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Abstract— Seismic insurance of structures is a need-based
idea expected to enhance the execution of any structure
under future seismic tremors. Seismic tremors of differing
greatness have happened in the later past in India, bringing
on broad harm to life also, property. Some as of late created
materials and systems can assume basic part in basic repairs,
seismic reinforcing and retrofitting of existing structures,
whether harmed or undamaged. The essential worry of an
auxiliary specialist is to effectively restore the structures as
fast as could reasonably be expected. Choice of right
materials, methods and strategies to be utilized for the repair
of a given structures have been a noteworthy difficulties.
Imaginative strategies of the basic repairs have numerous
points of interest over the traditional procedures. A few
rules in regards to choice of materials for repair work, for
example, steel, fibre strengthened polymer, has been
examined in the present paper. The determination of
materials also, methods to be utilized rely on upon
numerous viewpoints that might be seen from various
prospective i. e. prerequisite and accessibility of monetary
assets, relevance and suitability of materials for the repair of
harmed structures. Utilization of standard and creative repair
materials, proper innovation, workmanship, and quality
control amid usage are the key variables for fruitful repair,
fortifying and rebuilding of harmed structures.
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I. INTRODUCTION

Jacketing is the most famously utilized technique for
reinforcing of building segments. The most normal sorts of
coats are steel coat, fortified solid coat, fibre strengthened
polymer composite coat, coat with high pressure materials
like carbon fibre, glass fibre and so on. The fundamental
purposes of jacketing are:

1) To build solid imprisonment by transverse fiber
fortification, particularly for roundabout cross-sectional
segments

2) To expand shear quality by transverse fiber Support

3) To increment flexural quality by longitudinal fiber
support gave. They were tied down at basic areas.

Transverse fiber should be wrapped all around the
whole boundary of the individuals having close circles
adequately covered or welded all together to expand solid
control and shear quality. This is the manner by which
individuals with round cross-segment will show signs of
improvement control than part with rectangular cross-
segment. Where square or rectangular cross-segments are to
be jacketed, roundabout/oval/curved coats are most often
utilized and the space between the coat what's more,
segment is loaded with cement. Such sorts of multi-moulded
coats give a high level of restriction by temperance of their
shape to the join area turned out to be more viable.

Rectangular coats ordinarily do not have the flexural

firmness expected to completely bind the solid. In any case,

round and oval coats might be less attractive because of:

1) Need of extensive space in the building potential
challenges of fitting in the coats with existing parcel
dividers, outside cladding, what's more, non-basic
components and

2) Where an oval or circular coat has adequate solidness to
limit the solid along the long measurement of the cross-
section is interested being referred to. The longitudinal
strands like longitudinal support can be successful in
expanding the flexural quality of part in spite of the fact
that they can't successfully expand the flexural limit of
building outlines on the grounds that the basic minutes
are situated at shaft section closes where the majority of
the longitudinal strands are hard to puncture through to
get adequate dock.

Il.  TECHNICAL CONSIDERATIONS

The principle goal of jacketing is to build the seismic limit
existing apart from everything else opposing confined
structures. In verging on each case, the sections too .as light
emissions existing structure have been jacketed. In contrast
with the jacketing of strengthened solid segments, jacketing
of strengthened cement shafts with pieces is troublesome
yielding great repression since piece causes block in the
coat. In structures with waffle section, the expansion in
firmness acquired by jacketing sections and some of the
ribs, have enhanced the effectiveness of structures.
Sometimes, establishment frameworks are reinforced and
solidified by jacketing their shafts. An expansion in quality,
solidness and malleability or a mix of them can be gotten.
Jacketing serves to move forward the sidelong quality and
malleability by repression of pressure concrete. It ought to
be noticed that retrofitting of a couple of individuals with
jacketing or a few other encasing methods won't not be
compelling enough to enhance the general conduct of the
structure, if the remaining individuals are not pliable.

I11. JACKETING OF COLUMNS

Jacketing of sections comprises of included cement with
longitudinal and transverse support around the existing
segments. This kind of reinforcing enhances the hub and
shear quality of segments while the flexural quality of
section and quality of the bar segment joints continue as
before. It is too watched that the jacketing of sections is
most certainly not fruitful for enhancing the flexibility.
noteworthy point of preference of segment jacketing is that
it enhances the sidelong load limit of the working in a
sensibly uniform and conveyed way and consequently
maintaining a strategic distance from the centralization of
solidness as on account of shear dividers. This is the means
by which significant fortifying of establishments might be
stayed away from. What's more the first capacity of the
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building can be kept up, as there are no significant changes
in the first geometry of the working with this strategy. The
jacketing of sections is by and large completed by two
techniques: (i) strengthened cement jacketing and (ii) steel
jacketing.

IVV. REINFORCED CONCRETE JACKETING

Fortified cement jacketing can be utilized as a repair or
fortifying plan. Harmed areas of the current individuals
ought to be repaired before their jacketing. There are two
primary purposes of jacketing of sections:

1) Increase in the shear limit of segments all together to
achieve a solid segment frail pillar plan furthermore,

2) To enhance the segment's flexural quality by the
longitudinal steel of the coat made nonstop through the
chunk framework are tied down with the establishment.
It is accomplished by passing the new longitudinal
fortification through gaps bored in the chunk and by
setting new cement in the pillar section joints as
represented in figure 1. Restored areas are outlined

thusly so that the flexural quality of segments ought to
be more prominent than that of the bars. Transverse
steel above and underneath the joint has been furnished
with points of interest, which comprises of two L-

molded ties that cover corner to corner in inverse
corners. The longitudinal support normally is packed in
the section corners in light of the presence of the bars
where bar packs have been utilized as appeared as a part
of figure 1. It is suggested that not more than 3 bars be
packaged together. Windows are typically drilled
through the piece to permit the steel to go through and
in addition to empower the solid throwing process.
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4 B s =y Fig. 1: Construction Technique for Column Jacketing
4
— Match with the concrete of the existing structure.
Properties of jackets — Compressive strength greater than that of the existing structures by 5 N/mm2or at least
equal to that of the existing structure.
— 10 cm for concrete cast-in-place and 4 cm for shotcrete.
Minimum width of — If possible, four-sided jacket should be used.

jacket

— A monolithic behaviour of the composite column should be assured.
— Narrow gap should be provided to prevent any possible increase in flexural capacity.

Minimum area of
longitudinal
reinforcement

— 3Afy, where, A is the area of contact in cm2 and fy is in kg/cm2

—  Spacing should not exceed six times of the width of the new elements (the jacket in the
case) up to the limit of 60 cm.

— Percentage of steel in the jacket with respect to the jacket area should be limited between
0.015and 0.04.
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At least, 12 mm bar should be used at every corner for a four sided jacket.

Minimum area of
transverse
reinforcement

Designed and spaced as per earthquake design practice.

Minimum bar diameter used for ties is not less than 10 mm or 1/3 of the diameter of the
biggest longitudinal bar.

The ties should have 135-degree hooks with 10bar diameter anchorage.

Due to the difficulty of manufacturing 135-degree hooks on the field, ties made up of
multiple pieces, can be used.

Shear stress in the
interface

Provide adequate shear transfer mechanism to assured monolithic behaviour.

A relative movement between both concrete interfaces (between the jacket and the existing
element) should be prevented.

Chipping the concrete cover of the original member and roughening its surface may
improve the bond between the old and the new concrete.

For four-sided jacket, the ties should be used to confine and for shear reinforcement to the
composite element.

Connectors should be anchored in both the concrete such that it may develop at least 80%

Connectors

of their yielding stress.

— Distributed uniformly around the interface, avoiding concentration in specific locations.
— Itis better to use reinforced bars (rebar) anchored with epoxy resins of grouts.

Table 1: Details for Reinforced Concrete Jacketing.

V. STEEL JACKETING

All around concreting of column has been much of the time
fulfilled by jacketing with steel plates. A general highlight
of steel jacketing is specified in Table 2.

StQEI plate * At least 6 mm.
thickness
+ 1.2 to 1.5 times splice length in case of
Height of flexural columns.
jacket * Full height of column in case of shear

columns.

Free ends of
jackets
bottom

Clearance.

» Welded throughout the height of jacket,
size of weld1”
* 38 mm (1.5 inch), steel jacket may be
terminated above the top of footing to
avoid any possible bearing of the steel
jacket against the footing, to avoid local
damage to the jacket and/or an undesirable
or unintended increase in flexural capacity.

Gap between
steel jacket
and
concrete
column Size
of anchor
Number of
anchor bolts

« 25 mm fill with cementations grout.

* 25 mm in diameter and 300 mm long
embedded in 200 mm into concrete
column.

* Bolts were installed through pre-drilled
holes on the steel jacket using an epoxy
adhesive.

» Two anchor bolts are intended to stiffen
the steel jacket and improve confinement of
the splice.

Shape of
jackets

» Rectangular jacketing, prefabricated two
L-shaped panels The use of rectangular
jackets has proved to be successful in case
of small size columns upto 36 inch width
that have been successfully retrofitted with
%" thick steel jackets combined with
adhesive anchor bolt, but has been less
successful on larger rectangular columns.
On larger columns, rectangular jackets
appear to be incapable to provide adequate
confinement.

Table 2: Details of Steel Jacketing.

Fig. 2: Construction Technique for Steel Jacketing

VI. FRP JACKETING

Existing Column

_Carbon fibre /
strap dipped into
epoxy resin

Fig. 3: Carbon Fiber winding
A few scientists have explored the likelihood what's more,
attainability of fiber fortified polymer composite coats for
seismic reinforcing of sections winding them with high
quality carbon strands around section surface to include
winding bands (figure no. 3) The benefits of this strategy
are:
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— Carbon fiber is adaptable and can be made to contact
the surface firmly for a high degree of constrainment;

— Confinement is of high degree on the grounds that
carbon fiber is of high quality and high modules of
versatility are utilized;

— The carbon fiber has light weight and rusting does not
happen.

VII. LIMITATIONS

There are a few detriments connected with the section

jacketing strategies well,

— Now and again the vicinity of shafts might require
greater part of new longitudinal b to be packaged into
the edges of the coat;

—  With the vicinity of the current section it' hard to give
cross binds to new longitudinal bars which are not at the
corners of the coats;

— Jacketing is construct for the most part with respect to
designing judgment as there is a lack of rules

VIIl. BEAM JACKETING

Jacketing of pillars is prescribed for a few purposes as it
offers progression to the segments and builds the quality and
firmness of the structure. While jacketing a pillar, its
flexural resistance must be precisely processed to maintain a
strategic distance from the formation of a solid pillar frail
segment framework. In the retrofitted structure, there is a
solid probability of progress of method of disappointment
and redistribution of powers accordingly of jacketing of
segment, which might consequently causes shaft pivoting.
The area of the pillar basic area and the interest of the
current fortification ought to be thought about. Jacketing of
pillar might be completed under various ways, the most
widely recognized are uneven coats or 3- also, 4-sided coats.
At a few events, the piece has been punctured to permit the
binds to experienceand to empower the throwing of cement.
The bar ought to be jacketed through its entire length. The
support has additionally been added to expand pillar flexural
limit decently and to create high joint shear stresses. Top
bars crossing the orthogonal shafts are put through gaps and
the base bars have been put under the soffit of the current
pillars, at each side of the current section. Pillar transverse
steel comprises of sets of U-molded binds settled to the top
coat bars and of altered U-formed ties put through holes in
the section, firmly divided ties have been put close to the
joint locale where bar pivoting is relied upon to happen
(figure no. 4). The fundamental elements of fortification
points of interest of bar jacketing are given in table 2
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Four face jacketing of beam
Fig. 4: Construction Technique for Beam Jacketing.

In spite of the fact that those rules can give a
levelheaded premise for down to earth outline, scrutinize
still needs to address basic viewpoints in the conduct of
jacketed components. The adjustment in conduct in jacketed
components, whose shear range/profundity proportions are
altogether decreased, due to their jacketing, should be
cleared up.
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