Answer of HW1 Aconstfor L, &L,

*Equilibrium conditions:
In the vertical direction (Fig.1)

P=N,+2N,sna @

«Compatibility conditions:

N
: 1 1
From Fig.2, * P I AL,
AL, _ A2 ) y
sn(@+oa/2)  cosdal2) N;: axial force of truss member

A: cross sectional area

Since AL, is very small compared to L, _
dal2 is aso very small so that Fig.1

sn(a +doa/2)=sina, cos(da/2)=1

Hence,

AL =AL,sina (<AL)  (3)

sCongtitutiverelation (material properties)
(Fig.3)

AL _o N
Beforeyielding: | =7 " E T A
(Hooke'slaw)
After yielding: |5 =N —v ©)
A

E: Young’ s modulus

>
Fig.3 &



L oad(P) — vertical displacement (DL ,)relation

* Intheelastic rangefor both L, and L,:

From eq(4),
_LN, LN,
AL =—— (6-1), AL = 6-2
L==2 (6D, AL=—=2 (6-2)
and
AE AE

N, —rALl (7-D,  N,="=AL, (7-2)

2

Substituting %Equilibﬂum cond.
«Constitutive relation
p= %AL +2sina AIfALl (8 Compatibility

2

From eq(8) and eq(3), and L,/L,=sina

_AE (1+2sin’a)AL, (9)

2

(b) Inthe range where L, and L, areplastic and elastic respectively:
From eq(5), N, after yielding,
N,=AY  (10)
Since L, isstill elastic range, eq(7-1) isvalid for L.
Hence by substituting egs(7-1) and (10) into eq(1) and
using eq(3) and L,/L,=sina,

*Constitutive relation

P:AY+2AE

sin®aAL, (11)

2

At the load P where N,/A=EAL,/L =Y, L, reaches plastic conditions.
Hence at thisload, AL, = YL,/E  (12)



(c) Intherange where L, and L, are both plastic condition:

Since N, =AY (13)
From egs (10) & (13) and eq(1)
P=AY(l+2sna)  (14)

At the load P where N,/A=EAL,/L =Y, L, reaches plastic conditions.

Atthisload, AL, = YL,/E  (15)
From eq(13), eq(3) and L,/L,=sina,
AL, at this|oad,

AL ="
Esn‘a

(16)

Py

P=AYQ+2sna) | _______________

P=AY+2AYsin®q [----

AL, = YLJE

Esina

» AL,



