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Abstract : There is degradation of concrete structures with the passage of time. The degradation may be due to various harmful
environmental actions such as carbonation, alkali aggregate reactions, etc. Due to degradation, the load carrying capacity and
strength of concrete decreases. On other hand, seismic codes are also frequently revised with the advancement in research and
technology and knowledge gained after an earthquake. Hence old structures need to be evaluated from the point of its seismic
vulnerability. In current paper, seismic vulnerability assessment of Jamatkhana building, Yavatmal has been presented. This
assessment was carried out using E-Tabs software as per IS 1893-2016 using the data obtained by non-destructive test results.
Initially, some members failed the design check. Modified sizes of failed members were suggested after reanalyzing the building
in the software and retrofitting was suggested.
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l. INTRODUCTION

In this era of modern development, the safety and serviceability of structures is an important parameter. Most of the existing
structures that are designed as per old codes do not satisfy the requirements of modern code. Hence it is very important to see
whether all the buildings satisfy current standards for following purposes:

*  Pre earthquake vulnerability check.

*  Post-earthquake vulnerability check.

»  Additions and alterations in existing buildings.

»  Safety and Stability check for buildings.

In India, the seismic risk has been increasing rapidly in the recent years and country has failed in ensuring earthquake-
resistant constructions in high seismic regions. Major earthquake events in India are rare but casualties caused in these are very
high and each earthquake is characterized by high exposure and their economic and social effects cannot be neglected.

In India, in last few years various old structures have been collapsed. This is because these structures have become too old
and due to which the strength of the structure got reduced. This has also led to loss of lives in our country.

Hence, in order to prevent this, it is very essential to assess the structural parameters of existing old structures and reanalyse
it and thus check for safety and stability of such structures. Hence prevent the structure from collapsing by using suitable
retrofitting measures.

Many studies have been carried out to achieve this aim but still there is much scope in this field. The number of experimental
studies have investigated the strength of the building by Rapid Visual screening method. In this paper we have assessed the
strength by Non-destructive techniques and then reanalysed the building using E-TABS software.

1. GENERAL DATA OF BUILDING

The building is a commercial community hall building situated at Yavatmal. The building is 32 m long and 15 m wide. The
construction of building was completed in 1973.

. The building can be categorized as RCC framed structure public building.

. The building is constructed on fairly level ground with foundation strata having the SBC of 250 — 300 kN/Sq.m.

. The building is a Ground + 2 storied RCC framed structure with 230 mm thick External and 150mm / 115 mm thick
brick masonry walls with RCC slab provided at top.

. The roof slab beams are provided inverted and plain soffit can be seen on second floor.
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I11. NON-DESTRUCTIVE TEST ON BUILDING

The building had become too old and cracks were also noticed in many parts of the building. Hence, NDT was suggested to
evaluate the strength of the building and also to evaluate seismic stability of building.
Following conclusions were drawn from the results of Rebound hammer test performed on building.
. Average compressive strength was found to be 15.50 N/mm?.
. Building was constructed with proper quality control and supervision.
. Steel was non-corroded and its quality was also good.
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STRUCTURAL LAYOUT AT ROOF LEVEL

Fig. 1 Existing structural layout of building at roof level
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STRUCTURAL LAYOUT AT FIRST FLOOR LEVEL
Fig. 2 Existing structural layout of building at first floor level
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STRUCTURAL LAYOUT AT MEZANINE FLOOR LEVEL

Fig. 3 Existing structural layout of building at Mezanine floor level
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STRUCTURAL LAYOUT OF FOOTINGS

Fig. 4 Existing structural layout of footing

Table 1. Existing schedule Slab at roof level

SLAB NO. | THICKNESS
RS1 75
RS2 115
RS3 115
RS4 115
RS5 88
RS6 100
Table 2. Existing schedule of Slab at First floor level
SLAB NO. | THICKNESS | SLABNO. | THICKNESS
S1 125 S5 140
S2 140 S6 160
S3 125 S7 115
S4 125 S8 100
Table 3. Existing schedule of Slab at Mezanine floor level
SLAB NO. THICKNESS
S1 125
S2 115
S3 140
S4 140
S5 100
Table 4. Existing schedule of beams at roof level
BEAM NO. WIDTH DEPTH BEAM NO. WIDTH DEPTH
RB1 230 380 RB7 230 380
RB2A 230 380 RB8 230 380
RB2 230 380 RB9 230 610
RB3 230 915 RB10 230 915
RB4 230 305 RB11 230 915
RB5 230 380 RB12 230 915
RB6 230 380
Table 5. Existing schedule of Footing
FOOTING FOOTING FOOTING FOOTING
COLUMN NO. SIZE DEPTH COLUMN NO. SIZE DEPTH
C1, C6 1220 X 1524 460 C17,C18 2210 X 2210 680
C2-C5h 2060 X 2820 680 C21, C28 1300 X 1680 460
C7,C8 1450 X 1980 600 C22, C27 1675 X 2590 680
C9, C14 1450 X 1980 600 C23, C26 1220 X 1524 460
C10-C13 2740 X 2740 900 C24 - C25 1520 X 2130 600
C15, C20 1524 X 2210 600 C29-C32 1300 X 1680 460
C16, C19 2210 X 2210 760
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Table 6. Existing schedule of Columns

COLUMN BELOW 2 BELOW 1% BELOW BELOW GROUND
NO FLOOR FLOOR MEZANINE FLOOR FLOOR
C1,C6 230 X 380 230 X 380 230 X 450 230 X 533
C2-C5 300 X 350 300 X 600 300 X 900 305 X 1070
C7,C8 230 X 230 230 X 480 230 X 600 230 X 762
C9, C14 230 X 230 230 X 480 230 X 600 230 X 762
C10-C13 3800 530 @ 680 @ 686 X 686
C15, C20 230 X 300 230 X 550 230 X 760 230 X 915
C16, C19 3800 530 @ 550 @ 558 X 558
C17,C18 3800 530 @ 530 @ 558 X 558
C21, C28 230 X 230 230 X 380 230 X 450 230 X 610
C22, C27 230 X 330 230 X 660 230 X 990 230 X 1150
C23,C26 230 X 230 230 X 300 230 X 380 230 X 533
C24 - C25 230 X 330 230 X 600 230 X 760 230 X 840
C29-C32 230 X 230 230 X 380 230 X 500 230 X 610
Table 7. Existing schedule of beams at first floor level
BEAM NO. WIDTH DEPTH BEAM NO. WIDTH DEPTH
Bl 230 762 B20 305 610
B2 230 762 B21 305 610
B3 230 762 B22 305 610
B4 230 762 B23 230 610
B5 230 762 B24 230 610
B6 230 762 B25 230 762
B7 230 762 B26 230 762
B8 230 762 B27 230 762
B9 230 762 B28 230 762
B10 230 762 B34 230 533
B11l 305 610 B35 230 450
B12 305 610 B35A 230 450
B13 305 610 B36 230 450
B14 305 610 B37 305 760
B15 305 610 B38 230 450
B16 305 610 B39 230 450
B17 305 610 B40 305 760
B18 305 610 B41 230 450
B19 305 610
Table 8. Existing schedule of beams at mezanine floor level
BEAM NO. WIDTH DEPTH BEAM NO. WIDTH DEPTH
Bl 230 600 B13 230 600
B2 230 600 B14 230 600
B3 230 600 B15 230 600
B4 230 600 B16 230 600
B5 230 600 B17 230 600
B6 230 900 B18 230 600
B7 230 900 B19 230 600
B8 230 900 B20 230 600
B9 230 900 B21 230 600
B10 230 900 B22 230 610
B11 230 600 B23 230 610
B12 230 600 B24 230 450
B25 230 450 B32 230 750
B26 230 450 B33 300 750
B27 230 450 B34 300 750
B28 230 450 B35 300 750
B29 230 750 B36 230 450
B30 230 750 B37 230 450
B31 230 750
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IV. OBSERVATIONS

After collecting all the information such as existing plans and schedules of building, the building was analysed using
ETABS software by using the above mentioned details of building for Earthquake loading.

From the analysis it was found that some of the members were vulnerable for earthquake loading and hence needs to be
retrofitted.

As a retrofitting measure, the building was redesigned and modified sizes of members were obtained.
Similarly depth of slab and footing were also compared in order to check for the safety of the same for the earthquake loading.

Table 9. Modified schedule of beams at roof level

BEAM NO. MODIFIED SIZE
WIDTH | DEPTH
RB11 400 915

Table 10. Modified schedule of beams at Mezanine floor level

BEAM NO. | MODIFIED SIZE

WIDTH | DEPTH
Bl 300 600
B2 300 600
B4 300 600
B6 300 915
B7 300 915
B9 350 900
B10 300 915
B11 300 600
B17 300 600

Table 11. Modified schedule of Columns at roof level

COLUMN NO. | MODIFIED SIZE
WIDTH | DEPTH
C1, C6 300 600
C2-C5 300 600
C7,C8 300 480
C9, C14 300 600
C12 680 @
C15, C20 300 600
C16, C19 600 @
Cl17,C18 680 @
C22, C27 230 990
C23, C26 300 380

Table 12. Modified schedule of Columns at first floor level

COLUMN NO. | MODIFIED SIZE
WIDTH | DEPTH
C1,C6 300 600
C2-C5 300 600
C7,C8 300 480
C9, C14 300 600
C12 680 @
C15, C20 300 600
C16, C19 600 @
C17,C18 680 @
C22, C27 230 990
C23, C26 300 380
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Table 13. Modified schedule of Columns at Mezanine floor level

COLUMN NO. | MODIFIED SIZE
WIDTH | DEPTH
Cl1,C6 300 600
C7,C8 300 600
C9, C14 300 600
C15, C20 300 760
C16, C19 600 @
C17,C18 680 @
C23, C26 300 380

Table 14. Modified schedule of Columns at ground floor level

COLUMN NO. | MODIFIED SIZE
WIDTH | DEPTH
C1,C6 300 600
C7,C8 300 762
C9, C14 300 762
C23, C26 300 533

Tablel5. Comparison for footing depth

COLUMN DEPTH REMARKS
NO. REQUIRED
C1 415 PASS
Cc2 991 FAIL
C3 1089 FAIL
C4 946 FAIL
C5 975 FAIL
C6 413 PASS
C7 454 PASS
C8 454 PASS
C9 298 PASS
C10 748 PASS
Cl1 748 PASS
C12 748 PASS
C13 748 PASS
Cl4 321 PASS
C15 672 FAIL
C16 616 PASS
C17 616 PASS
C18 616 PASS
C19 616 PASS
C20 365 PASS
C21 434 PASS
C22 719 FAIL
C23 300 PASS
C24 639 FAIL
C25 639 FAIL
C26 394 PASS
Cc27 716 FAIL
C28 433 PASS
C29 433 PASS
C30 433 PASS
C31 433 PASS
C32 433 PASS

Table 16. Comparison for Slab depth at roof level
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SLAB | THICKNESS | REMARKS

NO. REQUIRED

RS1 67 PASS
RS2 100 PASS
RS3 105 PASS
RS4 111 PASS
RS5 67 PASS
RS6 69 PASS

Table 17. Comparison for Slab depth at first floor level

SLAB | THICKNESS | REMARKS

NO. REQUIRED
Sl 100 PASS
S2 96 PASS
S3 100 PASS
S4 96 PASS
S5 115 PASS
S6 116 PASS
S7 90 PASS
S8 66 PASS
S9 120 PASS

S10 78 PASS

Table 18. Comparison for Slab depth at mezzanine floor level

SLAB | THICKNESS | REMARKS
NO. REQUIRED
Sl 124 PASS
S2 115 PASS
S3 104 PASS
S4 103 PASS
S5 98 PASS

V. CONCLUSIONS

From the above observations it is clear that some of the sections of the existing building are unsafe. All such sections
should be retrofitted by using proper retrofitting techniques to the required section size so as to make the building safe for
earthquake.
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