Retrofitting of Risky Reinforced Concrete Buildings
or Structures - Structure and Foundation

The aim of retrofitting is to recover deficiency in originally inadequate design or to
strengthen an existing adequate design to augment its capacity for additional
loads or floor heights.

if the alternative is to demolish and reconstruct an existing Building or structure,
then retrofitting is very ecocnomic in time and fund requirement. In any case
retrofitting produces more value than cost. But the design and construction both
require care and confidence from experience. Furthermore, the design is
challenging and requires ingeﬁiity on'the part of the Designer,

In mos! cases, partic:ula_ri;{f for columns, relieving of incident loads by temporary
vertical supports and their bases is needed and this is a critical piece of work.
The tops of the vertical supports are engaged with bottom of beams or - In case
of fiat plates or slabs - bottom of slabs.

Footings: If the footing is s'ructuraily inadequate but has adequate foundation
from bearing capacity point of view the solution is simple, requiring grafting of
new concrete layer without reinforce ment or with reinforcement if needed for
shrinkage reinforcement with propcr bonding for transmitting horizontal shear. In
case of bearing capacity exceeding al'owable limit, the footing is to be enlarged
and sftructure strengthened.
M ol 2o yf ﬁg,ﬁﬁféﬁ,{?;rr

Usually extension of existing footing up to ane foot on all sides is sufficient, in
which case the edges of R.C. footings can be broken up to 2%" and new
extension reinforcement welded concrete grafting shall be done top, in additional
thickness including making 2" wide 2" grooves at 10° c/c. The additional
thickness depends on requirement for iesisting bonding mﬂrnenﬂ

Columns. The columns can be refrofitted by putting a layer of additional
concrete along with reinforcemeni around the existing column cross section
which carries the jargon ‘jacketing’. For sharing of load by jacketing concrete the
surface of existing column have to be providad with horizontal grooves of proper
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size and spacing or simply chipping and roughening for achieving the same
purpose. For transfer of loads from vertical re-bars in the jacket to foundation
below concrete a large - enough plain concrete pedestal is provided.

Beams: Retrofitting of beams may owe its need to three different causes -
namely,

- Continuation of bottom re-bars cut off too early away from columns to
near the edge of columns. or embedment in RC columns supporting
them. '

- Providing additional re-bars in bottom or top.

- Making up deficiency of web steel.

This operation does not require difficult load relief system. Placing a few vertical
supports below the beam at about 5 ft. centres is usually enough. Insertion of
new steel requires grogving in exisiting concrete, placing the re-bar and filling in
by rich mortar around the new re-bars of thickness good enough for requirement
of clear cover. On account of presence of slirrups additional re-bars need to be
placed just outside them and bonded to them by spot welding every 2 feet
distance. This requires additional thickness of concrete or very rich cement
mortar for ensuring adequate clear cover over additional bars.

Making up deficiency of web steel is a difficult business. Additional vertical re-
bars have lo pass through holes across the slab thickness on the two sides of
beam. Large size new web bars should be selected to make their spacing large
enough with the limitation of at least one bar in each one half effective depth. The
new web bar may be in two parts, ‘the upper and the lower welded together at
midheight. The upper part is in the form of inverted U passing through the holes.
Grooves shall be made at top, sides and bottom so that additional web bar can
be made of the same dimension and profile as existing ones. The grooves shall
be refilled with very rich cement mortar say 1:1% using coarse sand of F.M. 2.30
min.
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Slabs: Retrofitting of floer slab needing replacement of corroded re-bars requires
light support below. The operation comprises digging out the corroded re-bars
along 2 inch width symmetrical about re-bars, replacing by new bars of equal or
larger size along with adequate lap length at two ends and refilling by very rich
comment mortar. Say 1:1% with coarse sand of F.M. 2.30 min.

In case of need for additional re-bars to cover existing inadegquacy, new re-bars
may be placed in grooves spaced at spacing same as existing one placed
midway between existing bars or al twice existing spacing with alternate spacing
of existing re-bars spared, as needed by design.

Top: In case of incorporation of additional steel bars beams or floor slabs at top it
is easy to dig grooves, place the re-bars and fill the annular space by concrete or
very rich mortar of adequate l]'umkness to meet clear cover raqulrﬂnml

Many retrofitting projects have been done by us successfully and satisfactorily.

A list of such projects with design/construction dales and estimate of cost at the
time is enciosed herewith.
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RETROFITTING WORK PERFORMED SINCE 2002

Dateof | L i L. va:manugk. AR SR
wmkmh‘ & Name of "“k g ﬂnh‘:"ﬁ:! _ !'lmgéf.?
Aug 2002 | Rectification and supervision of structural design of .00 Century Reality Lid.
the complex
ﬂ"‘“‘"“‘}scp 2003 | Repair and Retrofitting work in Bangabandhu National 37.14 National Sports
:{' beifry Stadium at Dhaka (Bay 44 o Bay 89) Sosins Council, Dhaka
Sep 2003 | Structural Repair, Renovation and Rehabilitation 317.38 National Sports Council
including Improvement of the existing facilities of
Bangabandhu National Stadium (From Bay No. 44-
89)
Sep 2003 | Construction of vertical extension of School Building <38 KAFCO
including 2 nos. foundation strengthening work at
KAFCO Housing Colony, Bandar, Chittagong
June 2004 | Repair of cracks at differemt places of VIP room, 7.00 MES, Bangladesh
dining hall, library room of station officers Army
Jyo+-Sep 2004 | Earthquake resisting R.C frame and R.C column work e

=

on R.C piles cast in situ mainly outside buiiding.

jﬂilwer Bangladesh
d.

Structural Repair, Retrofitting and strengthening etc. 14,74 Nationa! Sports il
:’f o of the existing foundation, ground floor, first floor o —
and vertical extension of 2 fleors of the existing
Super Market at Bangabandhu National Stadium
Complex, Dhaka
Aug 2005 | Design and Construction of Remedial Repairs for 400 E""““"“”d"-r Saap
degenerated and deficient R.C. columns and bracings .y
of the six storied factory building owned by the
Company at 265, Tejgaon Industrial Area
Cict 2005 Structural work for improvement of the existing 13.38 Standard Chartered
building at Chowk Bazar Bank, Dhaka
" Structural Repair, Retrofitting work of Bangabandhu 170.98 : :
2005 Mational Sports C |
D52 2005 | Nasonal Suadiws, Dieks W Sy Come
Dec 2005 | Structural Repair, Retrofitting and strengthening of 146.85 National Sports Council
remaining portion of Super Market and BSJA
building including extension al Bangabandhu
National Stadium Complex, Dhaka
Mﬁﬁ Structural work for providing new mild steel /RC 15.00 Standard Chartered
siructural frame due to creating open space for Bank
Banking hall at new location of SCB North Gulshan :
Branch
June 2006 | Re-strengthening of existing civil structure 132.00 Incepta

Pharmaceuticals Lid,










