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Arch mechanism
Vb(x) = V(x) Pb

Beam mechanism
Contributing loads of arch and beam mechanisms
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1) Park, R., Paulay, T.: Reinforced Concrete Structures, John 
Wiley & Sons, New York, 1975. 

 
-5  

 

 
-6  

 

 
-7  

 

  
(a) A(h) (b) B(h) 

-8  

δC

V
b +δV

b

δT

V b

y
u

lB-region

ݖ݀ ݔ݀
ଵଵߪଵଷߪ +ଵଵߪ ݔଵଵ௫݀ߪ

ଷଷߪ

ଷଷߪ + +ଵଷߪݖଷଷ௭݀ߪ +ଵଷߪݖଵଷ௭݀ߪ ݔଵଷ௫݀ߪ ଵଵߪ
ଷଷߪ ଵଷߪ ଵଷ߮ߪ ௫,௭
௡ߪ ߬௡

φi+1

δxi+1

φi

δxi

xi xi+1

δzi

δzi+1

xi+1

z

x

Starting position of 
crack propagation

Crack path

Numerical assumption in B-region

Principal stress angle

Strength in beam mechanism

Vb =
yu

lB
b (fs - ft tanφi) δxiΣ

i

ft

fsφ
dx

Virtual crack path Vb =
yu

lB
δC

Equilibrium condition in the total element

b (fs - ft tanφ(x,z)) dxδC =

Equilibrium condition in the partial element

φi =
1
2 tan-1- zi

2 - h2 / 4
xizi

Numerical procedure to obtain the crack angle

zi+1 = zi + δzi

xi+1 = xi + δxi

δzi = δxi tanφi

With stirrup

Experiment
Calculation

Without stirrup

With hole

Hole

30

35

40

45

50

55

60

30 35 40 45 50 55 60

Ca
lc

ul
at

ed
 v

al
ue

 o
f 
Vb

(k
N

)

Experimental value of Vb (kN)

With stirrup
Without stirrup

y = 0.34 x - 0.19 
R² = 0.97 

0

50

100

150

200

250

0 100 200 300 400 500 600

V
al

ue
 o

f A

h (mm)

y = 188.43 x-1.00 

R² = 0.95 

0.0

0.4

0.8

1.2

1.6

2.0

0 100 200 300 400 500 600

V
al

ue
 o

f B

h (mm)

土木学会第73回年次学術講演会(平成30年8月)

 

-1008-

Ⅴ-504

 


