波浪非线性对导管架平台疲劳寿命评估的影响
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摘  要：基于线性和非线性波浪理论，在渤海海域观测的30种海况下，选取了导管架平台易发生疲劳损伤的几个危险节点作为研究对象，并通过确定性的疲劳分析方法对这些节点进行了疲劳寿命评估。结果表明，在选取的3种阻尼条件下，考虑波浪的非线性因素后，疲劳寿命的评估结果均有所增加，为海工结构的疲劳寿命评估提供了参考意见。

关键词：非线性波浪；导管架平台；疲劳寿命
中图分类号：    文献标志码：A    【DOI】10.13788/j.cnki.cbgc.2015.11.001

Study on the Effect of Nonlinear Wave on Fatigue Life Assessment of Jacket Platform
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Abstract:  Based on the linear and nonlinear wave theories, on the 30 types of observed sea conditions in Bohai sea , several dangerous nodes which are easy to have fatigue damage on jacket platform were selected as objects of study, and fatigue life assessment of these nodes were conducted by the method of deterministic fatigue analysis. Results indicate that after considering the nonlinearity of wave, the results of fatigue life assessment has increased under the selected condition of three kinds of damping. This paper provided reference opinions to the fatigue life assessment of offshore structure.
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0  引言

随着石油和天然气的需求日益旺盛，海洋钻井平台的发展速度和生产规模也跃上了一个新高度。然而，海洋环境的复杂多变使海洋平台结构极易发生疲劳破坏，因此众多学者对海洋结构物的疲劳问题研究尤为重视。Muhammed和Stacey[1]使用了Miner准则和S-N曲线对海洋平台焊接节点进行疲劳寿命评估，同时考虑了长期应力范围分布和应力不确定性对计算结果的影响；Jeong K.Hong[2]基于S-N曲线法，考虑焊接点腐蚀情况和焊接水平两个因素，采用提出的伯特利结构应力法对海洋工程结构的焊接点进行疲劳分析，并指出改善焊接点部位的腐蚀情况，提高焊接技术有助于优化结构的疲劳设计；Ahmadi等[3]使用基于S-N曲线法的疲劳强度评估原则，推导出疲劳极限状态函数，考虑应力集中系数等不同变量的影响，对立柱平台进行了可靠性分析；Y.M.Low[4]针对纯时域法的复杂性，提出了一种频域-时域混合法，结合雨流计数法对海洋平台的系泊系统和立管结构进行了疲劳寿命分析，证明了该方法在疲劳分析问题上的实用性。上述研究中主要介绍了海洋结构物疲劳寿命问题的研究方法，而没有深入研究波浪非线性因素对结构疲劳寿命评估的影响。并且对于非线性问题的研究主要集中在结构运动响应方面，而在波浪的非线性因素对疲劳寿命影响方面的研究却少之又少。所以文章将基于前人的研究成果，将线性波与非线性波都应用到结构疲劳分析中，对比两种波浪理论下结构的疲劳寿命评估结果，从而分析波浪的非线性因素对疲劳寿命评估所产生的影响，使海洋结构物疲劳分析过程更加合理，计算结果更加精确，在实际工程中具有重要参考意义。
1  波浪理论

目前，海洋工程界为了合理解决实际工程中遇到的各种问题，先后提出了多种波浪理论，文章中选择Airy线性波理论和Stokes波、椭圆余弦波两种非线性波理论，作为研究波浪非线性因素对结构疲劳寿命影响的理论依据。
1.1  Airy波理论

Airy波是一种简化的最简单波动，其水面呈现简谐形式的起伏，水质点以固定的圆频率ω作简谐振动，同时波形以一定的速度c向前传播，波浪中线与静水面重合，忽略了波动的自由表面所引起的非线性影响。实际海况中发生的波动非常复杂，不能用简单的线性波动来描述，但分析这种最简单的波动对解决较复杂的波动问题十分必要，是研究较复杂的有限振幅波和随机波的基础。
波面方程：
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其中，H为波高；k为波数；ω为波频率。
速度势函数：
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其中，z为纵向坐标；d为水深。
1.2   Stokes波理论

Stokes波与线性波很类似，也是一种无旋的、水表面呈周期性起伏的波动，但波面不再是简单的余弦形式，而是呈波峰较窄而波谷较宽的接近于摆线的形状，且水质点不是简单地沿封闭轨迹线运动，而是沿在波浪传播方向上有一微小的纯位移、近似于圆或椭圆的轨迹线运动，波浪运动中伴随着“质量迁移”现象，与实际情况较相符。这里选取工程中广泛应用的Stokes五阶波为例。
波面方程：
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速度势函数：
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1.3  椭圆余弦波理论

在浅水区情况下，即使取很高的阶数，用Stokes波理论也不能达到所要求的精度，此时采用椭圆余弦波理论描述波浪运动可以取得较满意的结果。椭圆余弦波是指水深较浅下的有限振幅、长周期波，波面高度可用雅克比椭圆余弦函数来表示。
波面方程：
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其中，
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成为雅可比椭圆余弦函数，函数cn2的周期为2K(k)，k值范围在0与1之间。
三种波浪理论对应的波面形状有所不同。Airy波的波面形状是关于波浪中线对称的余弦函数；Stokes5阶波的波面是呈波峰较窄而波谷较宽的“坦谷波”；椭圆余弦波的波面在波峰附近变得很陡，而两波峰之间却相隔一段很长但又平坦的水面。三种波浪的波面形状大致如图1所示。
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图1  三种波浪理论的波面形状比较

2  建立模型

选取渤海海域服役的某一四桩腿导管架平台[5]作为研究对象进行分析，采用ANSYS有限元分析软件建立导管架平台的有限元模型，平台模型整体高65m，作业水深45m，整体坐标原点选取在静水面处。导管架的主导管直径为1.2m，壁厚0.05m；甲板部分主导管和层间横支撑直径为0.78m，壁厚0.0381m；导管架斜支撑直径为0.508m，壁厚0.0254m；甲板部分梁结构截面长和宽都为0.4m；甲板板长为30m，宽为20m，板厚0.025m。
泥面以下的导管架桩腿采用管单元PIPE20模拟。泥面以上水面以下的导管架的桩腿、斜撑、横撑用管单元PIPE59模拟；裙桩套筒部分的甲板用壳单元SHELL43模拟。水面以上的管构件用管单元PIPE20模拟；甲板平面用壳单元SHELL43模拟；甲板内部的梁结构用梁单元BEAM4模拟；甲板上的其它附属构件、上部设备用质量单元MASS21模拟。导管架有限元模型如图2所示。
[image: image7]
图2  导管架有限元模型

3  疲劳寿命分析

3.1  海况载荷及结构响应分析

为了使计算结果真实可靠，根据常年观测的渤海海域的海况数据，选取了该海域全年内汇总的30个典型海况[6]作为结构分析的海况载荷，海况数据如表1所示。
表1  渤海海域海况数据

	编号
	有效波高/m
	平均跨零周期/s
	次数
	编号
	有效波高/m
	平均跨零周期/s
	次数
	编号
	有效波高/m
	平均跨零周期/s
	次数

	1
	0.80
	2
	61
	11
	3.84
	4.0
	46
	21
	6.72
	6.0
	20

	2
	0.80
	2.5
	160
	12
	3.84
	4.5
	86
	22
	6.72
	6.5
	16

	3
	0.80
	3.0
	115
	13
	3.84
	5.0
	35
	23
	6.72
	7.0
	4

	4
	0.80
	3.5
	51
	14
	3.84
	5.5
	10
	24
	6.72
	7.5
	2

	5
	2.24
	2.5
	18
	15
	5.28
	4.5
	5
	25
	8.32
	6.0
	2

	6
	2.24
	3.0
	63
	16
	5.28
	5.0
	15
	26
	8.32
	6.5
	3

	7
	2.24
	3.5
	154
	17
	5.28
	5.5
	21
	27
	8.32
	7.0
	3

	8
	2.24
	4.0
	52
	18
	5.28
	6.0
	11
	28
	8.32
	7.5
	3

	9
	2.24
	4.5
	22
	19
	5.28
	6.5
	2
	29
	9.76
	7.5
	3

	10
	3.84
	3.5
	5
	20
	6.72
	5.5
	9
	30
	9.76
	8.0
	2


通过确定性的疲劳分析方法，分别将Airy波理论、Stokes波理论以及椭圆余弦波理论应用到导管架平台的疲劳计算中。由于文章的研究目的是对比分析非线性波与线性波在结构疲劳寿命评估中的差异，因此将每个海况条件视为已知有效波高Hs和平均跨零周期Tz的规则波，再根据Morison公式和规则波的速度、加速度计算出各海况下的波浪力时程，然后将基于三种波浪理论获得的各海况波浪力时程分别作用到导管架平台结构上，通过Newmark-beta法[7]计算结构各节点的位移，选取导管架平台结构上几组易发生疲劳损伤的危险节点，如图3所示。
[image: image8]
图3  导管架平台危险节点
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将各海况下的波浪力时程施加到导管架结构上，计算这几组危险节点的应力时程。每个海况都用周期性的规则波进行模拟，波浪力时程和结构的应力时程也呈周期性分布，因此只需从应力时程中取出若干周期，比较不同波浪理论下危险节点的应力时程差异。在海况17、海况21、海况27和海况30作用下，危险节点3的应力时程如图4所示。
(a)  海况17(Hs=5.28m，Tz=5.5s)    (b)  海况21(Hs=6.72m，Tz=6.5s)
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(c)  海况27(Hs=8.32m，Tz=7.0s)    (d)  海况30(Hs=9.76m，Tz=7.5s)

图4  三种波浪理论下危险节点3的应力时程

3.2  危险节点疲劳寿命分析

根据各海况下危险节点的应力时程，通过编制的雨流计数程序得到节点的应力范围和应力循环次数关系，选取3种不同的阻尼比（ζ1=0.1%、ζ2=0.5%和ζ3=2.0%），结合固定平台管节点的S-N曲线[8]求得三种波浪理论下各危险节点的疲劳寿命。疲劳寿命评估结果如表2、表3和表4所示。
表2  危险节点疲劳寿命(ζ1=0.1%)

	节点号
	1
	2
	3
	4
	5
	6

	疲劳寿命L1（Airy波）/年
	86.56
	85.87
	71.19
	73.50
	90.08
	91.87

	疲劳寿命L2（Stokes5阶波）/年
	95.28
	96.49
	82.46
	83.31
	101.74
	102.51

	疲劳寿命L3（椭圆余弦波）/年
	105.34
	106.95
	90.65
	91.22
	108.26
	111.17

	Stokes5阶波影响(L2-L1)/L1
	10.07%
	10.62%
	15.83%
	13.35%
	12.94%
	11.58%

	椭圆余弦波影响(L3-L1)/L1
	21.70%
	24.55%
	27.34%
	24.11%
	20.18%
	21.45%


表3  危险节点疲劳寿命(ζ2=0.5%)

	节点号
	1
	2
	3
	4
	5
	6

	疲劳寿命L1（Airy波）/年
	178.54
	177.13
	169.51
	174.06
	188.14
	191.67

	疲劳寿命L2（Stokes5阶波）/年
	201.95
	200.41
	191.30
	194.92
	212.21
	215.04

	疲劳寿命L3（椭圆余弦波）/年
	219.77
	218.67
	201.82
	205.36
	234.25
	238.91

	Stokes5阶波影响(L2-L1)/L1
	13.11%
	13.14%
	12.75%
	11.98%
	12.79%
	12.19%

	椭圆余弦波影响(L3-L1)/L1
	23.09%
	23.45%
	19.06%
	17.98%
	24.51%
	24.65%


表4  危险节点疲劳寿命(ζ3=2.0%)

	节点号
	1
	2
	3
	4
	5
	6

	疲劳寿命L1（Airy波）/年
	187.49
	185.39
	180.19
	181.44
	192.58
	198.50

	疲劳寿命L2（Stokes5阶波）/年
	214.57
	211.61
	203.28
	205.92
	221.79
	223.37

	疲劳寿命L3（椭圆余弦波）/年
	225.70
	223.09
	218.48
	221.63
	242.31
	245.89

	Stokes5阶波影响(L2-L1)/L1
	14.44%
	14.14%
	12.81%
	13.49%
	15.16%
	12.53%

	椭圆余弦波影响(L3-L1)/L1
	20.38%
	20.33%
	21.25%
	22.15%
	25.82%
	23.87%


通过海洋平台疲劳分析过程，对比了三种波浪理论下的危险节点疲劳寿命评估结果。由图表可知，在三种阻尼比情况下，基于Stokes波和椭圆余弦波所得到的危险节点疲劳寿命比Airy线性波均有所增加，Stokes波理论所得到的疲劳寿命相比线性波大约增加了10%~15%，而椭圆余弦波理论所得到的疲劳寿命相比线性波大约增加了18%~25%。从三种波浪理论的波面形状可推断，Stokes波和椭圆余弦波相比Airy线性波而言，波峰较陡而波谷平坦，所以相同海况下使用Stokes波和椭圆余弦波求得的水质点速度和加速度在分布范围较窄的波峰处大于线性波的计算结果，但分布范围较广的波谷处小于线性波的结果，所以总的来说Stokes波和椭圆余弦波求得的波浪力略小于Airy线性波求得的波浪力。因此，考虑波浪非线性因素之后，疲劳寿命评估结果有所增加。
4  结束语

在海洋工程结构的疲劳问题分析中，实际海况中的波浪包含很多非线性因素，若用单一的线性波来描述实际海况，将导致疲劳计算结果不精确。本文通过对比在三种波浪理论下的结构疲劳寿命评估结果可知，把实际海况线性化会低估结构的疲劳寿命。因此，在实际疲劳问题分析中需要充分考虑波浪的非线性因素，使采用的波浪理论更加符合真实情况，评估结果更加精确。
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		TIME		592		S		EQV

		SEQV_4

		1.00E-11		22437.9

		0.25		2.17E+07

		0.5		3.19E+06

		0.75		1.64E+07

		1		1.16E+07

		1.25		4.66E+06

		1.5		2.44E+07

		1.75		5.99E+06

		2		2.86E+07

		2.25		1.83E+06

		2.5		1.46E+07

		2.75		1.93E+07

		3		7.47E+06

		3.25		3.58E+07

		3.5		1.33E+07

		3.75		2.87E+07

		4		5.93E+06

		4.25		3.17E+06

		4.5		3.20E+07

		4.75		1.61E+07

		5		3.72E+07

		5.25		7.19E+06

		5.5		1.59E+07

		5.75		2.02E+07

		6		9.74E+06

		6.25		3.62E+07

		6.5		1.20E+07

		6.75		2.53E+07

		7		9.54E+06

		7.25		2.59E+06

		7.5		3.04E+07

		7.75		1.02E+07

		8		2.86E+07

		8.25		3.02E+06

		8.5		9.58E+06

		8.75		2.26E+07

		9		5.46E+06

		9.25		2.68E+07

		9.5		1.73E+06

		9.75		1.42E+07

		10		1.61E+07

		10.25		2.66E+06

		10.5		2.36E+07

		10.75		2.26E+06

		11		1.67E+07

		11.25		1.15E+07

		11.5		6.30E+06

		11.75		1.93E+07

		12		3.80E+06

		12.25		1.67E+07

		12.5		9.61E+06

		12.75		9.03E+06

		13		1.56E+07

		13.25		5.77E+06

		13.5		1.54E+07

		13.75		9.03E+06

		14		1.06E+07

		14.25		1.37E+07

		14.5		8.07E+06

		14.75		1.43E+07

		15		9.81E+06

		15.25		1.14E+07

		15.5		1.28E+07

		15.75		9.64E+06

		16		1.30E+07

		16.25		1.08E+07

		16.5		1.10E+07

		16.75		1.24E+07

		17		1.00E+07

		17.25		1.20E+07

		17.5		1.13E+07

		17.75		1.04E+07

		18		1.25E+07

		18.25		1.01E+07

		18.5		1.18E+07

		18.75		1.16E+07

		19		1.02E+07

		19.25		1.26E+07

		19.5		1.01E+07

		19.75		1.17E+07

		20		1.16E+07

		20.25		9.94E+06

		20.5		1.24E+07

		20.75		9.77E+06

		21		1.15E+07

		21.25		1.14E+07

		21.5		1.00E+07

		21.75		1.27E+07

		22		9.99E+06

		22.25		1.20E+07

		22.5		1.16E+07

		22.75		1.04E+07

		23		1.30E+07

		23.25		1.00E+07

		23.5		1.23E+07

		23.75		1.15E+07

		24		1.05E+07

		24.25		1.28E+07

		24.5		9.72E+06

		24.75		1.24E+07

		25		1.10E+07

		25.25		1.05E+07

		25.5		1.27E+07

		25.75		9.63E+06

		26		1.26E+07

		26.25		1.07E+07

		26.5		1.08E+07

		26.75		1.25E+07

		27		9.56E+06

		27.25		1.28E+07

		27.5		1.02E+07

		27.75		1.12E+07

		28		1.18E+07

		28.25		9.55E+06

		28.5		1.26E+07

		28.75		9.79E+06

		29		1.17E+07

		29.25		1.14E+07

		29.5		1.03E+07

		29.75		1.27E+07

		30		1.01E+07

		30.25		1.23E+07

		30.5		1.12E+07

		30.75		1.10E+07

		31		1.24E+07

		31.25		1.03E+07

		31.5		1.24E+07

		31.75		1.08E+07

		32		1.13E+07

		32.25		1.18E+07

		32.5		1.04E+07

		32.75		1.22E+07

		33		1.06E+07

		33.25		1.16E+07

		33.5		1.14E+07

		33.75		1.08E+07

		34		1.19E+07

		34.25		1.07E+07

		34.5		1.16E+07

		34.75		1.11E+07

		35		1.11E+07

		35.25		1.13E+07

		35.5		1.06E+07

		35.75		1.13E+07

		36		1.08E+07

		36.25		1.12E+07

		36.5		1.11E+07

		36.75		1.12E+07

		37		1.14E+07

		37.25		1.12E+07

		37.5		1.15E+07

		37.75		1.13E+07

		38		1.16E+07

		38.25		1.13E+07

		38.5		1.15E+07

		38.75		1.14E+07

		39		1.13E+07

		39.25		1.15E+07

		39.5		1.11E+07

		39.75		1.15E+07

		40		1.11E+07

		40.25		1.13E+07

		40.5		1.14E+07

		40.75		1.11E+07

		41		1.16E+07

		41.25		1.10E+07

		41.5		1.15E+07

		41.75		1.12E+07

		42		1.11E+07

		42.25		1.15E+07

		42.5		1.09E+07

		42.75		1.14E+07

		43		1.08E+07

		43.25		1.10E+07

		43.5		1.11E+07

		43.75		1.08E+07

		44		1.14E+07

		44.25		1.10E+07

		44.5		1.14E+07

		44.75		1.14E+07

		45		1.12E+07

		45.25		1.17E+07

		45.5		1.12E+07

		45.75		1.16E+07

		46		1.14E+07

		46.25		1.14E+07

		46.5		1.16E+07

		46.75		1.11E+07

		47		1.15E+07

		47.25		1.11E+07

		47.5		1.13E+07

		47.75		1.13E+07

		48		1.11E+07

		48.25		1.15E+07

		48.5		1.11E+07

		48.75		1.13E+07

		49		1.13E+07

		49.25		1.12E+07

		49.5		1.14E+07

		49.75		1.11E+07

		50		1.13E+07

		50.25		1.10E+07

		50.5		1.09E+07

		50.75		1.10E+07

		51		1.09E+07

		51.25		1.11E+07

		51.5		1.11E+07

		51.75		1.12E+07

		52		1.13E+07

		52.25		1.13E+07

		52.5		1.14E+07

		52.75		1.14E+07

		53		1.14E+07

		53.25		1.15E+07

		53.5		1.14E+07

		53.75		1.14E+07

		54		1.14E+07

		54.25		1.13E+07

		54.5		1.13E+07

		54.75		1.12E+07

		55		1.13E+07

		55.25		1.13E+07

		55.5		1.12E+07

		55.75		1.13E+07

		56		1.12E+07

		56.25		1.13E+07

		56.5		1.13E+07

		56.75		1.13E+07

		57		1.13E+07

		57.25		1.12E+07

		57.5		1.12E+07

		57.75		1.11E+07

		58		1.09E+07

		58.25		1.10E+07

		58.5		1.09E+07

		58.75		1.11E+07

		59		1.11E+07

		59.25		1.12E+07

		59.5		1.13E+07

		59.75		1.13E+07

		60		1.14E+07

		60.25		1.14E+07

		60.5		1.14E+07

		60.75		1.15E+07

		61		1.14E+07

		61.25		1.14E+07

		61.5		1.14E+07

		61.75		1.13E+07

		62		1.13E+07

		62.25		1.12E+07

		62.5		1.13E+07

		62.75		1.13E+07

		63		1.12E+07

		63.25		1.13E+07

		63.5		1.12E+07

		63.75		1.13E+07

		64		1.13E+07

		64.25		1.13E+07

		64.5		1.13E+07

		64.75		1.12E+07

		65		1.13E+07

		65.25		1.10E+07

		65.5		1.10E+07

		65.75		1.10E+07

		66		1.09E+07

		66.25		1.11E+07

		66.5		1.11E+07

		66.75		1.12E+07

		67		1.13E+07

		67.25		1.13E+07

		67.5		1.14E+07

		67.75		1.14E+07

		68		1.14E+07

		68.25		1.15E+07

		68.5		1.14E+07

		68.75		1.14E+07

		69		1.14E+07

		69.25		1.13E+07

		69.5		1.13E+07

		69.75		1.12E+07

		70		1.13E+07

		70.25		1.12E+07

		70.5		1.13E+07

		70.75		1.13E+07

		71		1.13E+07

		71.25		1.13E+07

		71.5		1.13E+07

		71.75		1.13E+07

		72		1.12E+07

		72.25		1.12E+07

		72.5		1.12E+07

		72.75		1.10E+07

		73		1.10E+07

		73.25		1.10E+07

		73.5		1.10E+07

		73.75		1.11E+07

		74		1.11E+07

		74.25		1.12E+07

		74.5		1.13E+07

		74.75		1.13E+07

		75		1.14E+07

		75.25		1.14E+07

		75.5		1.14E+07

		75.75		1.15E+07

		76		1.14E+07

		76.25		1.14E+07

		76.5		1.14E+07

		76.75		1.13E+07

		77		1.13E+07

		77.25		1.12E+07

		77.5		1.13E+07

		77.75		1.13E+07

		78		1.13E+07

		78.25		1.13E+07

		78.5		1.13E+07

		78.75		1.13E+07

		79		1.13E+07

		79.25		1.13E+07

		79.5		1.13E+07

		79.75		1.12E+07

		80		1.12E+07

		80.25		1.10E+07

		80.5		1.10E+07

		80.75		1.10E+07

		81		1.10E+07

		81.25		1.11E+07

		81.5		1.11E+07

		81.75		1.12E+07

		82		1.13E+07

		82.25		1.13E+07

		82.5		1.14E+07

		82.75		1.14E+07

		83		1.14E+07

		83.25		1.15E+07

		83.5		1.15E+07

		83.75		1.14E+07

		84		1.14E+07

		84.25		1.13E+07

		84.5		1.13E+07

		84.75		1.12E+07

		85		1.13E+07

		85.25		1.13E+07

		85.5		1.13E+07

		85.75		1.13E+07

		86		1.13E+07

		86.25		1.13E+07

		86.5		1.13E+07

		86.75		1.13E+07

		87		1.12E+07

		87.25		1.12E+07

		87.5		1.12E+07

		87.75		1.10E+07

		88		1.10E+07

		88.25		1.10E+07

		88.5		1.10E+07

		88.75		1.11E+07

		89		1.11E+07

		89.25		1.12E+07

		89.5		1.13E+07

		89.75		1.13E+07

		90		1.14E+07

		90.25		1.14E+07

		90.5		1.14E+07

		90.75		1.15E+07

		91		1.14E+07

		91.25		1.14E+07

		91.5		1.14E+07

		91.75		1.13E+07

		92		1.13E+07

		92.25		1.12E+07

		92.5		1.13E+07

		92.75		1.13E+07

		93		1.13E+07

		93.25		1.13E+07

		93.5		1.13E+07

		93.75		1.13E+07

		94		1.13E+07

		94.25		1.13E+07

		94.5		1.13E+07

		94.75		1.12E+07

		95		1.12E+07

		95.25		1.10E+07

		95.5		1.10E+07

		95.75		1.10E+07

		96		1.10E+07

		96.25		1.11E+07

		96.5		1.11E+07

		96.75		1.12E+07

		97		1.13E+07

		97.25		1.13E+07

		97.5		1.14E+07

		97.75		1.14E+07

		98		1.14E+07

		98.25		1.15E+07

		98.5		1.14E+07

		98.75		1.14E+07

		99		1.14E+07

		99.25		1.13E+07

		99.5		1.13E+07

		99.75		1.12E+07

		100		1.13E+07

		TIME		592		S		EQV

		SEQV_4

		1.00E-11		22437.9

		0.25		2.19E+07

		0.5		3.38E+06

		0.75		1.64E+07

		1		1.19E+07

		1.25		4.30E+06

		1.5		2.48E+07

		1.75		6.26E+06

		2		2.86E+07

		2.25		1.69E+06

		2.5		1.41E+07

		2.75		2.00E+07

		3		8.11E+06

		3.25		3.63E+07

		3.5		1.34E+07

		3.75		2.85E+07

		4		6.33E+06

		4.25		2.75E+06

		4.5		3.26E+07

		4.75		1.65E+07

		5		3.76E+07

		5.25		7.37E+06

		5.5		1.58E+07

		5.75		2.03E+07

		6		1.01E+07

		6.25		3.65E+07

		6.5		1.23E+07

		6.75		2.55E+07

		7		9.53E+06

		7.25		2.69E+06

		7.5		3.07E+07

		7.75		1.02E+07

		8		2.88E+07

		8.25		3.08E+06

		8.5		9.55E+06

		8.75		2.28E+07

		9		5.69E+06

		9.25		2.71E+07

		9.5		1.66E+06

		9.75		1.43E+07

		10		1.61E+07

		10.25		2.64E+06

		10.5		2.38E+07

		10.75		2.19E+06

		11		1.69E+07

		11.25		1.14E+07

		11.5		6.39E+06

		11.75		1.93E+07

		12		3.77E+06

		12.25		1.67E+07

		12.5		9.50E+06

		12.75		9.12E+06

		13		1.54E+07

		13.25		5.73E+06

		13.5		1.53E+07

		13.75		8.93E+06

		14		1.06E+07

		14.25		1.37E+07

		14.5		8.22E+06

		14.75		1.44E+07

		15		9.92E+06

		15.25		1.16E+07

		15.5		1.28E+07

		15.75		9.82E+06

		16		1.30E+07

		16.25		1.09E+07

		16.5		1.10E+07

		16.75		1.24E+07

		17		1.01E+07

		17.25		1.20E+07

		17.5		1.14E+07

		17.75		1.04E+07

		18		1.25E+07

		18.25		1.01E+07

		18.5		1.18E+07

		18.75		1.16E+07

		19		1.02E+07

		19.25		1.26E+07

		19.5		1.01E+07

		19.75		1.17E+07

		20		1.17E+07

		20.25		9.86E+06

		20.5		1.24E+07

		20.75		9.68E+06

		21		1.14E+07

		21.25		1.14E+07

		21.5		9.99E+06

		21.75		1.28E+07

		22		1.00E+07

		22.25		1.22E+07

		22.5		1.17E+07

		22.75		1.05E+07

		23		1.31E+07

		23.25		1.01E+07

		23.5		1.24E+07

		23.75		1.15E+07

		24		1.05E+07

		24.25		1.28E+07

		24.5		9.69E+06

		24.75		1.24E+07

		25		1.10E+07

		25.25		1.05E+07

		25.5		1.27E+07

		25.75		9.62E+06

		26		1.26E+07

		26.25		1.07E+07

		26.5		1.09E+07

		26.75		1.25E+07

		27		9.56E+06

		27.25		1.28E+07

		27.5		1.02E+07

		27.75		1.11E+07

		28		1.17E+07

		28.25		9.48E+06

		28.5		1.25E+07

		28.75		9.74E+06

		29		1.17E+07

		29.25		1.15E+07

		29.5		1.04E+07

		29.75		1.28E+07

		30		1.02E+07

		30.25		1.25E+07

		30.5		1.13E+07

		30.75		1.11E+07

		31		1.25E+07

		31.25		1.03E+07

		31.5		1.24E+07

		31.75		1.08E+07

		32		1.13E+07

		32.25		1.18E+07

		32.5		1.04E+07

		32.75		1.22E+07

		33		1.06E+07

		33.25		1.16E+07

		33.5		1.14E+07

		33.75		1.08E+07

		34		1.19E+07

		34.25		1.07E+07

		34.5		1.16E+07

		34.75		1.11E+07

		35		1.11E+07

		35.25		1.13E+07

		35.5		1.06E+07

		35.75		1.12E+07

		36		1.07E+07

		36.25		1.11E+07

		36.5		1.11E+07

		36.75		1.12E+07

		37		1.15E+07

		37.25		1.14E+07

		37.5		1.17E+07

		37.75		1.15E+07

		38		1.17E+07

		38.25		1.14E+07

		38.5		1.16E+07

		38.75		1.14E+07

		39		1.13E+07

		39.25		1.15E+07

		39.5		1.10E+07

		39.75		1.15E+07

		40		1.11E+07

		40.25		1.13E+07

		40.5		1.14E+07

		40.75		1.11E+07

		41		1.16E+07

		41.25		1.10E+07

		41.5		1.15E+07

		41.75		1.12E+07

		42		1.11E+07

		42.25		1.15E+07

		42.5		1.09E+07

		42.75		1.13E+07

		43		1.07E+07

		43.25		1.09E+07

		43.5		1.10E+07

		43.75		1.07E+07

		44		1.14E+07

		44.25		1.10E+07

		44.5		1.15E+07

		44.75		1.15E+07

		45		1.14E+07

		45.25		1.18E+07

		45.5		1.13E+07

		45.75		1.17E+07

		46		1.14E+07

		46.25		1.14E+07

		46.5		1.16E+07

		46.75		1.11E+07

		47		1.15E+07

		47.25		1.11E+07

		47.5		1.13E+07

		47.75		1.13E+07

		48		1.11E+07

		48.25		1.15E+07

		48.5		1.11E+07

		48.75		1.13E+07

		49		1.13E+07

		49.25		1.12E+07

		49.5		1.14E+07

		49.75		1.11E+07

		50		1.13E+07

		50.25		1.10E+07

		50.5		1.09E+07

		50.75		1.10E+07

		51		1.08E+07

		51.25		1.11E+07

		51.5		1.11E+07

		51.75		1.12E+07

		52		1.14E+07

		52.25		1.14E+07

		52.5		1.16E+07

		52.75		1.16E+07

		53		1.16E+07

		53.25		1.16E+07

		53.5		1.15E+07

		53.75		1.14E+07

		54		1.14E+07

		54.25		1.13E+07

		54.5		1.13E+07

		54.75		1.12E+07

		55		1.13E+07

		55.25		1.13E+07

		55.5		1.12E+07

		55.75		1.13E+07

		56		1.13E+07

		56.25		1.13E+07

		56.5		1.13E+07

		56.75		1.13E+07

		57		1.13E+07

		57.25		1.12E+07

		57.5		1.12E+07

		57.75		1.10E+07

		58		1.09E+07

		58.25		1.09E+07

		58.5		1.09E+07

		58.75		1.10E+07

		59		1.11E+07

		59.25		1.12E+07

		59.5		1.14E+07

		59.75		1.14E+07

		60		1.16E+07

		60.25		1.16E+07

		60.5		1.16E+07

		60.75		1.16E+07

		61		1.15E+07

		61.25		1.15E+07

		61.5		1.14E+07

		61.75		1.13E+07

		62		1.13E+07

		62.25		1.12E+07

		62.5		1.13E+07

		62.75		1.13E+07

		63		1.12E+07

		63.25		1.13E+07

		63.5		1.12E+07

		63.75		1.13E+07

		64		1.13E+07

		64.25		1.13E+07

		64.5		1.13E+07

		64.75		1.12E+07

		65		1.12E+07

		65.25		1.10E+07

		65.5		1.09E+07

		65.75		1.09E+07

		66		1.09E+07

		66.25		1.10E+07

		66.5		1.11E+07

		66.75		1.13E+07

		67		1.14E+07

		67.25		1.14E+07

		67.5		1.16E+07

		67.75		1.16E+07

		68		1.16E+07

		68.25		1.16E+07

		68.5		1.15E+07

		68.75		1.15E+07

		69		1.14E+07

		69.25		1.13E+07

		69.5		1.13E+07

		69.75		1.12E+07

		70		1.13E+07

		70.25		1.12E+07

		70.5		1.13E+07

		70.75		1.13E+07

		71		1.13E+07

		71.25		1.13E+07

		71.5		1.13E+07

		71.75		1.13E+07

		72		1.12E+07

		72.25		1.12E+07

		72.5		1.12E+07

		72.75		1.10E+07

		73		1.09E+07

		73.25		1.09E+07

		73.5		1.09E+07

		73.75		1.10E+07

		74		1.11E+07

		74.25		1.13E+07

		74.5		1.14E+07

		74.75		1.15E+07

		75		1.15E+07

		75.25		1.16E+07

		75.5		1.16E+07

		75.75		1.16E+07

		76		1.15E+07

		76.25		1.14E+07

		76.5		1.14E+07

		76.75		1.13E+07

		77		1.13E+07

		77.25		1.12E+07

		77.5		1.13E+07

		77.75		1.13E+07

		78		1.13E+07

		78.25		1.13E+07

		78.5		1.13E+07

		78.75		1.13E+07

		79		1.13E+07

		79.25		1.13E+07

		79.5		1.13E+07

		79.75		1.12E+07

		80		1.12E+07

		80.25		1.10E+07

		80.5		1.09E+07

		80.75		1.09E+07

		81		1.09E+07

		81.25		1.10E+07

		81.5		1.11E+07

		81.75		1.13E+07

		82		1.14E+07

		82.25		1.15E+07

		82.5		1.15E+07

		82.75		1.16E+07

		83		1.16E+07

		83.25		1.15E+07

		83.5		1.15E+07

		83.75		1.14E+07

		84		1.14E+07

		84.25		1.13E+07

		84.5		1.13E+07

		84.75		1.12E+07

		85		1.13E+07

		85.25		1.13E+07

		85.5		1.13E+07

		85.75		1.13E+07

		86		1.13E+07

		86.25		1.13E+07

		86.5		1.13E+07

		86.75		1.13E+07

		87		1.13E+07

		87.25		1.12E+07

		87.5		1.12E+07

		87.75		1.10E+07

		88		1.09E+07

		88.25		1.09E+07

		88.5		1.09E+07

		88.75		1.10E+07

		89		1.11E+07

		89.25		1.13E+07

		89.5		1.14E+07

		89.75		1.15E+07

		90		1.15E+07

		90.25		1.16E+07

		90.5		1.16E+07

		90.75		1.16E+07

		91		1.15E+07

		91.25		1.14E+07

		91.5		1.14E+07

		91.75		1.13E+07

		92		1.13E+07

		92.25		1.12E+07

		92.5		1.13E+07

		92.75		1.13E+07

		93		1.13E+07

		93.25		1.13E+07

		93.5		1.13E+07

		93.75		1.13E+07

		94		1.13E+07

		94.25		1.13E+07

		94.5		1.13E+07

		94.75		1.12E+07

		95		1.12E+07

		95.25		1.10E+07

		95.5		1.09E+07

		95.75		1.09E+07

		96		1.09E+07

		96.25		1.10E+07

		96.5		1.11E+07

		96.75		1.13E+07

		97		1.14E+07

		97.25		1.15E+07

		97.5		1.15E+07

		97.75		1.16E+07

		98		1.16E+07

		98.25		1.16E+07

		98.5		1.15E+07

		98.75		1.14E+07

		99		1.14E+07

		99.25		1.13E+07

		99.5		1.13E+07

		99.75		1.12E+07

		100		1.13E+07

		TIME		592		S		EQV

		1.00E-11		22437.9

		0.25		2.18E+07

		0.5		3.32E+06

		0.75		1.64E+07

		1		1.18E+07

		1.25		4.32E+06

		1.5		2.46E+07

		1.75		6.23E+06

		2		2.85E+07

		2.25		1.68E+06

		2.5		1.41E+07

		2.75		1.99E+07

		3		7.99E+06

		3.25		3.61E+07

		3.5		1.34E+07

		3.75		2.85E+07

		4		6.30E+06

		4.25		2.83E+06

		4.5		3.24E+07

		4.75		1.64E+07

		5		3.75E+07

		5.25		7.03E+06

		5.5		1.59E+07

		5.75		2.03E+07

		6		9.93E+06

		6.25		3.63E+07

		6.5		1.21E+07

		6.75		2.54E+07

		7		9.58E+06

		7.25		2.71E+06

		7.5		3.06E+07

		7.75		1.02E+07

		8		2.88E+07

		8.25		3.04E+06

		8.5		9.49E+06

		8.75		2.27E+07

		9		5.65E+06

		9.25		2.70E+07

		9.5		1.64E+06

		9.75		1.43E+07

		10		1.61E+07

		10.25		2.66E+06

		10.5		2.37E+07

		10.75		2.20E+06

		11		1.69E+07

		11.25		1.14E+07

		11.5		6.41E+06

		11.75		1.92E+07

		12		3.84E+06

		12.25		1.67E+07

		12.5		9.54E+06

		12.75		9.34E+06

		13		1.56E+07

		13.25		5.82E+06

		13.5		1.53E+07

		13.75		8.91E+06

		14		1.06E+07

		14.25		1.36E+07

		14.5		8.27E+06

		14.75		1.44E+07

		15		9.91E+06

		15.25		1.15E+07

		15.5		1.28E+07

		15.75		9.77E+06

		16		1.29E+07

		16.25		1.08E+07

		16.5		1.09E+07

		16.75		1.24E+07

		17		1.00E+07

		17.25		1.20E+07

		17.5		1.14E+07

		17.75		1.03E+07

		18		1.26E+07

		18.25		1.01E+07

		18.5		1.18E+07

		18.75		1.16E+07

		19		1.02E+07

		19.25		1.26E+07

		19.5		1.01E+07

		19.75		1.17E+07

		20		1.17E+07

		20.25		1.01E+07

		20.5		1.25E+07

		20.75		9.73E+06

		21		1.15E+07

		21.25		1.13E+07

		21.5		9.99E+06

		21.75		1.27E+07

		22		1.00E+07

		22.25		1.21E+07

		22.5		1.17E+07

		22.75		1.05E+07

		23		1.31E+07

		23.25		1.00E+07

		23.5		1.23E+07

		23.75		1.14E+07

		24		1.04E+07

		24.25		1.28E+07

		24.5		9.64E+06

		24.75		1.24E+07

		25		1.10E+07

		25.25		1.05E+07

		25.5		1.27E+07

		25.75		9.60E+06

		26		1.27E+07

		26.25		1.07E+07

		26.5		1.09E+07

		26.75		1.25E+07

		27		9.58E+06

		27.25		1.28E+07

		27.5		1.02E+07

		27.75		1.14E+07

		28		1.18E+07

		28.25		9.54E+06

		28.5		1.25E+07

		28.75		9.70E+06

		29		1.17E+07

		29.25		1.14E+07

		29.5		1.04E+07

		29.75		1.28E+07

		30		1.02E+07

		30.25		1.24E+07

		30.5		1.13E+07

		30.75		1.11E+07

		31		1.24E+07

		31.25		1.02E+07

		31.5		1.23E+07

		31.75		1.08E+07

		32		1.12E+07

		32.25		1.18E+07

		32.5		1.04E+07

		32.75		1.22E+07

		33		1.06E+07

		33.25		1.15E+07

		33.5		1.14E+07

		33.75		1.08E+07

		34		1.19E+07

		34.25		1.07E+07

		34.5		1.16E+07

		34.75		1.11E+07

		35		1.11E+07

		35.25		1.15E+07

		35.5		1.07E+07

		35.75		1.12E+07

		36		1.08E+07

		36.25		1.10E+07

		36.5		1.11E+07

		36.75		1.11E+07

		37		1.15E+07

		37.25		1.13E+07

		37.5		1.16E+07

		37.75		1.14E+07

		38		1.17E+07

		38.25		1.14E+07

		38.5		1.15E+07

		38.75		1.14E+07

		39		1.12E+07

		39.25		1.15E+07

		39.5		1.10E+07

		39.75		1.15E+07

		40		1.11E+07

		40.25		1.13E+07

		40.5		1.13E+07

		40.75		1.10E+07

		41		1.16E+07

		41.25		1.09E+07

		41.5		1.15E+07

		41.75		1.12E+07

		42		1.11E+07

		42.25		1.15E+07

		42.5		1.09E+07

		42.75		1.16E+07

		43		1.08E+07

		43.25		1.10E+07

		43.5		1.11E+07

		43.75		1.07E+07

		44		1.14E+07

		44.25		1.10E+07

		44.5		1.15E+07

		44.75		1.15E+07

		45		1.13E+07

		45.25		1.18E+07

		45.5		1.13E+07

		45.75		1.17E+07

		46		1.14E+07

		46.25		1.13E+07

		46.5		1.15E+07

		46.75		1.11E+07

		47		1.14E+07

		47.25		1.11E+07

		47.5		1.13E+07

		47.75		1.13E+07

		48		1.11E+07

		48.25		1.14E+07

		48.5		1.12E+07

		48.75		1.13E+07

		49		1.13E+07

		49.25		1.12E+07

		49.5		1.14E+07

		49.75		1.11E+07

		50		1.13E+07

		50.25		1.12E+07

		50.5		1.10E+07

		50.75		1.10E+07

		51		1.09E+07

		51.25		1.10E+07

		51.5		1.11E+07

		51.75		1.12E+07

		52		1.14E+07

		52.25		1.14E+07

		52.5		1.15E+07

		52.75		1.15E+07

		53		1.15E+07

		53.25		1.15E+07

		53.5		1.14E+07

		53.75		1.14E+07

		54		1.13E+07

		54.25		1.13E+07

		54.5		1.12E+07

		54.75		1.13E+07

		55		1.13E+07

		55.25		1.13E+07

		55.5		1.12E+07

		55.75		1.13E+07

		56		1.13E+07

		56.25		1.13E+07

		56.5		1.13E+07

		56.75		1.12E+07

		57		1.13E+07

		57.25		1.12E+07

		57.5		1.12E+07

		57.75		1.13E+07

		58		1.10E+07

		58.25		1.10E+07

		58.5		1.09E+07

		58.75		1.10E+07

		59		1.11E+07

		59.25		1.12E+07

		59.5		1.14E+07

		59.75		1.14E+07

		60		1.15E+07

		60.25		1.15E+07

		60.5		1.15E+07

		60.75		1.15E+07

		61		1.14E+07

		61.25		1.14E+07

		61.5		1.13E+07

		61.75		1.13E+07

		62		1.13E+07

		62.25		1.12E+07

		62.5		1.13E+07

		62.75		1.13E+07

		63		1.12E+07

		63.25		1.13E+07

		63.5		1.13E+07

		63.75		1.13E+07

		64		1.13E+07

		64.25		1.13E+07

		64.5		1.13E+07

		64.75		1.12E+07

		65		1.13E+07

		65.25		1.12E+07

		65.5		1.10E+07

		65.75		1.10E+07

		66		1.09E+07

		66.25		1.10E+07

		66.5		1.11E+07

		66.75		1.12E+07

		67		1.14E+07

		67.25		1.14E+07

		67.5		1.15E+07

		67.75		1.15E+07

		68		1.15E+07

		68.25		1.15E+07

		68.5		1.14E+07

		68.75		1.14E+07

		69		1.13E+07

		69.25		1.13E+07

		69.5		1.12E+07

		69.75		1.13E+07

		70		1.13E+07

		70.25		1.13E+07

		70.5		1.13E+07

		70.75		1.13E+07

		71		1.13E+07

		71.25		1.13E+07

		71.5		1.13E+07

		71.75		1.13E+07

		72		1.13E+07

		72.25		1.12E+07

		72.5		1.12E+07

		72.75		1.12E+07

		73		1.10E+07

		73.25		1.09E+07

		73.5		1.10E+07

		73.75		1.10E+07

		74		1.11E+07

		74.25		1.12E+07

		74.5		1.14E+07

		74.75		1.14E+07

		75		1.15E+07

		75.25		1.15E+07

		75.5		1.15E+07

		75.75		1.15E+07

		76		1.14E+07

		76.25		1.14E+07

		76.5		1.13E+07

		76.75		1.13E+07

		77		1.12E+07

		77.25		1.13E+07

		77.5		1.13E+07

		77.75		1.13E+07

		78		1.13E+07

		78.25		1.13E+07

		78.5		1.13E+07

		78.75		1.13E+07

		79		1.13E+07

		79.25		1.13E+07

		79.5		1.13E+07

		79.75		1.12E+07

		80		1.12E+07

		80.25		1.12E+07

		80.5		1.10E+07

		80.75		1.09E+07

		81		1.09E+07

		81.25		1.10E+07

		81.5		1.11E+07

		81.75		1.12E+07

		82		1.14E+07

		82.25		1.14E+07

		82.5		1.15E+07

		82.75		1.15E+07

		83		1.15E+07

		83.25		1.15E+07

		83.5		1.14E+07

		83.75		1.14E+07

		84		1.13E+07

		84.25		1.13E+07

		84.5		1.12E+07

		84.75		1.13E+07

		85		1.12E+07

		85.25		1.13E+07

		85.5		1.13E+07

		85.75		1.13E+07

		86		1.13E+07

		86.25		1.12E+07

		86.5		1.13E+07

		86.75		1.13E+07

		87		1.13E+07

		87.25		1.12E+07

		87.5		1.12E+07

		87.75		1.12E+07

		88		1.10E+07

		88.25		1.09E+07

		88.5		1.09E+07

		88.75		1.10E+07

		89		1.11E+07

		89.25		1.12E+07

		89.5		1.14E+07

		89.75		1.14E+07

		90		1.15E+07

		90.25		1.15E+07

		90.5		1.15E+07

		90.75		1.15E+07

		91		1.14E+07

		91.25		1.14E+07

		91.5		1.13E+07

		91.75		1.13E+07

		92		1.12E+07

		92.25		1.13E+07

		92.5		1.13E+07

		92.75		1.13E+07

		93		1.13E+07

		93.25		1.13E+07

		93.5		1.13E+07

		93.75		1.12E+07

		94		1.13E+07

		94.25		1.13E+07

		94.5		1.13E+07

		94.75		1.12E+07

		95		1.12E+07

		95.25		1.12E+07

		95.5		1.10E+07

		95.75		1.09E+07

		96		1.09E+07

		96.25		1.10E+07

		96.5		1.11E+07

		96.75		1.12E+07

		97		1.14E+07

		97.25		1.14E+07

		97.5		1.15E+07

		97.75		1.15E+07

		98		1.15E+07

		98.25		1.15E+07

		98.5		1.14E+07

		98.75		1.14E+07

		99		1.13E+07

		99.25		1.13E+07

		99.5		1.12E+07

		99.75		1.13E+07

		100		1.13E+07
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Chart1

		60		60		60

		60.25		60.25		60.25

		60.5		60.5		60.5

		60.75		60.75		60.75

		61		61		61

		61.25		61.25		61.25

		61.5		61.5		61.5

		61.75		61.75		61.75

		62		62		62

		62.25		62.25		62.25

		62.5		62.5		62.5

		62.75		62.75		62.75

		63		63		63

		63.25		63.25		63.25

		63.5		63.5		63.5

		63.75		63.75		63.75

		64		64		64

		64.25		64.25		64.25

		64.5		64.5		64.5

		64.75		64.75		64.75

		65		65		65

		65.25		65.25		65.25

		65.5		65.5		65.5

		65.75		65.75		65.75

		66		66		66

		66.25		66.25		66.25

		66.5		66.5		66.5

		66.75		66.75		66.75

		67		67		67

		67.25		67.25		67.25

		67.5		67.5		67.5

		67.75		67.75		67.75

		68		68		68

		68.25		68.25		68.25

		68.5		68.5		68.5

		68.75		68.75		68.75

		69		69		69

		69.25		69.25		69.25

		69.5		69.5		69.5

		69.75		69.75		69.75

		70		70		70

		70.25		70.25		70.25

		70.5		70.5		70.5

		70.75		70.75		70.75

		71		71		71

		71.25		71.25		71.25

		71.5		71.5		71.5

		71.75		71.75		71.75

		72		72		72

		72.25		72.25		72.25

		72.5		72.5		72.5

		72.75		72.75		72.75

		73		73		73

		73.25		73.25		73.25

		73.5		73.5		73.5

		73.75		73.75		73.75

		74		74		74

		74.25		74.25		74.25

		74.5		74.5		74.5

		74.75		74.75		74.75

		75		75		75

		75.25		75.25		75.25

		75.5		75.5		75.5

		75.75		75.75		75.75

		76		76		76

		76.25		76.25		76.25

		76.5		76.5		76.5

		76.75		76.75		76.75

		77		77		77

		77.25		77.25		77.25

		77.5		77.5		77.5

		77.75		77.75		77.75

		78		78		78

		78.25		78.25		78.25

		78.5		78.5		78.5

		78.75		78.75		78.75

		79		79		79

		79.25		79.25		79.25

		79.5		79.5		79.5

		79.75		79.75		79.75

		80		80		80

		80.25		80.25		80.25

		80.5		80.5		80.5

		80.75		80.75		80.75

		81		81		81

		81.25		81.25		81.25

		81.5		81.5		81.5

		81.75		81.75		81.75

		82		82		82

		82.25		82.25		82.25

		82.5		82.5		82.5

		82.75		82.75		82.75

		83		83		83

		83.25		83.25		83.25

		83.5		83.5		83.5

		83.75		83.75		83.75

		84		84		84

		84.25		84.25		84.25

		84.5		84.5		84.5

		84.75		84.75		84.75

		85		85		85

		85.25		85.25		85.25

		85.5		85.5		85.5

		85.75		85.75		85.75

		86		86		86

		86.25		86.25		86.25

		86.5		86.5		86.5

		86.75		86.75		86.75

		87		87		87

		87.25		87.25		87.25

		87.5		87.5		87.5

		87.75		87.75		87.75

		88		88		88

		88.25		88.25		88.25

		88.5		88.5		88.5

		88.75		88.75		88.75

		89		89		89

		89.25		89.25		89.25

		89.5		89.5		89.5

		89.75		89.75		89.75

		90		90		90

		90.25		90.25		90.25

		90.5		90.5		90.5

		90.75		90.75		90.75

		91		91		91

		91.25		91.25		91.25

		91.5		91.5		91.5

		91.75		91.75		91.75

		92		92		92

		92.25		92.25		92.25

		92.5		92.5		92.5

		92.75		92.75		92.75

		93		93		93

		93.25		93.25		93.25

		93.5		93.5		93.5

		93.75		93.75		93.75

		94		94		94

		94.25		94.25		94.25

		94.5		94.5		94.5

		94.75		94.75		94.75

		95		95		95

		95.25		95.25		95.25

		95.5		95.5		95.5

		95.75		95.75		95.75

		96		96		96

		96.25		96.25		96.25

		96.5		96.5		96.5

		96.75		96.75		96.75

		97		97		97

		97.25		97.25		97.25

		97.5		97.5		97.5

		97.75		97.75		97.75

		98		98		98

		98.25		98.25		98.25

		98.5		98.5		98.5

		98.75		98.75		98.75

		99		99		99

		99.25		99.25		99.25

		99.5		99.5		99.5

		99.75		99.75		99.75

		100		100		100
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11271800

11266300

11268900

11265500

11250900

11267800

11213600

11240800

11215200

11036600

11255000

11069200

10941400

11026900

10990600

10987700

11007600

11051000

10909400

11009000

10973400

10977200

10953800

11022100

11104700

11114300

11122400

11230900

11162500

11199300

11333900

11344000

11258100

11390300

11379500

11278800

11468700

11418300

11345800

11529800

11489400

11412700

11493600

11446200

11391600

11451300

11436900

11385400

11421100

11344000

11395100

11386200

11341500

11370100

11331000

11312600

11331000

11270800

11255500

11272300

11250200

11242900

11254700

11289000

11261400

11288300

11244700

11251600

11242700

11252200

11266700

11249300

11263300

11235800

11261000

11286500

11276500

11288000

11272300

11268900

11270200

11228900

11247300

11228400

11266300

11260300

11263400

11249100

11234800

11251600

11246300

11273400

11247600

10998900

11217200

11031800

10970900

11056700

11020000

10976100

10995400

11039200

10900400

11000500

10964800

11003000

10979300

11047500

11070900

11080600

11088800

11261500

11193200

11229900

11316600

11326500

11240600

11389000

11378500

11278000

11487400

11436500

11363800

11500300

11460300

11383800

11524600

11477000

11422200

11428100

11413700

11362300

11429800

11352700

11403700

11394100

11349200

11378000

11309900

11291900

11310200

11297800

11282300

11299000

11225600

11218300

11230400

11304200

11276600

11303100

11243100

11249800

11241300

11240500

11255300

11237600

11283600

11255900

11281100

11264400

11254500

11266200

11289200

11286000

11286900

11221900

11240000

11221600

11262000

11256300

11259000

11262500

11247900

11264900

11228800

11256000

11230300

11014800

11233100

11047500

10961300

11047000

11010600

10977100

10996600

11040100

10907300

11007200

10971600

10991300

10967800

11036000

11083200

11092700

11101000

11252300

11184000

11220800

11320400

11330400

11244400

11390800

11380300

11279800

11481300

11430600

11357900

11508000

11467800

11391400

11517700

11470200

11415400

11432700

11418200

11366800

11428200

11351200

11402200

11393000

11348100

11376800

11312600

11294500

11312900

11294800

11279400

11296000

11228000

11220700

11232700

11302500

11274900

11301600

11244100

11250800

11242100

11240000

11254700

11237200

11284100

11256400

11281500

11263800

11253800

11265500

11289900

11286600

11287600

11221800

11240000

11221500

11261200

11255300

11258200

11264400

11249900

11266700

11226000

11253300

11227600

11017800

11236100

11050500

10958900

11044600

11008200

10977800

10997300

11040800

10908800

11008700

10973100

10987900

10964400

11032600

11087700

11097200

11105400

11248000

11179700

11216500

11323200

11333200

11247100

11390700

11380200

11279700

11478600

11427900

11355100

11512700

11472500

11396000

11512500

11465000

11410200

11436700

11422300

11370800

11426500

11349500

11400600

11391600

11346700

11375300

11316800

11298700

11317100

11289200

11273900

11290600

11233100

11225800

11237800

11299300

11271600

11298300

11244500

11251300

11242600

11242400

11257200

11239600

11279500

11251900

11277000

11269000

11259000

11270700

11285600

11282300

11283300

11224000

11242200

11223600

11261500

11255700

11258600

11261700

11247100

11264000

11230300

11257600

11231900

11013300

11231600

11046000

10962300

11048000

11011500

10976400

10995800

11039500

10908000

11007900

10972200

10990600

10967100

11035300

11084000

11093500

11101700

11251500

11183200

11220000

11320800

11330800

11244700

11391300

11380800

11280300

11479700

11429000

11356300

11510500

11470200

11393800

11515200

11467700

11412900

11434400

11420100

11368600

11427700

11350700

11401700

11391700

11346800

11375500

11315600

11297500

11315900

11291000

11275600

11292300

11231400

11224100

11236200

11300500

11272800

11299500

11244100

11250900

11242200

11242100

11256800

11239300

11280300

11252700

11277800

11268100

11258100

11269800

11286400

11283100

11284100

11223600

11241800

11223200

11261600

11255800

11258700

11261900

11247300

11264200

11230000

11257200

11231500

11013600

11232000

11046400

10962100

11047800

11011300

10976500

10996000

11039600

10907900

11007900

10972200

10990500

10967100

11035200

11084000

11093500

11101800

11251600

11183200

11220000

11320800

11330800

11244700

11391300

11380800

11280300

11479800

11429100

11356300

11510300

11470000

11393600

11515500

11468000

11413200

11434100

11419800

11368300

11427900

11350900

11401900

11391600

11346700

11375400

11315400

11297300

11315700

11291300

11276000

11292700

11230900

11223600

11235700
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		TIME		592		S		EQV

		60		1.13E+07

		60.25		1.13E+07

		60.5		1.12E+07

		60.75		1.10E+07

		61		1.09E+07

		61.25		1.10E+07

		61.5		1.09E+07

		61.75		1.10E+07

		62		1.11E+07

		62.25		1.12E+07

		62.5		1.13E+07

		62.75		1.14E+07

		63		1.15E+07

		63.25		1.15E+07

		63.5		1.15E+07

		63.75		1.15E+07

		64		1.14E+07

		64.25		1.14E+07

		64.5		1.13E+07

		64.75		1.13E+07

		65		1.13E+07

		65.25		1.13E+07

		65.5		1.12E+07

		65.75		1.13E+07

		66		1.13E+07

		66.25		1.13E+07

		66.5		1.13E+07

		66.75		1.12E+07

		67		1.13E+07

		67.25		1.12E+07

		67.5		1.12E+07

		67.75		1.10E+07

		68		1.10E+07

		68.25		1.10E+07

		68.5		1.09E+07

		68.75		1.10E+07

		69		1.11E+07

		69.25		1.13E+07

		69.5		1.13E+07

		69.75		1.14E+07

		70		1.15E+07

		70.25		1.15E+07

		70.5		1.15E+07

		70.75		1.14E+07

		71		1.14E+07

		71.25		1.14E+07

		71.5		1.13E+07

		71.75		1.13E+07

		72		1.12E+07

		72.25		1.13E+07

		72.5		1.12E+07

		72.75		1.12E+07

		73		1.13E+07

		73.25		1.13E+07

		73.5		1.13E+07

		73.75		1.12E+07

		74		1.13E+07

		74.25		1.13E+07

		74.5		1.12E+07

		74.75		1.10E+07

		75		1.10E+07

		75.25		1.10E+07

		75.5		1.09E+07

		75.75		1.10E+07

		76		1.11E+07

		76.25		1.13E+07

		76.5		1.13E+07

		76.75		1.14E+07

		77		1.15E+07

		77.25		1.15E+07

		77.5		1.15E+07

		77.75		1.14E+07

		78		1.14E+07

		78.25		1.14E+07

		78.5		1.13E+07

		78.75		1.13E+07

		79		1.12E+07

		79.25		1.13E+07

		79.5		1.12E+07

		79.75		1.12E+07

		80		1.13E+07

		80.25		1.13E+07

		80.5		1.13E+07

		80.75		1.12E+07

		81		1.13E+07

		81.25		1.13E+07

		81.5		1.12E+07

		81.75		1.10E+07

		82		1.10E+07

		82.25		1.10E+07

		82.5		1.09E+07

		82.75		1.10E+07

		83		1.11E+07

		83.25		1.12E+07

		83.5		1.13E+07

		83.75		1.14E+07

		84		1.15E+07

		84.25		1.15E+07

		84.5		1.15E+07

		84.75		1.14E+07

		85		1.14E+07

		85.25		1.14E+07

		85.5		1.13E+07

		85.75		1.13E+07

		86		1.12E+07

		86.25		1.13E+07

		86.5		1.12E+07

		86.75		1.12E+07

		87		1.13E+07

		87.25		1.13E+07

		87.5		1.13E+07

		87.75		1.12E+07

		88		1.13E+07

		88.25		1.13E+07

		88.5		1.12E+07

		88.75		1.10E+07

		89		1.10E+07

		89.25		1.10E+07

		89.5		1.09E+07

		89.75		1.10E+07

		90		1.11E+07

		90.25		1.13E+07

		90.5		1.13E+07

		90.75		1.14E+07

		91		1.15E+07

		91.25		1.15E+07

		91.5		1.15E+07

		91.75		1.14E+07

		92		1.14E+07

		92.25		1.14E+07

		92.5		1.13E+07

		92.75		1.13E+07

		93		1.12E+07

		93.25		1.13E+07

		93.5		1.12E+07

		93.75		1.12E+07

		94		1.13E+07

		94.25		1.13E+07

		94.5		1.13E+07

		94.75		1.12E+07

		95		1.13E+07

		95.25		1.13E+07

		95.5		1.12E+07

		95.75		1.10E+07

		96		1.10E+07

		96.25		1.10E+07

		96.5		1.09E+07

		96.75		1.10E+07

		97		1.11E+07

		97.25		1.13E+07

		97.5		1.13E+07

		97.75		1.14E+07

		98		1.15E+07

		98.25		1.15E+07

		98.5		1.15E+07

		98.75		1.14E+07

		99		1.14E+07

		99.25		1.14E+07

		99.5		1.13E+07

		99.75		1.13E+07

		100		1.12E+07

		TIME		592		S		EQV

		60		1.13E+07

		60.25		1.13E+07

		60.5		1.12E+07

		60.75		1.13E+07

		61		1.10E+07

		61.25		1.10E+07

		61.5		1.10E+07

		61.75		1.10E+07

		62		1.11E+07

		62.25		1.12E+07

		62.5		1.13E+07

		62.75		1.14E+07

		63		1.14E+07

		63.25		1.15E+07

		63.5		1.14E+07

		63.75		1.14E+07

		64		1.13E+07

		64.25		1.13E+07

		64.5		1.13E+07

		64.75		1.13E+07

		65		1.12E+07

		65.25		1.13E+07

		65.5		1.13E+07

		65.75		1.13E+07

		66		1.12E+07

		66.25		1.13E+07

		66.5		1.13E+07

		66.75		1.12E+07

		67		1.13E+07

		67.25		1.12E+07

		67.5		1.13E+07

		67.75		1.12E+07

		68		1.11E+07

		68.25		1.10E+07

		68.5		1.10E+07

		68.75		1.10E+07

		69		1.11E+07

		69.25		1.12E+07

		69.5		1.13E+07

		69.75		1.14E+07

		70		1.14E+07

		70.25		1.15E+07

		70.5		1.15E+07

		70.75		1.14E+07

		71		1.14E+07

		71.25		1.13E+07

		71.5		1.13E+07

		71.75		1.13E+07

		72		1.12E+07

		72.25		1.13E+07

		72.5		1.12E+07

		72.75		1.13E+07

		73		1.13E+07

		73.25		1.13E+07

		73.5		1.13E+07

		73.75		1.12E+07

		74		1.13E+07

		74.25		1.12E+07

		74.5		1.13E+07

		74.75		1.12E+07

		75		1.10E+07

		75.25		1.10E+07

		75.5		1.10E+07

		75.75		1.10E+07

		76		1.11E+07

		76.25		1.12E+07

		76.5		1.13E+07

		76.75		1.14E+07

		77		1.14E+07

		77.25		1.15E+07

		77.5		1.15E+07

		77.75		1.14E+07

		78		1.14E+07

		78.25		1.13E+07

		78.5		1.13E+07

		78.75		1.13E+07

		79		1.12E+07

		79.25		1.13E+07

		79.5		1.13E+07

		79.75		1.13E+07

		80		1.13E+07

		80.25		1.13E+07

		80.5		1.13E+07

		80.75		1.12E+07

		81		1.13E+07

		81.25		1.12E+07

		81.5		1.13E+07

		81.75		1.12E+07

		82		1.10E+07

		82.25		1.10E+07

		82.5		1.10E+07

		82.75		1.10E+07

		83		1.11E+07

		83.25		1.12E+07

		83.5		1.13E+07

		83.75		1.14E+07

		84		1.14E+07

		84.25		1.15E+07

		84.5		1.15E+07

		84.75		1.14E+07

		85		1.13E+07

		85.25		1.13E+07

		85.5		1.13E+07

		85.75		1.13E+07

		86		1.12E+07

		86.25		1.13E+07

		86.5		1.13E+07

		86.75		1.13E+07

		87		1.13E+07

		87.25		1.13E+07

		87.5		1.13E+07

		87.75		1.12E+07

		88		1.13E+07

		88.25		1.12E+07

		88.5		1.13E+07

		88.75		1.12E+07

		89		1.10E+07

		89.25		1.10E+07

		89.5		1.10E+07

		89.75		1.10E+07

		90		1.11E+07

		90.25		1.12E+07

		90.5		1.13E+07

		90.75		1.14E+07

		91		1.14E+07

		91.25		1.15E+07

		91.5		1.15E+07

		91.75		1.14E+07

		92		1.14E+07

		92.25		1.13E+07

		92.5		1.13E+07

		92.75		1.13E+07

		93		1.12E+07

		93.25		1.13E+07

		93.5		1.13E+07

		93.75		1.13E+07

		94		1.13E+07

		94.25		1.13E+07

		94.5		1.13E+07

		94.75		1.12E+07

		95		1.13E+07

		95.25		1.12E+07

		95.5		1.13E+07

		95.75		1.12E+07

		96		1.10E+07

		96.25		1.10E+07

		96.5		1.10E+07

		96.75		1.10E+07

		97		1.11E+07

		97.25		1.12E+07

		97.5		1.13E+07

		97.75		1.14E+07

		98		1.14E+07

		98.25		1.15E+07

		98.5		1.15E+07

		98.75		1.14E+07

		99		1.14E+07

		99.25		1.13E+07

		99.5		1.13E+07

		99.75		1.13E+07

		100		1.12E+07

		TIME		592		S		EQV

		60		1.13E+07

		60.25		1.13E+07

		60.5		1.12E+07

		60.75		1.11E+07

		61		1.10E+07

		61.25		1.11E+07

		61.5		1.10E+07

		61.75		1.10E+07

		62		1.11E+07

		62.25		1.12E+07

		62.5		1.13E+07

		62.75		1.13E+07

		63		1.13E+07

		63.25		1.14E+07

		63.5		1.14E+07

		63.75		1.14E+07

		64		1.14E+07

		64.25		1.14E+07

		64.5		1.13E+07

		64.75		1.13E+07

		65		1.13E+07

		65.25		1.13E+07

		65.5		1.12E+07

		65.75		1.12E+07

		66		1.13E+07

		66.25		1.13E+07

		66.5		1.13E+07

		66.75		1.12E+07

		67		1.13E+07

		67.25		1.13E+07

		67.5		1.12E+07

		67.75		1.10E+07

		68		1.10E+07

		68.25		1.10E+07

		68.5		1.10E+07

		68.75		1.10E+07

		69		1.11E+07

		69.25		1.12E+07

		69.5		1.12E+07

		69.75		1.13E+07

		70		1.14E+07

		70.25		1.14E+07

		70.5		1.14E+07

		70.75		1.14E+07

		71		1.14E+07

		71.25		1.14E+07

		71.5		1.13E+07

		71.75		1.13E+07

		72		1.12E+07

		72.25		1.13E+07

		72.5		1.12E+07

		72.75		1.12E+07

		73		1.13E+07

		73.25		1.13E+07

		73.5		1.13E+07

		73.75		1.12E+07

		74		1.13E+07

		74.25		1.13E+07

		74.5		1.12E+07

		74.75		1.10E+07

		75		1.10E+07

		75.25		1.10E+07

		75.5		1.10E+07

		75.75		1.10E+07

		76		1.11E+07

		76.25		1.12E+07

		76.5		1.12E+07

		76.75		1.13E+07

		77		1.14E+07

		77.25		1.14E+07

		77.5		1.14E+07

		77.75		1.14E+07

		78		1.14E+07

		78.25		1.14E+07

		78.5		1.13E+07

		78.75		1.13E+07

		79		1.12E+07

		79.25		1.13E+07

		79.5		1.12E+07

		79.75		1.12E+07

		80		1.13E+07

		80.25		1.13E+07

		80.5		1.13E+07

		80.75		1.12E+07

		81		1.13E+07

		81.25		1.13E+07

		81.5		1.12E+07

		81.75		1.11E+07

		82		1.10E+07

		82.25		1.10E+07

		82.5		1.10E+07

		82.75		1.10E+07

		83		1.11E+07

		83.25		1.12E+07

		83.5		1.12E+07

		83.75		1.13E+07

		84		1.14E+07

		84.25		1.14E+07

		84.5		1.14E+07

		84.75		1.14E+07

		85		1.14E+07

		85.25		1.14E+07

		85.5		1.13E+07

		85.75		1.13E+07

		86		1.12E+07

		86.25		1.13E+07

		86.5		1.12E+07

		86.75		1.12E+07

		87		1.13E+07

		87.25		1.13E+07

		87.5		1.13E+07

		87.75		1.12E+07

		88		1.13E+07

		88.25		1.13E+07

		88.5		1.12E+07

		88.75		1.10E+07

		89		1.10E+07

		89.25		1.10E+07

		89.5		1.10E+07

		89.75		1.10E+07

		90		1.11E+07

		90.25		1.12E+07

		90.5		1.12E+07

		90.75		1.13E+07

		91		1.14E+07

		91.25		1.14E+07

		91.5		1.14E+07

		91.75		1.14E+07

		92		1.14E+07

		92.25		1.14E+07

		92.5		1.13E+07

		92.75		1.13E+07

		93		1.12E+07

		93.25		1.13E+07

		93.5		1.12E+07

		93.75		1.12E+07

		94		1.13E+07

		94.25		1.13E+07

		94.5		1.13E+07

		94.75		1.12E+07

		95		1.13E+07

		95.25		1.13E+07

		95.5		1.12E+07

		95.75		1.10E+07

		96		1.10E+07

		96.25		1.10E+07

		96.5		1.10E+07

		96.75		1.10E+07

		97		1.11E+07

		97.25		1.12E+07

		97.5		1.12E+07

		97.75		1.13E+07

		98		1.14E+07

		98.25		1.14E+07

		98.5		1.14E+07

		98.75		1.14E+07

		99		1.14E+07

		99.25		1.14E+07

		99.5		1.13E+07

		99.75		1.13E+07

		100		1.12E+07
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Airy波

Stokes5阶波

椭圆余弦波

时间/S

应力/Pa




_1234567896.xls
Chart1

		60		60		60

		60.25		60.25		60.25

		60.5		60.5		60.5

		60.75		60.75		60.75

		61		61		61

		61.25		61.25		61.25

		61.5		61.5		61.5

		61.75		61.75		61.75

		62		62		62

		62.25		62.25		62.25

		62.5		62.5		62.5

		62.75		62.75		62.75

		63		63		63

		63.25		63.25		63.25

		63.5		63.5		63.5

		63.75		63.75		63.75

		64		64		64

		64.25		64.25		64.25

		64.5		64.5		64.5

		64.75		64.75		64.75

		65		65		65

		65.25		65.25		65.25

		65.5		65.5		65.5

		65.75		65.75		65.75

		66		66		66

		66.25		66.25		66.25

		66.5		66.5		66.5

		66.75		66.75		66.75

		67		67		67

		67.25		67.25		67.25

		67.5		67.5		67.5

		67.75		67.75		67.75

		68		68		68

		68.25		68.25		68.25

		68.5		68.5		68.5

		68.75		68.75		68.75

		69		69		69

		69.25		69.25		69.25

		69.5		69.5		69.5

		69.75		69.75		69.75

		70		70		70

		70.25		70.25		70.25

		70.5		70.5		70.5

		70.75		70.75		70.75

		71		71		71

		71.25		71.25		71.25

		71.5		71.5		71.5

		71.75		71.75		71.75

		72		72		72

		72.25		72.25		72.25

		72.5		72.5		72.5

		72.75		72.75		72.75

		73		73		73

		73.25		73.25		73.25

		73.5		73.5		73.5

		73.75		73.75		73.75

		74		74		74

		74.25		74.25		74.25

		74.5		74.5		74.5

		74.75		74.75		74.75

		75		75		75

		75.25		75.25		75.25

		75.5		75.5		75.5

		75.75		75.75		75.75

		76		76		76

		76.25		76.25		76.25

		76.5		76.5		76.5

		76.75		76.75		76.75

		77		77		77

		77.25		77.25		77.25

		77.5		77.5		77.5

		77.75		77.75		77.75

		78		78		78

		78.25		78.25		78.25

		78.5		78.5		78.5

		78.75		78.75		78.75

		79		79		79

		79.25		79.25		79.25

		79.5		79.5		79.5

		79.75		79.75		79.75

		80		80		80

		80.25		80.25		80.25

		80.5		80.5		80.5

		80.75		80.75		80.75

		81		81		81

		81.25		81.25		81.25

		81.5		81.5		81.5

		81.75		81.75		81.75

		82		82		82

		82.25		82.25		82.25

		82.5		82.5		82.5

		82.75		82.75		82.75

		83		83		83

		83.25		83.25		83.25

		83.5		83.5		83.5

		83.75		83.75		83.75

		84		84		84

		84.25		84.25		84.25

		84.5		84.5		84.5

		84.75		84.75		84.75

		85		85		85

		85.25		85.25		85.25

		85.5		85.5		85.5

		85.75		85.75		85.75

		86		86		86

		86.25		86.25		86.25

		86.5		86.5		86.5

		86.75		86.75		86.75

		87		87		87

		87.25		87.25		87.25

		87.5		87.5		87.5

		87.75		87.75		87.75

		88		88		88

		88.25		88.25		88.25

		88.5		88.5		88.5

		88.75		88.75		88.75

		89		89		89

		89.25		89.25		89.25

		89.5		89.5		89.5

		89.75		89.75		89.75

		90		90		90

		90.25		90.25		90.25

		90.5		90.5		90.5

		90.75		90.75		90.75

		91		91		91

		91.25		91.25		91.25

		91.5		91.5		91.5

		91.75		91.75		91.75

		92		92		92

		92.25		92.25		92.25

		92.5		92.5		92.5

		92.75		92.75		92.75

		93		93		93

		93.25		93.25		93.25

		93.5		93.5		93.5

		93.75		93.75		93.75

		94		94		94

		94.25		94.25		94.25

		94.5		94.5		94.5

		94.75		94.75		94.75

		95		95		95

		95.25		95.25		95.25

		95.5		95.5		95.5

		95.75		95.75		95.75

		96		96		96

		96.25		96.25		96.25

		96.5		96.5		96.5

		96.75		96.75		96.75

		97		97		97

		97.25		97.25		97.25

		97.5		97.5		97.5

		97.75		97.75		97.75

		98		98		98

		98.25		98.25		98.25

		98.5		98.5		98.5

		98.75		98.75		98.75

		99		99		99

		99.25		99.25		99.25

		99.5		99.5		99.5

		99.75		99.75		99.75

		100		100		100



Airy波

Stokes5阶波

椭圆余弦波

时间/s

应力/Pa

11289600

11230500

11240000

11335400

11342800

11260900

11344900

11299200

11281600

11380400

11360700

11327800

11326100

11294800

11305900

11337300

11316100

11315800

11335500

11331300

11315000

11259200

11232200

11263200

11306900

11295500

11299100

11232000

11227200

11236300

11254900

11250900

11254700

11262800

11264900

11257500

11209800

11204900

11212800

11298300

11296500

11289800

11194700

11211800

11198400

11262800

11246900

11264300

11056500

11252500

11085900

11021500

11053100

11070100

11094300

11104600

11126700

10999500

11047400

11035500

11145600

11101500

11143900

11164600

11185300

11137800

11280200

11220900

11230500

11341600

11349200

11267100

11344000

11298100

11280700

11376200

11356600

11323600

11332900

11301700

11312800

11330700

11309500

11309200

11339300

11335200

11318800

11259500

11232300

11263500

11303000

11291700

11295100

11237600

11232800

11242000

11250300

11246200

11249900

11264300

11266400

11259100

11212600

11207500

11215500

11292100

11290300

11283600

11202200

11219400

11206000

11256800

11240800

11258200

11058500

11254500

11088000

11024800

11056300

11073200

11086300

11096700

11118800

11010000

11057800

11045900

11136100

11092100

11134500

11169800

11190500

11142900

11281300

11222000

11231600

11334400

11342000

11260000

11355100

11309300

11291800

11364500

11344800

11311900

11341300

11310100

11321200

11328800

11307500

11307200

11334000

11329900

11313600

11270300

11243100

11274200

11289800

11278500

11282000

11249400

11244500

11253700

11243600

11239500

11243200

11263800

11266000

11258700

11219900

11214700

11222700

11280500

11278800

11272200

11214500

11231600

11218200

11247200

11231300

11248600

11062700

11258700

11092200

11027100

11058500

11075500

11078500

11088900

11111000

11020600

11068400

11056500

11125900

11081900

11124300

11176900

11197700

11150100

11279000

11219600

11229300

11331300

11339000

11256900

11362600

11316600

11299200

11355400

11335800

11302900

11349500

11318300

11329300

11323500

11302300

11302000

11335200

11331200

11314800

11273300

11246000

11277200

11283900

11272700

11276100

11256100

11251200

11260400

11238000

11233900

11237700

11266900

11269100

11261700

11219700

11214600

11222500

11277900

11276200

11269600

11218800

11235900

11222500

11242700

11226800

11244200

11066100

11262200

11095600

11025400

11056800

11073800

11078500

11088900

11111000

11022100

11069900

11058000

11123400

11079300

11121700

11179600

11200400

11152800

11276800

11217400

11227100

11332900

11340500

11258400

11361700

11315700

11298400

11355400

11335800

11302900

11350300

11319100

11330100

11322100

11300900

11300600

11336900

11332900

11316400

11271400

11244200

11275300

11285700

11274500

11277900

11254800

11249900

11259100

11238500

11234400

11238200

11267300

11269600

11262200

11218300

11213200

11221200

11280000

11278300

11271600

11216500

11233500

11220200

11244800

11228800

11246200

11064900

11261000

11094400

11025400

11056800

11073800

11079700

11090100

11112200

11019900

11067700

11055800

11126100

11082100

11124400

11177100

11197800

11150300

11278400

11219000

11228700

11332600

11340300

11258100

11360600

11314600

11297300

11357600

11338000

11305100

11347500

11316300

11327400

11324600

11303400

11303100

11335400

11331400

11314900

11271600

11244400

11275500

11286800

11275600

11279000

11252700

11247800

11257000

11240900

11236800

11240500

11265400

11267600

11260200

11219400

11214300

11222200

11280100

11278400

11271700

11215200

11232300

11218900

11246700

11230700

11248100

11062900

11259000

11092400

11026900

11058300

11075300

11079000

11089500

11111500

11019700

11067400

11055600

11127100

11083100

11125500

11175700

11196400

11148800

11279800

11220400

11230100

11331600

11339200

11257100

11361000

11315000

11297600

11357900

11338300

11305300

11346700

11315500

11326600

11325700

11304400

11304100

11334400

11330400

11314000

11272200

11245000

11276100

11286700

11275400

11278800

11252500

11247600

11256800

11241400

11237400

11241100

11264700

11266900

11259600

11219900

11214800

11222800

11279800

11278100

11271500

11215300

11232300

11219000

11246800

11230900

11248200

11062700

11258700

11092200

11027100

11058500

11075600

11078900

11089300

11111300

11019700

11067500

11055600

11127100

11083100

11125500

11175600

11196300

11148800

11279800

11220400

11230100

11331600

11339300

11257100

11361000

11315000

11297600

11357900

11338300

11305400

11346700

11315500

11326600

11325600

11304300

11304100

11334600

11330500

11314100
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		TIME		592		S		EQV

		60		1.13E+07

		60.25		1.13E+07

		60.5		1.13E+07

		60.75		1.14E+07

		61		1.13E+07

		61.25		1.13E+07

		61.5		1.13E+07

		61.75		1.13E+07

		62		1.13E+07

		62.25		1.12E+07

		62.5		1.13E+07

		62.75		1.13E+07

		63		1.12E+07

		63.25		1.13E+07

		63.5		1.12E+07

		63.75		1.13E+07

		64		1.11E+07

		64.25		1.10E+07

		64.5		1.11E+07

		64.75		1.10E+07

		65		1.11E+07

		65.25		1.12E+07

		65.5		1.13E+07

		65.75		1.13E+07

		66		1.13E+07

		66.25		1.14E+07

		66.5		1.13E+07

		66.75		1.13E+07

		67		1.13E+07

		67.25		1.13E+07

		67.5		1.13E+07

		67.75		1.12E+07

		68		1.13E+07

		68.25		1.13E+07

		68.5		1.12E+07

		68.75		1.13E+07

		69		1.12E+07

		69.25		1.13E+07

		69.5		1.11E+07

		69.75		1.10E+07

		70		1.11E+07

		70.25		1.10E+07

		70.5		1.11E+07

		70.75		1.12E+07

		71		1.13E+07

		71.25		1.13E+07

		71.5		1.14E+07

		71.75		1.14E+07

		72		1.13E+07

		72.25		1.13E+07

		72.5		1.13E+07

		72.75		1.13E+07

		73		1.13E+07

		73.25		1.12E+07

		73.5		1.12E+07

		73.75		1.13E+07

		74		1.12E+07

		74.25		1.13E+07

		74.5		1.12E+07

		74.75		1.12E+07

		75		1.11E+07

		75.25		1.10E+07

		75.5		1.11E+07

		75.75		1.10E+07

		76		1.11E+07

		76.25		1.12E+07

		76.5		1.13E+07

		76.75		1.13E+07

		77		1.14E+07

		77.25		1.14E+07

		77.5		1.13E+07

		77.75		1.13E+07

		78		1.13E+07

		78.25		1.13E+07

		78.5		1.13E+07

		78.75		1.13E+07

		79		1.12E+07

		79.25		1.13E+07

		79.5		1.12E+07

		79.75		1.13E+07

		80		1.12E+07

		80.25		1.12E+07

		80.5		1.11E+07

		80.75		1.10E+07

		81		1.11E+07

		81.25		1.10E+07

		81.5		1.11E+07

		81.75		1.12E+07

		82		1.13E+07

		82.25		1.13E+07

		82.5		1.14E+07

		82.75		1.14E+07

		83		1.14E+07

		83.25		1.13E+07

		83.5		1.13E+07

		83.75		1.13E+07

		84		1.13E+07

		84.25		1.13E+07

		84.5		1.12E+07

		84.75		1.13E+07

		85		1.12E+07

		85.25		1.13E+07

		85.5		1.12E+07

		85.75		1.12E+07

		86		1.11E+07

		86.25		1.10E+07

		86.5		1.11E+07

		86.75		1.10E+07

		87		1.11E+07

		87.25		1.12E+07

		87.5		1.13E+07

		87.75		1.13E+07

		88		1.14E+07

		88.25		1.14E+07

		88.5		1.13E+07

		88.75		1.13E+07

		89		1.13E+07

		89.25		1.13E+07

		89.5		1.13E+07

		89.75		1.13E+07

		90		1.12E+07

		90.25		1.13E+07

		90.5		1.12E+07

		90.75		1.13E+07

		91		1.12E+07

		91.25		1.12E+07

		91.5		1.11E+07

		91.75		1.10E+07

		92		1.11E+07

		92.25		1.10E+07

		92.5		1.11E+07

		92.75		1.12E+07

		93		1.13E+07

		93.25		1.13E+07

		93.5		1.14E+07

		93.75		1.14E+07

		94		1.13E+07

		94.25		1.13E+07

		94.5		1.13E+07

		94.75		1.13E+07

		95		1.13E+07

		95.25		1.13E+07

		95.5		1.12E+07

		95.75		1.13E+07

		96		1.12E+07

		96.25		1.13E+07

		96.5		1.12E+07

		96.75		1.12E+07

		97		1.11E+07

		97.25		1.10E+07

		97.5		1.11E+07

		97.75		1.10E+07

		98		1.11E+07

		98.25		1.12E+07

		98.5		1.13E+07

		98.75		1.13E+07

		99		1.14E+07

		99.25		1.14E+07

		99.5		1.13E+07

		99.75		1.13E+07

		100		1.13E+07

		TIME		592		S		EQV

		60		1.12E+07

		60.25		1.13E+07

		60.5		1.13E+07

		60.75		1.14E+07

		61		1.13E+07

		61.25		1.13E+07

		61.5		1.13E+07

		61.75		1.12E+07

		62		1.13E+07

		62.25		1.12E+07

		62.5		1.13E+07

		62.75		1.13E+07

		63		1.12E+07

		63.25		1.13E+07

		63.5		1.12E+07

		63.75		1.12E+07

		64		1.13E+07

		64.25		1.11E+07

		64.5		1.11E+07

		64.75		1.10E+07

		65		1.11E+07

		65.25		1.12E+07

		65.5		1.12E+07

		65.75		1.13E+07

		66		1.13E+07

		66.25		1.14E+07

		66.5		1.13E+07

		66.75		1.13E+07

		67		1.13E+07

		67.25		1.12E+07

		67.5		1.13E+07

		67.75		1.12E+07

		68		1.12E+07

		68.25		1.13E+07

		68.5		1.12E+07

		68.75		1.13E+07

		69		1.12E+07

		69.25		1.12E+07

		69.5		1.13E+07

		69.75		1.11E+07

		70		1.11E+07

		70.25		1.11E+07

		70.5		1.11E+07

		70.75		1.12E+07

		71		1.12E+07

		71.25		1.13E+07

		71.5		1.13E+07

		71.75		1.13E+07

		72		1.13E+07

		72.25		1.13E+07

		72.5		1.13E+07

		72.75		1.12E+07

		73		1.13E+07

		73.25		1.12E+07

		73.5		1.12E+07

		73.75		1.13E+07

		74		1.12E+07

		74.25		1.13E+07

		74.5		1.12E+07

		74.75		1.12E+07

		75		1.13E+07

		75.25		1.11E+07

		75.5		1.11E+07

		75.75		1.11E+07

		76		1.11E+07

		76.25		1.12E+07

		76.5		1.12E+07

		76.75		1.13E+07

		77		1.13E+07

		77.25		1.13E+07

		77.5		1.13E+07

		77.75		1.13E+07

		78		1.13E+07

		78.25		1.12E+07

		78.5		1.13E+07

		78.75		1.13E+07

		79		1.12E+07

		79.25		1.13E+07

		79.5		1.12E+07

		79.75		1.13E+07

		80		1.12E+07

		80.25		1.12E+07

		80.5		1.13E+07

		80.75		1.11E+07

		81		1.11E+07

		81.25		1.11E+07

		81.5		1.11E+07

		81.75		1.12E+07

		82		1.12E+07

		82.25		1.13E+07

		82.5		1.13E+07

		82.75		1.13E+07

		83		1.13E+07

		83.25		1.13E+07

		83.5		1.13E+07

		83.75		1.12E+07

		84		1.13E+07

		84.25		1.12E+07

		84.5		1.12E+07

		84.75		1.13E+07

		85		1.12E+07

		85.25		1.13E+07

		85.5		1.12E+07

		85.75		1.12E+07

		86		1.13E+07

		86.25		1.11E+07

		86.5		1.11E+07

		86.75		1.11E+07

		87		1.11E+07

		87.25		1.12E+07

		87.5		1.12E+07

		87.75		1.13E+07

		88		1.13E+07

		88.25		1.13E+07

		88.5		1.13E+07

		88.75		1.13E+07

		89		1.13E+07

		89.25		1.12E+07

		89.5		1.13E+07

		89.75		1.12E+07

		90		1.12E+07

		90.25		1.13E+07

		90.5		1.12E+07

		90.75		1.13E+07

		91		1.12E+07

		91.25		1.12E+07

		91.5		1.13E+07

		91.75		1.11E+07

		92		1.11E+07

		92.25		1.11E+07

		92.5		1.11E+07

		92.75		1.12E+07

		93		1.12E+07

		93.25		1.13E+07

		93.5		1.13E+07

		93.75		1.13E+07

		94		1.13E+07

		94.25		1.13E+07

		94.5		1.13E+07

		94.75		1.12E+07

		95		1.13E+07

		95.25		1.12E+07

		95.5		1.12E+07

		95.75		1.13E+07

		96		1.12E+07

		96.25		1.13E+07

		96.5		1.12E+07

		96.75		1.12E+07

		97		1.13E+07

		97.25		1.11E+07

		97.5		1.11E+07

		97.75		1.11E+07

		98		1.11E+07

		98.25		1.12E+07

		98.5		1.12E+07

		98.75		1.13E+07

		99		1.13E+07

		99.25		1.13E+07

		99.5		1.13E+07

		99.75		1.13E+07

		100		1.13E+07

		TIME		592		S		EQV

		60		1.12E+07

		60.25		1.13E+07

		60.5		1.13E+07

		60.75		1.13E+07

		61		1.13E+07

		61.25		1.13E+07

		61.5		1.13E+07

		61.75		1.13E+07

		62		1.13E+07

		62.25		1.12E+07

		62.5		1.13E+07

		62.75		1.13E+07

		63		1.12E+07

		63.25		1.13E+07

		63.5		1.12E+07

		63.75		1.13E+07

		64		1.11E+07

		64.25		1.11E+07

		64.5		1.11E+07

		64.75		1.10E+07

		65		1.11E+07

		65.25		1.11E+07

		65.5		1.12E+07

		65.75		1.13E+07

		66		1.13E+07

		66.25		1.13E+07

		66.5		1.13E+07

		66.75		1.13E+07

		67		1.13E+07

		67.25		1.13E+07

		67.5		1.13E+07

		67.75		1.12E+07

		68		1.12E+07

		68.25		1.13E+07

		68.5		1.12E+07

		68.75		1.13E+07

		69		1.12E+07

		69.25		1.13E+07

		69.5		1.11E+07

		69.75		1.11E+07

		70		1.11E+07

		70.25		1.10E+07

		70.5		1.11E+07

		70.75		1.11E+07

		71		1.12E+07

		71.25		1.13E+07

		71.5		1.13E+07

		71.75		1.13E+07

		72		1.13E+07

		72.25		1.13E+07

		72.5		1.13E+07

		72.75		1.13E+07

		73		1.13E+07

		73.25		1.13E+07

		73.5		1.12E+07

		73.75		1.13E+07

		74		1.12E+07

		74.25		1.13E+07

		74.5		1.12E+07

		74.75		1.12E+07

		75		1.11E+07

		75.25		1.11E+07

		75.5		1.11E+07

		75.75		1.11E+07

		76		1.11E+07

		76.25		1.12E+07

		76.5		1.12E+07

		76.75		1.13E+07

		77		1.13E+07

		77.25		1.13E+07

		77.5		1.13E+07

		77.75		1.13E+07

		78		1.13E+07

		78.25		1.13E+07

		78.5		1.13E+07

		78.75		1.13E+07

		79		1.12E+07

		79.25		1.13E+07

		79.5		1.12E+07

		79.75		1.13E+07

		80		1.12E+07

		80.25		1.12E+07

		80.5		1.11E+07

		80.75		1.11E+07

		81		1.11E+07

		81.25		1.11E+07

		81.5		1.11E+07

		81.75		1.12E+07

		82		1.12E+07

		82.25		1.13E+07

		82.5		1.13E+07

		82.75		1.13E+07

		83		1.13E+07

		83.25		1.13E+07

		83.5		1.13E+07

		83.75		1.13E+07

		84		1.13E+07

		84.25		1.13E+07

		84.5		1.12E+07

		84.75		1.13E+07

		85		1.12E+07

		85.25		1.13E+07

		85.5		1.12E+07

		85.75		1.12E+07

		86		1.11E+07

		86.25		1.11E+07

		86.5		1.11E+07

		86.75		1.11E+07

		87		1.11E+07

		87.25		1.12E+07

		87.5		1.12E+07

		87.75		1.13E+07

		88		1.13E+07

		88.25		1.13E+07

		88.5		1.13E+07

		88.75		1.13E+07

		89		1.13E+07

		89.25		1.13E+07

		89.5		1.13E+07

		89.75		1.13E+07

		90		1.12E+07

		90.25		1.13E+07

		90.5		1.12E+07

		90.75		1.13E+07

		91		1.12E+07

		91.25		1.12E+07

		91.5		1.11E+07

		91.75		1.11E+07

		92		1.11E+07

		92.25		1.11E+07

		92.5		1.11E+07

		92.75		1.11E+07

		93		1.12E+07

		93.25		1.13E+07

		93.5		1.13E+07

		93.75		1.13E+07

		94		1.13E+07

		94.25		1.13E+07

		94.5		1.13E+07

		94.75		1.13E+07

		95		1.13E+07

		95.25		1.13E+07

		95.5		1.12E+07

		95.75		1.13E+07

		96		1.12E+07

		96.25		1.13E+07

		96.5		1.12E+07

		96.75		1.12E+07

		97		1.11E+07

		97.25		1.11E+07

		97.5		1.11E+07

		97.75		1.11E+07

		98		1.11E+07

		98.25		1.11E+07

		98.5		1.12E+07

		98.75		1.13E+07

		99		1.13E+07

		99.25		1.13E+07

		99.5		1.13E+07

		99.75		1.13E+07

		100		1.13E+07
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