30.9	31	31.1	31.2	31.3	31.4	31.5	31.6	31.7	31.8	31.9	32	32.1	32.200000000000003	32.299999999999997	32.4	32.5	32.6	32.700000000000003	32.799999999999997	32.9	33	33.1	33.200000000000003	33.299999999999997	33.4	33.5	33.6	33.700000000000003	33.799999999999997	33.9	34	34.1	34.200000000000003	34.299999999999997	34.4	34.5	34.6	34.700000000000003	34.799999999999997	34.9	35	35.1	35.200000000000003	35.299999999999997	35.4	35.5	35.6	35.700000000000003	35.799999999999997	35.9	36	36.1	36.200000000000003	36.299999999999997	36.4	36.5	36.6	36.700000000000003	36.799999999999997	36.9	37	37.1	37.200000000000003	37.299999999999997	37.4	37.5	37.6	37.700000000000003	37.799999999999997	37.9	38	38.1	38.200000000000003	38.299999999999997	38.4	38.5	38.6	38.700000000000003	38.799999999999997	38.9	39	39.1	39.200000000000003	39.299999999999997	39.4	39.5	39.6	39.700000000000003	39.799999999999997	39.9	40	40.1	40.200000000000003	40.299999999999997	40.4	40.5	40.6	40.700000000000003	40.799999999999997	40.9	41	41.1	41.2	41.3	41.4	41.5	41.6	41.7	41.8	41.9	42	42.1	42.2	42.3	42.4	42.5	42.6	42.7	42.8	42.9	43	43.1	43.2	43.3	43.4	43.5	43.6	43.7	43.8	43.9	44	44.1	44.2	44.3	44.4	44.5	44.6	44.7	44.8	44.9	45	45.1	45.2	45.3	45.4	45.5	45.6	45.7	45.8	45.9	46	46.1	46.2	46.3	46.4	46.5	46.6	46.7	46.8	46.9	47	47.1	47.2	47.3	47.4	47.5	47.6	47.7	47.8	47.9	48	48.1	48.2	48.3	48.4	48.5	48.6	48.7	48.8	48.9	49	49.1	49.2	49.3	49.4	49.5	49.6	49.7	49.8	49.9	50	50.1	50.2	50.3	50.4	50.5	50.6	50.7	50.8	50.9	51	51.1	51.2	51.3	51.4	51.5	51.6	51.7	51.8	51.9	52	52.1	52.2	52.3	52.4	52.5	52.6	52.7	52.8	52.9	53	53.1	53.2	53.3	53.4	53.5	53.6	53.7	53.8	53.9	54	54.1	54.2	54.3	54.4	54.5	54.6	54.7	54.8	54.9	55	55.1	55.2	55.3	55.4	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	2.5292136564598802E-2	5.49443113959555E-2	8.5401834662663198E-2	0.11585935792937101	0.146316881196078	0.176774404462786	0.207231927729494	0.23768945099620201	0.26814697426291001	0.29860449752961798	0.32906202079632502	0.35951954406303299	0.386231878828526	0.410572741762319	0.43491360469611301	0.45925446762990602	0.48359533056369902	0.50793619349749297	0.53227705643128598	0.55661791936507898	0.58095878229887299	0.60529964523266599	0.629640508166459	0.65211348918708101	0.67355169992678099	0.69498991066648097	0.71642812140617995	0.73786633214588004	0.75930454288558002	0.78074275362528001	0.80218096436497899	0.82361917510467897	0.84505738584437895	0.86649559658407904	0.88966612094431996	0.91354779436450295	0.93742946778468506	0.96131114120486805	0.98519281462505104	1.00907448804523	1.0329561614654099	1.05683783488559	1.0807195083057799	1.10460118172596	1.1284828551461401	1.1531866693225801	1.1781090128282301	1.2030313563338899	1.2279536998395499	1.2528760433452	1.27779838685086	1.30272073035652	1.3276430738621701	1.3525654173678301	1.3774877608734899	1.4024101043791399	1.42528855487062	1.4481423519446099	1.4709961490186001	1.4938499460926	1.51670374316659	1.5395575402405799	1.56241133731457	1.58526513438856	1.6081189314625499	1.6309727285365401	1.6546019977502799	1.68133315552298	1.7080643132956901	1.7347954710683999	1.7615266288411	1.7882577866138101	1.8149889443865199	1.84172010215923	1.8684512599319301	1.8951824177046399	1.92191357547735	1.9462712031162199	1.9679280355597899	1.9895848680033601	2.0112417004469298	2.0328985328905	2.0545553653340698	2.07621219777764	2.0978690302212102	2.1195258626647799	2.1411826951083501	2.1628395275519199	2.1880692979846499	2.21424138663544	2.2404134752862399	2.26658556393703	2.2927576525878299	2.3189297412386201	2.3451018298894102	2.3712739185402101	2.3974460071910002	2.4236180958418001	2.4487452639453	2.4691072853034699	2.48946930666165	2.5098313280198301	2.530193349378	2.5505553707361801	2.57091739209435	2.5912794134525301	2.6116414348107102	2.6320034561688801	2.6523654775270602	2.6742862809623502	2.6969667910647201	2.7196473011670999	2.74232781126948	2.7650083213718499	2.7876888314742301	2.8103693415766	2.8330498516789802	2.8557303617813599	2.8784108718837298	2.9024381273119899	2.9331623764773198	2.9638866256426502	2.9946108748079698	3.0253351239733002	3.0560593731386301	3.08678362230396	3.1175078714692899	3.14823212063461	3.1789563697999399	3.2096806189652698	3.2269912461038701	3.2401195224162098	3.25324779872855	3.2663760750408901	3.2795043513532298	3.29263262766557	3.3057609039779101	3.3188891802902498	3.33201745660259	3.3451457329149301	3.3649558592369901	3.39297868097972	3.4210015027224498	3.4490243244651699	3.4770471462078998	3.5050699679506301	3.5330927896933599	3.5611156114360898	3.5891384331788099	3.6171612549215402	3.6449529878598401	3.6719414837324398	3.6989299796050399	3.72591847547764	3.7529069713502401	3.7798954672228402	3.8068839630954399	3.8338724589680302	3.8608609548406299	3.88784945071323	3.9134585072509398	3.9206085986223198	3.9277586899936998	3.9349087813650798	3.9420588727364501	3.9492089641078301	3.9563590554792101	3.9635091468505901	3.9706592382219701	3.9778093295933501	3.9853760988943501	4.0175439503944199	4.0497118018944898	4.0818796533945703	4.1140475048946401	4.1462153563947099	4.1783832078947896	4.2105510593948603	4.2427189108949301	4.2748867623950098	4.30598039523354	4.3256293896332698	4.3452783840330103	4.36492737843274	4.3845763728324698	4.4042253672321996	4.4238743616319303	4.4435233560316698	4.4631723504313996	4.4828213448311303	4.4987182917648001	4.5003989399558098	4.5020795881468096	4.5037602363378104	4.5054408845288201	4.50712153271982	4.5088021809108199	4.5104828291018304	4.5121634772928303	4.5138441254838302	4.5274605959789298	4.5574190374904298	4.5873774790019199	4.6173359205134199	4.6472943620249101	4.67725280353641	4.7072112450479002	4.7371696865594002	4.7671281280708904	4.7970490268499502	4.8159578999313801	4.8318165318995998	4.8476751638678097	4.8635337958360303	4.87939242780425	4.8952510597724697	4.9111096917406796	4.9269683237089001	4.9428269556771198	4.9552376209879698	4.9543797354746397	4.9535218499613096	4.9526639644479697	4.9518060789346396	4.9509481934213104	4.9500903079079803	4.9492324223946502	4.9483745368813103	4.9476526383227597	4.9664819311540596	4.9914577084377401	5.0164334857214099	5.0414092630050797	5.0663850402887602	5.0913608175724301	5.1163365948561097	5.1413123721397804	5.1662881494234503	5.1882315721447796	5.2064414070735197	5.2246512420022597	5.2428610769309998	5.2610709118597301	5.2792807467884701	5.2974905817172102	5.3157004166459503	5.3339102515746797	5.3490935747990296	5.3527734148312103	5.3564532548633901	5.3601330948955699	5.3638129349277497	5.3674927749599304	5.3711726149921102	5.37485245502429	5.3785322950564698	5.3831611751100397	5.3945217158729504	5.4058822566358602	5.4172427973987602	5.4286033381616701	5.4399638789245799	5.4513244196874897	5.4626849604503898	5.4740455012132996	5.4844664017603701	5.4865831890167502	5.4886999762731303	5.4908167635294998	5.4929335507858799	5.49505033804226	5.4971671252986303	5.4992839125550104	5.5014006998113896	5.5018103150118298	5.5087478958391998	5.5156854766665599	5.5226230574939299	5.5295606383212901	5.53649821914866	5.5434357999760202	5.5503733808033804	5.5573109616307503	5.5652451910689598	5.57616214967996	5.5870791082909701	5.5979960669019704	5.6089130255129698	5.6198299841239701	5.6307469427349703	5.6416639013459804	5.6530387214250402	5.6610497692133697	5.66675573305527	5.6724616968971802	5.6781676607390903	5.6838736245809898	5.6895795884228999	5.6952855522648003	5.7009915161067104	5.7068337632689703	5.7116494169961198	5.7164650707232703	5.7212807244504198	5.7260963781775702	5.7309120319047198	5.7357276856318702	5.7405433393590197	5.7450394416723896	5.7503536018017902	5.7563272478779401	5.7623008939540901	5.7682745400302302	5.7742481861063801	5.7802218321825203	5.7861954782586702	5.7920375014789496	5.7976754312508501	5.8040382514198496	5.8104010715888599	5.8167638917578603	5.8231267119268697	5.8294895320958799	5.8358523522648804	5.8422472592711001	5.8492986114775096	5.8574774740763003	5.8656563366750802	5.8738351992738602	5.8820140618726402	5.8901929244714299	5.8983717870702099	5.9065732572735703	5.9158532106316004	5.9275087705984699	5.9391643305653403	5.9508198905322098	5.9624754504990802	5.9741310104659497	5.9857865704328201	5.9974823244640696	6.0092747472953896	6.0186149534809603	6.0279551596665204	6.0372953658520903	6.0466355720376601	6.05597577822323	6.0653159844087901	6.0750271590871803	6.0839692422276501	6.0880110663007496	6.0920528903738598	6.0960947144469699	6.1001365385200703	6.1041783625931796	6.1082201866662897	6.1133383326401898	6.1207857541832196	6.1301901569097801	6.1395945596363397	6.1489989623629002	6.1584033650894598	6.1678077678160204	6.1773482002219797	6.1874097511581398	6.1979813950978997	6.2086097160380502	6.2192380369782096	6.22986635791837	6.2404946788585196	6.2511229997986799	6.26135186844136	6.2726070078800404	6.2853317754912803	6.2980565431025202	6.31078131071376	6.3235060783249999	6.3362308459362398	6.34876840942953	6.3612851972932196	6.3751156351968099	6.3889460731003904	6.4027765110039701	6.4166069489075497	6.4304373868111302	6.4442502517251103	6.4580428982532103	6.4661945902682403	6.4734279873625296	6.4806613844568304	6.4878947815511196	6.4951281786454196	6.5018159161977502	6.5078421019160198	6.5170739162786004	6.5272632560803903	6.5374525958821703	6.5476419356839601	6.55783127548575	6.5667422028461697	6.5748008552456803	6.5838757504402103	6.5931890235743298	6.6025022967084404	6.61181556984255	6.6211288429766597	6.6300376245234496	6.6388922904157104	6.6480367011322299	6.6571840385641403	6.6663313759960596	6.6754787134279798	6.6853949842872602	6.6971226352338196	6.70836871234226	6.71843576384701	6.7285028153517601	6.7385698668565102	6.7486369183612602	6.76140963987213	6.77475629138429	6.7899007371535598	6.8057101205247701	6.8215195038959697	6.83732888726718	6.8538655175982699	6.8710842943025803	6.8870426575389603	6.9000600560168603	6.9130774544947702	6.9260948529726702	6.9387559080554304	6.9507463803225402	6.9627355821565704	6.9746625327693597	6.9865894833821498	6.9985164339949399	7.0093169256052601	7.0176903777875301	7.0260638299698002	7.0317286069089198	7.0369886392714696	7.0422486716340202	7.0457434613054	7.0466232388511401	7.0475030163968801	7.0483611793895502	7.0492158237340501	7.05007046807855	7.0490439106564304	7.0470132762177702	7.0449826417791099	7.0468421399697601	7.0487409324293901	7.0506136462739804	7.0518763749520996	7.0531391036302296	7.0538157425049199	7.0528242796314	7.0518328167578801	7.0518976135716001	7.0527592378686697	7.0536208621657401	7.0564597219149299	7.0602724439017397	7.0646278652238603	7.0709300337029504	7.0772322021820298	7.0845907284650398	7.0956945233255997	7.1068140285802901	7.1184996898904096	7.1301853512005398	7.1418710125106601	7.1489513223131498	7.15557615779072	7.1618470558597798	7.1681099921466496	7.1743729284335096	7.18139013727974	7.1888023261171297	7.1979411969057798	7.20708006769443	7.2162189384830704	7.2236602043468601	7.2312284656514203	7.2408448169022703	7.2504611681531097	7.2600775194039597	7.2677295840122298	7.2758764196810999	7.2844590204846398	7.2930416212881903	7.3018261837953098	7.3124140120694596	7.3229400946434504	7.3334661772174403	7.34399225979144	7.3558859599830502	7.3683201306125001	LS-DYNA Simulation F [kN]	0	1.1118399999999999	2.2225100000000002	3.3315800000000002	4.4385500000000002	5.5378999999999996	6.6393300000000002	7.7372699999999996	8.8312600000000003	9.9209099999999992	11.0007	12.08	13.153600000000001	14.221299999999999	15.282400000000001	16.331800000000001	17.378599999999999	18.4177	19.448499999999999	20.470700000000001	21.4832	22.483799999999999	23.478400000000001	24.462499999999999	25.435099999999998	26.397300000000001	27.3491	28.293800000000001	29.223600000000001	30.142499999999998	31.049700000000001	31.949100000000001	32.833300000000001	33.7059	34.566699999999997	35.418999999999997	36.256	37.081000000000003	37.893999999999998	38.697800000000001	39.4863	40.262300000000003	41.025700000000001	41.779299999999999	42.517099999999999	43.241900000000001	43.953499999999998	44.654800000000002	45.34	46.011800000000001	46.670200000000001	47.317500000000003	47.948399999999999	48.565300000000001	49.168300000000002	49.759700000000002	50.334800000000001	50.895899999999997	51.442999999999998	51.978200000000001	52.497300000000003	53.002200000000002	53.493000000000002	53.971400000000003	54.433399999999999	54.881100000000004	55.314100000000003	55.734299999999998	56.138100000000001	56.527200000000001	56.901600000000002	57.2624	57.606999999999999	57.936599999999999	58.251399999999997	58.552300000000002	58.837200000000003	59.107199999999999	59.362299999999998	59.603299999999997	59.828400000000002	60.038499999999999	60.233499999999999	60.414000000000001	60.578600000000002	60.727800000000002	60.861800000000002	60.980800000000002	61.084099999999999	61.171900000000001	61.244399999999999	61.3018	61.343400000000003	61.369700000000002	61.380699999999997	61.376399999999997	61.356999999999999	61.322699999999998	61.273600000000002	61.209600000000002	61.131500000000003	61.039299999999997	60.932600000000001	60.812399999999997	60.678400000000003	60.531399999999998	60.371000000000002	60.198099999999997	60.012999999999998	59.815199999999997	59.605800000000002	59.384099999999997	59.151299999999999	58.907899999999998	58.654200000000003	58.390500000000003	58.117199999999997	57.834699999999998	57.543399999999998	57.242400000000004	56.934600000000003	56.617699999999999	56.294699999999999	55.964799999999997	55.626600000000003	55.2836	54.934399999999997	54.5809	54.220199999999998	53.854399999999998	53.485199999999999	53.109499999999997	52.730699999999999	52.3476	51.960099999999997	51.568800000000003	51.173900000000003	50.775399999999998	50.375100000000003	49.9696	49.561100000000003	49.1496	48.735399999999998	48.3185	47.898800000000001	47.478700000000003	47.054099999999998	46.627099999999999	46.197899999999997	45.766599999999997	45.333199999999998	44.8977	44.4602	44.022599999999997	43.581200000000003	43.137900000000002	42.692799999999998	42.246000000000002	41.7973	41.346800000000002	40.894399999999997	40.442500000000003	39.986800000000002	39.529499999999999	39.070399999999999	38.609699999999997	38.147199999999998	37.682899999999997	37.216900000000003	36.749299999999998	36.282200000000003	35.811399999999999	35.338900000000002	34.864899999999999	34.389200000000002	33.911999999999999	33.433	32.952300000000001	32.472200000000001	31.988299999999999	31.503	31.016200000000001	30.527699999999999	30.037600000000001	29.5459	29.052800000000001	28.558399999999999	28.0624	27.564800000000002	27.067799999999998	26.566800000000001	26.064399999999999	25.560600000000001	25.055299999999999	24.548400000000001	24.0398	23.532	23.020499999999998	22.5075	21.992799999999999	21.476900000000001	20.959499999999998	20.4405	19.919899999999998	19.3977	18.876200000000001	18.350899999999999	17.823799999999999	17.295300000000001	16.7652	16.233599999999999	15.7006	15.1686	14.6326	14.094900000000001	13.5557	13.0151	12.473000000000001	11.932	11.3871	10.8409	10.2934	9.7447300000000006	9.1973099999999999	8.6463699999999992	8.0946200000000008	7.5420400000000001	6.9886699999999999	6.4344299999999999	5.8795700000000002	5.3243200000000002	4.7711899999999998	4.2153	3.6591900000000002	3.1029599999999999	2.5467200000000001	1.9906200000000001	1.43468	0.88139000000000001	0.32558500000000001	-0.23022599999999999	-0.78586199999999995	-1.3413600000000001	-1.89682	-2.4522699999999999	-3.0051000000000001	-3.5604200000000001	-4.1156899999999998	-4.6708299999999996	-5.2259599999999997	-5.7809799999999996	-6.33331	-6.88802	-7.4426600000000001	-7.9972000000000003	-8.5516500000000004	-9.1060199999999991	-9.6603399999999997	-10.214600000000001	-10.7689	-11.320600000000001	-11.874700000000001	-12.428800000000001	-12.982900000000001	-13.536899999999999	-14.0907	-14.644399999999999	-15.195499999999999	-15.748900000000001	-16.302199999999999	-16.855399999999999	-17.4085	-17.9617	-18.515000000000001	-19.068100000000001	-19.621300000000002	-20.174299999999999	-20.724699999999999	-21.2776	-21.830300000000001	-22.382899999999999	-22.935400000000001	-23.4879	-24.040400000000002	-24.5929	-25.142800000000001	-25.6952	-26.247499999999999	-26.799700000000001	-27.351900000000001	-27.901399999999999	-28.453199999999999	-29.005099999999999	-29.556899999999999	-30.108599999999999	-30.6602	-31.211600000000001	-31.760400000000001	-32.311700000000002	-32.863	-33.414200000000001	-33.965400000000002	-34.516500000000001	-35.067500000000003	-35.615900000000003	-36.166600000000003	-36.717300000000002	-37.268000000000001	-37.8187	-38.369199999999999	-38.919699999999999	-39.467700000000001	-40.018099999999997	-40.5685	-41.118699999999997	-41.668799999999997	-42.218699999999998	-42.766100000000002	-43.316000000000003	-43.865900000000003	-44.415700000000001	-44.965499999999999	-45.515099999999997	-46.062199999999997	-46.611600000000003	-47.160899999999998	-47.7102	-48.259500000000003	-48.808700000000002	-49.355200000000004	-49.904200000000003	-50.453099999999999	-51.002000000000002	-51.550899999999999	-52.099600000000002	-52.645800000000001	-53.194499999999998	-53.743000000000002	-54.291499999999999	-54.8399	-55.3857	-55.933799999999998	-56.481900000000003	-57.029899999999998	-57.577800000000003	-58.125599999999999	-58.673299999999998	-59.218400000000003	-59.765999999999998	-60.313600000000001	-1.37504E-12	4.3258200000000002E-3	9.7328300000000006E-2	0.35947200000000001	0.72739100000000001	1.09874	1.4163699999999999	1.67462	1.91832	2.1745800000000002	2.4457599999999999	2.7382300000000002	3.02813	3.286	3.51105	3.7301099999999998	3.9782600000000001	4.2418300000000002	4.4933100000000001	4.7378099999999996	4.9774500000000002	5.2156900000000004	5.4437100000000003	5.6294599999999999	5.7863800000000003	5.9453500000000004	6.0827499999999999	6.2070499999999997	6.3599800000000002	6.4966100000000004	6.6043799999999999	6.7317200000000001	6.83439	6.8810200000000004	6.9203299999999999	6.9768299999999996	7.0362999999999998	7.0859300000000003	7.1263899999999998	7.1728399999999999	7.2305599999999997	7.2907799999999998	7.3612900000000003	7.4472699999999996	7.5387199999999996	7.6233199999999997	7.7029399999999999	7.7810100000000002	7.8448799999999999	7.8860299999999999	7.9218299999999999	7.9820799999999998	8.0718399999999999	8.1726500000000009	8.2619000000000007	8.3179099999999995	8.3345900000000004	8.3265799999999999	8.3135499999999993	8.3156800000000004	8.3371300000000002	8.3623999999999992	8.3842999999999996	8.4189699999999998	8.4723299999999995	8.5327999999999999	8.5907900000000001	8.6413899999999995	8.68	8.7111800000000006	8.7450700000000001	8.7858000000000001	8.8278700000000008	8.8625399999999992	8.8835499999999996	8.8905700000000003	8.8896499999999996	8.8850499999999997	8.8803400000000003	8.8823899999999991	8.8942499999999995	8.9137900000000005	8.9396799999999992	8.9715299999999996	9.0105199999999996	9.0563000000000002	9.0973000000000006	9.1229200000000006	9.1349499999999999	9.1410400000000003	9.1476600000000001	9.1573700000000002	9.16906	9.1774199999999997	9.173	9.1488600000000009	9.1043599999999998	9.0406099999999991	8.9575800000000001	8.8575700000000008	8.7488399999999995	8.6388099999999994	8.5293700000000001	8.4158500000000007	8.2891200000000005	8.1485000000000003	7.9992299999999998	7.8484600000000002	7.6973200000000004	7.5398500000000004	7.3708799999999997	7.1888199999999998	6.99634	6.79291	6.5765799999999999	6.3476400000000002	6.1093799999999998	5.8691599999999999	5.6358499999999996	5.4118000000000004	5.1943700000000002	4.9725099999999998	4.7416200000000002	4.5040199999999997	4.2646800000000002	4.0322699999999996	3.8135500000000002	3.6172800000000001	3.44007	3.2713399999999999	3.1028600000000002	2.94068	2.7997399999999999	2.6803599999999999	2.5710500000000001	2.4623200000000001	2.3549899999999999	2.2565200000000001	2.1688700000000001	2.0828899999999999	1.9924900000000001	1.8982699999999999	1.8064100000000001	1.72241	1.64764	1.58135	1.52159	1.4677	1.4186300000000001	1.3723399999999999	1.3270299999999999	1.28312	1.2434099999999999	1.2096800000000001	1.1812	1.1553500000000001	1.13096	1.1090500000000001	1.08988	1.0725199999999999	1.0565800000000001	1.0427900000000001	1.03226	1.02606	1.0236799999999999	1.0223199999999999	1.01901	1.01258	1.00396	0.99521199999999999	0.98783699999999997	0.98221700000000001	0.97799800000000003	0.97515499999999999	0.97344600000000003	0.97143199999999996	0.968171	0.96412699999999996	0.96006199999999997	0.95545400000000003	0.94956600000000002	0.94361099999999998	0.93806400000000001	0.93269100000000005	0.92739499999999997	0.92239499999999996	0.91806299999999996	0.91454299999999999	0.91228900000000002	0.91139400000000004	0.91089399999999998	0.91039000000000003	0.91106799999999999	0.91231700000000004	0.91244400000000003	0.91136899999999998	0.90949400000000002	0.907111	0.904142	0.90049299999999999	0.89836400000000005	0.900065	0.90248499999999998	0.90615599999999996	0.91498800000000002	0.92591199999999996	0.93199699999999996	0.93154199999999998	0.92662599999999995	0.91983599999999999	0.91452100000000003	0.91006500000000001	0.90565700000000005	0.905667	0.90443399999999996	0.89306700000000006	0.87929900000000005	0.87235300000000005	0.86662600000000001	0.85158900000000004	0.82296400000000003	0.79044800000000004	0.76761999999999997	0.75242600000000004	0.72994199999999998	0.68823800000000002	0.62764900000000001	0.55804299999999996	0.49124699999999999	0.435284	0.38828099999999999	0.33874799999999999	0.27312199999999998	0.19405600000000001	0.11594400000000001	4.7939799999999998E-2	-5.3750400000000002E-3	-3.8626000000000001E-2	-5.1282300000000003E-2	-5.0570900000000002E-2	-4.5802700000000002E-2	-4.2873700000000001E-2	-4.2843899999999997E-2	-4.4136700000000001E-2	-4.51323E-2	-4.5307E-2	-4.4987199999999998E-2	-4.4657700000000002E-2	-4.4547000000000003E-2	-4.46101E-2	-4.4708999999999999E-2	-4.4756700000000003E-2	-4.4749200000000003E-2	-4.47216E-2	-4.4703800000000002E-2	-4.4702400000000003E-2	-4.4709400000000003E-2	-4.4715400000000002E-2	-4.4717E-2	-4.4715400000000002E-2	-4.4713500000000003E-2	-4.4712700000000001E-2	-4.4713000000000003E-2	-4.4713599999999999E-2	-4.4713900000000001E-2	-4.4713799999999998E-2	-4.4713700000000002E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	-4.4713599999999999E-2	Radioss Simulation Deflection [mm]	0	1.1118399999999999	2.2225100000000002	3.3315800000000002	4.4385500000000002	5.5378999999999996	6.6393300000000002	7.7372699999999996	8.8312600000000003	9.9209099999999992	11.0007	12.08	13.153600000000001	14.221299999999999	15.282400000000001	16.331800000000001	17.378599999999999	18.4177	19.448499999999999	20.470700000000001	21.4832	22.483799999999999	23.478400000000001	24.462499999999999	25.435099999999998	26.397300000000001	27.3491	28.293800000000001	29.223600000000001	30.142499999999998	31.049700000000001	31.949100000000001	32.833300000000001	33.7059	34.566699999999997	35.418999999999997	36.256	37.081000000000003	37.893999999999998	38.697800000000001	39.4863	40.262300000000003	41.025700000000001	41.779299999999999	42.517099999999999	43.241900000000001	43.953499999999998	44.654800000000002	45.34	46.011800000000001	46.670200000000001	47.317500000000003	47.948399999999999	48.565300000000001	49.168300000000002	49.759700000000002	50.334800000000001	50.895899999999997	51.442999999999998	51.978200000000001	52.497300000000003	53.002200000000002	53.493000000000002	53.971400000000003	54.433399999999999	54.881100000000004	55.314100000000003	55.734299999999998	56.138100000000001	56.527200000000001	56.901600000000002	57.2624	57.606999999999999	57.936599999999999	58.251399999999997	58.552300000000002	58.837200000000003	59.107199999999999	59.362299999999998	59.603299999999997	59.828400000000002	60.038499999999999	60.233499999999999	60.414000000000001	60.578600000000002	60.727800000000002	60.861800000000002	60.980800000000002	61.084099999999999	61.171900000000001	61.244399999999999	61.3018	61.343400000000003	61.369700000000002	61.380699999999997	61.376399999999997	61.356999999999999	61.322699999999998	61.273600000000002	61.209600000000002	61.131500000000003	61.039299999999997	60.932600000000001	60.812399999999997	60.678400000000003	60.531399999999998	60.371000000000002	60.198099999999997	60.012999999999998	59.815199999999997	59.605800000000002	59.384099999999997	59.151299999999999	58.907899999999998	58.654200000000003	58.390500000000003	58.117199999999997	57.834699999999998	57.543399999999998	57.242400000000004	56.934600000000003	56.617699999999999	56.294699999999999	55.964799999999997	55.626600000000003	55.2836	54.934399999999997	54.5809	54.220199999999998	53.854399999999998	53.485199999999999	53.109499999999997	52.730699999999999	52.3476	51.960099999999997	51.568800000000003	51.173900000000003	50.775399999999998	50.375100000000003	49.9696	49.561100000000003	49.1496	48.735399999999998	48.3185	47.898800000000001	47.478700000000003	47.054099999999998	46.627099999999999	46.197899999999997	45.766599999999997	45.333199999999998	44.8977	44.4602	44.022599999999997	43.581200000000003	43.137900000000002	42.692799999999998	42.246000000000002	41.7973	41.346800000000002	40.894399999999997	40.442500000000003	39.986800000000002	39.529499999999999	39.070399999999999	38.609699999999997	38.147199999999998	37.682899999999997	37.216900000000003	36.749299999999998	36.282200000000003	35.811399999999999	35.338900000000002	34.864899999999999	34.389200000000002	33.911999999999999	33.433	32.952300000000001	32.472200000000001	31.988299999999999	31.503	31.016200000000001	30.527699999999999	30.037600000000001	29.5459	29.052800000000001	28.558399999999999	28.0624	27.564800000000002	27.067799999999998	26.566800000000001	26.064399999999999	25.560600000000001	25.055299999999999	24.548400000000001	24.0398	23.532	23.020499999999998	22.5075	21.992799999999999	21.476900000000001	20.959499999999998	20.4405	19.919899999999998	19.3977	18.876200000000001	18.350899999999999	17.823799999999999	17.295300000000001	16.7652	16.233599999999999	15.7006	15.1686	14.6326	14.094900000000001	13.5557	13.0151	12.473000000000001	11.932	11.3871	10.8409	10.2934	9.7447300000000006	9.1973099999999999	8.6463699999999992	8.0946200000000008	7.5420400000000001	6.9886699999999999	6.4344299999999999	5.8795700000000002	5.3243200000000002	4.7711899999999998	4.2153	3.6591900000000002	3.1029599999999999	2.5467200000000001	1.9906200000000001	1.43468	0.88139000000000001	0.32558500000000001	-1.37504E-12	4.3258200000000002E-3	9.7328300000000006E-2	0.35947200000000001	0.72739100000000001	1.09874	1.4163699999999999	1.67462	1.91832	2.1745800000000002	2.4457599999999999	2.7382300000000002	3.02813	3.286	3.51105	3.7301099999999998	3.9782600000000001	4.2418300000000002	4.4933100000000001	4.7378099999999996	4.9774500000000002	5.2156900000000004	5.4437100000000003	5.6294599999999999	5.7863800000000003	5.9453500000000004	6.0827499999999999	6.2070499999999997	6.3599800000000002	6.4966100000000004	6.6043799999999999	6.7317200000000001	6.83439	6.8810200000000004	6.9203299999999999	6.9768299999999996	7.0362999999999998	7.0859300000000003	7.1263899999999998	7.1728399999999999	7.2305599999999997	7.2907799999999998	7.3612900000000003	7.4472699999999996	7.5387199999999996	7.6233199999999997	7.7029399999999999	7.7810100000000002	7.8448799999999999	7.8860299999999999	7.9218299999999999	7.9820799999999998	8.0718399999999999	8.1726500000000009	8.2619000000000007	8.3179099999999995	8.3345900000000004	8.3265799999999999	8.3135499999999993	8.3156800000000004	8.3371300000000002	8.3623999999999992	8.3842999999999996	8.4189699999999998	8.4723299999999995	8.5327999999999999	8.5907900000000001	8.6413899999999995	8.68	8.7111800000000006	8.7450700000000001	8.7858000000000001	8.8278700000000008	8.8625399999999992	8.8835499999999996	8.8905700000000003	8.8896499999999996	8.8850499999999997	8.8803400000000003	8.8823899999999991	8.8942499999999995	8.9137900000000005	8.9396799999999992	8.9715299999999996	9.0105199999999996	9.0563000000000002	9.0973000000000006	9.1229200000000006	9.1349499999999999	9.1410400000000003	9.1476600000000001	9.1573700000000002	9.16906	9.1774199999999997	9.173	9.1488600000000009	9.1043599999999998	9.0406099999999991	8.9575800000000001	8.8575700000000008	8.7488399999999995	8.6388099999999994	8.5293700000000001	8.4158500000000007	8.2891200000000005	8.1485000000000003	7.9992299999999998	7.8484600000000002	7.6973200000000004	7.5398500000000004	7.3708799999999997	7.1888199999999998	6.99634	6.79291	6.5765799999999999	6.3476400000000002	6.1093799999999998	5.8691599999999999	5.6358499999999996	5.4118000000000004	5.1943700000000002	4.9725099999999998	4.7416200000000002	4.5040199999999997	4.2646800000000002	4.0322699999999996	3.8135500000000002	3.6172800000000001	3.44007	3.2713399999999999	3.1028600000000002	2.94068	2.7997399999999999	2.6803599999999999	2.5710500000000001	2.4623200000000001	2.3549899999999999	2.2565200000000001	2.1688700000000001	2.0828899999999999	1.9924900000000001	1.8982699999999999	1.8064100000000001	1.72241	1.64764	1.58135	1.52159	1.4677	1.4186300000000001	1.3723399999999999	1.3270299999999999	1.28312	1.2434099999999999	1.2096800000000001	1.1812	1.1553500000000001	1.13096	1.1090500000000001	1.08988	1.0725199999999999	1.0565800000000001	1.0427900000000001	1.03226	1.02606	1.0236799999999999	1.0223199999999999	1.01901	1.01258	1.00396	0.99521199999999999	0.98783699999999997	0.98221700000000001	0.97799800000000003	0.97515499999999999	0.97344600000000003	0.97143199999999996	0.968171	0.96412699999999996	0.96006199999999997	0.95545400000000003	0.94956600000000002	0.94361099999999998	0.93806400000000001	0.93269100000000005	0.92739499999999997	0.92239499999999996	0.91806299999999996	0.91454299999999999	0.91228900000000002	0.91139400000000004	0.91089399999999998	0.91039000000000003	0.91106799999999999	0.91231700000000004	0.91244400000000003	0.91136899999999998	0.90949400000000002	0.907111	0.904142	0.90049299999999999	0.89836400000000005	0.900065	0.90248499999999998	0.90615599999999996	0.91498800000000002	0.92591199999999996	0.93199699999999996	0.93154199999999998	0.92662599999999995	0.91983599999999999	0.91452100000000003	0.91006500000000001	0.90565700000000005	0.905667	0.90443399999999996	0.89306700000000006	0.87929900000000005	0.87235300000000005	0.86662600000000001	0.85158900000000004	0.82296400000000003	0.79044800000000004	0.76761999999999997	0.75242600000000004	0.72994199999999998	0.68823800000000002	0.62764900000000001	0.55804299999999996	0.49124699999999999	0.435284	0.38828099999999999	0.33874799999999999	0.27312199999999998	0.19405600000000001	0.11594400000000001	4.7939799999999998E-2	-5.3750400000000002E-3	-3.8626000000000001E-2	-5.1282300000000003E-2	-5.0570900000000002E-2	max Defl	67.754279999999994	67.754279999999994	0	10	Deflection (mm)

Force (kN)


Loadcase 5	
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Force (kN)


Loadcase 7	
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Force (kN)


Loadcase 7	
VPS Simulation F [kN]	0	1.111	2.218	3.32	4.4180000000000001	5.5119999999999996	6.5990000000000002	7.681	8.7569999999999997	9.8249999999999993	10.885999999999999	11.939	12.984999999999999	14.023	15.053000000000001	16.076000000000001	17.091000000000001	18.097999999999999	19.099	20.091999999999999	21.077000000000002	22.056000000000001	23.027999999999999	23.992999999999999	24.952000000000002	25.904	26.85	27.79	28.722999999999999	29.651	30.571999999999999	31.488	32.398000000000003	33.302	34.201000000000001	35.094000000000001	35.981000000000002	36.863	37.738999999999997	38.609000000000002	39.475000000000001	40.334000000000003	41.188000000000002	42.036999999999999	42.881	43.718000000000004	44.55	45.377000000000002	46.198	47.014000000000003	47.823999999999998	48.628999999999998	49.427999999999997	50.222000000000001	51.01	51.793999999999997	52.573	53.347000000000001	54.116	54.881	55.642000000000003	56.399000000000001	57.107999999999997	57.113	56.423000000000002	55.686	54.95	54.213999999999999	53.476999999999997	52.741	52.005000000000003	51.268999999999998	50.533999999999999	49.798000000000002	49.061999999999998	48.326999999999998	47.591000000000001	46.856000000000002	46.121000000000002	45.386000000000003	44.651000000000003	43.915999999999997	43.180999999999997	42.445999999999998	41.710999999999999	40.976999999999997	40.243000000000002	39.508000000000003	38.774000000000001	38.04	37.305999999999997	36.572000000000003	35.838000000000001	35.103999999999999	34.369999999999997	33.637	32.902999999999999	32.17	31.437000000000001	30.704000000000001	29.97	29.236999999999998	28.504999999999999	27.771999999999998	27.039000000000001	26.306000000000001	25.574000000000002	24.841999999999999	24.109000000000002	23.376999999999999	22.645	21.913	21.181000000000001	20.449000000000002	19.716999999999999	18.986000000000001	18.254000000000001	17.523	16.791	16.059999999999999	15.329000000000001	14.598000000000001	13.867000000000001	13.135999999999999	12.404999999999999	11.675000000000001	10.944000000000001	10.214	9.4830000000000005	8.7530000000000001	8.0229999999999997	7.2930000000000001	6.5629999999999997	5.8330000000000002	5.1029999999999998	4.3730000000000002	3.6440000000000001	2.9140000000000001	2.1850000000000001	1.456	0.72599999999999998	1.7000000000000001E-2	0.159	2.4820000000000002	2.6150000000000002	2.7010000000000001	2.8959999999999999	3.169	3.504	3.8719999999999999	4.2080000000000002	4.4740000000000002	4.5860000000000003	4.5270000000000001	4.5250000000000004	4.5019999999999998	4.5190000000000001	4.5279999999999996	4.4669999999999996	4.3650000000000002	4.274	4.2210000000000001	4.1769999999999996	4.1040000000000001	4.0060000000000002	3.915	3.8220000000000001	3.762	3.7240000000000002	3.6379999999999999	3.544	3.4729999999999999	3.4980000000000002	3.3519999999999999	3.5579999999999998	3.1230000000000002	3.5870000000000002	3.15	3.3260000000000001	3.57	3.036	3.1389999999999998	3.5249999999999999	3.2330000000000001	3.008	3.331	3.5579999999999998	3.3180000000000001	2.9830000000000001	3.09	3.3610000000000002	3.4990000000000001	3.3860000000000001	3.145	3.0059999999999998	3.0089999999999999	3.0289999999999999	2.9620000000000002	2.8660000000000001	2.7839999999999998	2.5779999999999998	2.3079999999999998	2.65	1.2470000000000001	462.58600000000001	422.76900000000001	1.7310000000000001	0.34300000000000003	5.7000000000000002E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.7000000000000002E-2	5.7000000000000002E-2	5.7000000000000002E-2	5.8000000000000003E-2	5.7000000000000002E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.7000000000000002E-2	5.7000000000000002E-2	5.7000000000000002E-2	5.8000000000000003E-2	5.7000000000000002E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.7000000000000002E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.8000000000000003E-2	5.7000000000000002E-2	5.7000000000000002E-2	5.7000000000000002E-2	5.7000000000000002E-2	5.7000000000000002E-2	5.7000000000000002E-2	5.7000000000000002E-2	5.7000000000000002E-2	5.7000000000000002E-2	5.7000000000000002E-2	5.7000000000000002E-2	Force max	0	0.1	0.2	0.3	0.4	0.5	0.6	0.7	0.8	0.9	1	1.1000000000000001	1.2	1.3	1.4	1.5	1.6	1.7	1.8	1.9	2	2.1	2.2000000000000002	2.2999999999999998	2.4	2.5	2.6	2.7	2.8	2.9	3	3.1	3.2	3.3	3.4	3.5	3.6	3.7	3.8	3.9	4	4.0999999999999996	4.2	4.3	4.4000000000000004	4.5	4.5999999999999996	4.7	4.8	4.9000000000000004	5	5.0999999999999996	5.2	5.3	5.4	5.5	5.6	5.7	5.8	5.9	6	6.1	6.2	6.3	6.4	6.5	6.6	6.7	6.8	6.9	7	7.1	7.2	7.3	7.4	7.5	7.6	7.7	7.8	7.9	8	8.1	8.1999999999999993	8.3000000000000007	8.4	8.5	8.6	8.6999999999999993	8.8000000000000007	8.9	9	9.1	9.1999999999999993	9.3000000000000007	9.4	9.5	9.6	9.6999999999999993	9.8000000000000007	9.9	10	10.1	10.199999999999999	10.3	10.4	10.5	10.6	10.7	10.8	10.9	11	11.1	11.2	11.3	11.4	11.5	11.6	11.7	11.8	11.9	12	12.1	12.2	12.3	12.4	12.5	12.6	12.7	12.8	12.9	13	13.1	13.2	13.3	13.4	13.5	13.6	13.7	13.8	13.9	14	14.1	14.2	14.3	14.4	14.5	14.6	14.7	14.8	14.9	15	15.1	15.2	15.3	15.4	15.5	15.6	15.7	15.8	15.9	16	16.100000000000001	16.2	16.3	16.399999999999999	16.5	16.600000000000001	16.7	16.8	16.899999999999999	17	17.100000000000001	17.2	17.3	17.399999999999999	17.5	17.600000000000001	17.7	17.8	17.899999999999999	18	18.100000000000001	18.2	18.3	18.399999999999999	18.5	18.600000000000001	18.7	18.8	18.899999999999999	19	19.100000000000001	19.2	19.3	19.399999999999999	19.5	19.600000000000001	19.7	19.8	19.899999999999999	20	20.100000000000001	20.2	20.3	20.399999999999999	20.5	20.6	20.7	20.8	20.9	21	21.1	21.2	21.3	21.4	21.5	21.6	21.7	21.8	21.9	22	22.1	22.2	22.3	22.4	22.5	22.6	22.7	22.8	22.9	23	23.1	23.2	23.3	23.4	23.5	23.6	23.7	23.8	23.9	24	24.1	24.2	24.3	24.4	24.5	24.6	24.7	24.8	24.9	25	25.1	25.2	25.3	25.4	25.5	25.6	25.7	25.8	25.9	26	26.1	26.2	26.3	26.4	26.5	26.6	26.7	26.8	26.9	27	27.1	27.2	27.3	27.4	27.5	27.6	27.7	27.8	27.9	28	28.1	28.2	28.3	28.4	28.5	28.6	28.7	28.8	28.9	29	29.1	29.2	29.3	29.4	29.5	29.6	29.7	29.8	29.9	30	30.1	30.2	30.3	30.4	30.5	30.6	30.7	30.8	30.9	31	31.1	31.2	31.3	31.4	31.5	31.6	31.7	31.8	31.9	32	32.1	32.200000000000003	32.299999999999997	32.4	32.5	32.6	32.700000000000003	32.799999999999997	32.9	33	33.1	33.200000000000003	33.299999999999997	33.4	33.5	33.6	33.700000000000003	33.799999999999997	33.9	34	34.1	34.200000000000003	34.299999999999997	34.4	34.5	34.6	34.700000000000003	34.799999999999997	34.9	35	35.1	35.200000000000003	35.299999999999997	35.4	35.5	35.6	35.700000000000003	35.799999999999997	35.9	36	36.1	36.200000000000003	36.299999999999997	36.4	36.5	36.6	36.700000000000003	36.799999999999997	36.9	37	37.1	37.200000000000003	37.299999999999997	37.4	37.5	37.6	37.700000000000003	37.799999999999997	37.9	38	38.1	38.200000000000003	38.299999999999997	38.4	38.5	38.6	38.700000000000003	38.799999999999997	38.9	39	39.1	39.200000000000003	39.299999999999997	39.4	39.5	39.6	39.700000000000003	39.799999999999997	39.9	40	40.1	40.200000000000003	40.299999999999997	40.4	40.5	40.6	40.700000000000003	40.799999999999997	40.9	41	41.1	41.2	41.3	41.4	41.5	41.6	41.7	41.8	41.9	42	42.1	42.2	42.3	42.4	42.5	42.6	42.7	42.8	42.9	43	43.1	43.2	43.3	43.4	43.5	43.6	43.7	43.8	43.9	44	44.1	44.2	44.3	44.4	44.5	44.6	44.7	44.8	44.9	45	45.1	45.2	45.3	45.4	45.5	45.6	45.7	45.8	45.9	46	46.1	46.2	46.3	46.4	46.5	46.6	46.7	46.8	46.9	47	47.1	47.2	47.3	47.4	47.5	47.6	47.7	47.8	47.9	48	48.1	48.2	48.3	48.4	48.5	48.6	48.7	48.8	48.9	49	49.1	49.2	49.3	49.4	49.5	49.6	49.7	49.8	49.9	50	50.1	50.2	50.3	50.4	50.5	50.6	50.7	50.8	50.9	51	51.1	51.2	51.3	51.4	0.277859956417987	0.62239855327188298	0.98142681018738598	1.3437276790163499	1.7072609036664601	2.07138777966939	2.4358454549761102	2.80050616298543	3.1653003840306302	3.5301870677561098	3.8951404201582598	4.2601434214091203	4.3444773120190296	4.4010340253254201	4.4650850731004601	4.5365375809222899	4.6152477148969098	4.7010256599565396	4.7936418583392699	4.8928340580180798	4.9983147124631602	5.1097783122062896	5.2269083017893001	5.2547675377129703	5.2792039352567901	5.3036403328006001	5.3280767303444101	5.3525131278882201	5.3769495254320399	5.4013859229758499	5.4258223205196598	5.4502587180634796	5.4746951156072896	5.4991315131510996	5.5404450106439302	5.5858339385966804	5.6312228665494297	5.6766117945021799	5.7220007224549301	5.7673896504076803	5.8127785783604304	5.8581675063131797	5.9035564342659299	5.9489453622186801	5.99433429017144	6.0353133652563997	6.0748687141104902	6.1144240629645799	6.1539794118186704	6.19353476067276	6.2330901095268398	6.2726454583809304	6.31220080723502	6.3517561560891096	6.3913115049432001	6.4308668537972897	6.4625115493587897	6.4930986484922801	6.5236857476257697	6.5542728467592601	6.5848599458927497	6.6154470450262401	6.6460341441597297	6.6766212432932202	6.7072083424267097	6.7377954415602002	6.7682103873940997	6.7893376092378199	6.8104602357393702	6.8315828622409303	6.8527054887424796	6.8738281152440299	6.8949507417455802	6.9160733682471296	6.9371959947486896	6.9583186212502399	6.9794412477517902	7.0021314277967601	7.0298386423778902	7.0575458569590204	7.0852530715401496	7.1129602861212797	7.1406675007024196	7.1683747152835497	7.1960819298646799	7.22378914444581	7.2514963590269401	7.2792035736080702	7.30734728848378	7.33638199535112	7.36541670221846	7.3944514090858	7.42348611595314	7.45252082282048	7.48155552968782	7.51059023655516	7.5396249434225	7.56865965028984	7.59769435715718	7.6191442044022102	7.6387678445181297	7.6583914846340599	7.6780151247499804	7.6976387648658999	7.7172624049818301	7.7368860450977497	7.7565096852136701	7.7761333253296003	7.7957569654455199	7.8142870075253299	7.8265794450008803	7.8388718824764201	7.8511643199519598	7.8634567574274996	7.87574919490305	7.8880416323785898	7.9003340698541296	7.91262650732968	7.9249189448052197	7.9372113822807604	7.9451640644306103	7.95112632922209	7.9570885940135696	7.9630508588050501	7.9690131235965298	7.9749753883880103	7.98093765317949	7.9868999179709697	7.9928621827624502	7.9988244475539299	8.0035477103320591	8.0024186168772609	8.0012895234224608	8.0001604299676607	7.9990313365128598	7.9979022430580597	7.9967731496032597	7.9956440561484703	7.9945149626936702	7.9933858692388702	7.9922567757840701	7.9926609835451004	7.9929312252496496	7.99320146695419	7.9934717086587401	7.9937419503632903	7.9940121920678298	7.9942824337723799	7.99455267547693	7.9948229171814802	7.9950931588860197	7.9946308320156803	7.9935038018375204	7.9923767716593499	7.99124974148119	7.9901227113030302	7.9889956811248597	7.9878686509466998	7.9867416207685302	7.9856145905903704	7.9844875604122096	7.9832764973491104	7.9814731286484601	7.9796697599478099	7.9778663912471597	7.9760630225465103	7.9742596538458601	7.9724562851452099	7.9706529164445596	7.9688495477439103	7.9670461790432601	7.9641410468269598	7.9584528470750904	7.9527646473232299	7.9470764475713596	7.9413882478194999	7.9357000480676403	7.93001184831577	7.9243236485639104	7.9186354488120401	7.9129472490601804	7.9073625944733301	7.9020583304302301	7.8967540663871398	7.8914498023440496	7.8861455383009602	7.88084127425787	7.8755370102147797	7.8702327461716903	7.8649284821286001	7.8596242180855	7.8541414244553804	7.8479938098007498	7.8418461951461298	7.8356985804915	7.8295509658368703	7.8234033511822503	7.8172557365276196	7.8111081218729899	7.8049605072183699	7.7988128925637401	7.7930521917901103	7.7869440979460398	7.7808360041019604	7.7747279102578801	7.7686198164137998	7.7625117225697302	7.7564036287256499	7.7502955348815696	7.7441874410374902	7.7380793471934197	7.7316825162980303	7.7243503737296999	7.7170182311613704	7.7096860885930401	7.7023539460247097	7.69502180345639	7.6876896608880596	7.6803575183197301	7.6730253757513998	7.6656932331830703	7.6572427815813304	7.6484247974959398	7.6396068134105501	7.6307888293251498	7.6219708452397601	7.6131528611543597	7.60433487706897	7.5955168929835803	7.58669890889818	7.5778972141527801	7.5695424853346003	7.5613298648699701	7.5531172444053398	7.5449046239407096	7.5366920034760803	7.52847938301145	7.5202667625468198	7.5120541420821896	7.5038415216175602	7.4949655273017299	7.4853533889093598	7.4757412505169896	7.46612911212463	7.4565169737322599	7.4469048353398897	7.4372926969475204	7.4276805585551502	7.4180684201627898	7.4084867472464202	7.3997336605529904	7.3912721961542598	7.3828107317555203	7.3743492673567896	7.3658878029580501	7.3574263385593204	7.3489648741605897	7.3405034097618502	7.3320419453631196	7.32411246143859	7.3170093726120902	7.3099275360916396	7.3028456995711899	7.2957638630507402	7.2886820265302799	7.2816001900098302	7.2745183534893796	7.2674365169689299	7.2603793603287299	7.2526556930028301	7.2441754262006501	7.2356951593984604	7.2272148925962796	7.2187346257940996	7.2102543589919099	7.20177409218973	7.19329382538755	7.1848135585853603	7.1760928173979401	7.1676035799814901	7.1591143425650401	7.1506251051485803	7.1421358677321303	7.1336466303156696	7.1251573928992196	7.1166681554827704	7.1081789180663097	7.0991453307587298	7.0904360813959704	7.0819208593487399	7.0734056373014997	7.0648904152542702	7.0563751932070398	7.0478599711597996	7.03934474911257	7.0308295270653396	7.0225416945176198	7.0163285690819999	7.0119854275552003	7.0076422860284104	7.00329914450161	6.9989560029748104	6.9946128614480196	6.99026971992122	6.9859265783944302	6.9823686294887501	6.9786181777998699	6.9701589485261897	6.9616997192524996	6.9532404899788203	6.9447812607051302	6.93632203143145	6.92786280215776	6.9194035728840797	6.9103703207683003	6.9013670325682899	6.9045697643794304	6.9077724961905602	6.9109752280016901	6.9141779598128199	6.9173806916239498	6.9205834234350903	6.9237861552462201	6.9270306169278699	6.9299396492073599	6.9087948894440698	6.8876068709749498	6.8664188525058298	6.8452308340367098	6.8240428155675898	6.8028547970984796	6.7816667786293596	6.7612076790289999	6.7424501689414402	6.7574049123911797	6.7731448581740903	6.788884803957	6.8046247497399097	6.8203646955228301	6.8361046413057398	6.8518445870886504	6.8682670493276898	6.88561996970477	6.8704656824686401	6.85504452104776	6.8396233596268798	6.8242021982059997	6.8087810367851196	6.7933598753642297	6.7779387139433496	6.7546511693576399	6.7276704024563099	6.72115238452312	6.7145474368927998	6.7079424892624697	6.7013375416321503	6.6947325940018203	6.6881276463715	6.68152269874117	6.6926239410231902	6.7082662708062601	6.7275309747366503	6.7467956786670404	6.7660603825974404	6.7853250865278296	6.8045897904582198	6.8238544943886197	6.8418350180906398	6.8501156401288501	6.8475929229666903	6.8269699725535302	6.8063470221403799	6.7857240717272198	6.7651011213140704	6.7444781709009201	6.72385522048776	6.6967118028791601	6.6624823652298897	6.6421797177828203	6.6300861857923197	6.6179926538018199	6.6058991218113201	6.5938055898208203	6.5817120578303197	6.5696185258398199	6.5768502073105104	6.5862792717924696	6.6058076947811699	6.6264134201470899	6.6470191455130001	6.6676248708789103	6.6882305962448196	6.7088363216107396	6.7285982988978299	6.7467090608518703	6.7582726758557596	6.7522913515833496	6.7463996587650898	6.7405079659468399	6.7346162731285899	6.7287245803103399	6.7228328874920802	6.7049746703016497	6.6853550004974398	6.66721736344362	6.6495361995603703	6.6318550356771304	6.6141738717938798	6.5964927079106399	6.5788115440273902	6.5648921389826	6.5553352337004602	6.5483539829285196	6.5590916254230898	6.5694311621384296	6.5797706988537801	6.5901102355691199	6.6004497722844704	6.6117252903299404	6.6306015290794598	6.64947776782898	6.6662967621204103	6.6830173769723098	6.6997379918242004	6.7164586066760998	6.7331792215279904	6.7498998363798899	6.7618049708405996	6.7723544787608896	6.7793845805987498	6.7732952605150798	6.7679906463799302	6.7626860322447797	6.7573814181096203	6.7520768039744699	6.7423919753991797	6.7290340092212197	6.7156760430432696	6.69891971373701	6.6808845465520497	6.6628493793670902	6.6448142121821299	6.6267790449971704	6.6097364019802596	6.5944136913280396	6.5790909806758098	6.5726353957560804	6.57170267698661	6.5704351643535803	6.56916765172054	6.5679001390874996	6.5683827815414597	6.5742868175874198	6.5801908536333702	6.58763360461933	6.5993701879275601	6.6104079954740502	6.6214458030205403	6.6324836105670402	6.6436095662444101	6.6552507658847802	6.6668919655251502	6.6784258534223104	6.6854043605594704	6.6942083710873197	6.7030123816151699	6.7118163921430103	6.7201767233682101	6.7257764838782803	6.7313762443883496	6.7369760048984197	6.7339237813995396	6.7326612068860898	6.7313986323726303	6.7301360578591796	6.7277578460693803	6.7206226286195898	6.7134874111698002	6.7063521937200097	6.6951668676384601	6.6830047243365698	6.6708803091047102	6.6587558938728497	6.6462610409587404	6.6329005571976998	6.6195400734366601	6.6061795896756204	6.5957871762509397	6.5841709374970501	6.5716943043855096	6.55921767127397	6.5474936379858697	6.5367512048685201	6.5260087717511697	6.5152663386338299	6.50878980464101	6.5015138539129502	6.4930215758987	6.4845292978844604	6.4775478713604899	6.4713676002409004	6.46518732912131	6.4590070580017196	6.4533884485834596	6.4474641827467396	6.4412856102029297	6.4351070376591197	6.4271967750747496	6.4191472224543702	6.4110976698339899	6.4030481172136096	6.3916733677632198	6.3812210772453204	6.3714022344267303	6.3610342316568298	Force min	0	0.1	0.2	0.3	0.4	0.5	0.6	0.7	0.8	0.9	1	1.1000000000000001	1.2	1.3	1.4	1.5	1.6	1.7	1.8	1.9	2	2.1	2.2000000000000002	2.2999999999999998	2.4	2.5	2.6	2.7	2.8	2.9	3	3.1	3.2	3.3	3.4	3.5	3.6	3.7	3.8	3.9	4	4.0999999999999996	4.2	4.3	4.4000000000000004	4.5	4.5999999999999996	4.7	4.8	4.9000000000000004	5	5.0999999999999996	5.2	5.3	5.4	5.5	5.6	5.7	5.8	5.9	6	6.1	6.2	6.3	6.4	6.5	6.6	6.7	6.8	6.9	7	7.1	7.2	7.3	7.4	7.5	7.6	7.7	7.8	7.9	8	8.1	8.1999999999999993	8.3000000000000007	8.4	8.5	8.6	8.6999999999999993	8.8000000000000007	8.9	9	9.1	9.1999999999999993	9.3000000000000007	9.4	9.5	9.6	9.6999999999999993	9.8000000000000007	9.9	10	10.1	10.199999999999999	10.3	10.4	10.5	10.6	10.7	10.8	10.9	11	11.1	11.2	11.3	11.4	11.5	11.6	11.7	11.8	11.9	12	12.1	12.2	12.3	12.4	12.5	12.6	12.7	12.8	12.9	13	13.1	13.2	13.3	13.4	13.5	13.6	13.7	13.8	13.9	14	14.1	14.2	14.3	14.4	14.5	14.6	14.7	14.8	14.9	15	15.1	15.2	15.3	15.4	15.5	15.6	15.7	15.8	15.9	16	16.100000000000001	16.2	16.3	16.399999999999999	16.5	16.600000000000001	16.7	16.8	16.899999999999999	17	17.100000000000001	17.2	17.3	17.399999999999999	17.5	17.600000000000001	17.7	17.8	17.899999999999999	18	18.100000000000001	18.2	18.3	18.399999999999999	18.5	18.600000000000001	18.7	18.8	18.899999999999999	19	19.100000000000001	19.2	19.3	19.399999999999999	19.5	19.600000000000001	19.7	19.8	19.899999999999999	20	20.100000000000001	20.2	20.3	20.399999999999999	20.5	20.6	20.7	20.8	20.9	21	21.1	21.2	21.3	21.4	21.5	21.6	21.7	21.8	21.9	22	22.1	22.2	22.3	22.4	22.5	22.6	22.7	22.8	22.9	23	23.1	23.2	23.3	23.4	23.5	23.6	23.7	23.8	23.9	24	24.1	24.2	24.3	24.4	24.5	24.6	24.7	24.8	24.9	25	25.1	25.2	25.3	25.4	25.5	25.6	25.7	25.8	25.9	26	26.1	26.2	26.3	26.4	26.5	26.6	26.7	26.8	26.9	27	27.1	27.2	27.3	27.4	27.5	27.6	27.7	27.8	27.9	28	28.1	28.2	28.3	28.4	28.5	28.6	28.7	28.8	28.9	29	29.1	29.2	29.3	29.4	29.5	29.6	29.7	29.8	29.9	30	30.1	30.2	30.3	30.4	30.5	30.6	30.7	30.8	30.9	31	31.1	31.2	31.3	31.4	31.5	31.6	31.7	31.8	31.9	32	32.1	32.200000000000003	32.299999999999997	32.4	32.5	32.6	32.700000000000003	32.799999999999997	32.9	33	33.1	33.200000000000003	33.299999999999997	33.4	33.5	33.6	33.700000000000003	33.799999999999997	33.9	34	34.1	34.200000000000003	34.299999999999997	34.4	34.5	34.6	34.700000000000003	34.799999999999997	34.9	35	35.1	35.200000000000003	35.299999999999997	35.4	35.5	35.6	35.700000000000003	35.799999999999997	35.9	36	36.1	36.200000000000003	36.299999999999997	36.4	36.5	36.6	36.700000000000003	36.799999999999997	36.9	37	37.1	37.200000000000003	37.299999999999997	37.4	37.5	37.6	37.700000000000003	37.799999999999997	37.9	38	38.1	38.200000000000003	38.299999999999997	38.4	38.5	38.6	38.700000000000003	38.799999999999997	38.9	39	39.1	39.200000000000003	39.299999999999997	39.4	39.5	39.6	39.700000000000003	39.799999999999997	39.9	40	40.1	40.200000000000003	40.299999999999997	40.4	40.5	40.6	40.700000000000003	40.799999999999997	40.9	41	41.1	41.2	41.3	41.4	41.5	41.6	41.7	41.8	41.9	42	42.1	42.2	42.3	42.4	42.5	42.6	42.7	42.8	42.9	43	43.1	43.2	43.3	43.4	43.5	43.6	43.7	43.8	43.9	44	44.1	44.2	44.3	44.4	44.5	44.6	44.7	44.8	44.9	45	45.1	45.2	45.3	45.4	45.5	45.6	45.7	45.8	45.9	46	46.1	46.2	46.3	46.4	46.5	46.6	46.7	46.8	46.9	47	47.1	47.2	47.3	47.4	47.5	47.6	47.7	47.8	47.9	48	48.1	48.2	48.3	48.4	48.5	48.6	48.7	48.8	48.9	49	49.1	49.2	49.3	49.4	49.5	49.6	49.7	49.8	49.9	50	50.1	50.2	50.3	50.4	50.5	50.6	50.7	50.8	50.9	51	51.1	51.2	51.3	51.4	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1.33302277754436E-2	3.4452854276995702E-2	5.5575480778547702E-2	7.6698107280099806E-2	9.7820733781651903E-2	0.118943360283203	0.14006598678475601	0.16118861328630801	0.18387879333127899	0.211586007912409	0.23929322249353999	0.26700043707467003	0.29470765165580098	0.322414866236932	0.35012208081806201	0.37782929539919302	0.40553650998032298	0.43324372456145299	0.460950939142584	0.48909465401829899	0.51812936088563899	0.54716406775297899	0.57619877462031899	0.60523348148765999	0.63426818835499998	0.66330289522233998	0.69233760208967998	0.72137230895701998	0.75040701582435998	0.77944172269169998	0.80089156993672705	0.82051521005265005	0.84013885016857404	0.85976249028449703	0.87938613040042002	0.89900977051634301	0.918633410632266	0.93825705074818999	0.95788069086411298	0.97750433098003597	0.99603437305984899	1.00832681053539	1.02061924801093	1.0329116854864699	1.0452041229620199	1.0574965604375599	1.0697889979130999	1.0820814353886501	1.0943738728641901	1.1066663103397301	1.11895874781528	1.1269114299651199	1.1328736947566	1.1388359595480799	1.14479822433956	1.1507604891310399	1.15672275392252	1.1626850187140001	1.16864728350548	1.1746095482969601	1.1805718130884399	1.1852950758665699	1.1841659824117701	1.18303688895697	1.18190779550217	1.1807787020473799	1.1796496085925801	1.17852051513778	1.1773914216829799	1.1762623282281801	1.1751332347733801	1.17400414131858	1.17440834907961	1.1746785907841599	1.1749488324887001	1.17521907419325	1.1754893158977999	1.1757595576023501	1.17602979930689	1.1763000410114399	1.1765702827159901	1.17684052442054	1.1763781975501899	1.1752511673720301	1.17412413719386	1.1729971070156999	1.1718700768375401	1.17074304665937	1.1696160164812099	1.1684889863030501	1.16736195612488	1.16623492594672	1.16502386288362	1.16322049418297	1.16141712548232	1.15961375678167	1.15781038808102	1.15600701938037	1.15420365067972	1.15240028197907	1.15059691327842	1.1487935445777699	1.1458884123614701	1.14020021260961	1.1345120128577399	1.1288238131058801	1.12313561335401	1.1174474136021499	1.1117592138502801	1.10607101409842	1.1003828143465499	1.0946946145946901	1.08910996000784	1.08380569596475	1.0785014319216599	1.0731971678785599	1.0678929038354701	1.0625886397923801	1.05728437574929	1.0519801117062	1.0466758476631099	1.0413715836200199	1.0358887899898901	1.0297411753352701	1.0235935606806399	1.0174459460260099	1.0112983313713899	1.0051507167167599	0.99900310206213705	0.99285548740750995	0.98670787275288296	0.98056025809825698	0.97479955732463097	0.96869146348055402	0.96258336963647595	0.95647527579239799	0.95036718194832104	0.94425908810424297	0.93815099426016602	0.93204290041608795	0.92593480657200999	0.91982671272793304	0.91342988183254603	0.90609773926421699	0.89876559669588896	0.89143345412756003	0.88410131155923199	0.87676916899090296	0.86943702642257403	0.862104883854246	0.85477274128591696	0.84744059871758903	0.83899014711585096	0.83017216303045704	0.82135417894506302	0.81253619485966899	0.80371821077427497	0.79490022668888105	0.78608224260348702	0.777264258518092	0.76844627443269797	0.75964457968730104	0.75128985086912103	0.74307723040449003	0.73486460993985903	0.72665198947522802	0.71843936901059802	0.71022674854596701	0.70201412808133501	0.69380150761670401	0.685588887152073	0.67671289283624503	0.66710075444387695	0.65748861605150999	0.64787647765914202	0.63826433926677395	0.62865220087440599	0.61904006248203902	0.60942792408967095	0.59981578569730398	0.59023411278093696	0.58148102608750596	0.57301956168877199	0.56455809729003803	0.55609663289130395	0.54763516849257099	0.53917370409383703	0.53071223969510395	0.52225077529636998	0.51378931089763602	0.50585982697311005	0.49875673814660698	0.49167490162615601	0.48459306510570399	0.47751122858525302	0.470429392064801	0.46334755554434998	0.45626571902389901	0.44918388250344699	0.44212672586324703	0.43440305853734701	0.42592279173516401	0.41744252493298101	0.40896225813079701	0.40048199132861401	0.39200172452643101	0.383521457724248	0.375041190922064	0.366560924119881	0.35784018293245901	0.34935094551600498	0.34086170809955202	0.332372470683098	0.32388323326664498	0.31539399585019101	0.30690475843373699	0.29841552101728402	0.28992628360083	0.28089269629324498	0.27218344693048602	0.26366822488325198	0.25515300283601899	0.24663778078878601	0.238122558741553	0.22960733669432001	0.221092114647087	0.21257689259985299	0.20428906005213401	0.19807593461651399	0.193732793089718	0.18938965156292201	0.18504651003612699	0.180703368509331	0.17636022698253501	0.17201708545573999	0.167673943928944	0.16411599502326699	0.16036554333438799	0.15190631406070301	0.14344708478701701	0.13498785551333201	0.126528626239647	0.118069396965962	0.10961016769227699	0.101150938418592	9.21176863028145E-2	8.3114398102811696E-2	8.6317129913943302E-2	8.9519861725074895E-2	9.2722593536206599E-2	9.5925325347338594E-2	9.9128057158470201E-2	0.102330788969602	0.105533520780733	0.108777982462384	0.11168701474188	9.0542254978584993E-2	6.9354236509466302E-2	4.8166218040347202E-2	2.69781995712286E-2	5.7901811021108199E-3	0	0	0	0	0	0	0	0	2.1120610573421802E-3	1.7852006840251899E-2	3.3591952623162898E-2	5.0014414862209901E-2	6.7367335239283802E-2	5.2213048003158798E-2	3.6791886582277798E-2	2.13707251613959E-2	5.94956374051403E-3	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	5.6018599231362201E-3	2.3582383625158899E-2	3.1863005663366098E-2	2.9340288501205899E-2	8.7173380880511894E-3	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LS-DYNA Simulation F [kN]	0	1.1096158027648999	2.2154340744019301	3.3167269229890501	4.4177412986758	5.5093097686770802	6.5953884124759696	7.6753897666936002	8.7530183792119303	9.8190994262700197	10.877511978149901	11.9280214309697	12.9747877120976	14.009516716003899	15.0364503860478	16.055553436279801	17.070795059204599	18.074127197266101	19.069734573364801	20.0577659606938	21.042207717895899	22.015293121338399	22.981052398682099	23.9396343231207	24.8949794769294	25.839633941651002	26.777545928955799	27.708801269532	28.637195587158999	29.555475234986201	30.467477798462799	31.373250961304802	32.276557922364503	33.170009613038303	34.057685852052103	34.939186096192799	35.818393707276996	36.688308715821897	37.552078247072203	38.410209655763801	39.266181945802998	40.112831115725001	40.953697204592501	41.789035797121898	42.621967315676898	43.445610046389902	44.263408660891997	45.075595855716301	45.885391235355101	46.6861534118691	47.481002807621003	48.270030975345897	49.056602478031998	49.834651947026302	50.607444763188703	51.375083923345301	52.140815734868703	52.8987693786679	53.652130126959001	54.401054382330301	55.148674011236899	55.888950347906999	56.624744415290102	57.244274139411203	57.2566604614331	56.717086791999797	56.086360931404698	55.455718994150097	54.822650909433897	54.192195892345403	53.561843872084197	52.9315834045576	52.298896789569902	51.668830871605302	51.038864135770602	50.4089889526702	49.776695251506403	49.147010803271897	48.517425537169302	47.8879394531968	47.2560234070692	46.626731872661999	45.997528076294699	45.368423462060797	44.736896515064302	44.107982635700097	43.479171753166497	42.850444793976202	42.219306946125002	41.5907783512042	40.962345123723999	40.3340148930777	39.703254700279103	39.075111389816598	38.447067261496201	37.819118500616199	37.188751221678999	36.560989380991003	35.933326722443098	35.305759431346999	34.675777436899999	34.0484008807002	33.421123506650197	32.793937685363098	32.164344790121397	31.537353518454701	30.910459521582901	30.2836608921858	29.654451374146099	29.0278434796802	28.401334767385901	27.7749195152258	27.146097189143099	26.519876486651501	25.893751151647599	25.2677211841422	24.639284142742699	24.013446817596702	23.387704859969901	22.762060177235	22.134008420626799	21.508558287679399	20.8831997075795	20.2579384024131	19.630271930783401	19.005203268145198	18.380233787855399	17.7553539531729	17.128076581511401	16.503391296902699	15.8788042410612	15.2543125530135	14.6274185597642	14.0031204684764	13.378916791444301	12.7548094361354	12.128301683302301	11.504386018036801	10.880566674871501	10.2568446076226	9.6307221435387298	9.0071927215726397	8.3837577153949301	7.7604185560109897	7.1346832932179103	6.51153726028019	5.8884870771084996	5.2655332224459599	4.64018374851549	4.0174216082339997	3.3947562895805601	2.7721863781226399	2.1472232963409201	1.5248462676197301	0.90256583028887505	0.28038519177187399	0	1.29329195255133	2.6486919025484399	2.5734245019150301	2.8501782180877901	3.13747933284963	3.4904416834724299	3.7130015174167301	4.1319552817121297	4.5078523397457202	4.6407338440650099	4.7379424066058702	4.7085694255905901	4.6353563220429104	4.6668437130795901	4.6828904539520702	4.7129532248294597	4.6337487041974903	4.5679285858004102	4.4883211851152502	4.4435802587094804	4.3985173106686997	4.3205005050262697	4.24553579841416	4.1404586677076001	4.0537544131555796	3.9924652726643499	3.9346818240769501	3.86919791103151	3.7805501882493302	3.7064813196810502	3.6985233813769698	3.6324333763880898	3.5718357992429501	3.5763550732111402	3.6234980293510501	3.3293373197818101	3.6045243801435398	3.59313593529459	3.2315372049869699	3.4235306680830999	3.5500622065033798	3.3294277552025102	3.3138388633806701	3.5116095374690199	3.5546910673635299	3.3998863101149199	3.3122344374657602	3.3990653009215199	3.4994227799853399	3.5226323396187702	3.4066614988338801	3.2618840486468201	3.1591539774308299	3.1107190400362299	3.0195199817769098	2.8779164508112198	2.7638284342091901	2.7052523479133299	2.5789376766829299	2.55327856551206	2.6366039142034898	2.7134266212901901	210.78668956756499	429.94147453308	170.64244966506999	0.23756140232704701	5.72425890213328E-2	5.7214255567728599E-2	5.7270335988408597E-2	5.7242311952734097E-2	5.7243032156483402E-2	5.7213817901630798E-2	5.7214405117368701E-2	5.72991175778719E-2	5.7241708939403703E-2	5.72146989837082E-2	5.7243032156483402E-2	5.7270053371767701E-2	5.7214405117368701E-2	5.7270390721318502E-2	5.7214405117368701E-2	5.7270933453863297E-2	5.7242311952734097E-2	5.7214360962867299E-2	5.7242311952734097E-2	5.7270490532140401E-2	5.7242755091128597E-2	5.7214798628954198E-2	5.7241874575752201E-2	5.7270490532140401E-2	5.7243741500991603E-2	5.7241880042967298E-2	5.72136904482798E-2	5.7242311952734097E-2	5.7299666180421399E-2	5.7213817901630798E-2	5.7214571397527898E-2	5.7270490532140401E-2	5.7214239050821798E-2	5.7242317494039602E-2	5.7270933453863297E-2	5.7242311952734097E-2	5.7214239050821798E-2	5.7242760694805002E-2	5.7242311952734097E-2	5.7270053371767701E-2	5.72432981490716E-2	5.7242760694805002E-2	5.7213247526653098E-2	5.7242311952734097E-2	5.7270601970912098E-2	5.7242760694805002E-2	5.7214571397527898E-2	5.7270053371767701E-2	5.7214682189288497E-2	5.7242317494039602E-2	5.7270490532140401E-2	5.7242311952734097E-2	5.72151200000489E-2	5.7241880042967298E-2	5.7270490532140401E-2	5.72432981490716E-2	5.7242311952734097E-2	5.7213817901630798E-2	5.7242755091128597E-2	5.7299229019917297E-2	5.72136904482798E-2	5.7213817901630798E-2	5.7243192901710503E-2	5.7271044675993699E-2	5.7241874575752201E-2	5.7242317494039602E-2	5.7214571397527898E-2	5.7271044675993699E-2	5.7242311952734097E-2	5.7242317494039602E-2	5.72136904482798E-2	5.7271482053080303E-2	5.7242311952734097E-2	5.7214255567728599E-2	5.7270490532140401E-2	5.7241980470029999E-2	5.7243192901710503E-2	5.7242760694805002E-2	5.7213247526653098E-2	5.7271044675993699E-2	5.7271371047629201E-2	5.72133804573264E-2	5.7214128042166301E-2	5.72428605552762E-2	5.7270490532140401E-2	5.7242317494039602E-2	5.7214682189288497E-2	5.7270933453863297E-2	5.72136904482798E-2	Radioss Simulation Deflection [mm]	0	1.11185	2.21977	3.32335	4.42232	5.5114299999999998	6.6000699999999997	7.6827699999999997	8.7588600000000003	9.8277199999999993	10.889099999999999	11.9381	12.984400000000001	14.023	15.054	16.077400000000001	17.0929	18.096399999999999	19.097200000000001	20.090800000000002	21.078399999999998	22.055399999999999	23.026900000000001	23.992999999999999	24.950500000000002	25.903500000000001	26.848800000000001	27.791699999999999	28.725000000000001	29.6523	30.574200000000001	31.4938	32.404400000000003	33.309600000000003	34.209200000000003	35.107399999999998	35.996499999999997	36.880099999999999	37.758899999999997	38.635899999999999	39.504100000000001	40.367199999999997	41.2254	42.081800000000001	42.929400000000001	43.771700000000003	44.609099999999998	45.444899999999997	46.272199999999998	47.094299999999997	47.911099999999998	48.726100000000002	49.533099999999997	50.3354	51.132899999999999	51.928899999999999	52.717300000000002	53.5017	54.282200000000003	55.061999999999998	55.835099999999997	56.604900000000001	57.29	57.0351	56.283999999999999	55.529499999999999	54.774999999999999	54.017699999999998	53.263500000000001	52.509300000000003	51.755299999999998	50.9983	50.244500000000002	49.4908	48.737099999999998	47.980600000000003	47.2271	46.473799999999997	45.720500000000001	44.964300000000001	44.211300000000001	43.458300000000001	42.705399999999997	41.949599999999997	41.197000000000003	40.444400000000002	39.691899999999997	38.936500000000002	38.184199999999997	37.432099999999998	36.68	35.924999999999997	35.173099999999998	34.421300000000002	33.669600000000003	32.914999999999999	32.163499999999999	31.411999999999999	30.660699999999999	29.906500000000001	29.1554	28.404399999999999	27.653400000000001	26.8996	26.148900000000001	25.398299999999999	24.6477	23.894300000000001	23.143899999999999	22.393699999999999	21.6435	20.890499999999999	20.140499999999999	19.390699999999999	18.640899999999998	17.888300000000001	17.1387	16.389199999999999	15.639900000000001	14.887600000000001	14.138400000000001	13.3894	12.6404	11.888500000000001	11.139699999999999	10.391	9.6424299999999992	8.8909400000000005	8.1425400000000003	7.3942399999999999	6.6460400000000002	5.8949400000000001	5.1469300000000002	4.3990200000000002	3.6511999999999998	2.9005000000000001	2.1528800000000001	1.4053500000000001	0.65792899999999999	-1.78004E-12	-6.1148300000000001E-4	0.21457399999999999	1.0128999999999999	2.0379200000000002	2.77189	3.0815399999999999	3.1762700000000001	3.3163499999999999	3.6042800000000002	3.9838300000000002	4.3323799999999997	4.5508899999999999	4.6122100000000001	4.5719399999999997	4.5122200000000001	4.4882400000000002	4.4978600000000002	4.4957500000000001	4.4455900000000002	4.3536200000000003	4.2568099999999998	4.17624	4.10487	4.0269300000000001	3.93255	3.8314599999999999	3.7363499999999998	3.6585200000000002	3.5821000000000001	3.5118299999999998	3.4331100000000001	3.3810899999999999	3.3026800000000001	3.2585799999999998	3.23455	3.17943	3.16614	3.1697299999999999	3.11727	3.0722499999999999	3.0840999999999998	3.0801699999999999	3.0359799999999999	3.03193	3.0953499999999998	3.1379600000000001	3.0882399999999999	3.0004	2.9754700000000001	3.0346299999999999	3.1019700000000001	3.0888399999999998	2.9873400000000001	2.8692600000000001	2.79738	2.7587600000000001	2.6887799999999999	2.55918	2.4111400000000001	2.2813500000000002	2.1685300000000001	3.0063800000000001	56.0505	231.70400000000001	342.27100000000002	268.64999999999998	101.599	-23.968599999999999	-58.587600000000002	-33.092300000000002	1.1164799999999999	15.644600000000001	11.49	1.73431	-3.9286300000000001	-3.8626800000000001	-1.2579899999999999	0.733321	1.09735	0.47744300000000001	-0.16576399999999999	-0.38378899999999999	-0.26087399999999999	-6.7707400000000001E-2	2.6382099999999999E-2	1.18835E-2	-4.2145200000000001E-2	-7.7176999999999996E-2	-7.9962800000000001E-2	-6.62658E-2	-5.4357099999999998E-2	-5.1382999999999998E-2	-5.4440599999999999E-2	-5.8156899999999997E-2	-5.9654800000000001E-2	-5.9127600000000002E-2	-5.8046100000000003E-2	-5.7446299999999999E-2	-5.7471800000000003E-2	-5.7762599999999997E-2	-5.7976E-2	-5.80098E-2	-5.79391E-2	-5.7869400000000001E-2	-5.7847299999999997E-2	-5.7861700000000002E-2	-5.7882999999999997E-2	-5.7892800000000001E-2	-5.7890900000000002E-2	-5.7884900000000003E-2	-5.7881099999999998E-2	-5.7880899999999999E-2	-5.7882500000000003E-2	-5.7883799999999999E-2	-5.7884100000000001E-2	-5.7883700000000003E-2	-5.7883299999999999E-2	-5.7883200000000003E-2	-5.7883200000000003E-2	-5.7883299999999999E-2	-5.7883400000000002E-2	-5.7883400000000002E-2	-5.7883400000000002E-2	-5.7883299999999999E-2	-5.7883299999999999E-2	-5.7883299999999999E-2	-5.7883400000000002E-2	-5.7883400000000002E-2	-5.7883400000000002E-2	-5.7883299999999999E-2	-5.7883299999999999E-2	-5.7883299999999999E-2	-5.7883299999999999E-2	-5.7883299999999999E-2	-5.7883299999999999E-2	-5.7883299999999999E-2	-5.7883299999999999E-2	-5.7883299999999999E-2	max Defl	62.941875502525399	62.941875502525399	0	10	Deflection (mm)

Force (kN)


Loadcase 7	
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