CHAPTER V

CONCLUSIONS AND SUGGESTIONS

5.1. Conclusions
In the case study presented here, the selected building was analyzed
for its response to the external blast loading. After non-linear dynamic
analysis of building subjected to blast load, following conclusions can be
drawn:

1. The blast pressure is depending on the stand-off distance. Peak refracted
overpressure Prwas increasing when the stand-off distance decreasing.
Resulted in the reflected overpressure is more at the bottom floors and low
at the top floors.

2. Blast waves takes millisecond to reach the building from the explosion
site and affect the building.

3. Blast has a characteristic of high amplitude, the explosion near the
structure can cause catastrophic damage to the structure, from the story
drift ratio result it was observed that the story drift exceeds the story drift
limitation as per SNI 1726: 2012 Section 7.12.1 the story drift ratio shall
not exceed 0.015. Therefore, the Universitas Atma Jaya Yogyakarta’s
Library current design cannot resist blast loading come from vehicle with
227 kg charge weight.

4. For the important structures, blast analysis needs to carry out by keeping

in view the terrorist’s activities in today’s scenario.

38



39

5.2. Suggestions

Several suggestions for the next research:

1. Designing the structure that can resist the blast loading, pay special
attention to the weak parts of the structure, but also keep in mind that
designing the structures to be fully blast resistant is not a realistic and
economical option.

2. Since the actual charge weight of explosive used by the terrorists, the
chemical reaction is not reliably predictable, it is suggested to try more
variated different charge weight from different stand-off distance in the
analysis.

3. Blast pressure calculation can be done by use another software like
CONWEP.

4. The analysis can be carried out by the finite element analysis program like

LS-DYNA, ANSYS, ABAQUS, etc.
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APPENDIX

Appendix A: Building ETABs Model

->< | | vy
> | y E
B u.>.<. 2

' S =21
] <]

> 12m g

Figure A.1. Typical Building Plan
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Figure A.3. 3D Model of the Building
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Appendix B: Fixed Building Output
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Figure B.1. Max Displacement on Section F
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Figure B.3. Max Story Drift Ratio
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-7.066
-8.998
-0.677
-9.048
-7.251
-4.591
-1.489
1.587
4.189
5.956
6.665
6.255
4.832
2.648
0.057
-2.542
-4.764
-6.292
-6.925
-6.6
-5.397
-3.522
-1.272
1.013
3
4.414
5.072
4912
3.993
2.483
0.63
-1.275
-2.946
-4.143
-4,704
-4.565
-3.77
-2.456
-0.831
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Time
sec
0.239

0.24
0.241
0.242
0.243
0.244
0.245
0.246
0.247
0.248
0.249

0.25
0.251
0.252
0.253
0.254
0.255
0.256
0.257
0.258
0.259

0.26
0.261
0.262
0.263
0.264
0.265
0.266
0.267
0.268
0.269

0.27
0.271
0.272
0.273
0.274
0.275
0.276
0.277
0.278

Joint_FO Joint F1

mm
0.235
0.647
0.952

1.11
1.107
0.948
0.666
0.307

-0.072
-0.414
-0.667
-0.799
-0.791
-0.651
-0.402
-0.084
0.255
0.565
0.802
0.937
0.953
0.855
0.661
0.405
0.128
-0.128
-0.326
-0.438
-0.449
-0.361
-0.191
0.034
0.281
0.512
0.694
0.804
0.829
0.768
0.635
0.452

mm
0.367
1.009
1.484
1.732
1.726
1.479
1.039

0.48

-0.111

-0.643

-1.038

-1.243

-1.231

-1.012

-0.624

-0.128

0.4
0.883
1.254
1.464

1.49
1.337
1.035
0.636
0.204

-0.196

-0.504

-0.677

-0.695

-0.558

-0.293
0.059
0.443
0.803
1.088

1.26
1.298
1.204
0.996

0.71

Joint_F2
mm

0.492
1.353
1.99
2.322
2.315
1.984
1.394
0.644
-0.148
-0.861
-1.391
-1.665
-1.65
-1.356
-0.835
-0.17
0.538
1.186
1.683
1.965
2
1.794
1.389
0.855
0.275
-0.26
-0.673
-0.905
-0.929
-0.746
-0.39
0.082
0.597
1.08
1.462
1.692
1.744
1.617
1.338
0.956

Joint_F3
mm

0.623
1.714
2.521
2.942
2.932
2.513
1.765
0.814
-0.19
-1.093
-1.765
-2.112
-2.093
-1.721
-1.061
-0.219
0.679
1.5
2.13
2.487
2.531
2.27
1.758
1.08
0.345
-0.333
-0.857
-1.151
-1.181
-0.949
-0.498
0.1
0.753
1.365
1.849
2.14
2.206
2.045
1.692
1.207

Joint_F4
mm

0.859
2.368
3.486
4.067
4.052
3.47
2.432
1.112
-0.281
-1.535
-2.468
-2.95
-2.925
-2.41
-1.498
-0.332
0.911
2.047
2.919
3.413
3.473
3.11
2.399
1.458
0.44
-0.502
-1.228
-1.637
-1.679
-1.358
-0.734
0.094
0.998
1.846
2.516
2.92
3.01
2.787
2.298
1.625
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Time
sec
0.279

0.28
0.281
0.282
0.283
0.284
0.285
0.286
0.287
0.288
0.289

0.29
0.291
0.292
0.293
0.294
0.295
0.296
0.297
0.298
0.299

0.3

Joint_FO Joint F1

mm
0.248
0.054

-0.1
-0.194
-0.216
-0.166
5%

0.106
0.282
0.452

0.59
0.677
0.702
0.665
0.572

0.44
0.289
0.142

0.02
-0.059
-0.087
-0.061

mm
0.393
0.091

-0.149

-0.296

-0.331

-0.251

-0.074
0.172
0.447
0.712
0.927
1.062
1.102
1.043
0.899
0.693
0.457
0.229
0.039

-0.085

-0.128

-0.088

Joint_F2
mm

0.53
0.126
-0.197
-0.394
-0.44
-0.333
-0.096
0.234
0.604
0.958
1.246
1.428
1.481
1.403
1.209
0.933
0.617
0.311
0.057
-0.11
-0.168
-0.114

Joint_F3
mm

0.667
0.155
-0.254
-0.503
-0.561
-0.427
-0.125
0.292
0.761
1.21
1.575
1.806
1.873
1.774
1.528
1.178
0.779
0.39
0.068
-0.143
-0.217
-0.148

Joint_F4
mm
0.877
0.168
-0.399
-0.745
-0.826
-0.639
-0.221
0.358
1.008
1.631
2.137
2.456
2.55
2.413
2.073
1.588
1.035
0.496
0.051
-0.241
-0.342
-0.247
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