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Reference Calculations Output 

  التصميم الانشائي حسابات 

 Box Culvert Design :- 

 

ϒs=18 kn/m
3
                                   ϒw=9.81 kn/m

3
                            

ϒc=24 kn/m
3
 

TS=TW=T=300 mm          
 

               c=50 mm                                     

Ø=30
o
 

H=0.5 m                                           lspan=3000 m                                

w=1 m 

 Loads :- 

1.  Dead load :- 

 S.w top slab : 

Dctop = t* ϒc*w=0.3*1*24=7.2kn/m 

 S.w of two haunch : 

Dchaunch = 2*h*t
2
*w* ϒc=2*0.5*0.3

2
*1*24= 

2.16 kn/m 
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Reference Calculations Output 

 S.w of wall :- 

Dcwall = t*l*w* ϒc=0.3*3.3*1*24=23.76 kn 

2. Earth pressure :- 

 Earth pressure vertical :- 

Ev=fe* ϒs *h*w 

Fe=1+0.2
 

 
=1+0.2[

   

   
]= 1.03 

Ev=1.03*18*0.5*1=9.27kn/m 

Earth pressure horizontal :- 

Eh= ϒ*h*w 

ϒmax= ϒs*ko 

ko=1-               

ϒmax=0.5*18=  9   

          ϒmin=0.5 ϒs*ko=0.5*9=4.5 

 Earth pressure at the top slab :- 

          Ehmax=9*0.5=4.5kn/m 

          Ehmin=2.25 

 Earth pressure at the bottom slab :- 

          Ehmax=34.2 kn/m 

          Ehmin=17.1 kn/m 

3. Live load surcharge :- 

          H= 3.8 m 

           Heq=0.9-0.1(H-3)= 0.82 
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           Ls= ϒs*ko* Heq*w 

            

Reference Calculations Output 

            ko=1-               

           Ls=0.5*18*0.82*1=7.38 

3- Water load :- 

 For top slap :- 

           Wa= zero 

 For buttom slap :- 

          Wa=h*w* ϒw=9.81*3*1=29.43kn/m 

 

4- Live load :- 

 

تعطي عشوم أكبز مه الشاحىة  ) tandemمه الواضح ان العزبة ثىائية المحاور )

 التصميمية
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Reference Calculations Output 

 أولا ووسع الحمولة الحية علي شزيحة التوسيع 

 -عزض الشزيحة:

E = 2440 + 0.12 (S) =2440+0.12*3000= 2.8 m 

 -طول الشزيحة:

Espan = LT + LLDF(H) = 254+1*500 = 0.754 m  

 للتوسيع علي الشزيحة

110/2.8*0.754 = 52.381 

 لتزكيشها في العزضي فقط

52.381*0.75= 40 kn 

 -: ي يعطي أكبز عشمذالموقع ال

 

 

Mmax =    11.52 Kn.m 

يكون المحور الأول فوق الدعامة  أقصي قص يحدث عىدما

 )الحائط(

Vmax = 64 Kn 
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Reference Calculations Output 

 

 
Dca= 7.2 Kn/m 

Ev = 9.27 Kn/m 

 
Dcb = 25.9 Kn 

 
WA = 29.43 Kn/m 

 
Ehmax = 4.5 kn/m 

Ehmin = 2.25 kn/m 
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Ehmax = 29.7 kn/m 

Ehmin = 14.85 kn/m 

L.S   = 7.38 Kn/m 
 

Reference Calculations Output 

   

B=1000mm   

D=300-60-16/2=232mm 

f `c=35 N/mm
2
 

fy=420 N/mm
2
 

Mu=48.33 kn.m 

Ø=0.9 

 

 Mn=Mu/Ø=53.7 

 Ru=Mn/bd
2
=0.997 

 ρ =0.85f `c/fy*[1-√  
   

        
  =0.0024 

 ρmin=1.4/fy=0.0033 

 ρb=0.85f `c*ᴃ/fy(600/600+fy)= 0.0333 

 ρmax=0.6 ρb=0.02As= ρbd=
 

 As= ρbd= 

Ø16@200 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

773 mm
2
 

1010 mm
2
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Reference Calculations Output 

   

B=1000mm   

D=300-60-16/2=232mm 

f `c=35 N/mm
2
 

fy=420 N/mm
2
 

Mu=82.23 kn.m 

Ø=0.9 

 

 Mn=Mu/Ø=91.367kn.m 

 Ru=Mn/bd
2
=1.697 

 ρ =0.85f `c/fy*[1-√  
   

        
  =0.0042 

 ρmin=1.4/fy=0.0033 

 ρb=0.85f `c*ᴃ/fy(600/600+fy)=0.033 

 ρmax=0.6 ρb=0.02 

 As= ρbd= 

Ø16@200 

  

B=1000mm   

D=600-60-16/2=532mm 

f `c=35 N/mm
2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

967 mm
2 

1010 mm
2 
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Reference Calculations Output 

 fy=420 N/mm
2
 

Mu=-58.48 kn.m 

Ø=0.9 

 

 Mn=Mu/Ø=64.978 

 Ru=Mn/bd
2
=0.23 

 ρ =0.85f `c/fy*[1-√  
   

        
   =0.0005 

 ρmin=1.4/fy=0.0033 

 ρb=0.85f `c*ᴃ/fy(600/600+fy)=0.033 

 ρmax=0.6 ρb=0.02 

 As= ρbd= 

 

Ø16@100 

 

Wall design :- 

Rn=Mn/( f `c* b*h
2
)=0.021 

Kn= Pn/( f `c* b*h) =0.041 

 γ = 0.6 

From aci design handbook SP-17M(09) 

Interaction diagrams 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1772 mm
2
 

 

 

2010 mm
2 
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As=0.01Ag=3000mm
2 

As=3000/2 =1500mm
2
 for each face 

Ø16@100 

 

 

1500 mm
2
 

2010 mm
2
 

Reference Calculations Output 

 Distribution steel : 

Asdist=1750As/L
0.5

=0.31As<0.5As 

  Take Asdist=0.5As 

Top slab :- 

Top reinforcement 

Asdist=886 

Ø16@200 

Bottom reinforcement 

Asdis=387 

Ø12@200 

 

Side wall :- 

Outside face 

Asdist=057 

Ø16@200 

Inside face 

Asdis=750 

Ø16@200 

 

 

Bottom slab :- 

 

 

 

 

 

 

 

 

886 mm
2 

1010 mm
2
 

 

 

387 mm
2 

566 mm
2 

 

 

 

 

 
 

750 mm
2
 

1010 mm
2
 

 
 

 
 

750 mm
2
 

1010 mm
2
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Top reinforcement 

Asdis=484 

Ø12@200 

 

 

484 mm
2
 

566 mm
2
 

Reference Calculations Output 

 Bottom reinforcement 

Asdist=886 

Ø16@200 

Check for shear :- 

Max shear 

V=184.59 Kn 

Vn=       √        =635.05 Kn 

 

     

 

OK 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

886 mm
2
 

1010 mm
2
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( مقطع العبارة4-4شكل )  


