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EQUATIONS (continued)

Tensile forces in bolts

P =
Ptotal

N
= Pb + Pm

Fb = Fi + Pb

Fi = 0.75Fp = 0.75At Sp (re-used fasteners)

Fi = 0.75Fp = 0.9At Sp (permanent fasteners)

T = K Fi d

Joint stiffness constant

C =
kb

km + kb

Member stiffness (when the entire joint is made of the same material)

km
E d

= A exp (B d/l)

Static failure

np =
Sp

σb
=

Sp At

CP + Fi

nL =
Sp At − Fi

CP

no =
Fi

P (1− C)

Fatigue failure

σa =
C(Pmax − Pmin)

2At

σm =
C(Pmax + Pmin)

2At
+

Fi

At
=

C(Pmax + Pmin)

2At
+ σi

nf =
Se(Sut − σi)

Sutσa + Se(σm − σi)

Page 3 of 4



ME 354 Fall 2022: Final Exam Name:

Page 4 of 4


