设置三次抛物线中插缓和曲线的复曲线算例

已知：大圆位于小里程，R1=300，α1=30°18′17.48″，l1=40；小圆位于大里程，R2=150，
α2=88°49′15.11″，l2=80；中插缓和曲线全长lM=100；交点坐标为K3+147.2586

计算：旁插、中插缓和曲线参数；复曲线要素、各连接点里程。

一、小里程缓和曲线参数计算

缓和曲线终点坐标(X01, Y01)、转角β01用程序计算如图1
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图 1


圆曲线内移量


ΔR1=Y01＋R1×Cosβ01－R1=0.8491＋300×Cos3°50′17″－300=0.2213

切线增长值



q1= X01－R1×Sinβ01=39.982－300×Sin3°50′17″=19.901


带有三次抛物线缓和曲线的圆曲线切线长



T1=( R1＋ΔR1)×tg(α1/2)＋q1=101.2017

每5m分段坐标、转角、曲率半径如下：

     x( 5 )= 5             y( 5 )= .0017        β( 5 )= .06011347     ρ( 5 )= 2382.8207 

    x( 10 )= 10           y( 10 )= .014        β( 10 )= .24045176     ρ( 10 )= 1191.4418 

    x( 15 )= 14.9999      y( 15 )= .0472       β( 15 )= .54099581     ρ( 15 )= 794.3855 

    x( 20 )= 19.9994      y( 20 )= .1119       β( 20 )= .96167155     ρ( 20 )= 595.9727 

    x( 25 )= 24.9983      y( 25 )= .2185       β( 25 )= 1.50228656    ρ( 25 )= 477.0879 

    x( 30 )= 29.9957      y( 30 )= .3775       β( 30 )= 2.16244195    ρ( 30 )= 398.0425 

    x( 35 )= 34.9908      y( 35 )= .5993       β( 35 )= 2.94142073    ρ( 35 )= 341.8415 

    x( 40 )= 39.982       y( 40 )= .8941       β( 40 )= 3.83805465    ρ( 40 )= 300
二、大里程缓和曲线参数计算


缓和曲线终点坐标(X02, Y02)、转角β02用程序计算如图2
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图2


圆曲线内移量



ΔR2=Y02＋R2×Cosβ02－R2=7.9562＋150×Cos16°45′11.86″－150=1.5894


切线增长值



q2= X02－R2×Sinβ02=79.2903－150×Sin16°45′11.86″=36.0526

带有三次抛物线缓和曲线的圆曲线切线长



T2=( R2＋ΔR2)×tg(α2/2)＋q2=184.554

每5m分段坐标、转角、曲率半径如下：

   
 x( 5 )= 5             y( 5 )= .002         β( 5 )= .06858519      ρ( 5 )= 2088.4928 

  
x( 10 )= 10           y( 10 )= .016        β( 10 )= .2743376      ρ( 10 )= 1044.2823 

  
x( 15 )= 14.9998      y( 15 )= .0539       β( 15 )= .61722895      ρ( 15 )= 696.2919 

  
x( 20 )= 19.9993      y( 20 )= .1277       β( 20 )= 1.09714923     ρ( 20 )= 522.4284 

  
x( 25 )= 24.9978      y( 25 )= .2493       β( 25 )= 1.71381276     ρ( 25 )= 418.2961 

  
x( 30 )= 29.9944      y( 30 )= .4307       β( 30 )= 2.46662778     ρ( 30 )= 349.1154 

  
x( 35 )= 34.988       y( 35 )= .6836       β( 35 )= 3.35453161     ρ( 35 )= 299.9973 

  
x( 40 )= 39.9766      y( 40 )= 1.0197      β( 40 )= 4.37579612     ρ( 40 )= 263.5114 

  
x( 45 )= 44.9579      y( 45 )= 1.4503      β( 45 )= 5.52781066     ρ( 45 )= 235.5422 

  
x( 50 )= 49.929       y( 50 )= 1.9866      β( 50 )= 6.80685457     ρ( 50 )= 213.6315 

  
x( 55 )= 54.8861      y( 55 )= 2.639       β( 55 )= 8.20787541     ρ( 55 )= 196.2249 

  
x( 60 )= 59.825       y( 60 )= 3.4174      β( 60 )= 9.72429427     ρ( 60 )= 182.295 

  
x( 65 )= 64.7407      y( 65 )= 4.3309      β( 65 )= 11.34786281    ρ( 65 )= 171.1384 

  
x( 70 )= 69.6276      y( 70 )= 5.3875      β( 70 )= 13.06859798    ρ( 70 )= 162.2595 

  
x( 75 )= 74.4796      y( 75 )= 6.5941      β( 75 )= 14.87481783    ρ( 75 )= 155.3009 

  
x( 80 )= 79.2903      y( 80 )= 7.9562      β( 80 )= 16.75329407    ρ( 80 )= 150

三、中插缓和曲线参数计算

中插段起点坐标与转角、中插段终点坐标与转角、插入段长度lc、圆心距S、大圆中插角β′、小圆中插角β″用程序计算如图3
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图3


每5m分段坐标、转角、曲率半径如下：

     x( 5 )= 5            y( 5 )= .0018       β( 5 )= .06174338       ρ( 5 )= 2319.9188 

  
x( 10 )= 10           y( 10 )= .0144      β( 10 )= .24697123      ρ( 10 )= 1159.9917 

  
x( 15 )= 14.9999      y( 15 )= .0485       β( 15 )= .55566289      ρ( 15 )= 773.4212 

  
x( 20 )= 19.9994      y( 20 )= .1149       β( 20 )= .98773811      ρ( 20 )= 580.2545 

  
x( 25 )= 24.9982      y( 25 )= .2245       β( 25 )= 1.54298839     ρ( 25 )= 464.5217 

    x( 30 )= 29.9955      y( 30 )= .3878       β( 30 )= 2.22098162     ρ( 30 )= 387.5834 

  
x( 35 )= 34.9903      y( 35 )= .6155       β( 35 )= 3.02094114     ρ( 35 )= 332.8945 

  
x( 40 )= 39.981       y( 40 )= .9183       β( 40 )= 3.94160203     ρ( 40 )= 292.1954 

  
x( 45 )= 44.9659      y( 45 )= 1.3063      β( 45 )= 4.98104895     ρ( 45 )= 260.9087 

  
x( 50 )= 49.9424      y( 50 )= 1.7898      β( 50 )= 6.13654277     ρ( 50 )= 236.2979 

  
x( 55 )= 54.9075      y( 55 )= 2.3785      β( 55 )= 7.40434599     ρ( 55 )= 216.6308 

  
x( 60 )= 59.8577      y( 60 )= 3.0815      β( 60 )= 8.77956036     ρ( 60 )= 200.7605 

  
x( 65 )= 64.7888      y( 65 )= 3.9076      β( 65 )= 10.25599261    ρ( 65 )= 187.9002 

  
x( 70 )= 69.6963      y( 70 )= 4.8645      β( 70 )= 11.82606635    ρ( 70 )= 177.4945 

  
x( 75 )= 74.5748      y( 75 )= 5.9591      β( 75 )= 13.48079766    ρ( 75 )= 169.1417 

  
x( 80 )= 79.4188      y( 80 )= 7.1974      β( 80 )= 15.20984916    ρ( 80 )= 162.5456 

  
x( 85 )= 84.2225      y( 85 )= 8.584       β( 85 )= 17.00167155    ρ( 85 )= 157.484 

  
x( 90 )= 88.9798      y( 90 )= 10.1223     β( 90 )= 18.84373291    ρ( 90 )= 153.788 

  
x( 95 )= 93.6845      y( 95 )= 11.8144     β( 95 )= 20.72282593    ρ( 95 )= 151.3272 

  
x( 100 )= 98.3309    y( 100 )= 13.6608     β( 100 )= 22.62543303   ρ( 100 )= 150

四、复曲线其它参数计算

按以上计算出的数据，可计算大圆交点、小圆交点在共用径向线上垂足的距离


d=S＋R2＋ΔR2－R1＋ΔR1=0.9781

大圆中间导线长



TC1=( R1＋ΔR1)×tg(α1/2)＋( R2＋ΔR2)×tg(α2/2)＋d/ tg(α2)



   =81.3007＋148.5014＋0.0201=229.8222

小里程副交点至交点的长度



                TC1


a=Sinα2×———————=263.0331


          Sin(α1＋α2 )


ZH点的里程为K3+147.2586－a－T1=K2＋783.0238

大圆的圆心角αy1、圆曲线的长度l y1


αy1 =α1―β01―β′=22°2′5.36″
             αy1 


ly1 =———×p×R1=115.3741
             180 

小圆的圆心角αy2、圆曲线的长度l y2



αy2 =α2―β02―β″=57°36′30.48″
             αy2 


ly2 =———×p×R2=150.8186
             180 


其它连接点的里程如下:


HY1— K2＋823.0238，
YH1— K2＋938.3979，
HY2— K2＋999.4688

YH2— K3＋150.2874，
HZ — K3＋230.2874
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