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A 703

Load Transfer in Beams Strengthened by Means
of Glued Steel Sheets

Transfert des efforts dans les poutres renforcées
par des toles d’acier collées

KraftUbertragung bei durch angeklebte Stahibleche
verstarkten Stahibetonbalken

A. DEL RIO BUENO J. ORTIZ HERRERA
Archit. Prof.

Instit. Eduardo Torroja Politechn. Univ.

Madrid, Spain Madrid, Spain
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roblems between old and new part. Other way, reduced effectiveness and fragile
ailures phenomena may appear. The definition of an analytical model for
evaluation of load transfer problems in this kind of elements requires the
Erevious formulation of realistic and reliable constitutive laws for tangential
ehavior of interfaces steel-epoxi adhesive-concrete. 1In this sense, a good
agreement with other authors experimental data can be obtained by using the
expressions of fig.l, connectinf_local adhesion stresses (t) to local slips (s).
Curves resulting from their utilization are also observed in (fig.l).
Using proposed constitutive laws, a first ’approach’ to the problem can be done
by numerical simulation of ’pull-out’ trials. Equilibrium and deformation
compatibility conditions define a second order ifferential equation. Its
numerical treatment provides information about interface ultimate situations:
once known interface characteristics, for every steel sheet thickness, a meximum
irelative) transferable load (Nrmax/Nru) and its corresponding maximum transfer
ength (Ltmax) can be defined, independently of other parameters (fig.2). For
most usual thickness in strengthening interventions, maximum transferable load
is minor than ultimate tension load in the steel shest (Ntoax<Nru). This
evidences the relevance of load transfer problems.
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A_ more refined study of load transfer problems in R.C. strengthened flexural
elements can be based in composite girders theory. Its apgllcation provides
equilibrium and deformations compatibility conditions (fig.3).
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The resulting five equations system FIC. 4 3?435» ®
including two non-linear first order Y
ifferential equations) is solved by usinf Q. Ve omewai Forse ; 448 YPARIO 10018 (me)
numerical methods. This analytical mode . e

defines for every considered situation the —
bond stresses and slips distribution along
the interface, 8as well as tensile forces
along the satrengthening sheet. A good
agreement with other authors test results
has been found (fig.4)

Using the. proposed general model,
interface ultimate situations have been
systematically analyzed for a big number
of flexural strengt eninﬁ configurations,
including different sheet thickness,
interface properties and geometrical and
mechanical characteristics of pre—existing
R.C. beam. Several conclusions related to
transfer capacity of these interfaces have
been obtained: StuM)
— Load transfer concentrates in reduced |. ‘ :

zones near the ends of the strengthening . f

Mimt)

sheet. For interface ultimate
situations, the extension of this zones 5
of maximum transfer, approximately i g
matches the corresponding maximum : ]
transfer length (lrmax), obtained in :

numerical simulation of ’pull-out’ trial ; 2
for the interface and sheet thickness :

considered.

— For interface ultimate situations, load
transferred along each of these zones
accords with maximum transferable load
corresponding to considered interface
and steel sheet thickness (Nrmax).

Simultaneous consideration of previous
conclusions allows the establishment of a
simplified design model, able to define
the necessary length of strengthening
sheet to avoid load transfer mechanism

collapse (fig.5). According to it, a i b X

double verification should be done: ) i Nitia

- Tae . disgogit%gn tof ?treggthening dgteel

sheet must be first analyzed as an ordina

EyiUL““'“ : ”Ian Re—bar. Anchorage length should gg

cr_r—ﬂ } ) :onsigere? e%ga%nro corresponding maximum
= - =E] n ransfer leng max).

z Las MAK (L Lae} 7 - A specific transfer check should be done

that at a distance of the end of the sheet
equal to corresponding maximum transfer
length (Ltmax), the required axial load in
the sheet (admitting complete interaction
with pre-existing beam) do not exceed the
corresponding maximum transferable load

l a8x ).
W}_;~-u. Both previous conditions define the needed
il 3 extension of the strengthening sheet, and
: "o Jointly with necessary analysis of critical
Lraegd (0| Lox (10| AtLrew sections of the beam, allow the complete
T = design of this kind of strengthening

L H interventions.
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