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ABSTRACT -Numerical simulations are performed to assess the effects of near-fault ground motions on base-
isolated buildings that consist of either lead-rubber (LRB) or friction-pendulum system (FPS) bearings in
addition to supplemented viscous dampers. While LRB and FPS isolation systems have been applied for a
number of years, the addition of supplemental damping devices is being currently considered for strong ground
motions to reduce the isolator displacements. However, the main problem in this case is that the addition of
damping may increase both internal deformation and absolute accelerations of the superstructure and thus
may defeat many of the gains for which base isolation is intended.

In the present paper, a detailed and systematic investigation on the performance of LRB and FPS
isolation systems, provided with supplemental viscous damping under the effect of near-fault ground motions,
will be carried out by using commercial finite element software.

In the present analysis, a residential building with 20 floors is to be analyzed with columns, columns
with LRB and FPS isolation systems. The building comes under zone 2 & zone 5. Moments, Storey Shear, Drift
and Torsion will be compared for all the cases.

Earthquake load is becoming a great concern in our country as because not a single zone can be
designated as earthquake resistant zone. One of the most important aspects is to construct a building structure,
which can resist the seismic force efficiently. Study is made on the structural arrangement to find out the most
optimized solution to produce an efficient safe earthquake resistant building.

A commercial package ETABS has been utilized for analyzing high-rise building of 20 stories in
different zones with respect to three types of soils. The result has been compared using tables & graph to find
out the most optimized solution. Concluding remark will be made on the basis of this analysis & comparison
tables.

INTRODUCTION

The purpose of earthquake prevention of buildings is to provide the structural safety and comfort by controlling the internal
forces and displacement within the particular limits. The common method for protecting the structures against the destructive
effects of earthquakes is to damp the seismic energy for limiting the seismic energy by the structural elements, thus providing
the resistance against the earthquake. In spite of using this method for a certain level of protection, the structure could be
damaged for real sometimes. Another method for protection of the structures against the earthquake is to isolate the building
from the ground and/or to install seismic energy dissipating elements at the appropriate places of the building. With this
method, better protection could be provided, by designing correctly against the earthquake and therefore significant structural
damage level could be minimized.

The earthquakes have been carried on to be an important factor that threatens the social and economic future of the countries,
as we can observe the results of them. Thus, it is insisted on the resolutions that minimize the seismic effects of the buildings
should demonstrate a high performance level in the expected earthquakes. The seismic isolators and energy dissipating
devices are seen to be effective solutions within this context, which are placed in the building appropriately to damp the
seismic energy or placed between the foundation and vertical structural systems damping the seismic energy under the
ground of the building, thus decreasing the effects of lateral loads on top floors. Application of earthquake protection systems
in buildings whether will be constructed and were constructed -especially the historical ones-, increases the importance of
these technologies.

IJTIMES-2018@All rights reserved 91



International Journal of Technical Innovation in Modern Engineering & Science (IJTIMES)
Volume 4, Issue 02, February -2018, e-ISSN: 2455-2585, Impact Factor: 3.45 (SJIF-2015)

Seismic isolation

Seismic isolation is a technique used to reduce the effects of earthquake ground shaking on structure, their
components and protect them from damaging. In this technique we use some hardwires that | will describe later to reduce
structures lateral movement (Drift).

Seismic isolation is one of the most important concepts for earthquake engineering which can be defined as
separating or decoupling the structure from its foundation.

BASE ISOLATION SYSTEMS

The most extensively used methods today are the methods which are based on the separation of the building and the ground,
allowing a horizontal movement on the foundations of the building/on the bearings of vertical structural members. These
systems will be called base isolation systems in general. Since seismic isolators are placed between the superstructure and the
ground or to separate certain parts of the building, this type of seismic isolation is also defined as external isolation.

Rubber Bearings

These systems also have steel laminated rubber types and steel laminated rubber types with lead nucleus, along with the ones
made of rubber and neoprene. The natural and artificial rubber bearings, which were used in bridge bearings, have later been
developed and have been named elastomeric bearings. These bearings, which are used as seismic isolators, are widely used.

Holes for bolts

Top steel plate

Lead
core

b) )
a) Natural Rubber Bearing (NRB), b) elastomeric bearing device, c¢) Lead Rubber Bearing (LRB)

Friction pendulum bearings:

Friction pendulum systems are the most extensively used kinematic systems especially in base isolation. Pendulum
system consists of a steel globe placed in two steel concave curved surface or a cylindrical member with global contact
surfaces. In these parts special metals are used.
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FIG.7.Cross section of a friction pendulum bearing  Detail of a friction pendulum bearing
LITERATURE REVIEW

1. Anoop Mokha, M. C. Constantinou, Associate Member, ASCE, A. M. Reinhorn and Victor A. Zayas Members,
ASCE A shake-table study of the friction-pendulum isolation system, installed in a six-story, quarter-scale, 52-kip model
structure, is presented. Two bearing materials are studied, one with a peak friction coefficient of 0.075 and another of 0.095.
In both cases, the isolation system has a rigid-body mode period of 1 sec. The isolated structure is found to be capable of
withstanding strong earthquake forces of different frequency content.
2. Arathy S. and Manju P.M reported that Friction pendulum bearings (FPBs) are a type of base isolation technique which
essentially detaches structures from the ground to help stabilize the building from the unstable ground motion. FPBs allow
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superstructures to rest atop two concave surfaces with a ball bearing as a buffer between the two surfaces. During an
earthquake the bearings shift against the direction of earthquake, hence by keeping the building stable.

ISOLATION SYSTEMS

EVALUATION OF SEISMIC ISOLATION SYSTEMS

Seismic isolation is a technology that was developed in order to minimize the earthquake damage. It is a design
method that is based on the principle of decreasing the earthquake energy affecting the structure by extending the structure
period instead of increasing the resistance capacity of the building against the earthquake. In the buildings that are
constructed by using this technology, the elastic behaviour of the building is ensured even during major earthquakes. Initially,
the purpose was to prevent the collapsing of the buildings during an earthquake, but today, the designs that aim to maintain

comfort in addition to earthquake security are on the foreground.

MODELLING
GEOMETRICAL PROPERTIES
1 Height of typical Storey = 3m
2 Height of ground Storey = 3m
3 Length of the building = 30m
4. Width of the building = 24m
5. Span in both the direction = 30mX24m
6 Height of the building = 60 m
7 Number of stores = 20
8 Wall thickness = 230 mm
9 Slab Thickness = 125 mm
10. Grade of the concrete = M 30
11. Grade of the steel = Fe 500
12. Thickness of shear wall = 230 mm
13. Support = Fixed, Lead Rubber, Friction Pendulum
14. Column sizes = 0.4m X 0.4m up to 40 Storey
15. Beamsize = 0.25m X 0.25m

TABLES AND GRAPHS
STOREY SHEAR
Story shear for loose soil in X-Direction
STOREY VXinGB | VXinRUB | VXinFIP
STOREY20 | 5619.324 5502.464 | 5387.83
STOREY19 | 11856.21 1161001 | 11368.13
STOREY18 | 17311.18 16852.13 | 16588.96 SDDDD 111
STOREYL7 [ 22073.75 21616.12 | 21165.78
STOREYLG | 26265.13 257204 [ 25184.56

60000

4000

STOREYLS | 29997.47| 2937485 | 28762.87
STOREYL4 | 33349.73| 32657.07 | 31976.72| | 30000 ilnnfinnninna .
STOREY13 | 36370.57| 3561501 | 34873.03 BVXinGB
sToREV12 | 3009657 | 382845 | 374869 | 33000 NERRERERERERER .
STOREV11 | 41564.81| 4070173 | 39853.78 nVXinRUB
STOREYV1O | 43800.83| 4290046 | 42006.7
STOREYS | 45852.25] 4490108 | 43965.64 10000 - AEER R R R R R R  mVKinFIP
STOREVE | 47694.48|  46706.2 | 45733.15 El-ll

T T T T

STOREY7 | 49329.28 | 48308.79 | 47302.35
STOREYE | 50752.21 497044 | 4B66E.9

STOREYS | 519644 | 5089408 | 4983378 {'PQ 1\\% {\zh ,\'\h {;1' ,(\9 Qﬂ’ Q}[o db' Q}\ﬂ"
STOREY4 | 52962.47| 51874.75 | 50794.03 oq-‘” OQS‘ Oq:” OQS‘ Oq:” OQS‘ «0‘% @Q «0‘% @Q‘
STOREYZ | 537282 | 526292 | 5153275 ‘7( ‘)& ‘]& ‘)& "& 5& 55 5 4

STOREYZ | 54234098 | 5313141 5202451
STOREY1 | 5447755| 5337769 ) 5226565
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Story shear for loose soil in Y-Direction

VY in
STOREY wrinGE | RUB Vv in PP
sTOREY20 | 268099 | 2623.818 | 2569.155
STOREY1S | 5786.214 | 5662.992 | s545.02
STOREY1S | 8635.009 | 8451401 | 827533
STOREY17 | 1123374 | 1099525 | 10766.18
STOREY16 | 13593.68 | 13305.55 | 13028.35
STOREY1S | 1572888 | 15396.02 | 15075.27
STOREY14 | 17654.13 | 17281.09 | 16921.07 )
STOREY1S | 1938372 | 1897469 | 18579.38 BVYinGB
STOREY12 | 20930.66 | 2048252 | 2006266 VYinRUB
STOREY11 | 22306.29 | 21836.76 | 21381 .83 mtin
sToREY10 | 23520.62 | 23025.99 | 22546.20 BVYinFIP
STOREYS | zass1.89 | 24065.38 | 23564.02
STOREYS | 25497.07 | 24961.85 | 24441.84
STOREY7 | 2627218 | 25721 38 | 25185.52
STOREYs | 26212.36 | 26348.95 | 25800.02
STOREYS | 27422.18 | 26849.10 | 26289.83
STOREY4 | 27306.47 | 27226.82 | 265526
STOREYZ 28071.5 | 27485.07 | 269154
sTOREY2 | 2822753 | 276428 | 27066.91
STOREY1 | 28293025 | 2770969 | 2713241
Story shear in medium soil
W in
STOREY RN GE RUB M n Fie
STOREYZO0 | S=208.166 | s194 239 | soz1 o097
STOREY1S | 111920 | 109s5=2.17 10s5E7.1
STOREY1lE | 15338.72 | 1ses90.02 | 15456.05
STOREY1l7 | 20832 =1 | 2o=s87 .02 | 19707 45
STOREY1S | zavss =2 zazsv 7 | 23449 11
STOREY1lS | 2s310.95 | 27ro4.4s zs57S1
STOREY14 | 3147s5.21 | 300042 | 2o77=2.7a )
STOREY1S | 34326 57 ==s90.6 | szavyo oz uVXinGB
STOREY1Z | 36899 .76 | 26108 .73 | 34905 .11 .
STOREY1l | 3oz220.51 | =s=ss.89 | 37109.26 = VKin RUB
STOREY1O | 413as5.65 | aoasz.84 | so1149.08 2 VXinFIP
STOREYS A42276.34 | azz4a9 7o | agess .13
STOREYS A45014.92 | aa0s52 .18 | azss53 77
STOREYT A5ss7 .52 | asss53 as | aaocaa ss
STOREYS Aavo00.71 | ass¥7o 38 | asz16. 74
STOREYS A49043 .86 | as0o01 03 | asa400.929
STOREYA Ao9s8s5.41 | ase25.53 | avzoa.s8
STOREYS soFo7. 59 ace=6 7 | aroasz 14
STOREYZ2 Ss118s.69 | sS011007 | asazs 7=
STOREYL S1414 .44 | sozaz 17 | asesa .09
Story shear in Y-Direction
STOREY e T =11 ::nlan W in PP
STOREY2O 2528 9= 247 a2 Z23I90 . 8937
STOREYLS 5454 182 534 3931 S156. 578
sToOREvis | s1s7.o55 | roso.ass FS5o4.17
STOREYLT 1osss.= | doss4a.as | loo0o. 3=
STOREYLG 12809 8 A2S529 _F2> A21 12 O
STOREY1LS 19821 &7 19449985 1 190149 83
STOREYL1LA 16635 85 16273 21 ASFIO_FF
STOREYLS 18265 77 | 1vess.13 | 1vzvz s2 mVYinGE
STOREY1LZ AT S8 192909 8 ASSSS 1.9 .
STOREY1L1 Z210Z20 32 ZO0S6S T3 19878 27 =VYinRUB
STOREY1LO ZZ154. 9 Z1e83= 91 ZO9&el 12> .
STOREYS Z2Z3I1E6S 248 2263 OZ2 1907 .59 .WInFIP
sSTOREYS zaczv.oo | zssoF.so zz7za
STOREYF zarss.7S5 | 2a=z=23.1s | =sa1s .71
STOREYG 25362 349 298149 946 23987 =1
STOREYS Z2584= OF 25285 82 294992 D6
STOREYS 220 a4 25641 F ZaTFEE 97
STOREYXS Z2eAass . azr X2sE287F 9 225024 99
sSTOREY= zs502.5 | zs0==.77 | z2s1ss.98
STOREYL 6494 S9 2096 83 225206 D49
Story shear in Hard soil in X-Direction
STOREY W NGB :)lfnlan W N FIP 0000
STOREY20 M9l IS “Ms800. 103 26 605
STOREY1LS AOSSTF.7FE AO0LZEZF . OF OFE1lL . O=2
STOREYI1LS 15145 11 1ATDIZ SE7T 1AZSSD 1
STOREYIL1L 7 193z32= 12> 18875 .18 18192 949
STOREYLG Z2I00S 82 22 F2> 35 Z21e60_1
STOREY1LS ZEIZEs0 1L ZESTFTO = Z9 751 .19
sTOREY1a | zoza1 03 | zsssz.aF z2Fsz9.6 -
STOREYIL3 1902 IS 1161 &1 OO0z 29 .\‘IX”'GB
STOREYLZ2> =4 3049 499 FISOsS 01 IO .88
STOREY1LO SEA45S .26 STSES= 049 SESIZ205 =9 mVXinFIP
STOREYS AO2Z251 35 FO3I1E O Ers-i-l--r
STOREYS 418692 3= OS99 45 Fo4a2]1 1S

STOREYF

MZZOL.SE

MOFFE .51

STOREYES

METST0.0F

“M1949F. 0=

STOREYS

AaassE. o4

Aazoas 3=

STOREYA

AS5a1= . IF

ATFFIL O

STOREYZ

M09 . B7

“a9049 59

STOREYZ

MES0O6. .90

MBS S

STOREYL

MEFIO.S2

MsS0=z1 .83
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Story shear in Hard soil in Y-Direction

STOREY WY in GB RUB 30000
STOREYZO 2203 589 228 957 21528031
STOREY1S 4945 =149 A4EZI0.S18 GA4SSE. 01T
STOREY1lS FIES.S33 FZ1O0.208 59490 S92
STOREY17F S9sS10.FF1L S9382 829 S04z 591
STOREY1GS 1A1SZ3 .17 1A1=S57.68 10947 A7
STOREY1S 13454 .66 13146 .27 1Z2571.11
STOREY14 1AS5S117 .68 1AFS0O.FL 14227 .19

STOREYL3 1656504.2 | 16212.54 | ass525.54 VYinGE
STOREYL1Z | 17935.11 | 17512.65 | 16879.56 SVYinRUB
STOREY11l | 1931319.93 | ass7o.02 17oos5.2

STOREY1O0 | 20166.72 | 1o06592.59 18080.9 BVYinFIP
STOREYD 21082.57 | 2o0s587.30 | 1ssas3. 27

STOREYS 21873.12 | zazso.8s | sos87.83

STOREYT 22543 .39 22015 | za1zi19.25

STOREYS z2z30o7.58 | 2355593 | 21741 .62

STOREYS 23539.47 | 22o050.44 | 22158.49 {9 0% o {\P‘ o e e 0
STOREY4 2387301 | 23316.41 | 23473 65 F ‘_Q,‘ & Oqf" Oé 0“' Oqf‘
STOREY3 24103 .42 23543 22592 .05 ‘;\0 ‘;\O ‘;\0 ‘,\0 ‘;\0 4\0 ‘;\ ,;\ ‘,K :;\

STOREYZ 24239 35 23677.5 | 22821 68

STOREY1L 24296 78 ZITFIS B3 22877 91

Storey Shear values in Low Soil of Zone — V in X — Direction

STOREY W SGEB WM R B W T FIP 60000
STOREYZ2O SE58._ 187 5511.66449 5425 0049
STOREYLS 11S SO0 LIGSZ2L. ASTS 1L1ASE. S5
STOREYLS 17416 15 15966 . 1267 15699 64
STOREYL 7 22206 53 2132 S92 Z129=_ 11
STOREY1E6 26542332 86 25740 11FF 5335 .82
STOREY1LS SOL1LTFTTF .S Z2O=OoTF. S35 ZEODSS.TO
STOREYI14 TSSO 59 I2EE2 671 ZZ21LE9 33
STOREYL1L3 IS990 . 07 ISE43 IG1LS ISO08S= 52 .meB
STOREYL1LZ> El-E L] I BII1LS = Tag SZFFAS ST m\VXinRUB
STOREY11l A1E1E 42 AO0TFTIA BSTES AO09S O
STOREY1O A4A0OTS 2 AIOIS STIS A4Z2EL 1D m\VXinFIP
STOREYS aael2a 99 G4a493F 8303 a9 >=2
STOREYS aFo9s3 22 G574 FS5E83 Se010 0O
STOREYTF MOE2T &1 A4B83A4TF S86SIT A4TSESE A47F
STOREYS S1058. 76 A TFTA44 I I 48962 91
STOREYS SI2FTF.BF SO0934. 425 SO134 .41
STOREYA4 SZF281 45 51915 4262 51100
STOREYS Sa4051 37 SZ&eE7F0. 05491 S184942 78
STOREYZ 54560 88 53172 3509 52337 .18
STOREY1 54804 72 53418 6323 52579 .6
Storey Shear values in Low Soil of Zone — V in Y — Direction
- AV T -
STOREY WY i GB RUB WY i FIP
STOREY2O 2695 T2 2624 491 2583 268
STOREYL1LS SE1Z. S32 SEes0. 381 SS7F1.47S
STOREYL1LES Be 74 5849 2445 . 899 B231=3.2491
STOREYLF 112849 3 10987 25 108149 65
STOREYLG 16549 45 1295 42 1I0O08B6 . &
STOREY1LS 1SF99.01 A1S==S4.1 1S1a2 45
STOREY14 ATFTFIZ B2 ATFI2ET &8 16996 46 V¥inGE
STOREYL3S 194970 22 18950 07 18662 27 u n
STOREYL1LZ2 210249 20 20473 .9 20152 .35 mVYinRUB
STOREY1L1L 22406 4 218520 4 Z21a4TFF &7
STOREYLO 2IGSZTE A5 2 IO0O9 0 22Ea47F 64 BVYinFIP
STOREYS 2692 T 240487 99 Z2IETFTO 27
STOREYS 225512 4 24949 16 24552 37
STOREYF 26391 35 25703 a5 25299 73
STOREYG Z2FO=z4a T4 =IO .9 2591 F 32
STOREYS 2FSAF. AT ZEeEIFL .00 25409 .63
STOREYA Z2TO3IS a5 Z2F2O08 69 26781 33
STOREY3 28199 9 Z2TAE9 96 Z27FO3I8 49
STOREYZ2 ZESSS.TE T2 . TS ZFI90. .85
STOREY1 284232 86 Z27TE91 &4 Z2TI2EE6.69
Storey Shear values in Medium Soil of Zone — V in X — Direction
= W =
P WH i GB RUB W FIP GO000
STOREY2O S5308. 166 5155 .7 49851 913
STOREY1LS 11192 O3 108549 4949 104988 61
STOREY1LS 16338 79 A1SE8536 .66 15302 854
STOREYLF ZO0832 81 20188 22 19S0OF 72
STOREY1LS Z2aATESE 32 24018 15 2320855
STOREY1S Z2EI10 95 Z2FA436. 1 ZE501 63
STOREY14 31475 11 0484 16 29456 61 .
STOREY1LS 343236 57 23239 .51 22119 OF .VX”'GB
STOREYL2 IEB899_ TFT6 ISTIZES a3 e e l\u"XInRUB
STOREY1L1 39229 61 SITFoO8S 49 SETFTOS5 O8
STOREYLO 413485 66 SO004940 56 I B690. 87 B VXinFIP
STOREYS AITTE 49 A1910 53 “4049497F 851
STOREYS 4S50l 92 a4=zIS9T_ g G421 2T TFTF
STOREYF AES5S5T .59 MS5095 89 AISTS. S
STOREYG 47900 21 5403 59 494839 942
STOREYS AS904S 86 A4TFTS20.9 45919 OF
STOREYS M998 S 91 8549492 OL 4809 14
STOREY3 SO7FO7T &9 A9l a47F 4449 A4TFTA490 TS
STOREYZ2 S1185 69 G961l 2Z2 18 a4 TFOOI9 85
STOREYL 5149149 499 AU IS a4s8158 0
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Storey Shear values in Medium Soil of Zone —V in Y — Direction

STOREY M
Storey Mom

. Arata T N
ETOREY WY i GB RUB WY i FIP 30000
STOREYZ20 | 2528.962 | z417.467 | 2335 972
STOREYLS 5454 182 SZ220.499 S0444. 519 25000
STOREY1E | 2137 965 | 7201 052 | 7535 102
STOREYLF 105252 | 10154 .22 | osz1 . Fos 20000
STOREYLE 128098 | 12217 25 | 11o02 05
STOREYLS | 14831 .67 1azss.a | 1a3Fas7. aa
STOREYLA 1E635 .85 1027 88 1S5as87. .61 15000 VYinGe
STOREYL= | 18265.77 | 1760701 | 17o1=s.52 mvrin
STOREYLzZ | 1o9rzs.68 | 1soav.az | assres.ao 10000 BVYinRUB
STOREY1l | z1020.232 | 2026291 | 19586.65
STOREYLO 221549 | 21273 74 | 20553 25 BVYinFIp
STOREYD 23165 .24 | sos36.62 ziss=3 7 5000
STOREYS za0z 7 oo 231649 | so=sa 06
STOREYF 2AFSE.7S | 23863.77 | 23059.37 0
STOREYS zsasz.34 | zaasvy.sa | zseas.vw
STOREYS zssaz.07 | zasco.as | 24051 .13
STOREYS 26205 .46 | 25226.4a7 | za3Fs.14a &
STOREYS ZEa55 a3 | ssas=s oz | casos oz )
STOREYD 2602 .6 25584 5 zaFzz a1 o
STOREYL zes64.50 | z2se6309.as | cavra oa
Storey Shear values in High Soil of Zone -V in X — Direction
- i -
e e R i) N B ELE p—
sSTOREYZ2ZO | asas.ss6 | arso.19s5 | asos sv2
sToOREvYlis | 1ozis. sl | 10000 77 | osos sea 45000
STOREYL1LES 194918 . 0OF 14591 O8 141494 .23 40000
sTOREvVliry | 19021 26 | 1=e00.22 1so0== .2
STOREY1LG ZFEIZ S 21O OS Z14a454a9 a1 35000
SToREvls | possac 14 | msoes oo zaaos s 30000
sToREv1ia | 2sras.a1s | 2sose.523 | 2rzso.2a
sToreviz | s1=a1 55 | sosz=s .15 | 2os91 ax 25000 = VXinGE
STOREYL 2 =691 Os Sxo1s S5 Tl1oi1a 7= 20000
STOREYL1 3s58165.34 | sacor a7 | sso30. 86 15000 = VXinRUB
sToREvio | srrs=.az z2eso1.3 | ssvee.56 -
sToREYS =osiz.a=s | =ss14a.19 | srass.o= 10000 = VXinFIP
sSTOREYS a1100.5s | aoles . =a | ssoas e 5000
STOREYT A2SOSD .1 A1LS5A49 OZ AOZTSZ 5
STOREYG AT T O DT A>T TSI BT A1laS50 =9 o
sTOREYS aarro.as asr=s.3 | azaas aa
sSToOREYA ascss .85 | aass1 o7 | aszva =a <
sToREYS accos 22 | asosa o3 | assoa se &
STOREY=2 aE724 76 | asFio.09 | aazis. a9 =
sSToOEEYL acoas &2 | assas as | aasas >3
Storey Shear values in High Soil of Zone — V in Y — Direction
. i N
P NN G L Y P 30000
STOREYZO ZZFO09 OS5I 2227 =20 2159 . 9422
STOREYLD Mo Fo. o0s as09.89 aEE=. 297 25000
sSTOREvis | ras0.316 | risy.acs | soes.sez
STOREYI1LF SEES T52 S9364 83 SO7FTS IST
STOREYLG 11695 9 113498 a8 11002 a9
STOREYLS 1LISI2. B3 1=z14a5.16 12 FAS . ZF
sSToOREvia | 1asi=o.2s | tarer .26 | 1aasiv.oa VYinGB
STOREY1LS A1E67F 7 _aa AEZZ2Z2 19 ASFZF &L u n
sTOREYliz | 1soos.5= | 1rs21 .67 | 1ses7.ar = V¥inRUB
STOREYI11 19192 946 18675 &4 18106 26
STOREY1LO FOZ3IF S 19692 66 19092 27 BVYinFIP
sToOREYS Zi1i1so.=v | 2osvo. =1 | 1cos= ==
sTOREYS zio=s.6 | 21542 94 | zoss2 . 2a
STOREYTT Z2ZE05 _ 852 Zl1loOS56 54 ZA1316 .S
STOREYG 2156 92 22515 946 18529 O1
STOREYS Z2FISOS B85 22902 93 222 2>
sTOREYa z=oz26.72 | 2=2a2 =6 | 2os== s
STOREY3 244154 95 23451 93 ZZTFTIE O
STOREY2 242859 =3 Z2ISTZ 24 Z2ESSI ST
STOREY1 243945 DT 2IG22 S8 222902 IS
OMENT
ent values in Low Soil of Zone — 11 in X — Direction
P i N P i
STOREY SB P T ROV B EIP lm
STOREYZO 2042 @71 FEF1L AS545 FFOTF A66
STOREYLS | 2s390.08 ZassSF.oFLL zasao.1 1200000
STOREYLS | s1izoz.62 Sozo0.9451 | asiss.os
STOREYLY | sa9e61.13 s=Z1s54.717a | s14azz.33 1000000
STOREYLE | 125670.2 | 123001.0734 | 1z04a38.6
STOREYLS | avzvzss | iscose.ssv7 | 1655368 800000
STOREY1a | 2z2s5a467.2 | 220688.4196 | 216090.7 B MXin GB
STOREYLZ | 2ze83200.3 | 2vvz2ez.2a83 | 2vasas.s 600000
STOREYLZ | 3456238 | 338313.1233 | ss31264.9 u MXin RUB
STOREY1l | 4119367 | aos231 . s283 | scassoo 400000 -
STOREYLO | 48173=3.3 | avilse6z2.0546 | aslr=7.8 = MKin FIP

S4550.49313

G166 7F0.9059

693624 3138

FFOIIGC.BESDE

BA9AS9 FEFS

SZOSFO.203L

101 OE T

1092313
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Storey Moment values in Low Soil of Zone — Il in Y — Direction
MTY in .
STOREY iy Y i RIUB Y FIP 2500000
STOREY¥Z20 | 16857 97 16507.3931 | 16163 a9
STOREY¥19 | 52407 .69 51318972 | sO0Zag 83
STOREY1E | 1042482 | 102084 6058 | ooos57 .84 2000000
STOREY¥17 | 1701954 | 166665.4302 | 153193 3
STOREY16 | 2483928 | 243242 5209 2381FS
STOREY1S | 337324 2 330329973 | 3234481 1500000 1
STOREY14 | 435751 .3 | 426714.2305 | 4178244 -
sTorevas | sazs2sa | 5315708695 | 5203007 00000  MYinGB
STOREY1Z | 6570395 | 643404 8287 | 56300006 1 = MY inRUEB
STOREY1l | FFE17F7.3 | 762024 8526 | 74514903
STOREY1O 205333 | s86537 o843 | 8580684 500000 | WY FIP
STOREYQ 1037886 1016336 | 99s162.8
STOREYE 1175273 1150871 | 11368594
STOREYT 1316962 1289620 | 1262753 0
STOREYS 1462429 1432073 | 1402238 o
STOREYS 1611163 1SFFF31 | 1544861
STOREYS 1752665 1726105 | 16590145 Q_‘d
STOREYS 1916447 1876720 | 1837622 Q0
STOREYZ 2072023 2029103 | 1986830 K
STOREYL Z2ZAA662 zioszia | zaszals
Moment values in Medium Soil of Zone — 11 in X — Direction
e e e < B RUB bl 1200000
SToREwZzD | vose seo Fazoozsa | vars eoa
STOREYLS Z2=oa7.0a Zazo.561 Zzsa90.1F 1000000
sToREYis | assso.aa avyzss.r3aa | asriz aq
sToREvliy | moors.as Fezzrozer | vsw11 =o 800000 11
SToREvies | tasazo > Gacsaa o231 | aasossa
sSToOREYls 1czvvs | isozaic.asss | asssos .=
sSToOREY1ia | zizasoz | zorssa coss | zoosos o 600000 IR o WX in GB
sToREviz | »eeoes= | 2s113y 2050 | 2szass
sSToREY1LZ zz>svo¥ | ai1ssos caas | sovoroo 400000 11111111 = MXin RUB
sSToREY1l | sss1965 | avyorss ssas | sevors -
STOREY1LO aASIDVED S MAaAqoOEl 166 AR TE S MXin FIP
sToREvS Szzseso | Siizis.dieir | acaizas 200000 11_ TTIRIEEET
sSToREYs =s=ecas | ssory=a sa1s | ssisves I
sSToREYT cesvsa= | 6szzes vize | esoszas o "..‘I.I. iiiiiininnniig
sSToOREYS Fa1ss=8 | y2saso. szs2 | vorze=ss
SToOREYS =1vrio.a Foooes oy | vrasoo.a B P P P b e
sToREva ssasaiis | srssos.cso= sacszs FEEE S
sSTOREYS Svzavas SSi1vos a1zz | szoosss P P i P S
sSToOREY= 1osizas 1ozssss | ooasoa=
SToOREwL 1a=zsoaw 1aa=aos 1Torezoa
Storey Moment values in Medium Soil of Zone — Il in Y — Direction
PR "'G"'B'" RTY B R Y ELE 2500000
STOREYZO 1s9za.s 1SsEz.7i161 | 1s063.209
STOREvY1lS | asasz 77 AE421 8317 | as807F 77
STOREY1E | 98411 a1 26202 3201 | 3093 21 2000000
STOREY1F | 1606515 | 1s¥=212 1833 | 1si1e71s
STOREY1E | 234asz2 | 229434 7aza | zz178659
STOREY1S | 3183846 | 311570.8901 | sol1i8s.2 1500000 11
STOREY1a | 4112805 | apzrars s9ss IBE9O061 )
STOREY1S | sizis=2 | sollsr.0938 | assdasos uMYinGB
STOREYLZ 6201393 | COEES7.1727 | sSEc628.6 1000000 1111 = MY inRUB
STOREY11l | 7344757 | 718741 0364 scaFs=
STOREv1O | s5saaoss =s36184 739 | soss119 500000 11 1111 MY FIP
STOREYS oFoE062 | o585614 6176 | ozxess0s
STOREYS 11oozs= 105512 1oaoszs
STOREYF 1zazolg 1z16538S 11FsES= 0 _.lII
STOREYS 1380322 1350751 1305726 rrrTT T T
STOREYS 1S ZOFOF 14858138 1438533 .‘9 wP ,\"o I R L] ‘_\6 LIS
STOREYS 1ss3FO= 1szs087F 1sFIs1F o o i o P O )
STOREYS 108549 1AFFolas 17111as cf_,\& c;\()Q' c;\& c;\()qL c;\()qL c;\()qL ,,J&o ,,J&o "J@ (,JKO
STOREYZ 1o9ss587F 1o1=57a 1ss00FS
STOREYL z118628 ZOF==FF zo04z6S
Storey Moment values in High Soil of Zone — Il in X — Direction
STOREY N:;(B.n X N R e :;l:: " 1200000
STOREYZO | 6880. 751 6716 B707 | cara ooz
STOREY1S9 2AFIII 5 1206 585 204490 Q8 1000000
STOREY1E | assro.ar azEzF7.S528 | alzyo.ss5
STOREY17 | 72e7a.52 FoSas.a4s5s51 | sEssa.0S5 300000
STOREY¥16 | 1075119 | 1o49s0.9231 | 1011672 1
STOREY¥1S | 1477907 | 1aazs87.5462 | 1sgor=z3
STOREY1a 1oz9ss | 18585385 7609 | 18157655 600000 2 MXin B
STOREY1l= | zazasas | 2365748 2858 | 2zs191 .1
STOREY¥1Z2 | zoss9s2 | 288901 65225 | 27s4as9.a4 400000 | L aMXinRUB
STOREw1l | 3527332 | 344402 S665 | 331955 2
STOREY1O | 412s%s1 | 4a0zs840.3955 | sss2799 MKinFIP
STOREYS AF7S0236 | ac38za zary | aarFos9s
STOREYS S3I9F0S 7 Sre990.93z | soFgas
STOREYF 062712 | se199s. 4097 | svos00.9
STOREYES s7az3g91.1 | 658525 7736 | s3avzas o
STOREYS 743758 | 726273 0592 | Foo0z22 2>
STOREYS Blaos866 | roaossz.osse | reszzes
STOREY= 55851165 | s64==38 9955 | s33097 8
STOREYZ 5565171 | osa41Fo. ass2 | coo4a1s o
STOREYL 1o=ssss8 1011322 aFaFss
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Storey Moment values in High Soil of Zone — Il in Y — Direction
MY in .
P RUB Y FIP
STOREY GB " 2500000
STOREYZO 14745 07 14400 308 1879 81
STOREY19 45829 91 447654565 43147 .43
STOREY1S | 91184 .47 | 89068.4387 B5849.1 2000000
STOREY17 1489163 145462 7566 140205 1
STOREY16 | 2174165 | 212375.8488 | 204699 .6 1500000
STOREY1S | 2953679 | 288520.2059 | 278091 .8 111
STOREY14 Zgls915 STZE41 0029 359364 .8 M‘f GB
STOREY13 | 4754724 | 464444 5867 | 447657 4 1000000 LR
STOREY1Z2 | 5759073 | 562546.8266 | 5422138 = MYinRUB
STOREY11l BBZZEZ 6 BE66452 2769 542363 .6
STOREY10 | 7239743 | 775548.9326 FAFSLT 500000 MY FIP
STOREYS 9104271 | 889297 709 | 8571544
STOREYS 1031140 1007210 7020449
STOREYT 1155638 1128820 | 1088020 0
STOREYS 1ZE83454 1253676 120862 m
STOREYS 1414131 1381331 | 1331403
STOREY4 1547227 1511354 | 1456727
STOREY3 1582309 1654325 1583928 «0
STOREYZ 1818950 1776828 | 1712605 gl
STOREY1 1970556 1924967 1855390
Storey Moment values in Low Soil of Zone — V in X — Direction
P i P i P i
STOREY SB RUB FiP 1400000
STOREY2Z0OD 20717 FTETFZ. AaT7L F a9 _ 2049
STOREY1S 2552.12 Z244852.14 24444c1.79 1200000
STOREY1LGS 1262449 .6 1229243 120993 .6
STOREY1S 17351265 | 1689453 | 16652927 B00000 =4
STOREY1S Z2Ze491 > Z22ZOS53S . TF Z1FO7F1L=S .
STOREYLS 2BAS T 2 PFFOOS F PFIFAZ A 600000 L | 111 u MXin GB
STOREY11l 41x7To4q2 4o0zZo0390 .5 IosGlo.s a3
STOREY10 | 4530043 | av7iza19s | asasas.a M¥in FIP
STOREYS S57048 .6 54245610 533935 .8 |
STOREYS 6327901 6162249 606545 1
STOREYZF FlOoTFl1io 2 c9z2124.= sE812532
STOREYS FoOo452 1 TEOTFTE= 49 TETE9Z S o
STOREYS B7F1lae3049 BaA4B8B8S52.8 B35520
STOREYS 953922 5 Q29009 7 2149418
STOREYS 1OZFTOZS 1O0099s0 94097 .1
STOREYZ2 1L1ZFO6TFTS 1Oo91448 1O7F430=
STOREYD1L 1Z1 305 1181446 116eZ890
Storey Moment values in Low Soil of Zone — V in Y — Direction
nTY BN (% b ATy (% b ATy
STOREYZO 15974 .56 1e6534. 99 1&27F5. .28
STOREY1O SZ745.68 S1=80.99 SOs 73 .91 zmm
STOREY1S 10494900 7F 1OZ2188 5 100583 5 1l
STOREY17F 171244 7F 166819 .6 164199 .4
STOREY1S 2490912 243455 .8 Z2TIO063Z1L.S ]jm
STOREYLS zzo=z7o | =30611.3 | 54185 1111
STOREY14 A4FE4005 A4ZFTFOT2T A4ZO364 .8 M‘I’ GB
STOREY13 545924 7F 5318152 523462 1 1000000 11 | | | L] n
STOREY1Z2 551031 .4 5439429 G3I38Z2E 6 lMmeUB
STOREY11l FEZO9O0TF. 1 FeZ2Ze64 .1 FSOe85.1
STOREY1O 210839 | 8728490 | 8733485 500000 1 1118111 MXin FIP
STOREYS 1044202 1017197 1001220
STOREYS 118523429 1151849 1L1IZITFTST
STOREYF 1=Z4908549 AZo07F719 ALZ27F0O04a44965
STOREYGS 14713491 14a4==297 134107849 o
STOREYS 1LezZOo9s> A1Ss7F9ooaos0 1S5SS42TF 7
STOREY4S ALFFIA0TFT AF2ZTFSEL A 7FOo04%44965
STOREYS 1928125 A1B7FEZZS 1848821
STOREYZ Z0E465495 Z0=08== 1998935
STOREY1 Z2S5B8=ZZ1 Z2Z2000849 2165527
Storey Moment values in Medium Soil of Zone — V in X — Direction
P T P i P
STOREY SB RU B EIP 1200000
STOREY1LS Zza3oarF oa zzolz Os zzizo 7a 1000000
STOREYLS A4s=2S50.11 q4&E3I07F 29 44 TFTa4E 4
STOREYLT SBO00O07FS8 .16 TETFTFTE &4 FTA4190.6
STOREYLG 1184337 11249 1098519 800000 11
STOREYLS 1e2Z2FFe 154039 15113192
STOREYLS 1450 2 ZOo4a43z4a6 2 1974585 1 M —+ -3 .
STOREYLZ ZeocoOeE 3 2949 7 24878323 S .MXIHGB
STOREYL1L IBE196 5 IFTH406T 3 I Ee1lass8 3
STOREYS S5Z2Z25889 sSOo3z39449 23 4BEE957F 9
STOREYS 593645 S7FZ&e10 S53308 5
STOREYF 5557533 543249 5 eEZlsee9
STOREYS TALSSI B FLSSOS 3 S9139 1 !
STOREYS 21771049 FEOOSE . a FezZaso 9
STOREYAa B004a491 1 2 Be3Issao 9 3444201
STOREYS OFZ2ZE T4 = o9=8824 5 OFLTSE T
STOREY2 1051348 1014518 803208
STOREYL 1133801 F 1098082 1061068
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Storey Moment values in Medium Soil of Zone —V in Y — Direction

Ty i Y in Py i
SETOREY B RU B i ij
STOREY2ZO 15924 5 154957 1 14945 7
STOREY1S | 4a9asz 77 | 48011 66 | 46393 79
STOREY1S | 98411 41 | osasz o6 | oazz216.12 2000000
STOREY17 | 1606513 | 1ss7a3s | asoass.w
STOREY1E | 23a4a4sz2 2 | 2o72s2a | ziosezo
STOREYLS 3183846 | 3I0OSSFO.2 zos169 1500000 111
STOREYLA 41128505 IOUESSS 4O IBS1209 .
STOREY1Z | S12153 2 | anszaas | aresaiza 1000000 = MYinGE
STOREYLZ szol1z2 = | sooso1.a sSs0549.4a 11 111 = MYinRUB
STOREY1l | 7344757 | 7114931 | esrsioz
STOREY1O | 854493s | s27s81 5 | veorsza 500000 11 11 11 MY inEIP
STOREYS eF7os06 = cassos | o1ssz2s
STOREYE 1109z 1oFassa 1oz=14a0
STOREYF 1zazo1e 1zo=sa= 115=z254a
STOREYG 1ISOZ2> A1 Fo9a 1291733 !
STOREYS 15zZOFO7F 1aFzrFso 1azz11e
STOREYS 1s5=70z2 1511273 1sss951
STOREY3 180884949 AFS1895S 15928432
STOREYZ 1esse87 1Es9a41FF 1Ez0szo
STOREYL 2118628 ZO0SZO085S 198291 =
Storey Moment values in High Soil of Zone -V in X — Direction
P i [ [
STOREY ety RUB 1P 1200000
STOREY2O | 6927 152 | 6681 9586 | sa78 267
STOREY1lS | 21864 62 | 21109 958 | 20a466_38 1000000
STOREY1E | 4aa1as 7s | 4a2665.19 | 41354 a2
STOREY1F | 73114 84 | ro0739. 587 | s8583 17
STOREY¥1E | 10814065 | 1047426 | 10154902 800000 11
STOREY1S | 148624 | 144102 S | 1s3a709.1
STOREY14 | 1940035 1ssz7a 1szs34a 500000 n inail ]
STOREY12 | 24375365 | 2367402 | 2295225 mMXin GB
STOREY1zZ | 2973847 | zeeoass | zeozoa.a X
STOREY11l | 3544402 | 344646.3 | 3341388 400000 TR EEE "
STOREY1O | 41449309 a03zo9 | ssosisa X
STOREYS G4 FF LGS G454 I08.2 G4S01LS2Z .4 200000
STOREYSE Sa4z023.7 | s2rysyzsz | sirassw
STOREYF SO0B7F7Fa4.B | sozess9 srasss
STOREYES s770709 | ssozass | szgizaw 0
STOREYS FAEE052 | 7269976 | roasssz.a
STOREYS B170934 | Fosss7.1 ¥ 1a09 Qg}
STOREYS EEEZFE6 | B6a40984.4 | E38612.9 &
STOREYZ 9599764 | 9savzaa | coszres v k)
STOREYL 1ozs0s59 10117165 | esosFos
Storey Moment values in High Soil of Zone -V in Y — Direction
PTY B Ty PTY
STOREY B RU B i 2500000
STOREYZO 14532 TS 14250 .59 1ZI=S16_1F
STOREwlS | asivo.oz | aaz=s a7 | azsse.82
STOREYLS s9853 9 sB7v927F ss24a6_ = 2000000
STOREY1l7 | 1466816 143494 | 1391192
STOREY1LG 2199065 1 2093378 6 202995 1
STOREY1LS 290699 284300 7 2TSESE3S 1500000
STOREY1LS = SEFIZ2ZO085 S SS601LS .
STOREY1S | asrs1s2 AasFz1a | aaszvas uMYinGE
STOREY1Z | S562141 | sSS3sSa7.1 | s366707F 1000000
STOREYS SEoaaz==11 | sva41790 | sars2sa 00000
STOREYS 101282 = o898 549 959675 5
STOREYF 1139231 1109152 10O07534a= 0
STOREYG 1202949 1231657 1194107
STOREYS 1=I885447F 1 1=I56924 115555
STOREYS 1si1so=z= 1asasaa 1azozsa &
STOREYZ 1FESE2F 1Fas197F 1ss1ss0
STOREYL 19348399 1890685 1833092
Torsion
Torsion values in Low Soil of Zone |1
STOREY T in GB Tin RUB Tin FIP 1200000
STOREvZ2O | 04579 52 | azs94 .11 | cosss . os
STOREY1lS | 2016747 | 19744765 | 1933341
STOREY1E | 2o7azaz | ooi1199.1 | sssisza 1000000
STOREY1F | 3826781 | 37a6772 | scesr1.a
STOREY1E | asgvi122 | aagi1zvo9 | aserria 200000
STOREY1S | sz6s8212 | sissasz sosoFz
STOREY14 | S580441 | S7S7568 | s63771.7
STOREYLZ 6A4Z1LIF . 5297162 51659 7.1 600000 11 " mTinGB
sSTOREv1z | 6927076 | 6vezs02 | ssalrzos
STOREw11l | 7373163 | 721947 7 | ro5207 1 400000 = - - mTinRUB
STOREY1O | 777as7a | 7612521 | sasaozs ;
STOREYS B13463 | 7965305 | rroossz TinFip
STOREYS BASAGF B | BzryEEF 9 | 8106402
STOREYF B73486.2 | 8553498 | s3rys30.a
STOREYGSG sB97Fs24a BFB8922 6 Be0s11 7 !
STOREYS 1760655 | sess31s8 | sves1o0s
STOREYS sz Fo09 o1aaag soszos
STOREYS SAS6526 | oz62202 | coe9sz v
STOREYZ os3zo99.a | oszs1o06 | s1asssz
STOREYL osse3a.7 | oavaorr | civevsa
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Torsion values in Medium Soil of Zone —I1

ETOREY T in GEB T in RUB i ELE
STOREYZO BOS0S.57 EFSIFL.SL saass.o=
STOREYLS 1oozos.a 1Es1LTE AFoeFe A
sSTOREYLES EOSST .S rASEF T TES3ITES. T
STOREYLF seo9s9 =2 EEET=1 Sal1az7.s
STOREYILE Az FOOD MAZII TS aoozxso >
STOREYLS aoe9az s ABE232 = aFoOzZza.6
SETOREYILA sSsaso= sazxrFaz > sSxasso.s mTinGE
STOREYLZ sSosssa .= sSoasoo . F ErET-ri)
STOREYLZ ES3azy 2 ESO936%.a G18051 S mTinRUB
STOREYLL sossa0.o sEO0SSOo . EsFe65 .
STOREYLO FIsSs0.a FAFGE1LA S coss9a ETinFIP
STOREYDS FEeEFIas.a FEOoscAa.a Frss3s s
STOREYS FeETFrSals FTEOAZE .G FSaa1z.a
STOREYF B3O 7SS BOG316 1 FroASE .S
STOREYS 545549 .7 B25538 .5 BO09 206
STOREYS BEsSso9a.a EBATIL1LE = =1 aa
STOREYA BEEO0TFFE .S Bs2030 sa=soa 7
STOREYDS Boz0S0.8 BTFI1LIS S saa0z9.a
SETOREYZ =soozs3 .= sEs02=0. 7 sEsoo3s
STOREYL Soze02. S EE36F1 .S ssazals.s

Torsion values in High Soil of Zone —I1

STOREY T in GB T in RUB T im FIP

STOREY20 | 22175.78 | s0zas.41 | 773a7.87
STOREY1S | 1751578 | 1710556 | 16asv2s
STOREY1lE | zssS359.1 | 252316.2 | za3196.4a
STOREYLF 232508 | sararsss | 3130011
STOREY1S | =es700.7 | 38939005 | =vs316.2
STOREY1S | 4580487 | 4473569 | as1i1s7.a
STOREY14 | S114405S | agosos.s | asiasz.=
STOREY1l= | sso9sz02 | sasa70s | seevises -
STOREY1Z | 6028032 | ss8751.6 | sevaria mTinGB
STOREY1l | 641767 7 | 6265163 | soai1s0= = TinRUB
STOREY1O | 6768352 561076 | 637117
STOREYD FOSZEES | 6918087 | 66650365 mTinFIP
sSTOREYS 7362415 | Fioi1zs4 | se31358
STOREYS FE07065 | v4azoas1 | Fislooo
STOREYS FE16902 | 7635745 | rassvsa
STOREYS Foozile4 | yEoFs2s | vszsiss
STOREYA s132s597 | yoasooz | resyes s
STOREYS sz=ses76 | 047537 | F7Sse662
STOREYZ Ss30360= | 8113545 | rezozss
STOREYL s=z3as509 | s1aasss | rescoasz
Torsion values in Low Soil of Zone -V
STOREY Tin GB Tin RUB T im FIP 1200000
STOREYZO o5194.4 | 92710.66 | 91354 as
STOREY1S | 2028414 | 1975555 | 1944525
STOREY1E | 20990895 | 291304.3 | 28672895
STOREY1l7 | 3sa4792o | a7ar8s55 | =casaass
STOREY1S | 4512333 | 4492443 | 4431881
STOREY1S | S29711.1 | sisoass | sorsaz.w
STOREY14 | 5212625 | s7sone s | s66864.1
STOREY1S | sass67.7 | 6zos8vs.2 | si1oos10 nTinGE
STOREY1Z | 626514.3 | 678435.7 | 6677795
STOREY11 741373 | v22139.2 | viovesxy mTinRUB
STOREY1LO | *81732.7 | 7v61468.7 | raosos.4a )
STOREYS 2179475 | 7967505 | 7842361 ETinFIP
STOREYS 8501317 | 8281194 | 5151123
STOREYY =B7E3065 255591 | sazis2.4
STOREYS 202478 | 8791714 | 8653624
STOREYS 2226718 | B9S886.7F =S84768
STOREYA 2388552 | 0147086 | 2900341 .4
STOREYS ososFz.s @ze4o9z2 | oii1osos
STOREYZ 29585615 | 934075.7 | @19404.3
STOREYL 2621203 | 9376736 | @az20as s
Torsion values in Medium Soil of Zone -V
STOREY o im GB T im RU B o i FIP>
sSTOREYZO | sosos.57 | ssoas.sa s=zias.a
STOREY1LS 190293 9 183357 S AFFATE S
STOREYLS 2EBEO0SEB 76 Z2FOSED A Z2Ee1las2 A
STOREYLY | scoossz | sasars.d | sserzor I
STOREY1LG a4z Fo0o9 418024 S SGO3IDVIZ S
STOREY1LS 496942 & 480291 = 454101 F I
STOREYLA ssaso=z | szez01.a | sasaizso 1
STOREYLS sosssa42 | sesas7 7 | sesv1sS I mTinGB
STOREYLZ> 653442 F 2 5L FAZ S 5104499 1
STOREYLL Ees5510.9 EFZAS1.S 549851 I mTinRUB
STOREYLO FIIIsSO09 FO91z32 2> 6852289 I
STOREYS FE73a8.a Falaso Fisovo 1 mTinFIP
sSTOREYS FoFsSa1s | Fria504 | rasicaso |
STOREYF B2Z23I97F3 S TOETFSS TEO9BE98 X I
STOREYGS s4a4c649 F B1867 7S FoO1081 .5
STOREYS =cssoaa =s69a6 | sosvsas
STOREYS BBO7F I &G 851499 B22796 7
STOREY3 soZ2050.8 BeZ2197 .3 833135
sTOREY= scozs3s | sessass | ssssss.e
STOREYL SUZ2e02Z2 S BFIZOTFE S Ba42682 &
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CONCLUSIONS

1. Storey shear decreased in both the directions when the building is damped with Friction Pendulum System followed
by Lead Rubber Dampers in both the Zones (11&V) on all the soils (LS, MS, HS).

2. Storey Moment decreased in both the directions when the building is damped with Friction Pendulum System
followed by Lead Rubber Dampers in both the Zones (11&V) on all the soils (LS, MS, HS).

3. Torsion decreased when the building is damped with Friction Pendulum System followed by Lead Rubber Dampers
in both the Zones (11&V) on all the soils (LS, MS, HS).

4. Storey Drift decreased in both the directions when the building is damped with Friction Pendulum System followed
by Lead Rubber Dampers in both the Zones (11&V) on all the soils (LS, MS, HS).

5. Optimum control of the parameters considered was observed when the building is damped with Friction Pendulum
System followed by Lead Rubber Dampers. So from the work carried out it can be stated that Friction Pendulum
System is the best supplemental damping system.
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