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Jarwidus

Principle of analysis — separate in-situ and precast elements and
impose self equilibrating forces (X) and moments (M)

Cross section Longitudinal section

Note — this is an application of St. Venant’s principle — the self-
equilibrating moments must be caused by vertical forces between the
in-situ and precast but we do not need to know the details

Loads due to prestress applied to the precast section alone

No loads
applied to
in-situ * Gi+ *

Forces due
to prestress

NG

Pe
In-situ M, = N,=0
Precast | M;=-Pe N, =P,

Must be rigorous with
signs

« External moments and
all curvatures positive
sagging

+ External forces positive
in compression

+ Self-equilibrating forces
and moments +ve as
shown on previous

page



Additional self-
equilibrating moments
and forces after creep
has taken place

Att=c
In-situ M, =-aXy/2-M, N, =X,
Precast M,=-Pe+yX,+ M, N, =P -X,

Remember vy, is -ve

Change in curvature in the precast section will thus be:-

A/cp =

1
(—-P,ewLXpy1 +Mp)-E 7 (-Pe)

poTp pr
=l oo+ o), + X, )]

rhp

Similarly, for the in-situ concrete A, — _ (I+p) 4 aX »
i p
E,I 2
These must be equal to ensure compatibility, so
EI

(1+k)M, + J’H‘"aﬁX -7 Pe where k=2
2) 7 l+¢ EI

i1




Similarly, the change in compressive interfacial strain in the precast section

As, = Ey} (pPe-(+ @M, +y.x, )+ — IA (e -(+p)x,)

PP PP

Must equal the interfacial strain in the in-situ concrete

X
EI 2% 2 Ed 7

After equating these expressions and rearranging, the equations for
curvature change and strain change can be rearranged to give:-

(24 ﬁ Mp @ Be

gy X,| 1+e (yle+rp2)Pt

where @=1+k . and rp?':]p/Ap
a

ﬁZJ’NL—Z‘" rizz‘[i/Ai

2

7=y +r,,2 +/{%+ rfj Solve for M, and X,
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