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Square Joints in Railway Track Waves

Saeed Monajem
Department of Civil Engineering, K.N.Toosi University of Technology

Abstract: When rails are laid in a railway track, small gaps are left between the ends of adjoining rails to allow for the 
expansion of the rails when the temperature rises. Rail joints are provided to form a continuous rail path which are normally laid 
in standard lengths bolted together by fishplates. When two rail joints are exactly opposing each other, they are called square 
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(side by side) joints. Manufacturers produce rails with different  standard lengths. The inner line of rails in a curve is shorter 
than the outer line; therefore, it would be complicated to have square joints by using only rails of standard length for both inner 
and outer rails in the curve. If some short rails were used in the inner line, it would be possible for all joints of rails to lie opposite 
each other in a precise manner. It is clear that equal rail lengths can easily create square joints along the straight portion of the 
track. In curves with larger radii, there is a substantial difference between inner and outer arcs of the cruve. Manufacturers 
producing different  standard lengths  also produce some short rails in two or three different lengths. This paper presents a simple 
method of finding the location of joints in the railway curve. Previous methods (used in European and American railways) use 
some short rails (3 or 4 short rails) with different lengths for the inner arc. In this method, short rails of one single length are 
used.

Keywords: Railway, Track, Wrve, Joint and Short rail
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   طول قوس پيوندي از ابتدا- ٦شكل 
 

تا اندازه شعاع دايـره قـوس        )  TSدر  (شعاع قوس از بينهايت       
براي هر تغييـر  ). ٦(  متغيير است، شكل SC  در نقطه  Rمياني 

 :  خواهيم داشت dθروي زاويه  روبdl كمان قوس سهمي 
 

dl  =  r dθ )۴                                                       (    
 :و همچنين 

)٥(               ) dθ2
s )  dθ      ,     dli = (r − 2

sdle = (r + 
 :           و يا 

)٦(         )dθ    2
sdθ  − ( dli = r  و  )dθ  2

sdle = r dθ + (  
 :  خواهيم داشت )۴(با استفاده از فرمول 

)۷(            )dθ ) 2
s dl  − ( dli =  و   )dθ  2

sdl + (  dle =  
 ۱۴[  برابر است با θs و زاويه كل سهمي    dθ  رابطه بين زاويه

  :]۱۵و 
)۸(                      ) θs                                                = (dθ  
 

  جايگـذاري  ٧ معادله ٨  مقدار آن را از معادله  dθبراي حذف 
 :كنم، خواهيم داشت  مي
θs)  (         ) 2                                     و

sdle = dl + ( 

)٩(                θs                      )            () 2
s dl  − ( dli = 

با انتگرال گيري از معادلـه بـالا انـدازه طولهـاي سـهمي قـوس             
 :  آيد  بيروني و دروني به دست مي

2 (                                                        و
s l  − (  li =  

 
)۱۰(                                          θs       ) 2

s le = l + ( 
) ٧(با جايگزيني آن در معادله . شود مي،  SC ،   l = Lsدر نقطه 

 :آوريم  دست مي به
)۱۱(                 ) θs 2

s) θs       Li = Ls − (2
sLe = Ls + ( 

 
فـاوت طـول دو سـهمي و    ت    در نظر بگيريم،    s = 1.5 mاگر

 :شود  اي ريل بيروني و دروني قوسها برابر مي قوس دايره
 
             θs ]به راديان  [  ∆ Ls = Le- Li = 1.5 θs                 
)۱۲   (  θs ]      به درجه∆ Ls = 0.0262 θs                       [  
 

پس اختلاف طول كمان سـه قـوس ريـل بيرونـي و درونـي از               
 :آيد  دست مي معادله زير به

 
∆L = 2(∆ Ls) + ∆ C = [2(0.0262 θs )  

)١٣(                            + 1.5 π ( ∆– 2θs)] /180           
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(kg/m) 
15 14.930

14.870
70
130 40 ,49

22.5 22.445
22.390
22.335

55
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165

40,49

25 24.920
24.840

80
160 60 , 65

30
29.900
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29.700

100
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40 , 49
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ΣL = 2Ls + C' = 399.89 m   
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)965.10(245 −

/6�� 9 �� O�M 8� ��,  7��S%:

9ΣLe = 399.89 + (1.178/2) = 400.476 m

 /6�' �� O�M 8� ��,  7��S%:

9ΣLi = 399.89 – (1.178/2) = 399.301 m

 4	 " + 4' > @�	 {	��%�� .TS:  

Xi = km 1+171.81− km 1+165.15 = 6.66 m
 kmST = 1+571.7

 ���� 4	���� 4' 54	�6	)
(: 

J = 8 mm
  ('�N ��, �9 �� '	�A!:

1729.16
25

479.40066.6
en →+

==
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2
84.24250.058 ≤  εadm
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