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A ssessment on Human Comfort Criteria of Tall
Building under Dynamic Wind Loading
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Abstract: The tall, light, flexible buildings may have large
oscillating motionsinduced by wind or other causesthat affect the
comfort of the occupants. Wind induced motion in buildings may
result in excessive vibrations such vibrations can cause discomfort
conditionsfor occupants or damageto non structural el ements. So
itisessential to analysis the dynamic behavior of the tall building
under the wind excitation which influences the human comfort.
The purpose of present study is to anysied the range of human
perception criteria associated with human comfort that is applied
for serviceability limit state design. The design criteria were
proposed based on the subjective perception test. The guideline for
evaluating the acceptability of wind-induced tall buildings
motions was defined by the expected value of motion perception
acceleration. In this Project, human comfort condition of a tall
building under wind excitation is assessed using estimation of
peak acceleration by using Indian standard code IS 875(part3)
:2015. Considering Four different Framed Tubes tall building
circular structure having a G+20, G+30, G+40, and G+50 with
different condition i.e. Normal Slab, Secondary Beam, Waffle
Slab & Ribbed Slab are taken. Typical circular floor is 50 min
diameter and symmetrical in plan in both major directions. Then
using ETABS-2013 software maximum displacement is evaluated
using dynamic wind analysis of building by applying the gust
factor method. With the help of maximum Displacement Peak
acceleration will be calculated using is | S-875(part3); 2015 for
different Framed Tubes structure conditions and modes of
building. The peak acceleration obtained in the analysis is
compared with the reference data given by Smith. S.B. and Coull
book and human comfort perception level iscalculating for Indian
tertiary of the described location of India from which assessment
of effective tall building under dynamic wind load is anysied.

Keywords: Framed Tubes, Gust factor, Human Comfort,
Maximum displacement, modes of building, Normal Slab, Peak
Acceleration, perception level. Ribbed Slab, Secondary Beam,
Waffle Slab.

. INTRODUCTION

From the public point of view a building should remain
stationary, and so movement that other circumstance might
be quite acceptable canin atall building induce awide range
of responses, ranging from anxiety to acute nausea in its
occupants.

Motions that have psychological or physiological effect on
the desirable building, with a resulting reputation that may
produce difficultiesin renting the floor space.
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It is thus not sufficient to provide a structure capable of
resisting the stresses induced by the design loading , with
sufficient stiffness to prevent excessive movement and
damage to non-structural element, the designer must ensure
also the there are no undesirable motion that could adversely
affect the occupants. There is generally no accepted
international standard for comfort criteria in tall buildings
but some reference data should be given on the basis of past
building analysis by which we can interlink the data of
perception level. Human response to wind-induced vibration
in tall buildings has traditionally been evaluated by the
acceleration in the horizontal plane. Two different measures
of acceleration have been used: the peak value which occurs
during a period of time or the root mean square value
averaged over this same period. The building perception are
depends on the different time periods, frequency, maximum
displacement, structural forms, place of building etc.
buildings, and must therefore be checked to ensure that
accelerations in a structure subjected to vibrations is not
uncomfortable for the occupants. Design of buildings is
concerned with human response to vibration and perception
of motion. At thispoint it will suffice to note that humans are
surprisingly sensitive to vibration to the extent that motions
may feel uncomfortable even if they correspond to relatively
low levels of stressand strain. In this project an investigation
has been made to study the assessment of human comfort
criteriaby dynamic gust method using IS 875(PART 3) 2015
in terms of peak acceleration. In this project ETABS
software is used to obtain maximum story displacement with
respect to different mode and time period. On the basis of
obtained peak acceleration for different structural form
condition, impact of perception level can be defined with
respect to reference data.

1. HUMAN COMFORT CRITERIA AND DYNAMIC
GUST FACTOR

A. Human Comfort Criteria:- Human comfort can be
defined as the comfort of human response under building
motion. The motion can be produced by wind, earthquake
machinery, nearby industrial plant, various types of
transportation etc mode of behavior of building. It would be
prohibitively expensive to construct a building that would not
move perceptibly in worst storm ,during a severe earthquake
or wind effect consequently since some motion is inevitable
the goa is to determine level of motion and rates of
occurrence that are both economic and acceptable to the
building occupants.
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Based on an examination of available reference data a curves

are produced to give recommended upper limit and lower

limit of accel eration or range for various frequency depending

upon the building use. The peak acceleration is calculated as

per Indian standard IS 875 (PART3) 2015, Clause no 10.2.1

The peak acceleration along the wind direction at the top

of the structure is given by the following formula:-
a=(2nf,)°gx r(SEp)Y?

fo = Natural frequency of the structure

x= mean deflection at the position where the accelerationis

required

0= peak factor defined asthe ratio of expected peak value

to the root mean value of a fluctuating load

r= roughness factor which is depend on size of structure in

relation to ground roughness.

B = damping coefficient

S=size reduction factor

E= spectrum of turbulence in the approaching wind stream

B. Dynamic Gust Method: -Tall building which is wind

sensitive shall be designed for dynamic wind loads. Hourly

wind speed is used as a reference wind speed to be used in

dynamic wind analysis. For calculation of along wind loads

response (bending moment, shear force and tip deflection)

the gust factor method is used.

According to gust factor method the gust force are calculated

are asfollow:-

Fz=Ci*Pa*Az*G
F, = design peak along wind load on the building/ structure
at any height z
A7 = the effective frontal area of the building/structure at
any hright zin m?
Py = design hourly mean wind pressure corresponding to

Vz and obtained as 0.6(V,)*
Table- I: Human Perception level

level | Acceleration Effects
(m/s)
<0.05 Humans cannot per ceive motion.
0.05-0.1 Sensitive people can per ceive motion.
Hanging objects may move slightly.
3 0.1-0.25 Majority of peoplewill perceive motion,
L evel of motion may affect desk work.
L ong term exposur e may produce motion sickness
4 0.25-04 Desk work becomes difficult or almost impossible
5| 04-05 Difficult to walk naturally and standing
people may lose balance.
0.5-0.6 Unableto walk naturally.
0.6-0.7 People cannot tolerate motion or walk.
>0.85 Objects begin to fall and people may be
injured

1. STRUCTURAL MODELING

For modeling of Structure Circular Framed Tubes structure
having a G+20, G+30, G+40, and G+50 Story for terrain
category 1,2,3 & 4 with four different conditions are as
follows:-

1) Framed Tubes Structure with Normal Slab

2) Framed Tubes Structure with Secondary Beam, Waffle

3) Framed Tubes Structure with Ribbed Slab

4) Framed Tubes Structure with Waffle Slab
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Fig 1: Plan of circular Framed Tubes Structure

Fig 2: Plan of circular Framed Tubes Structure
with Secondary Beam

Fig 3: 3D View of circular Framed Tubes

Structure

Table- II: Geometrical Properties of Building

Geometrical Properties of Building

2266

Dimensions of G+50 & Dimensions of G+30 &
S.No | Particular G+40 G+20
Type of Framed Tube Framed Tube
1 frame Structure Structure
2 No of story 50,40 30, 20
3 L ocation Bhubaneswar Bhubaneswar
Building
4 Plan Area 1962.50 m2 1962.50 m2
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Table- IV: Maximum Story Displacement

Maximum Story Displacement Results (mm)

G+50 Story
S.No. Structure Type TC1 TC2 TC3 TC4
Framed Tube Structure 47.91 45.58 40.80 37.07
1 with Normal Slab 8 7 4 1
Framed Tube Structure 45.67 40.89 37.77
2 with Secondary Beam 48.01 8 6 6
Framed Tube Structure 45.64 40.86
3 with Waffle Slab 47.97 5 3 37.13
Framed Tube Structure 47.91 40.79 36.91
4 with Ribbed Slab 2 45.58 8 6

Height of 174 m.(G+50), 140.50 107 m.(G+40), 72
5 building m.(G+40) m.(G+30)
1200mm x 1400mm 600mm x 1000mm
(1-30 story) 1000mm x
1200mm (1-30 story)
Column
6 size (31-50 story)
1200mm x 1400mm 800mm x 1200mm
(1-30 story) 1000mm x
Spandrel 1200mm (1-30 story)
7 Beam Size (31-50 story)
800mm x 1200mm 600mm x 1200mm
( 1-30 story) 600mm x
. 1000mm (1-30 story)
Main
8 Beam Size (31-50 story)
550mm x 900mm 600mm x 1000mm
(1-30story) (1-30 story)
500mm x 900mm
Inner
9 Beam Size (31-50 story)
Slab 200mm ( 1-30 story)
10 thickness 180mm(31-50 story) 160mm ( 1-30 story)
Shear Wall 500mm ( 1-30 story)
11 Thickness 400mm(31-50 story) 350mm ( 1-30 story)
Density of
12 concrete 25 KN/M*® 25 KN/M?®
Density of
13 steel 78.50KN/M > 78.50KN/M 3
Density of
brick wall
with
14 plaster 20 KN/M3 20 KN/M3
Terrain
15 category 1,23&4 1,2,3&4
Structural
16 class C C
secondary
17 beam size 500mm x 800 mm 300mm x 600 mm
100 mm depth with 150 | 100 mm depth with 150
Waffleslab mm stem width at top mm stem width at top
18 size and bottom and bottom
100 mm depth with 150 | 100 mm depth with 150
Ribbed mm stem width at top mm stem width at top
19 slab size and bottom and bottom
Foundatio Fixed at Ground L evel Fixed at Ground Level
20 n

A.1 G+50 Story:-

Table-111: Material Properties of Buildings

Material Properties of Buildings
S.No. Material Grade
1 Concrete M40
(Beam
Column)
2 Concrete M40
(Shear Wall)
3 Concrete M40
(Slab)
4 | Reinforcemen | HYSD-500
t (Rebar)

IV. RESULT AND DISCUSSIONS
A. Maximum Story Displacement:-
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G+50 Maximum Story Displacement
50 4801
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TC1 TC2 TC3 TC4
Terrain Catagory(TC)
Fig 4: G+ 50 maximum Story displacements
Discussion: -

1) In G+50 Framed Tube Structure with Normal Slab,
Secondary Beam, Waffle Slab and Ribbed Slab, the
Maximum Story displacement is obtained at framed tube with
secondary beam and minimum Displacement is obtained at
framed tube with Ribbed Slab.

2) Framed Tube Structure with secondary beam are dominant
in Story Displacement due to the self weight (dead weight) of
the structure are increases due to secondary beam.

3) Terrain Category 1 (TC1l) obtained the maximum
Displacement and Terrain Category 4 (TC4) obtained the
minimum Displacement fromthe TC1, TC2, TC3 & TCA4.

4) As per above result the Framed Tube Structure with
Ribbed Slab lies in TC4 will be safer side from the all the
structural from models.

A.2 G+40 Story:-
Table- V: Maximum Story Displacement

Maximum Story Displacement Results (mm)

G+40 Story
S.No. Structure Type TC1 TC2 TC3 TC4

Framed Tube
Structure with Normal

1 Slab 24.385 23.118 20.535 | 18.531
Framed Tube
Structure with

2 Secondary Beam 24.452 23.185 20.602 | 18.597
Framed Tube
Structure with Waffle

3 Slab 24.405 23.139 20.556 | 18.551
Framed Tube
Structure with Ribbed

4 Slab 24.385 23.118 20.535 | 18.531
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30

G+40 Maximum Story Displacement
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MNormal Slab

B Framed Tube Structure with
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s
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Fig 5: G+ 40 maximum Story displacements

Discussion: -

1) In G+40 Framed Tube Structure with Normal Slab,
Secondary Beam, Waffle Slab and Ribbed Sab, the
Maximum Story displacement is obtained at framed tube with
secondary beam and minimum Displacement is obtained at
framed tube with Ribbed Slab.

2) Framed Tube Structure with secondary beam are dominant
in Story Displacement due to the self weight (dead weight) of
the structure are increases due to secondary beam.

3) Terrain Category 1 (TCl) obtained the maximum
Displacement and Terrain Category 4 (TC4) obtained the
minimum Displacement from the TC1, TC2, TC3 & TCA4.

4) Asper aboveresult the Framed Tube Structure with Ribbed

Slab lies in TC4 will be safer side from the al the sixteen
structural model

A.3 G+30 Story:-

Table- VI: Maximum Story Displacement

Maximum Story Displacement Results (mm)

G+30 Story
SNO

. Structure Type TC1 TC2 TC3 TC4
Framed Tube
Structure with

1 Normal Slab 13.822 | 13.075 | 11.582 | 10.354
Framed Tube
Structurewith

2 Secondary Beam 13.96 13.102 11.62 10.524
Framed Tube
Structure with

3 Waffle Slab 13.861 | 13121 | 11.644 | 10.428
Framed Tube
Structurewith

4 Ribbed Slab 13.787 | 13.051 | 11581 | 10.371

G+30 Maximum Story Displacement

13.96

= Framed Tube Structure with
Normal Slab

m Framed Tube Structure with
SecondaryBeam

Framed Tube Structure with
Waffle Slab

= Framed Tube Structure with
Ribbed Slab

story Displacement in mm

TC1 TC2 TC3 TCa

Terrain Category(TC)

Fig 6: G+ 30 maximum Story displacements

Discussion: -
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1) In G+30 Framed Tube Structure with Normal Slab,
Secondary Beam, Waffle Slab and Ribbed Slab, the Maximum
Story displacement is obtained at framed tube Structure with
secondary beam in TC1 & TC4 and framed tube Structure with
Waeffle Slab in TC2 & TC3. Minimum Displacement is
obtained at framed tube with Ribbed Slabin TC1 TC2, TC3 &
framed tube with Normal beamin TCA4.
2) Framed Tube Structure with secondary in TC1 & TC4 are
dominant in Story Displacement due to the self weight (dead
weight) of the structure are increases due to secondary beam.
Framed Tube Structure with Ribbed Slab in TC2 & TC3 are
dominant in Story Displacement due to its Ribbed Slab
A.4 G+20 Story:-
Table- VII: Maximum Story Displacement

4367 G+20 Maximum Story Displacement

4.087

w
in

B Framed Tube Structure with
Normal Slab

B Framed Tube Structure with
Secondary Beam

ementin mm
w

&)
in

Framed Tube Structure with
Waffle Slab

ra

m Framed Tube Structure with
Ribbed Slab

Stol:}' Dispalc
in

TC1 TC4

'Fgrzrain Calagory-tr'crgl
Fig 7: G+ 20 maximum Story displacements

Maximum Displacement Results (Mm)

G+20 Story
S.NO. Structure Type TC1 TC2 TC3 TC4
Framed Tube Structure
1 with Normal Slab 4.32 4.042 3526 | 3.008

Framed Tube Structure
2 with Secondary Beam 4358 | 4.073 | 3565 | 3.053

Framed Tube Structure

3 with Waffle Slab 4.367 | 4.097 3584 | 3.069
Framed Tube Structure
4 with Ribbed Slab 4.3 4.083 | 3573 | 3.061
Discussion: -

1) In G+20 Framed Tube Structure with Normal Slab,
Secondary Beam, Waffle Slab and Ribbed Sab, the
Maximum Story displacement is obtained at framed tube with
Waffle Slab and minimum Displacement is obtained at
framed tube with Ribbed Slab in TC1 & framed tube with
Normal Slabin TC2, TC3 & TCA.

2) Framed Tube Structure with Waffle Slab is dominant in
Story Displacement.

3) Terrain Category 1 (TCl) obtained the maximum
Displacement and Terrain Category 4 (TC4) obtained the
minimum Displacement from the TC1, TC2, TC3 & TCA4.

4) As per above result the Framed Tube Structure with
Ribbed Slab liesin TC1 and framed tube with Normal Slabin
TC2, TC3 & TCA.will be safer side from the all the structural
form models.

B. Peak Acceleration:-
B.1 G+50 Story:-

& Sciences Publication



OPEN 8&CCESS

Table- VIII: Peak Acceleration Results

Peak Acceleration Results (m/s?)
G+50 Story
S.
No. Structure Type TC1 TC2 TC3 TC4
Framed Tube Structure
1 With Normal Slab 0.1143 | 0.1211 | 0.1336 | 0.1345
Framed Tube Structure
2 With Secondary Beam 0.1145 | 0.1213 | 0.1339 | 0.1354
Framed Tube Structure
3 With Waffle Sab 0.1143 | 0.1211 | 0.1336 | 0.1339
Framed Tube Structure
4 With Ribbed Slab 0.1144 | 0.1212 | 0.1338 | 0.1347

ou G+50 Peak Acceleration Result

01354
01338

0135

=
i
[

W Framed Tube Structure with Normal

0125 1 Slab

W Framed Tube Structure with Secondary
Beam

=
i
=

Framed Tube Structure with Waffle

01145 Shb

0115 4

B Framed Tube Structure with Ribbed
Slab

[Z5/W) UO|jE 3|20y YES

=
i
=

0105

01

T ¥] =] TC4
Terrain Catagory(TC)

Fig 8: G+ 50 Peak Acceleration result

Discussion:
1) In G+50 Framed Tube Structure with Norma Slab,
Secondary Beam, Waffle Slab and Ribbed Slab, the Peak
acceleration is obtained at framed tube with Secondary beam
are maximum and minimum acceleration is obtained at
framed tube with Waffle Slab.
2) Framed Tube Structure with Secondary Beam has peak
acceleration in al terrain categories.
3) Terrain Category 1 (TC1l) obtained the minimum
acceleration and Terrain Category 4 (TC4) obtained the
maximum acceleration from the TC1, TC2, TC3 & TCA4.
4) Peak acceleration increases with increase the terrain
category from 1 to 4.
4) As per above result the different models of Framed Tube
Structure are generated the peak acceleration value under the
range 0.110 to 0.140 m/s2.
B.1 G+40 Story:-

Table- I X: Peak Acceleration Results

Inter national Journal of Innovative Technology and Exploring Engineering (1JITEE)
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00s4 G+10 Peak Acceleration Result
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Fig 9: G+ 40 Peak Acceleration results

Discussion: -
1) In G+40 Framed Tube Structure with Normal Slab, Secondary
Beam, Waffle Slab and Ribbed Slab, the Peak acceleration is
obtained at framed tube with Secondary beam are maximum and
minimum acceleration is obtained at framed tube with Waffle
Slab& Ribbed Slab.
2) Framed Tube Structure with Secondary Beam has maximum
peak acceleration in al terrain categories.
3) Terrain Category 1 (TC1) obtained the minimum acceleration
and Terrain Category 4 (TC4) obtained the maximum
acceleration fromthe TC1, TC2, TC3 & TCA4.
4) Peak acceleration increases with increase the terrain category
from1to4.
5) As per above result the different models of Framed Tube
Structure are generated the peak acceleration value under the
range 0.08 to 0.10 m/s2
B.3 G+30 Story:-

Table- X: Peak Acceleration Results

Peak Acceleration Results (m/s?)
G+30 Stor
S.
No. Structure Type TC1 TC2 TC3 TC4
Framed Tube Structure
1 With Normal Slab 0.07201 0.0748 0.07412 | 0.07392
Framed Tube Structure
2 With Secondary Beam 0.0727 0.07507 0.0743 0.07514
Framed Tube Structure
3 With Waffle Slab 0.0722 | 0.07518 | 0.0745 | 0.07445
Framed Tube Structure
4 With Ribbed Slab 0.0727 0.07507 0.0743 0.07514

Peak Acceleration Results (m/s?)

G+40 Stor
NSC') Structure Type TC1 T2 | Te3 | Tea

Framed Tube

1 Structure With 0.0846 0.0859 0.0864 | 0.0919
Normal Slab
Framed Tube

2 Structure With 0.0848 0.0862 0.0867 0.0922

Secondary Beam

Framed Tube

3 Structure With 0.0846 0.086 0.0865 0.092
Waffle Slab
Framed Tube

4 Structure With 0.0846 0.0859 0.0864 0.0919
Ribbed Slab

Retrieval Number: B6688129219/2019©BEIESP
DOI: 10.35940/ijitee.B6688.129219
Journal Website: www.ijitee.org

2269 Blue Eyes Intelligence Engineering

- i It
00755 007514 007514

0.07518

0075

0.0745

0074
M Framed Tube Structure with

00735 Normal Slab

B Framed Tube Structure with
Secondary Beam

0073

0.0725
Framed Tube Structure with

Waffle Slab

(Z5/W) uo|iela[E0y ead

0072

m Framed Tube Structure with

00715 Ribbed Slab

0071

0.0705

TC1 TC2 TC3 TC4
Terrain Catagory(TC)

Fig 10: G+ 30 Peak Acceleration result
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Discussion: - Modes Peck Acceleration results
1) In G+30 Framed Tube Structure with Normal Slab, 450 With
Secondary Beam, Waffle Slab and Ribbed Slab, the Pesk Mode _ ek ek
acceleration is obtained at framed tube with Secondary beam |, . | Feey Di”g";”:ﬂ’;t WETTE | pin | PoAHm | Pekhosein|
aremaximum in TC1 & with Waffle Slab in TC2,TC3 & TC4 = o g = = — =
.. . . . . Z mm; Secon(
and minimum acceleration is obtained at framed tube with
normal S| ab Mode1 0.383 000312 2612 0000005 0.000006 0000007 0.000008
2) Terrain Category 1 (TC1) obtained the minimum Moz | 0%+ | ooop | 262 | 00000%5 0000006 000007 | 000008
acceleration and Terrain Category 2 (TC2) obtained the Mode3 | 063 | ooops | 165 | 000002 000023 0000028 | 0000031
maximum acceleration fromthe TC1, TC2, TC3 & TCA4. Moded | 1185 | oo | 084 | 00000 0000061 0000076 | 0.000084
3) As per above result the different models of Framed Tube Moes | 1194 | oooms | 087 | 000sT 0000063 0000078 | 0000067
Structure are generated the peak acceleration value under the Woes | 1765 | oougm | 06 | 0000178 0000198 0005 | o000t
range 0.072 to 0.076 m/s2. Moe? | 2% | oo | 047 | ooomm 0000158 000288 | 0000283
B4 G+2'|(')a?)t|0r );(-l Peak A el t' R |t Mode8 2.385 0.002797 0419 0000187 0.000208 0000256 0.000284
& . ceeleration Results Moded 3181 0,003032 0314 0.000466 0.000520 0,000641 0.000710
Peak Acceleration Results (m/s’) Moelo | 359 | oomm | 029 | ooommt 0000525 0000847 | 0000716
< G+20 Story moell | 361 | oomm | 022 | oo 0000572 0000705 | 0000781
No. Structure Type TC1 TC2 TC3 TC4 Moe12 | 469 | ooost | 026 | 0000766 0000854 0001083 | 000116
Framed Tube Structure
1 With Normal Slab 0.042 0.0416 | 0.0394 0.035 G+50 Story Peak Acceleration v/s Time Period curve of different Modes
Framed Tube Structure 0.001400
2 | With Secondary Beam | 0.0424 | 0.0419 | 0.0399 | 0..0355
Framed Tube Structure 0001200
3 With Waffle Slab 0.0426 | 0.0421 | 0.0401 | 0.0357 '
Framed Tube Structure
4 With Ribbed Slab 0.0424 | 0042 | 004 | 0.0356 0001000
0.045 AT u_mzfﬂnpeak Acceleration Result  oooos0o
0.0401 ] Peak Acceleration TC 1
004 'E' —— Peak Acceleration TC 2
£ 0.000600
‘E Peak Acceleration TC 3
0.035 g —— Peak Acceleration TC 4
0.000400
5 003 B Framed Tube Structure with
?; Normal Slab
ﬁ 0.025 B Framed Tube Structure with 0-000200
o Secondary Beam
n_"J*. 0.02 Framed Tube Structure with 0.000000
% Waffle Slab 0 05 1 15 2 25 3
g_n 015 W Framed Tube Structure with Time Period(sec.)
0 Ribbed Slab ) ) ) )
001 Fig 12: G+ 50Peak Acceleration v/s Time Period Curve
0005 C.2 G+40 Story:-
Table- X111: Peak Acceleration Results
0 Modes Peak Acceleationresuts
T Tgfrzain CatagcryT(@rsc} “ G40 With
; . ; Mode | Mai ModeTT
. Fig 11: G+ 40 Peak Acceleration result Wlo, | ' 2 Oe' " | kbt | Peskhcrtion | Peskhrtion | ek ltin
Discussion: - Fequency | Displcement | Period
D In G120 Framed Tube Siucture wih Norwel Scb, S8 = | bt Mnkt g Dt G
Secondary B , Waifle Slab and Ribbed Slab, the Modez 0‘495 0‘002636 ﬁoz 0I000007 0.000008 0‘000009 0'000010
acceleration is obtained at framed tube with Waffle Slab are  ———t—2 1 — : : : : :
. L . . Mode3 | 079 | 0me% | 18 000003 00032 00000% 000002
maximum and minimum acceleration is obtained at framed
) Moded | 160 | oo 061 00010 000119 0000834 0000158
tube with Normal Slab.
2) Framed Tube Structure with Waffle Siab has peak MoeS | 169 | 0037% | 063 000116 000125 0004 000166
acceleration in all terrain categories p Modeb | 2% | 0% | 045 0003 000034 000001 00001
) S o Moe? | 3| W% | 03 000035 00004 000089 00050
3) Terrain Category 4 (TC4) obtained the minimum e 0 | 0003 00502 209
acceleration and Terrain Category 1 (TC1) obtained the  Mpo 7 | | om | s | oo | s | oo
maximum acceleration fromthe TC1, TC2, TC3 & TCA. Wl | 6 | OB | 0B | o0 | oM | Wm |
4) Peak acceleration decrease with increase the terrain Mg s | wms | wn | oo 00085 0088 00
category from 1 to 4. Modeld | S8 | o | 0m% 0001585 00014 000150 000065

4) As per above result the different models of Framed Tube
Structure are generated the peak acceleration value under the
range 0.03 to 0.05 m/s2.

C. MODEL RESULTS:- story maximum displacement and
peak acceleration result of Mode 1 to Mode 12

C.1G+50 Story:-
Table- X11: Peak Acceleration Results
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G+40 Story Peak Acceleration v/s Time Period curve of different

Modes
0.002500
0.002000
)
£ 0001500 Peak Acceleration TC 1
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=
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[ m/sq. Sec
£ (m/sq. 5ec)
g 0.001000 Peak Acceleration TC 3
(m/=q. Sec)
Peak Acceleration TC 4
(m/sq. Sec)
0.000500
0.000000
a 05 1 15 2 25

Time period(sec.)

Fig 13: G+40 Peak Acceleration v/s Time Period Curve

C.3 G+30 Story:-
Table- X1V: Peak Acceleration Results
ModesPesk Acodlration results
61
Mode | Madmum |ModeTime . . | ek
ModeNo. Py |Gl Paicd Peak Acoeleration | Peak Acoelration | Pesk Accdleration Nl

(o) | M g | 101 i S| T2 i S |TC3 i )| TC4 i S

Moel | 068 | 0006 | 1593 | 0000017 0000019, 000002 0000023

Mok | 0637 | 00 | 15 0000017 0000019 000002 0000024

Moed |08 | 0008% | 126 | Q000042 0000046 0000052 0000058

Moded | 215 | 000465 | 0464 | 0000 0000205 0000230 0000257

Mok | 223 | Q04T | 044 | 00001% 0000224 0000239 0000267

Mok | 266 | 0062 | 035 | 00004 0000462 0000617 | 0000678

M7 | 41 | O04I68 | 0242 | 000068 000075 0000846 | 000094

Mok§ | 428 | 0048 | 025 | 0007 0000787 0000881 | 0000983

Mokd | 4768 | 000G | 0 000135 0001439 001666 0001360
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Table- XV: Peak Acceleration Results
Modes Pesk Acoelration resits
G0

MadeNo. | Mode Frequency Dgﬂﬂﬁ NodeTinePeiod Perk Acoelrtion | Peak Acceeaton | Pesk Aoceertion | Peek Acodlereion

) | m g | 0L S | TC2 (g S | 103 (eS| TCAme
Wkl | U | B& | oW | omb | W% | 0mb | 0mb
Wk | L0 | omM | 0% | oWk | W% | oW | oWy
W3 | 1w | owee | 0% | oW | oo | 0w | oW
Wkt | sEL | Q9 | 0 | OWB | 0B | O | 0WB
WS | s | Q9 | oz | OmE | O00W | oW | 0mW
WS | 45 | we® | 08 | oW | o2 | o2 | 0bs
W7 | 6@ | OB | 0 | 0@ | w8 | omb | oW
WS | s | O | 06 | oW | oW | omd | oW
kS | TR | WK | 0% | oW | oWR | OmE | 0%
WED | W9 | LR | 06 | 0w | 0% | e | 0
Wl | 9B | 00R8 0 W | s | ook | 0

Mode12 08 0007279 00% 000647 000687 000744 0002
G+20 Story Peak Acceleration v/s Time Period curve of different Modes

0.00800

0.00700
0.00600
Peak Acceleration TC 1
& 000500 (m/sq. Sec)
2
£
=
£ 0.00400 —— Peak Acceleration TC 2
E m/sq. Sec
H (m/sq. Sec)
E 0.00300
Peak Acceleration TC 3
k (misq. Sec)
0.00200
—— Peak Acceleration TC 4
o000 \ e
0.00000
0 0.2 04 06 0.8 1

Time Period(sec.)
Fig 15: G+ 20Peak Acceleration v/s Time Period Curve

C.5 Assessment of Range:-

On the behalf above mode result of mode 1 to mode 12 of

different time period the acceleration range are comes under

are asfollow:-

Table- XVI: Model Peak Acceleration Results

Moeld | 6009 | 000405 | 0166 | 0004L6 0001535 0001739 0001942

Modes result of Peak Acceleration

Moell | 6271 0064 | 0559 | 0005t 0001670 0001869 0002086

Moel2 | 6847 | 0006083 | 046 | 000274 0003013 000337 0003764

G+30 Story Peak Acceleration v/s Time Period curve of different Modes

0.004000
0.003500
0.003000
& 0002500 —— Peak Acceleration TC
‘E\ 1 (m/sq. Sec)
=
2 0002000 —— Peak Acceleration TC
E 2 (m/sq. Sec)
g 0.001500
Peak Acceleration TC
3 (m/sq. Sec)
0.001000
= Peak Acceleration TC
0.000500 4(m/sq. Sec)
0.000000
0 05 1 15 2

Time Period (sec.)

Fig 14: G+ 30Peak Acceleration v/s Time Period Curve
C.4 G+20 Story:-

Retrieval Number: B6688129219/2019©BEIESP
DOI: 10.35940/ijitee.B6688.129219
Journal Website: www.ijitee.org

Minimum Maximum
. . Reference
Story accell?rall ° accelr?ran ° Perception Effect
range
(m/s2) (m/s2)
G+5 Humans cannot
0 0.000005 0.0016 < 0.005 Percaive Motion.
G+4 Humans cannot
0 0.000006 0.0022 < 0.005 Percaive Motion.
G+3 Humans cannot
0 0.000016 0.0037 < 0.005 Percaive Motion.
Sensitive people can
5 perceive motion.
Gg 0.000005 0.0077 0'0050'0'01 Hanging objects may
move slightly
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V. CONCLUSION

1) In G+50 story result obtained from the different models of
Framed Tube Structure are generated the peak acceleration
value under the range 0.110 to 0.140 m/s”. The range comes
under the human perception range 3 i.e. (0.1-0.25) when it
compares it with reference data of human perception level
which implies that mgjority of people will perceive motion,
level of motion may affect desk work, long term exposure
may produce motion sickness.
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2) In G+40 the different models of Framed Tube Structure
are generated the peak acceleration value under the range
0.08 to 0.10 m/s’. The range comes under the human
perception range 2 i.e. (0.05-0.10 m/s’) when it comparesiit
with reference data of human perception level which implies
that sensitive people can perceive the motion, hanging object
may move dlightly.

3) In G+30 the different models of Framed Tube Structure
are generated the peak acceleration value under the range
0.072 to 0.076 m/s>. The range comes under the human
perception range 2 i.e. (0.05-0.10) when it compares it with
reference data of human perception level which implies that
sensitive people can perceive motion, hanging object may
move dlightly.

4) In G+20 the different models of Framed Tube Structure are
generated the peak acceleration value under the range 0.03 to
0.05 m/s’. The range comes under the human perception
range 1 i.e. (less than 0.05 n/s?) when it compares it with
reference data of human perception level which implies that
human cannot perceive motion.

5) As per the human Perception level G+ 20 stories are
completely safe in human comfort  in which human cannot
perceive the motion. G+30 and G+40 are also comes under
the Acceptable limit of human comfort in which hanging
object may perceive motion but in G+50 Story are not comes
under comfort zone in which mgjority of people will perceive
the motion so in G+50 Story some other vibration control
devices adopted for human comfort.

6)In G+50, G+40, G+30 Story Peak acceleration is obtained
at framed tube structure with Secondary beam is maximum
and minimum acceleration is obtained at framed tube
structure with Waffle Slab so framed tube structure with
waffle dab is safer side and best structure.

7) InG+50, G+40, G+30 and G+20 Terrain Category 1 (TC1)
obtained the maximum Displacement and Terrain Category 4
(TC4) obtained the minimum Displacement due to buffeting
effect of building.

8) In G+20 peak acceleration is obtained at framed tube with
Waffle Slab are maximum in all terrain categories and
minimumaccel eration is obtained at framed tube with Normal
Slab. So normal dab structure is safer in G+20 Story.

9) In G+50, G+40, G+30 and G+20 Terrain Category 1 (TC1)
obtained the minimum Acceleration and Terrain Category 4
(TC4) obtained the maximum accel eration.

10) Under the different modes of structure G+50,G+40,G+30
Story Humans cannot Perceive Motion and G+20 Story
Sensitive people can perceive motion. Hanging objects may
Move dightly.

11) Under model analysis it observed that with increase in
section sizes result of peak acceleration and story
displacement are reduces.
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