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ABSTRACT

e

Fire in the structure causes higher temperature at the concrete surface, which causes
reduction in compressive strength, modulus of elasticity of concrete. The architectural
and structural design of a building and construction has a significant effect on its fire
salety standards. It is well understood that this form of construction has good inherent
fire resistance but structural engineers do not traditionally consider fire as a load on a
structural frame. Building fires have the potential to be high fatality fires, due to greater
occupant numbers and more complex egress paths. The ohject is to save lives by
preventing the spread of fire and to ensure that the structure does not collapse before it
has been safely evacuated,

In the present work, effects of fire on concrete structures and
technical requirements for the satisfactory investigation, assessment and repair of fire
damaged reinforced concrete structures are studied. The majority of concrete structures
are not destroyed in a fire or a thermal exposure, and so one of the major advantages of
using concrete is that it can usually be casily repaired and reused aflerwards. In fact,
after a fire it is generally necessary to ascertain whether the residual safety level is still

| sufficient in spite of the mechanical decay of the materials. To this end, knowing the
!. residual properties of the materials is important for future action to repair and retrofit
the fire damaged structures. Different types of non-destructive evaluation of concrete

like rebound hammer test, ultrasonic pulse velocity test, pH test and carbonation test

to assess the condition of the existing  building,

In this project, the fire damaged chemical plant at Yasho

oncrete members etc. This building is 10yrs old. The Built-up area at
8q.ft. Total number of floors is (G+5),
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g1 Summary

dminud. The present work deals with NDT on fire damaged structoral clements.
Determination of Joad & moment CATYINg capacity of structural elements & Methods of
strengthening of fire damageqd structure. The structurs] eltments such as R.C.C. slabs.
beams and columns are designed by conventional working stress method and limit staze
methods, From the NDT results, suitable ype of jacketing is proposed for the fire

8.2 Conclusions

N Based on the NDT r‘ezﬁulhsf Azm]}rgjs & ijgn fﬂllﬂWiJ'}g conclusions are derived:

i

The original grade of concrete was 25N'mm’. Due 10 fire, the strength of
concrete is reduced to 15 N/mm’.

Deformation, cracking & spalling are obscrved in fire damaged structure. They
“repaired by using epoxy bonding agents, Polvmer concrete & cement

nfR.C.C.beamisubmedli%mmingmmd&ﬁmmhms
4 to S5m.
ufR.C.C.slubsisnbﬂmadlﬂ-zi}mminwuﬂ&ﬁmﬂmm
n 2.5 to 3m.

g capacity of columns is reduced due to fire They have
by using R.C.C. & Steel Jacketing as discussed in chapter 7.
Tegistance of beam is reduced due to fire. Hence Beams are
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ABSTRACT

of continuous members that either

A grid is a planar structural system compused )
free arcas and 1s

e e OveEr = column
interscet or eross cach other. Grids are used to cover large ¢ -
« beneficial over normal beams as il

subjected to loads applics normally to its plane. It i
he normal span o

has a better load dispersing mechanism and also this system reduces
depth ratio which helps in reducing the height of the building. As we know. the
structural cost of wark increases from time to time due to increase in material & labour
cost, which ultimately lead to increase in the total cost of building. The structural cost of
work s approximately 50% of the total cost of the building. So it is very essential to
reduce the structural cost of building. It can be possible by providing sale & economical

grid patiern of floors of building.

In the present M, Tech work, Structural Technigque of Analysis and design (STAAD)
software is used to analyze & design the floor by using the several grid patterns.
Quantity of concrete and steel required for building is obtained and finally the total
structural cost of building is found oul for several grid patterns of floor slab. The aim of
the project 1s determine the most economical grid pattern from the results obtained from

STAAD software. Quantity of steel and concrete for different grid patterns are

compared with the help of bar charts.
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5g Summary
e pres ent study, an attempt is made to study the cogt effectiv
e nine grid patterns. The study has beey divided into three
ocluded the static analysis of building, The regylts in

eness of building by
main parts. First part

. _ form of S.ED, BM.D and
eflection were obtained. A comparative table of these results for af the grids has al
- S0

heet pmsc,ntﬁd. In the next section design of these grid patterns from the static results

s also been discussed. In the third a cost comparison of the grid patterns has been

giscussed. The quantity of building materials such g concrete and steel is also

svaluated. From the evaluated quantity of steel and conerete, the cost of each and every

grid is presented. In the next section conclusions obtained from the study is presented.

71 Conclusions
The major conclusions drawn from the present study are as follows:
|. The grid no 3 is thc most economical grid (considering column) as the
quantity of concrete required is 36.68m’ which is less as compared to other
grids. Moreover the quantity of steel required is 4.131 M.T. which is also the
least as compared to other grids, Thus the cost of grid no. 3 is Rs.3, 100/ which
is the least as compared to other grids.
2. The grid no 2 is the second most economical grid (considering column} as the
crete required is 30.69m’ and the quantity of steel required is

quantity of con
4,884 M.T.. Thus the cost of grid no. 2 is Rs.3, 511/~ which is the second least as

pared to other grids.

grid no.7 is the most uneconomical grid (considering column) as the

2 48m° which is more as compared o other
quin:d is 0.452 M.T. which are also more

of grid no. 3 is Rs.5, 779/~ which is the

ity of concrete required is 3
Moreover the quantity of steel ¢
{0 other grids. Thus the cost
i to other grids.

mical grid (without considering column) as
the most econo

m® which is less 85 compared to other

iad is 31.00
. required is 31 4321 MT which is also the least

ty of steel requi



