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(a) Soap-film analogy.
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(a) Shear stresses.
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(c) Crack pattern.
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BE. What sort of lateral confinement can a given spiral provide?

Consider a length of a spiral-wrapped circular section:
for a length 5™
volume of spiral = 4.pn D (approximately)
volume of concrete = (mD*/4)8

volume of spival dd

Let p; = volume of concrete DS

Calculate equmvalent confinement:

7208 =2 Aegfis oT f 2= {psfra)2
- . from previous research:
D
R . . F':."}.-'
fo = 083" + 40" = 085" + 40—

F o= 083 + 20p4




Agfs
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J Agglys

ACT objective 1s to msure that Pg = Py

Therefore, make sure spiral mcreases capacity of core enough to make up for loss of shell.
Before shell spalls: Py = Agf, + 0.85f - (4; - 4;)

After shell spalls: Pp = Achy + (deope - A(0.83F - + 2psks)




Set Pp = Py, calculats like tenms, expand:

Af + OBSEA — OBSE'A, = AL +A (0B + Jpf)

[enore the last term - verv small

then;

I:'-Ejfrll:ﬁ'*g — Ao -'I'I!'--:Ina'nl: 21 1::-—'. )

solve for spiral remforcement ratio we have:

_ DBSL(A; — A
e VO [y

i

A S [ v
conservatvely, change 0.425 to0 0.45 to get Eq. 10-6 of ACI-02:

_ 045f' fAgs /J - :
Py = ol 1} Egq 10-¢

— AJ0EM") — MApf

#
Small

winch says that the ratio of spiral remforcement shall not be lass than the value given by the equation
above; where £, 15 the specified yield strenzth of spiral remforcement but not more than 60,000 ps1.
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Slab Plan with Isostatic



