
 
 

 verilen 40 mt seyir mesafeli, makine dairesiz (MRL), 
, 1 m/s insan   

 
 

 
  

Dx =1500 mm,  
Dy =1300 mm  
Dx /8=187,5 mm,  
Dy/8 =162,5  

 
Gx =130 mm,  
Gy =960 mm  
XG = %10Gx =13 mm,  
YG = %5Gy=48 mm  
 
Seyir mesafesi = 40 mt 
k1 = 2  Kayma fren ,  
k2 =1,2 , 

 
hk= 3300 mm kabin patenleri  
hG patenleri , 

 sistem, 

 

 str-x ,  str-y ve Fp  

 



merkezi
, MRL 

 
 

 
 

 
 
xp*(kabin  = (Dx-xp)*(   
 
xp.1000 = (806 -x).100 
1000 xp = 80600-100 xp 

1100 xp =80600 
 
xp =80600/1100 = 73,27 mm ~ 75 mm olarak 

 
 
yp = ~ 

 
 
 
 
 
 
 
b.  
 

Ray 

 

S 

cm2 

q1 

kg/m 

h1 

mm

c 

mm 

f 

mm

IXX   

cm4 

WXX  

cm3 

iXX 

cm 

IYY  

cm4 

WYY 

cm3 

iYY 

cm 

T70 A 9,400 7,379 65 6 8 40,95 9,169 2,087 18,86 5,389 1,417

T90 A 17,25 13,54 75 10 10 102,00 20,86 2,431 52,48 11,66 1,744

 
 
c.  
 

 =Lk / imin     Lk=L 

 = 2500/17,44 = 143,34 
 
A tipi 0 N/mm2  
 

115 < 250 = 0,00016887 2.00 

= 3,46    (tablodan  143 =3,45,  
 
  

 

1000 kg Kabin 

 

 = 806 mm 

xp =  

xp = ~ 75 mm

yp = ~ 10 mm



 

 

Rm=370 N/mm2 f  

 

 perm = 205 . 

k1  =  

 

 

  

Durum  

 

Xp= 75 mm 

Yp  = 10 mm 

Xq = Dx/8 =187,5 mm 

Yq = 0 mm  

Fx= [k.gn.(Q.xq+P.xp)] / h.n  
   = 2*9,81*(800*187,5 +1100*75)/(3300*2) 
   = 691,159N 
My= (3. Fx. Lk) / 16   
    = 3*691,159*2500/16 
    = 323980,78  Nmm 

y= My / Wy       

   = 323980,78 / 11660 
   = 27,929 N/mm2

    
 
Fy= [k.gn.(Q.yq+P.yp)] / (h.n/2) 
   = 2*9,81*(800*0+1100*10)/(3300*2/2) 
   = 65,4 N 
Mx= (3. Fy. Lk) / 16 
    = 3*65,4*2500/16 
    = 30656,25 Nmm 

x= Mx / Wx     
   = 30656,25 / 20860 
   = 1,469 N/mm2

    
 

  

 = m = x + y  = 27,929+1,469  

 = m = 29,398 N/mm2
    

 
Durum 2,  



Xp = 75 mm

Yp = 10 mm 

Xq = 0 mm 

Yq = Dy/8=1300/8 =162,5 mm 

Fx= [k.gn.(Q.xq+P.xp)] / h.n  
   = 2*9,81*(800*0 +1100*75)/(3300*2)  
   = 245,25 N 
My= (3. Fx. Lk) / 16   
    = 3*245,25*2500/16 
    = 114960,937  Nmm 

y= My / Wy       

   = 114960,937 / 11660 
   = 9,859 N/mm2

    
 
Fy= [k.gn.(Q.yq+P.yp)] / (h.n/2) 
   = 2*9,81*(800*162,5+1100*10)/(3300*2/2) 
   = 838,309 N 
Mx= (3. Fy. Lk) / 16 
    = 3*838,309z*2500/16 
    = 392957,386 Nmm 

x= Mx / Wx     
   = 392957,386/20860 
   = 18,837 N/mm2

    
 

  

 = m= x + y = 9,859+18,837  

  = m = 28,696 N/mm2
    

 

 

 = m= 29,398 N/mm2
    

Burkulma gerilmesi 

Fv = [k1.gn.(P+Q) / n]+ (Mg*gn)+ Fp  
Mg*gn =13,54*40*9,81=5313,09 N 

Fp = 0 

Fv = 2*9,81*(1100+800)/2] + 5313,09 + 0 
    = 23952,09 N 
 
R o tarafta etkili olan 

leme , k3 1 
 k3 2 

etkilidir.  



= 3,46     

k3.M  = [k3.gn.((P+Q)/2+G+M+H) / n]  

      = 1.2*9,81*((800+1100)/2+1500+200+100)/3 

      = 10791 N 

k = [(Fv + k3.M ). ] / A 

    = (23952,09+10791)*3,46/1725 

k =69,687 N/mm2   

k3 
2 

kaymayan bir 

1 

 

e 
 

     

 = m= x + y  perm 

 = m = x + y = 29,398 N/mm2
     perm = 205 N/mm2 

 

   

 = m +(Fv+k3.M )/A    perm 

   = 29,398 +(23952,09+10791) /1725 

   = 49,538 N/mm2
     perm = 205 N/mm2 

 
   

 = k +0,9 m     perm 

 = 69,687+0,9*29,398 

 = 96,145 N/mm2
     perm = 205 N/mm2 

 

 
 

           h1 = 75 mm 
b = 20 mm  
f  = 10 mm 
c  = 10 mm 
L = 140 mm 
 

Fx  
Fx = 691,159N 
  
S  
 

F =(Fx*(h1-b-f)*6)/(c2*(L+2*(h1-f))     perm        
     = (691,159*(75-10-10)*6)/(102*(140+2*(75-10))) 

     = 8,447 N/mm2
     perm = 205 N/mm2 



  

x  ve Fy 
sehimin 
verilebilir. 

 
 

370 N/mm2 f  

perm = 165.  k2  

 

a. E  

Durum 1 

gerilmesi:

Xp = 75 mm 

Yp = 10 mm 

Xq = Dx/8 =187,5 mm 

Yq = 0 mm  

FX= k2*gn*[Q*(xq-xs)+ P*(xp-xS)] / n*h 
 

s =0, 

Fx = [k.gn.(Q.xq+P.xp)] / h.n  
    = 1,2*9,81*(800*187,5 +1100*75)/(3300*2)  
    = 414,695 N 
My = (3. Fx. Lk) / 16   
     = 3*414,695*2500/16 
     = 194388,281  Nmm 

y = My / Wy       

    = 194388,281 / 11660 
    = 16,67  N/mm2

    

 

FY= k2*gn*[Q*(yq-ys)+ P*(yp-ys)] / (h*n/2) 
ve ray merkezi s =0, 

Fy = [k.gn.(Q.yq+P.yp)] / (h.n/2) 
    = 1,2*9,81*(800*0+1100*10)/(3300*2/2) 
    = 39,24 N 
Mx = (3. Fy. Lk) / 16 
     = 3*39,24*2500/16 
     = 18393,75 Nmm 

x = Mx / Wx     
    = 18393,75 / 20860 
    = 0,881 N/mm2

    
 
Topl   

 = m = x + y = 16,67+0,881  

 = m = 17,551 N/mm2
    

 



Durum 2
gerilmesi: 
Xp = 75 mm 
Yp = 10 mm 

Xq = 0 mm 

Yq = Dy/8=1300/8 =162,5 mm 

FX= k2*gn*[Q*(xq-xs)+ P*(xp-xS)] / n*h 

s =0,  

Fx = [k.gn.(Q.xq+P.xp)] / h.n  
    = 1,2*9,81*(800*0 +1100*75)/(3300*2) 
    = 147,15 N 
My = (3. Fx. Lk) / 16   
    = 3*147,15 *2500/16 
    = 68976,562  Nmm 

y = My / Wy       

    = 68976,562 /  11660 
    = 5,915 N/mm2

    
 
Fy= [k.gn.(Q.yq+P.yp)] / (h.n/2) 
   = 2*9,81*(800*162,5+1100*10)/(3300*2/2) 
   = 502,985 N 
Mx= (3. Fy. Lk) / 16 
    = 3*838,309z*2500/16 
    = 235774,218 Nmm 

x= Mx / Wx     
   = 235774,218 /20860 
   = 11,302 N/mm2

    
 

lme gerilmesi   

 = m= x + y = 5,915+11,302 

 = m = 17,217 N/mm2
    

 

 = m= 17,551 N/mm2
    

b. Burkulma gerilmesi 
 
Fv = (Mg*gn)+ Fp 

Mg*gn = 13,54*40*9,81=5313,09 N 

Fp = 0 

Fv = 5313,09 

k3.M  = [k3.gn.((P+Q)/2+G+M+H) / n]  

      = 1.2*9,81*((800+1100)/2+1500+200+100)/3 

      = 10791 N 

k = (Fv + k3.M )/ A 

    = (5313,09+10791)/1725 

    = 9,3357 N/mm2
    



 
  

 = m = x + y   perm 

          = 16,67+0,881  

 = m = 17,551 N/mm2
    perm =165 N/mm2

    
 

   

 = m +(Fv+k3.M )/A = 17,551+9,3357  perm 

   = 26,886 N/mm2
    perm =165 N/mm2

    
 

 
 

           h1 = 75 mm 
b = 20 mm  
f  = 10 mm 
c  = 10 mm 
L = 140 mm 
 

x 
 

 
Fx = 414,695 N 
 S  
 

F = (Fx*(h1-b-f)*6)/(c2*(L+2*(h1-f))  perm        
     = (691,159*(75-10-10)*6)/(102*(140+2*(75-10))) 

     = 5,068 N/mm2
     perm = 165 N/mm2 

 
 

 
Sehim h x  

 
 

 

 

370 N/mm2 f  

perm = 165. 

 

Fs   

FS = 0,4.gn .Q  

     = 0,4*9,81*800 

     = 3139,2 N  

 Xi  

     = 800 mm 

 
 



 

 
 

 
 

 

 

Durum 1 

gerilmesi: 
 

FX= [gn*P*(xP-xs)+ FS*(xi-xS)] / n*h 
 

 xs = 0,  
 

FX= [gn*P*xP+ FS*xi] / n*h 
   = 

[9,81*(1100*75)+3139,2*800)]/(3300*2) 
   = 503,134 N 
My= (3. Fx. Lk) / 16  
    = 3*503,134*2500/16 

                = 235844,062 Nm 

            y= My / Wy  

                        = 235844,062 / 11660 
               = 20,226  N/mm2

    
 

  



Durum 2
gerilmesi: 

FY= [gn*P*(yP-ys)+ FS*(yi-ys] / (h*n/2)   
 

ys = 0, 

F =200/2 = 100 mm 
           FY= [gn*P*yP+ FS*yi] / (h*n/2)   

               = [9,81*(1100*10)+3139,2*100)]/(3300*2/2) 
               = 127,82 N 
           Mx= (3. Fy. Lk) / 16  
               = 3*127,82*2500/16 
               = 59919,034 Nm 

           x = Mx / Wx     
               = 59919,034 / 20860 
               = 2,872 N/mm2

             
 

          b. Burkulma gerilmesi 
 

Fv = (Mg*gn)+ Fp 

Mg*gn =13,54*40*9,81=5313,09 N 

Fp = 0 

Fv = 5313,09 

k3.M  = [k3.gn.((P+Q)/2+G+M+H) / n]  

                 = 1.2*9,81*((800+1100)/2+1500+200+100)/3 

                 = 10791 N 

 k = (Fv + k3.M )/ A  

    = (5313,09+10791)/1725 

       = 9,3357 N/mm2
    

 
            

 = m= x + y = 20,226 + 2,872  perm 

                     = 23,098 N/mm2
     perm =165 N/mm2

           

 
   

 = m +(Fv+k3.M )/A  

   = 23,098 + 9,3357  perm 

   = 32,433 N/mm2
     perm =165 N/mm2

           
        

 
 

x kuvveti, Normal 
 

 
Fx = 414,695 N 

  

F = (Fx*(h1-b-f)*6)/(c2*(L+2*(h1-f))  perm        
           = (691,159*(75-10-10)*6)/(102*(140+2*(75-10))) 

           = 5,068 N/mm2
     perm = 165 N/mm2 



 
 x ve Fy 

en  modunda 
 

 
Fx  
Fy  

y  = (0,7 . FY . L3) / (48 .  . IX)+  str-y     y- e    perm 

     = 0,7*838,309*25003)/(48*2,1*105*1020000) 

     = 0,89 mm  perm = 5 mm 
 

x  = (0,7 . FX . L3) / (48 .  . IY) +  str-x     x-  perm 
     = 0,7*691,159*25003)/(48*2,1*105*524800) 

     = 1,429 mm  perm = 5 mm 

 

C)  RAY HESABI (Normal Hareket)  
 

 

 
 
  
 G = 1500 Kg, 
 Gx =130 mm,  
 Gy =960 mm  
 xG = %10Gx = 13 mm,  
 yG = %5Gy = 48 mm 
 xS = 0 mm  
  
 
 
 
  
 

 
 
 
 
 
 
 

gerilmesi 
 
FX = [k2.gn.G. (xG+xS)] / n.h  
     = 1,2*9,81*1500*13)/( 3000*2) 
     = 38,259 N 
MY = 3.FX.L /16 
     = 3*38,259*2500/16 
     = 17933,91 Nm 

Y = MY / WY = 17933,91 /5389 
     = 3,33 N/mm2 

 

Y Ekseni 

X Ekseni 



FY = (k2.gn.G. yG) 2 / n.h  
     = 1,2*9,81*1500*48*2/(3000*2) 
     = 282,528 N 
MX = 3.FY.L /16 
     = 3*282,528*2500/16 
     = 132435 Nm 

X  = MY / WY = 132435 /9169 
     = 14,45  N/mm2 

 
Burkulma gerilmesi  
Fv = (Mg*gn)+ Fp 

    = 40*7,379*9,81+0 
    = 2895,519 N 
k3.M  = [k3.gn.((P+Q)/2+G+M+H) / n]  

      = 1.2*9,81*((800+1100)/2+1500+200+100)/3 

      = 10791 N 

k = (Fv + k3.M )/ A = (2895,519+10791)/940 

    = 14,560 N/mm2 

 
 

  

 = m= x + y    perm 

              = 3,33 +14,45 

         = 17,78 N/mm2   perm =165 N/mm2   
 

  

 = M +(Fv + k3.M )/ A < perm 

   = 17,78+14,560 

   = 32,34 N/mm2   perm =165 N/mm2   
 

 
 

 

F = (Fx*(h1-b-f)*6)/(c2*(L+2*(h1-f))  perm  
    = 38,259*(65-10-8)*6/(62*(140+2*(65-8))) 

    = 1,17 N/mm2   perm =165 N/mm2       
 

  
 

y = (0,7 . FY . L3) / (48 .  . IX)+  str-y     y-  perm = 10mm 

    = (0,7*282,528*25003)/(48*2.1*105*409500) 

    = 0,74 mm  perm = 10mm 

x = (0,7 . FX . L3) / (48 .  . IY) +  str-x     x-  perm = 10 mm 

    = (0,7*38,259*25003)/(48*2.1*105*188600) 

    = 0,22 mm  perm = 10mm 

 
DUR. 


