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Provide a short description of the work currently underway.
Use additional notes section if you need to provide more information.
Task 2. Experimental testing of bridge girders subjected to lateral impacts: All parts of the test setup arrived to the lab after several delays. The test setup is almost ready and the remaining part will be finalized this week. The last part is to bend the rail. Bending the rail during the last three weeks was quite challenging. A new high-power electrical saw was acquired and the trials for bending the rail were successful. 
   
Fig. 1: (a) The test setup, and (b) bending the rail
 
The impact cart is being finalized as shown in Figures 2 through 4. 

Fig. 2: An overview of the impact cart

Fig. 3: Preparing the impact cart axles

Fig. 4: Preparing the impact cart side and front beams



The data acquisition system is prepared to acquire the dynamic measurements. Strain gauges for the full-scale testing of the beams are prepared as well as shown in Figure 5. 


Fig. 5: Preparing the impact cart axles 

Provide a short description of the noteworthy activities/accomplishments during this reporting period.
Use additional notes section if you need to provide more information. 
Task 2. Experimental testing of bridge girders subjected to lateral impacts: Several delays occurred due to the current supply chain issues. However, all pieces arrived and the test setup will be completed this week. The test setup is shown in Figure 6.

Fig. 6: Test setup
Task 5: Develop finite element models for the beams. Finite element (FE) models of the bridge and girders continued. Calibration at a single beam level was carried out as summarized at the end of this report.
  A parametric study matrix was prepared to investigate the response of full-scale prestressed bridges under OHTI considering a wide range of parameters. Table 1 shows the simulation parameters. Two impactor types will be used in this study; the FHWA class 9 (Five axle tractor-semitrailer), and a rigid solid body representing the possible hit by any equipment loaded to the truck. Figure 7 shows the truck details and the truck FE model. Figure 8 shows preliminary results of the impact simulation. It can be seen that the impact force exerts two displacement components (vertical and horizontal). More details and model enhancement are underway. 
Table 1: Impact simulation parameters
Parameter	Value
Impactor Type	FHWA class 9 (The five axles semi-trailer), Rigid impactor
Impactor Speed	25 mph, 40 mph, 60 mph, and 70 mph
Impactor Weight	Empty truck, fully-loaded truck, 	rigid mass (70,000 pounds – 100,000 pounds)
Clearance 	Hit at the bottom flange, web, or the whole girder
Impact Location	Mid-span and quarter spans
Bridge Skew angle	0, 15, 30
Girder Section	Using IOWA standard girders
Number of girders	3, 4, and 5
Girders’ spacing	(6 ft., 10 ft, and 15 ft.)
Lateral bracing	No diaphragms, RC, Steel, X-Bracing with and without struts, K-Bracing, Bridge Deck Rigidity.




Figure 7: The FHWA class 9 truck

Figure 8: Impact simulation preliminary results

In reinforced concrete structures under severe dynamic loading, as impact and blast, both concrete and reinforcing bars are subjected to high strain-rates in the order of 10 s-1 to 1000 s-1. At these high strain rates, the apparent strength of these materials can increase significantly, by more than 50 percent for the reinforcing steel, by more than 100 percent for concrete in compression, and by more than 600 percent for concrete in tension. The dynamic tensile behavior of concrete and reinforcing bars was the subject of many research studies. However, while there is a considerable increase in prestressed concrete applications, the behavior of slow relaxation strands under high strain rate has been not considered yet. It is really important to investigate its behavior to be able to numerically simulate prestressed concrete under high strain rates.
The Split Hopkinson Tensile Test was used to find the dynamic increase factors of low-relaxation Grade 270 strands. The sample geometry used is shown in Figure 9. The geometry was based on ASTM E8, and the overall diameter of the samples was kept as the diameter of strand (approximately 4.3 mm). Testing was conducted using an REL split Hopkinson pressure bar system at room temperature. Tensile tests were conducted at strain rates of approximately 400/s, 800/s, and 1500/s. Figure 10 shows a schematic diagram of the test setup. Test results are shown in Figure 11. The results are still being analyzed to determine the exact DIF for the different strain rates. 


Figure 9: Tensile sample geometry from ASTM E8





Figure 10: SHTP test setup

Figure 11: SHTP test results

Identify issues or problems that need to be addressed.
Use additional notes section if you need to provide more information.
We finally received the rails and other parts of the test setup except the wheels for the cart. All precast plants are too busy to cast the beams. However, we should start receiving the girders in two months. Another ongoing issue is to bring in the last graduate student as he is international student and has issues with his visa.  

Provides dates for when the next progress report or presentation due: 
9/30/2022

 Several beams were used for model a
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[bookmark: _Toc101915542][bookmark: _Toc101915713][bookmark: _Toc101913936][bookmark: _Toc101914300]Figure 12: Test configurations of AASHTO type II girder under static loading ( Chehab et al 2018)
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[bookmark: _Toc101915546][bookmark: _Toc101915717][bookmark: _Toc101913940][bookmark: _Toc101914304]Figure 13: FE model of AASHTO type II girder ( Girder 1, Test No 2 )
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[bookmark: _Toc101915547][bookmark: _Toc101915718][bookmark: _Toc101913941][bookmark: _Toc101914305]Figure 14: Deformed shape of the girder
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[bookmark: _Toc101915549][bookmark: _Toc101915720][bookmark: _Toc101913942][bookmark: _Toc101914306]Figure 15: (A) Girder1 Test 2 at first cracking and the corresponding FE results; (B) Girder1 Test 2 at failure and the corresponding FE results
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[bookmark: _Toc101913944][bookmark: _Toc101914308]	Figure 16: FE model of Girder 1 - Test No 3	
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	(B)


[bookmark: _Toc101913945][bookmark: _Toc101914309]Figure 17: (A) Tested girder at first crack, (B) Tested girder at failure , and the corresponding crack pattern by FE model


	
(A)

	[bookmark: _Toc101913946][bookmark: _Toc101914310]AASHTO Nominal bending moment = 1705 KN.m

(B)


[bookmark: _Toc101913947][bookmark: _Toc101914311]Figure 18: (A) Shear force and deflection curve by test results and FE model; (B) FE Model bending moment vs deflection at the loading plate
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Figure 19: Model calibration using NU girder
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Figure 19: Experimental test setup configuration
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Figure 20: FE model
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Figure 20: FE model energy plot
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Figure 21: Experimental cracking diagram vs FE crack propagation pattern
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Figure 22: Axial stress of the prestressing strands
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Figure 23: Model calibration using HP1- test bulb-tee girder
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Figure 24: The test-setup configuration
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Figure 25: FE energy plots
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Figure 26: Crack patterns of FE and experimental testing
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Engineering Stress (MPa)




Experimental	0	1.5	3	4	5	8	13	0	200	400	500	600	700	780	FE model	0.33999634000002743	0.33999634000002743	0.33999634000002743	0.33999634000002743	0.33999634000002743	0.33999634000002743	0.33999634000002743	0.33999634000002743	0.33999634000002743	0.33999634000002743	0.33999634000002743	0.36999511999999868	0.42001342999998315	0.48001098999998248	0.57000732000000198	0.66000365999997257	0.75	0.85000609999997323	0.95001221000001124	1.0499877899999888	1.1400146500000119	1.2300109899999825	1.3099975599999993	1.3900146500000119	1.4700012199999719	1.5599975599999993	1.6499939000000268	1.7399902299999894	1.820007320000002	1.8999939000000268	1.9800109899999825	2.0499877899999888	2.1300048800000013	2.1900024400000007	2.25	2.3399963400000274	2.4200134299999831	2.5100097700000106	2.6099853499999881	2.7000122100000112	2.7799987800000281	2.8599853499999881	2.929992679999998	3.0100097700000106	3.0899963400000274	3.179992679999998	3.2699890100000175	3.3599853499999881	3.4400024400000007	3.5299987800000281	3.6199951199999987	3.7099914600000261	3.7900085399999739	3.8800048800000013	3.9700012199999719	4.0400085399999739	4.1099853499999881	4.179992679999998	4.25	4.3299865700000169	4.4100036599999726	4.5	4.5799865700000169	4.6600036599999726	4.7399902299999894	4.820007320000002	4.8999939000000268	4.9899902299999894	5.0899963400000274	5.2000122100000112	5.2999877899999888	5.3999939000000268	5.4800109899999825	5.5599975599999993	5.6400146500000119	5.7099914600000261	5.7799987800000281	5.8699951199999987	5.9800109899999825	6.0899963400000274	6.1900024400000007	6.2799987800000281	6.3599853499999881	6.4400024400000007	6.5199890100000175	6.5899963400000274	6.6700134299999831	6.7399902299999894	6.820007320000002	6.8999939000000268	6.9800109899999825	7.0599975599999993	7.1300048800000013	7.2099914600000261	7.2900085399999739	7.3800048800000013	7.4599914600000261	7.5499877899999888	7.6400146500000119	7.7200012199999719	7.8099975599999993	7.8900146500000119	7.9700012199999719	8.0499877899999888	8.1400146500000119	8.2200012199999719	8.3099975599999993	8.3999939000000268	8.5	8.5899963400000274	8.6700134299999831	8.7600097700000106	8.8500060999999732	8.9400024400000007	9.0199890100000175	9.1099853499999881	9.2000122100000112	9.2900085399999739	9.3800048800000013	9.4700012199999719	9.5599975599999993	9.6499939000000268	9.7399902299999894	9.8299865700000169	9.9100036599999726	9.9899902299999894	10.070007320000002	10.149993900000027	10.220001219999972	10.299987789999989	10.380004880000001	10.459991460000026	10.540008539999974	10.619995119999999	10.700012210000011	10.779998780000028	10.850006099999973	10.929992679999998	11	11.079986570000017	11.160003659999973	11.239990229999989	11.320007320000002	11.399993900000027	11.480010989999982	11.559997559999999	11.649993900000027	11.730010989999982	11.809997559999999	11.890014650000012	11.980010989999982	12.070007320000002	12.149993900000027	12.239990229999989	12.320007320000002	12.410003659999973	12.489990229999989	12.579986570000017	12.660003659999973	12.739990229999989	12.829986570000017	12.910003659999973	12.989990229999989	13.079986570000017	13.170013429999983	13.25	13.329986570000017	13.420013429999983	13.5	13.579986570000017	13.660003659999973	13.75	13.829986570000017	13.910003659999973	13.989990229999989	14.070007320000002	14.149993900000027	14.230010989999982	14.299987789999989	14.380004880000001	14.459991460000026	14.549987789999989	14.630004880000001	14.709991460000026	14.790008539999974	14.869995119999999	14.950012210000011	15.029998780000028	15.109985349999988	15.190002440000001	15.269989010000018	15.350006099999973	15.429992679999998	15.510009770000011	15.589996340000027	15.670013429999983	15.739990229999989	15.820007320000002	15.890014650000012	15.970001219999972	16.040008539999974	16.119995119999999	16.190002440000001	16.25	16.320007320000002	16.380004880000001	16.440002440000001	16.5	16.540008539999974	16.570007320000002	16.579986570000017	16.609985349999988	16.649993900000027	16.700012210000011	16.769989010000018	16.839996340000027	16.859985349999988	16.790008539999974	16.690002440000001	16.660003659999973	16.709991460000026	16.769989010000018	16.880004880000001	16.989990229999989	17.100006099999973	17.190002440000001	17.309997559999999	17.440002440000001	17.549987789999989	17.660003659999973	17.779998780000028	17.929992679999998	18.059997559999999	18.190002440000001	18.320007320000002	18.489990229999989	18.679992679999998	18.820007320000002	18.950012210000011	19.119995119999999	19.239990229999989	19.329986570000017	19.410003659999973	19.470001219999972	19.510009770000011	19.549987789999989	19.600006099999973	19.649993900000027	19.720001219999972	19.839996340000027	19.970001219999972	20.119995119999999	20.260009770000011	20.350006099999973	20.429992679999998	20.5	20.549987789999989	20.600006099999973	20.649993900000027	20.700012210000011	20.75	20.820007320000002	20.890014650000012	20.950012210000011	21.010009770000011	21.079986570000017	21.160003659999973	21.230010989999982	21.299987789999989	21.380004880000001	21.450012210000011	21.519989010000018	21.589996340000027	21.660003659999973	21.730010989999982	21.799987789999989	21.859985349999988	21.929992679999998	21.989990229999989	22.059997559999999	22.130004880000001	22.209991460000026	22.279998780000028	22.350006099999973	22.410003659999973	22.480010989999982	22.549987789999989	22.619995119999999	22.700012210000011	22.769989010000018	22.850006099999973	22.920013429999983	23.010009770000011	23.089996340000027	23.170013429999983	23.25	23.320007320000002	23.399993900000027	23.470001219999972	23.540008539999974	23.600006099999973	23.670013429999983	23.730010989999982	23.790008539999974	23.859985349999988	23.929992679999998	24	24.070007320000002	24.149993900000027	24.230010989999982	24.299987789999989	24.380004880000001	24.450012210000011	24.529998780000028	24.600006099999973	24.679992679999998	24.75	24.820007320000002	24.890014650000012	24.970001219999972	25.040008539999974	25.109985349999988	25.190002440000001	25.269989010000018	25.359985349999988	25.450012210000011	25.540008539999974	25.630004880000001	25.720001219999972	25.809997559999999	25.899993900000027	25.989990229999989	26.079986570000017	26.170013429999983	26.269989010000018	26.359985349999988	26.450012210000011	26.529998780000028	26.619995119999999	26.709991460000026	26.799987789999989	26.890014650000012	26.980010989999982	27.070007320000002	27.149993900000027	27.239990229999989	27.320007320000002	27.410003659999973	27.489990229999989	27.570007320000002	27.649993900000027	27.739990229999989	27.820007320000002	27.899993900000027	27.989990229999989	28.070007320000002	28.160003659999973	28.25	28.339996340000027	28.420013429999983	28.510009770000011	28.589996340000027	28.679992679999998	28.769989010000018	28.859985349999988	28.959991460000026	29.049987789999989	29.140014650000012	29.230010989999982	29.320007320000002	29.410003659999973	29.5	29.589996340000027	29.679992679999998	29.760009770000011	29.850006099999973	29.929992679999998	30.019989010000018	30.109985349999988	30.190002440000001	30.279998780000028	30.369995119999999	30.450012210000011	30.540008539999974	30.619995119999999	30.709991460000026	30.790008539999974	30.869995119999999	30.950012210000011	31.029998780000028	31.119995119999999	31.200012210000011	31.279998780000028	31.359985349999988	31.440002440000001	31.519989010000018	31.600006099999973	31.679992679999998	31.760009770000011	31.839996340000027	-1E-3	0	-1E-3	-1.0258137207	1.0400363769999998	-1.0258240966999999	1.0153915405	-1.0344266356999998	1.2996501464999999	42.312648437999997	105.83530469	143.37070313000001	165.74478124999999	167.99435938000002	173.077	173.26849999999999	170.12532813000001	162.04301563000001	168.70429688000002	177.45871875	191.45751563000002	205.18831249999999	222.34728125000001	231.49160938	248.81551563000002	263.71562499999999	280.60153124999999	289.38028125	299.23884375	303.11425000000003	311.55843750000003	319.01296875000003	333.0488125	343.90284374999999	359.16637500000002	371.46890624999997	388.37996874999999	398.81796874999998	408.86821874999998	412.97003124999998	420.95612499999999	426.66403124999999	434.22471875000002	435.24259375000003	439.46831250000002	439.84674999999999	444.92181249999999	447.92859375	456.71162500000003	462.51799999999997	471.66146874999998	476.91899999999998	485.68965624999998	492.07746874999998	501.97040625	508.39678125	518.62428124999997	525.27362500000004	535.38250000000005	541.7371875	551.61075000000005	557.76224999999999	567.31387500000005	573.03456249999999	579.77025000000003	581.80631249999999	585.69387500000005	585.57674999999995	589.12812499999995	589.80793749999998	594.03925000000004	595.39668749999998	600.76243750000003	602.97112500000003	608.25762499999996	609.81875000000002	614.79899999999998	616.77743750000002	622.73893750000002	625.95637499999998	632.89418750000004	636.33793749999995	642.32218750000004	644.33012499999995	649.47056250000003	650.79999999999995	656.03650000000005	657.30306250000001	661.77706250000006	662.88468750000004	667.34493750000001	668.37593749999996	673.41312500000004	675.4525625	680.00093749999996	680.56337499999995	684.24768749999998	684.35062500000004	687.62862500000006	688.30799999999999	692.38793750000002	693.57443750000004	698.34837500000003	699.71781250000004	704.5284375	706.13900000000001	710.54337499999997	711.68706250000002	715.41881249999994	715.20131249999997	717.553	716.59218750000002	718.6746875	717.19612500000005	718.68631249999999	716.69906249999997	717.55825000000004	714.8153125	714.65062499999999	711.55931250000003	711.88587500000006	709.45693749999998	710.9190625	709.67825000000005	711.87918749999994	711.16037500000004	713.46837500000004	712.43775000000005	713.96306249999998	712.49525000000006	714.62187500000005	714.04843749999998	717.39693750000004	717.89431249999996	721.39643750000005	722.30887499999994	726.23243749999995	726.72243749999996	729.98043749999999	730.24018750000005	733.09799999999996	732.24725000000001	733.88706249999996	732.22231250000004	733.07637499999998	731.11675000000002	732.04612499999996	729.87718749999999	730.66224999999997	728.42031250000002	729.05937500000005	726.69231249999996	727.26231250000001	725.10481249999998	725.67899999999997	723.13381249999998	723.41362500000002	720.89668749999998	721.38193750000005	719.0725625	719.7516875	717.72462499999995	718.68768750000004	716.96349999999995	717.99856250000005	716.15150000000006	717.02800000000002	715.11625000000004	716.03212499999995	714.05775000000006	715.030125	713.19087500000001	713.40306250000003	710.50506250000001	709.8365	705.59393750000004	703.07762500000001	697.08543750000001	693.86649999999997	688.07912499999998	685.15181250000001	680.20781250000005	677.69356249999998	671.80837499999996	668.123875	661.31512499999997	656.47199999999998	647.92343749999998	641.13031249999995	631.37243750000005	624.11818749999998	614.179125	607.01937499999997	597.272875	590.104375	580.31131249999999	573.11318749999998	563.33893750000004	556.23481249999998	546.67612499999996	539.77431249999995	530.48037499999998	523.81856249999998	514.95249999999999	508.74865625000001	500.14415624999998	494.12421875000001	485.66950000000003	479.71709375	471.36775	465.38003125	456.98356250000001	451.16878124999999	443.0438125	437.41171874999998	429.54500000000002	424.21843749999999	416.63359374999999	411.548	404.14937500000002	399.12646875000002	391.83862499999998	386.99362500000001	379.85874999999999	375.01643749999999	367.90415625000003	363.13078124999998	356.08362499999998	351.28868749999998	344.21253124999998	339.38456250000002	332.322	327.49281250000001	320.40153125000001	315.45465625000003	308.34771875000001	303.45234375000001	296.33768750000002	291.40415625000003	284.32978125	279.37528125	272.30359375	267.34006249999999	260.37221875	255.49281250000001	248.60645313000001	243.82787500000001	237.03314063000002	232.32542188000002	225.62529688000001	220.98293749999999	214.44832813000002	209.83890625000001	203.283625	198.7194375	192.25548438000001	187.77467188	181.41764063000002	176.96664063	170.64639063000001	166.23004688	160.05734375	155.85849999999999	150.00026563	146.13410938000001	140.69331249999999	137.24393749999999	132.22453125000001	129.24820313000001	124.51185156	121.70224219000001	118.08111719	116.77322656	114.42372655999999	114.53932813	113.94496094	115.68296875	115.55974219000001	116.69153125	115.88285155999999	115.75239844000001	114.10114062999999	114.48554688	113.66039062999999	114.5335	114.32128906	116.36548438	117.6984375	120.70420313	122.39110937999999	125.36726562999999	126.69996875	129.26928125000001	130.53062499999999	133.15445313000001	134.50723438	137.13590625000001	138.44440624999999	140.96324999999999	142.136875	144.40706249999999	145.40173438000002	147.43121875	148.25507813000002	150.13526563000002	150.83470313000001	152.57267188	153.27392188000002	155.02853124999999	155.72009374999999	157.349625	157.89581250000001	159.32410938000001	159.7475	160.99648438	161.23092188000001	162.24751563000001	162.32128125	163.18298438000002	163.17690625	163.91696875	163.82798438	164.44481250000001	164.30273438	164.79703125	164.55567188000001	164.92551563000001	164.63221874999999	164.89868749999999	164.53956249999999	164.69296875000001	164.29284375	164.38726563	164.00864063	164.09914063000002	163.78464063000001	163.89082813000002	163.62646874999999	163.7108125	163.4730625	163.54351563	163.35710938	163.43995313000002	163.31604688000002	163.39903125000001	163.33212499999999	163.42223438000002	163.41437500000001	163.49189063	163.52884374999999	163.59426563	163.67820313000001	163.73331250000001	163.86229688	163.52992188000002	163.28739063	162.85554688000002	162.55065625	161.99290625	161.66767188	161.05004688	160.65576563000002	159.86845313000001	159.40956249999999	158.55601563000002	158.17976563000002	157.4463125	157.32279688	156.74796875000001	156.78420313000001	156.25240625000001	156.30884374999999	155.62357813	155.53532813000001	154.63442188000002	154.44145313000001	153.46656250000001	153.39139063000002	152.54595313000002	152.70435938	151.97739063	152.27739063000001	151.70060938	152.38249999999999	152.30142188000002	153.69465625000001	154.3165625	156.47381250000001	157.68523438	160.3475	161.83518749999999	164.69659375000001	166.24781250000001	169.319625	171.01807813000002	174.22959374999999	175.81334375	178.73185938	179.77051563000001	182.25718749999999	182.8589375	184.98996875	185.10642188	0	FE-orginial	0.33999634000002743	0.33999634000002743	0.33999634000002743	0.33999634000002743	0.33999634000002743	0.33999634000002743	0.33999634000002743	0.33999634000002743	0.33999634000002743	0.33999634000002743	0.33999634000002743	0.36999511999999868	0.42001342999998315	0.48001098999998248	0.57000732000000198	0.66000365999997257	0.75	0.85000609999997323	0.95001221000001124	1.0499877899999888	1.1400146500000119	1.2300109899999825	1.3099975599999993	1.3900146500000119	1.4700012199999719	1.5599975599999993	1.6499939000000268	1.7399902299999894	1.820007320000002	1.8999939000000268	1.9800109899999825	2.0499877899999888	2.1300048800000013	2.1900024400000007	2.25	2.3399963400000274	2.4200134299999831	2.5100097700000106	2.6099853499999881	2.7000122100000112	2.7799987800000281	2.8599853499999881	2.929992679999998	3.0100097700000106	3.0899963400000274	3.179992679999998	3.2699890100000175	3.3599853499999881	3.4400024400000007	3.5299987800000281	3.6199951199999987	3.7099914600000261	3.7900085399999739	3.8800048800000013	3.9700012199999719	4.0400085399999739	4.1099853499999881	4.179992679999998	4.25	4.3299865700000169	4.4100036599999726	4.5	4.5799865700000169	4.6600036599999726	4.7399902299999894	4.820007320000002	4.8999939000000268	4.9899902299999894	5.0899963400000274	5.2000122100000112	5.2999877899999888	5.3999939000000268	5.4800109899999825	5.5599975599999993	5.6400146500000119	5.7099914600000261	5.7799987800000281	5.8699951199999987	5.9800109899999825	6.0899963400000274	6.1900024400000007	6.2799987800000281	6.3599853499999881	6.4400024400000007	6.5199890100000175	6.5899963400000274	6.6700134299999831	6.7399902299999894	6.820007320000002	6.8999939000000268	6.9800109899999825	7.0599975599999993	7.1300048800000013	7.2099914600000261	7.2900085399999739	7.3800048800000013	7.4599914600000261	7.5499877899999888	7.6400146500000119	7.7200012199999719	7.8099975599999993	7.8900146500000119	7.9700012199999719	8.0499877899999888	8.1400146500000119	8.2200012199999719	8.3099975599999993	8.3999939000000268	8.5	8.5899963400000274	8.6700134299999831	8.7600097700000106	8.8500060999999732	8.9400024400000007	9.0199890100000175	9.1099853499999881	9.2000122100000112	9.2900085399999739	9.3800048800000013	9.4700012199999719	9.5599975599999993	9.6499939000000268	9.7399902299999894	9.8299865700000169	9.9100036599999726	9.9899902299999894	10.070007320000002	10.149993900000027	10.220001219999972	10.299987789999989	10.380004880000001	10.459991460000026	10.540008539999974	10.619995119999999	10.700012210000011	10.779998780000028	10.850006099999973	10.929992679999998	11	11.079986570000017	11.160003659999973	11.239990229999989	11.320007320000002	11.399993900000027	11.480010989999982	11.559997559999999	11.649993900000027	11.730010989999982	11.809997559999999	11.890014650000012	11.980010989999982	12.070007320000002	12.149993900000027	12.239990229999989	12.320007320000002	12.410003659999973	12.489990229999989	12.579986570000017	12.660003659999973	12.739990229999989	12.829986570000017	12.910003659999973	12.989990229999989	13.079986570000017	13.170013429999983	13.25	13.329986570000017	13.420013429999983	13.5	13.579986570000017	13.660003659999973	13.75	13.829986570000017	13.910003659999973	13.989990229999989	14.070007320000002	14.149993900000027	14.230010989999982	14.299987789999989	14.380004880000001	14.459991460000026	14.549987789999989	14.630004880000001	14.709991460000026	14.790008539999974	14.869995119999999	14.950012210000011	15.029998780000028	15.109985349999988	15.190002440000001	15.269989010000018	15.350006099999973	15.429992679999998	15.510009770000011	15.589996340000027	15.670013429999983	15.739990229999989	15.820007320000002	15.890014650000012	15.970001219999972	16.040008539999974	16.119995119999999	16.190002440000001	16.25	16.320007320000002	16.380004880000001	16.440002440000001	16.5	16.540008539999974	16.570007320000002	16.579986570000017	16.609985349999988	16.649993900000027	16.700012210000011	16.769989010000018	16.839996340000027	16.859985349999988	16.790008539999974	16.690002440000001	16.660003659999973	16.709991460000026	16.769989010000018	16.880004880000001	16.989990229999989	17.100006099999973	17.190002440000001	17.309997559999999	17.440002440000001	17.549987789999989	17.660003659999973	17.779998780000028	17.929992679999998	18.059997559999999	18.190002440000001	18.320007320000002	18.489990229999989	18.679992679999998	18.820007320000002	18.950012210000011	19.119995119999999	19.239990229999989	19.329986570000017	19.410003659999973	19.470001219999972	19.510009770000011	19.549987789999989	19.600006099999973	19.649993900000027	19.720001219999972	19.839996340000027	19.970001219999972	20.119995119999999	20.260009770000011	20.350006099999973	20.429992679999998	20.5	20.549987789999989	20.600006099999973	20.649993900000027	20.700012210000011	20.75	20.820007320000002	20.890014650000012	20.950012210000011	21.010009770000011	21.079986570000017	21.160003659999973	21.230010989999982	21.299987789999989	21.380004880000001	21.450012210000011	21.519989010000018	21.589996340000027	21.660003659999973	21.730010989999982	21.799987789999989	21.859985349999988	21.929992679999998	21.989990229999989	22.059997559999999	22.130004880000001	22.209991460000026	22.279998780000028	22.350006099999973	22.410003659999973	22.480010989999982	22.549987789999989	22.619995119999999	22.700012210000011	22.769989010000018	22.850006099999973	22.920013429999983	23.010009770000011	23.089996340000027	23.170013429999983	23.25	23.320007320000002	23.399993900000027	23.470001219999972	23.540008539999974	23.600006099999973	23.670013429999983	23.730010989999982	23.790008539999974	23.859985349999988	23.929992679999998	24	24.070007320000002	24.149993900000027	24.230010989999982	24.299987789999989	24.380004880000001	24.450012210000011	24.529998780000028	24.600006099999973	24.679992679999998	24.75	24.820007320000002	24.890014650000012	24.970001219999972	25.040008539999974	25.109985349999988	25.190002440000001	25.269989010000018	25.359985349999988	25.450012210000011	25.540008539999974	25.630004880000001	25.720001219999972	25.809997559999999	25.899993900000027	25.989990229999989	26.079986570000017	26.170013429999983	26.269989010000018	26.359985349999988	26.450012210000011	26.529998780000028	26.619995119999999	26.709991460000026	26.799987789999989	26.890014650000012	26.980010989999982	27.070007320000002	27.149993900000027	27.239990229999989	27.320007320000002	27.410003659999973	27.489990229999989	27.570007320000002	27.649993900000027	27.739990229999989	27.820007320000002	27.899993900000027	27.989990229999989	28.070007320000002	28.160003659999973	28.25	28.339996340000027	28.420013429999983	28.510009770000011	28.589996340000027	28.679992679999998	28.769989010000018	28.859985349999988	28.959991460000026	29.049987789999989	29.140014650000012	29.230010989999982	29.320007320000002	29.410003659999973	29.5	29.589996340000027	29.679992679999998	29.760009770000011	29.850006099999973	29.929992679999998	30.019989010000018	30.109985349999988	30.190002440000001	30.279998780000028	30.369995119999999	30.450012210000011	30.540008539999974	30.619995119999999	30.709991460000026	30.790008539999974	30.869995119999999	30.950012210000011	31.029998780000028	31.119995119999999	31.200012210000011	31.279998780000028	31.359985349999988	31.440002440000001	31.519989010000018	31.600006099999973	31.679992679999998	31.760009770000011	31.839996340000027	0	5.3856998444E-2	-1.9153999329000002E-2	-1.369699955E-2	-3.2506999969E-2	-2.0552000046E-2	-1.5385000228999999E-2	-7.1455001831000009E-2	-2.5408000946000001E-2	-4.0770999907999997E-2	3.2998000487999999	227.39	332.73	487.74	521.39	484.05	398.02	374.86	300.75	233.97	184.92	196.9	211.93	218.3	180.58	130.16	79.713999999999999	68.094999999999999	93.405000000000001	196.93	274.2	316.25	373.31	345.3	432.54	473.33	488.42	496.64	508.4	459.97	437.9	530	595.95000000000005	615.04	638.74	652.70000000000005	579.05999999999995	561.24	523.08000000000004	487.08	497.88	460.02	444.05	484.12	482.75	544.98	610.41	666.41	688.81	706.23	736.42	752.82	778.61	800.92	838.56	889.7	861.31	830.99	794.43	713.44	665.87	632.9	619.6	629.91999999999996	656.23	712.72	710.85	667.19	637.89	558.02	541.79	553.11	515.85	514.66999999999996	552.03	582.02	580.28	622.59	697.09	747.9	781.69	818.01	804.21	805.54	816.07	812.1	816.5	819.93	823.68	812.33	799.95	815.27	833.85	836.5	822.92	806.52	800.4	785.58	769.37	745.44	718.84	709.28	698.02	683.99	661.84	638.72	620.76	607.75	592.95000000000005	575.41999999999996	548.79999999999995	537.55999999999995	540.65	546.75	550.41999999999996	567.79999999999995	585.76	603.13	620.94000000000005	641.04999999999995	657.47	672.23	696.76	724.53	750.03	763.93	772.71	775.59	793.89	804.21	816.24	815.33	816.44	811.91	814.6	808.59	803.23	802.11	798.48	794.32	775.76	763.66	760.34	755.46	755.29	747.66	740.78	751.78	754.65	747.44	743.28	738.62	729.58	723.06	717.69	710.63	708.3	708.62	703.87	697.02	697.14	701.76	705.43	706.84	711.43	717.5	726.1	732.39	738.6	741.62	749.57	756.11	753.51	749.77	755.67	754.55	757.3	760.73	762.72	764.05	755.74	756.69	751.4	747.14	744.38	739.65	738.45	733.74	724.69	730.06	728.78	724.87	721.56	716.04	712.62	713.34	711.6	709.56	700.28	688.28	671.98	654.57000000000005	631.73	611.26	591.08000000000004	563.22	566.45000000000005	548.05999999999995	459.61	398.34	335.31	256.31	162.34	92.091999999999999	114.61	146.97	179.57	264.85000000000002	259.18	207.4	175.29	154.47	113.69	34.688000000000002	-39.152999999999999	-63.16	-72.317999999999998	-60.76	-33.505000000000003	-20.172999999999998	-22.416	-25.44	-27.911999999999999	-26.27	-21.065000000000001	-17.177	-6.6462998046999999	3.4195000000000002	10.207000000000001	22.167000000000002	25.783999999999999	31.736999999999998	36.700000000000003	40.598999999999997	36.512999999999998	35.594000000000001	38.064	43.859000000000002	51.792999999999999	58.415999999999997	62.011000000000003	69.320999999999998	77.683000000000007	84.344999999999999	90.087000000000003	92.394999999999996	95.296000000000006	97.926000000000002	102.32	105.32	108.36	114.79	121.32	126.19	130.91	136.91999999999999	143.61000000000001	149.66999999999999	153.82	156.69	157.77000000000001	157.96	157.66	158.21	159.82	162.66	165.1	167.17	168.71	169.27	170.89	171.78	172.55	172.59	173.32	174.77	175.15	176.12	176.02	176.86	176.62	177.36	177.38	177.66	178.98	178.92	180.01	180.82	181.66	182.24	182.31	181.88	181.71	181.49	181.97	183.4	184.81	185.46	185.28	185.52	185.72	184.75	183.69	182.08	180.15	177.57	174.69	172.13	169.86	168.36	166.99	165.75	164.85	164.16	163.93	164.29	165.16	166.26	167.26	168.48	169.21	170.2	170.71	170.8	170.81	169.97	168.7	167.18	165.56	163.89	162.32	160.5	159.11000000000001	158.47	157.79	157.01	155.74	154.26	152.47999999999999	150.19999999999999	147.77000000000001	145.01	141.96	139.32	136.88	134.4	132.61000000000001	130.96	130.08000000000001	129.44999999999999	129.72999999999999	130.25	131.16	132.33000000000001	134.04	136.11000000000001	138.02000000000001	139.82	141.66	143.41999999999999	145.04	147.13999999999999	149.38	151.71	154.24	157.03	159.99	163.09	165.97	168.78	171.19	173.37	175.44	177.23	179.15	180.7	182.12	183.38	184.7	185.56	Deflection (mm)


Shear Force (KN)
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