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ABSTRACT

The lift frame is a system that provides physical support to the lift. The steel material used is
hot rolled steel (WF and H-Beam). In this research, to prevent damage due to earthquakes, it
is necessary to carry out earthquake analysis including structural irregularities, intersections
between levels, and increased forces due to irregularities following SNI 1726-2019. This
research aims to determine the specifications of an elevator frame that can withstand a load
of 320 kg and analyze the axial force, moment, and shear in the elevator structure using
ETABS Software. Apart from that, to find out the results of the strength of the lift frame on a
floor building if a load force of 450 kg is applied. The results obtained in this research are as
follows, the weight of the lift load of 320 kg working on the 200x100x5.5x8 WF support beam
is 1726.6 kg, and the weight of The lift load of 450 Kg working on the 200x100x5.5x8 WF
Support Beam of 1925 Kg. In earthquake load analysis in the South Jakarta area, deformation
in building structures was 3,064 mm in the X direction and 1,722 mm in the Y direction, so the

elevator frame structure is safe.

Keywords: Lift frame; ETABS, Earthquake Spectrum, Internal Loadings.

1. PRELIMINARY

In the construction of a building, it is
necessary to have transportation that can
facilitate the transportation of loads from
the lower floor to the next floor [1], In the
Pondok Indah Townhouse Project with a
capacity of 8 floors has an elevator
construction, of course, what must be taken

into account here is the strength of the
structure of the elevator frame, the elevator
frame is a system that functions to provide
Physical Support to the elevator or it can
also be called an arrangement or a unity of
the elevator frame iron rods, iron plates, and
other materials that form an elevator frame
structure. [1]. The type of material used is of
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course steel material with IWF steel profile
type and H Beam steel profile, to analyze
how strong the steel structure of the
elevator frame is, it is necessary to know the
earthquake analysis in an area (Pondok
Pinang, South Jakarta) [4], If you already
know the type of steel and the earthquake
spectrum, then to analyze whether the steel
structure of the elevator frame is strong or
not, it is necessary to have software that can
reach stability in terms of the feasibility of a
structure, here I use ETABS software [2]. In
this study, the steel material used has
different functions and dimensions, for WF
steel as a stacker with dimensions of WF 200
x 100 x 5.5 x 8 and H-beam steel profiles as
columns with dimensions H 200 x 200 x 8 x
12, the research I conducted used a
comparison of elevator load capacity, of
course, the weight of the elevator load is 320
kg (including the engine, equipment and
passengers) with an elevator load weight of
450 kg (including engine, equipment and
passengers), for the load capacity used is
320 kg.

In this design, a 15-meter high elevator
structure will be located in South Jakarta
and assumes standing on medium ground.
To analyze the parameters, it must follow
the latest SNI 1726-2019 earthquake
regulations which we can get on the
following website,
https://rsa.ciptakarya.pu.go.id/2021/ [3].
In the process of making an elevator frame
structure, we also need to know the loading
that works on the elevator frame structure,
such as static and dynamic loads, from these
two loads we can design and find the
stability of an elevator frame structure.

ETABS (Extended Three-Dimensional
Analysis of Building Systems) is one of the
programs used to analyze and design
building structures quickly and accurately
[2]. The ETABS software in terms of
analyzing structural calculations is very fast
and precise and that's why [ use this
software.

The elevator frame built in this beautiful

townhouse project uses WF steel material
with dimensions of WF 200 x 100 x 5.5 x 8

which works as a stacking beam and H-beam
steel with dimensions of H 200 x 200 x 8 x
12 which works as columns. Concrete iron is
planted in the ground using cement so that
the elevator can stand firmly with the
foundation made. Based on these problems,
it is necessary to conduct a case study that
aims to find out more clearly the strength of
the elevator frame with a load variation of
320 kg (weight of the load used) with a
weight of 450 kg (comparative load weight)
and lift it in an undergraduate assignment
with the title "Analysis of the Strength of the
Elevator Frame Structure to the Weight of
Elevator Load of 320 Kg and Weight of
Elevator Load of 450 Kg using ETABS
Software (Case Study: Pondok Indah
Townhouse Project)" so that the strength of
the frame on the elevator can be calculated.

The general purpose of this study is to find
out the specifications of the elevator frame
that can withstand a load of 320 kg and to
analyze the axial force, moment, and shear
on the elevator structure using ETABS
Software. In addition, to find out the results
of the strength of the elevator frame on the
floor building if given a load force of 450 kg.

2. RESEARCH METHODOLOGY
Place and Time of Research Place

The place where the research was carried
out was carried out in the Pondok Indah
townhouse construction project located on
Jalan Deplu Raya, Pondok Pinang, South
Jakarta.

Research Time

The time for conducting the research was
carried out after obtaining approval from
the supervisor.

Table 1. Research Implementation Time
Time (Months)
12 | 234 | 56 | 78

No Activities

1 | Title
Submission

31|1JCEI



International Journal of Civil Engineering and Infrastructure (IJCEIl) | Volume 4 Number 1 [ [kadir_march] 2024

2 | Equipment
Provision

3 | Literature
Studies

4 | Designing the
elevator
frame using
ETABS
software

Tools
a. Laptops with specifications

b. Processor Intel(R) Core(TM) i5-7200U
CPU @ 2.50GHz 2.70 GHz.

c. Memory 8 GB.
d. Sistem operasi Windows 10, 64-bit.

Figure 2. Laptop hp

Software ETABS 20.1.0

ETABS (Extended Three dimension Analysis
of Building System) is one of the computer
software programs used to design and
analyze multi-story building structures.,
ETABS is one of the software made by CSI
Berkeley [2]. The usefulness of the program
can help our process of making designs.
Thus, in addition to the reduced costs
incurred, the market time from objects can
also be accelerated. ETABS are made based
on the theory contained in the formulation
of the finite element method.

Flgure 3. ETABS 20 Software

Research Flow Chart

To make it easier to see the structure of the
thesis report.

4

Pemilihan bahan yang akan digunakan

_Studl literatur

Mendesain rangka lift menggunakan

l

Meneliti dan Menganallsls kekuatan L
rangka lift tabs

‘r

tidak
Menganalisa Gaya Momen;

Gaya Aksial dan Gaya
Geser pada Pembebanan
Terhadap Struktur Lift

Pengambilan Data
Analisa Data
Kesimpulan dan Saran

Gambar. 4. Diagram Alir

Figure 4. Research Flow Chart

Structural Modeling

Elevator Frame Structure in a building by
having a frame structure separate from the
main building structure. The planning
system with SRPMM (Medium Moment
Bearing Frame Structure) with the
consideration that the location of the
building is in a relatively light earthquake
zone so that the calculated earthquake load
can be reduced with a full reduction factor
(R = 8) so that the building has a larger
deviation in receiving the earthquake load
which works by forming plastic joints at the
ends of the beam with the principle of strong
column weak beam. [3]
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Modeling the structure to be done with the
ETABS 20.1.0 Program is shown in the
following Figure.

Figure 5. Elevator Frame Structure
Modeling Plan

Structure Material

The Elevator Structure is designed using
steel materials with quality and
requirements following the following
existing regulatory standards:

a. Concrete material
1) Compressive strength of concrete 28
days. Floor Plate, Column, Beam, and
Sloof are K-300 (f'c = 24,9 MPa).
2) The modulus of elasticity (Ec) of K-
300 is 23.452 MPa.
3) Poisson ratio (v )is0,2.
b. Steel material
1) Yield strength and tensile strength of

profile steel are B] 41 (fy = 360 MPa,
fu =490 MPa)

2) Steel Reinforcement is Threaded
reinforcement using U-40 (fy = 400
Mpa).

3) Plain reinforcement using U-24 (fy =
240 Mpa.

Structural Element Details

The elements used in elevator planning are
shown as follows:

a. The structure type is profile steel.

b. The beam code is B1-WF 200.100.5,5.8
(fastening beams, opening beams, &
amp; elevator stacking beams).

c. The column code is P1-HB 200.200.8.12
(main column).

The cross-sectional details of the beams
used are shown in the following figure.

Sreperty Name

Figure 6. Input Profil Balok B1 - WF
200.100.5,5.8

The cross-sectional details of the columns
are used in the following figure.

I3 Frame Saction Property Data. ®

111

ii

Shw Secton Propensa Cancel

Figure 7. Input Profil Column P1 - HB
200.200.8.12

The floor plate is modeled as a shell, so that
apart from receiving vertical forces due to
dead and live loads, the plate is also assumed
to receive horizontal/lateral forces due to
earthquakes. The data input can be shown in
the following figure.
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General Data

Propery Name E ]
Siab Material K300 “|[
Notional Size Data Modéy/Show Notional Size .
Modeing Type ShedThin v
Modiers (Cuently Default) Mody/Show...
Display Color - Change..
Property Notes. Modfy/Show.

Property Data
Type Siab v
Thickness 120 mm

OK Cancel

Figure 8. Data Plat S12

Modeling of structural elements.

The modeling of the elevator structure is
carried out in 3D by modeling all the
elements of beams, columns, and plates.

a. The floor has the same block plan
(typical), and can be done with the
Similar Story option, while for cases
where the floor is designed differently
from other floors, the One Story option
can be used.

_[T30View | - x

=
<N
=<
<\
S
9

Figure 9. Plan of Beam B1

b. Column Element Modeling

The floor has the same column plan (typical)
and can be done practically with the Similar
Story option, while for cases where the floor
is designed differently from other floors, the
One Story option can be used.

_[30View | X

Figure 10. Plan of Column P1

c. Plate Modeling

Because there are floors that have the same
type of plates (typical), it can be done
practically with the Similar Story option,
while for cases where the floor is designed
differently from other floors, the One Story
option can be used.

ToVen <X [ vyt 25 B

Figure 11. Floor Plate Plan R. Elevator
Machine

d. Foundation Modeling

Foundation modeling is assumed to be a
clamp, because of the foundation design that
uses Pilecap, so the position of the
foundation is considered not to undergo
rotation and translation. Modeling of the
pedestal can be done by clicking all the joint
points of the column on the floor.
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Joint Assignment - Restraints =]

Restraints in Global Directions
Translation X Rotation about X
Translation Y Rotation about Y

Translation Z Rotation about Z

Fast Restraints
0 & @& [
OK Close Apply

Figure 12. Determining the type of
foundation support as a clamp

3. RESULTS AND DISCUSSION
Structural Data
General data Planning is:

a. The Main Material of the Structure is
Steel.

b. The form Category is Regular.

The Building Function is a Passenger
Elevator.

d. SNI used are SNI 1729-2020 (Steel), and
SNI 1726-2019 (Earthquake).

e. Building Heightis 14,865 m.

f. Capacity is 320 kg (4 people), and 450 kg
(6 people).

g. Elevator Dimensions are 850 x 1100
mm.

h. Sliding Space Dimensions is 1650 x 1850
mm.

i. The empty Weight of the Elevator is 650
Kg.

Loading Data
Types of loads acting on structures include:

a. Self Weight Includes beams, columns,
and plates

b. Superimposed Dead Load Includes
Elevator cabin load and equipment.

c. Live Load Includes load area per m?
reviewed based on building function.

d. Earthquake Load Covering equivalent
static earthquake load.

I3 Define Load Patterns. X

Loads Clck To
e Add New Load

Modfy Load
]

ASCE 716
4SCE 716 Delete Load

Cancel

Figure 13. Types of loads acting on the
elevator structure

Combination of Loading

The elevator structure is designed to
withstand dead, live, and earthquake loads
following SNI Earthquake 1729-2019.

The combination of loading used is as
follows:

Combination 1is 1.4 D
Combination2is1.2D+1.6 L
Combination3is1.2D+Lr+1E

Dead Load Calculation

Dead load is the load of all permanent
elevator elements

a. Self-Dying Load
1) Self-Die Load of Steel Structure 78.50

kN/m3.
2) Self-Dying Load of Concrete
Structure 24.00 kN/m3

b. Additional Dead Load

Loads on Elevator Stacking Beams 320 Kg
and 450 Kg.

As a planned load, the load of the tap must
be taken by multiplying it by a shock
coefficient determined by the following
formula:

P=(1+k 1k 2.v)>1.15 (1)

So the load working on the elevator stacker
beam is

P =Y Ry ; P = (320 + 650) x (1+0,6x1,3x1)

=1726,6 Kg oo (320Kg)
P=)Y Ry ;P=(450+650) x (1+0,6x1,3x1) =
1925 Kg cviiiiiiieee e e (450Kg)
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3-D View Joint Loads (Dead) v X

Figure 16. Centralized load of the elevator
machine on the 320 kg and 450 kg support
beams

c. Liveload

A live load is a load that acts on the floor of
the building depending on the function of
the space used.

From Table 4.2 the working live load is as
follows:

Elevator machine floor live load = 1 kN/m?2

| [ 3-DView Uniform Loads Gravity (Live) 1 - X

Figure 17. Floor live load on the lift
machine base

Earthquake Parameters Plan In this design,
a 15-meter high elevator structure will be
located in South Jakarta and assumes
standing on medium ground. Earthquake
parameters following the latest earthquake
regulations SNI 1726 2019 can be obtained
on the following website [4] :

https://rsa.ciptakarya.pu.go.id/2021/

Spektra Indonesia

Figure 18. Indonesian Spectra Design

In the Input type section, select City Name or
Coordinates, and then click View Results.

Spektrum Respon Desain
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Figure 19. Parameters of the SD (Medium
Soil) site class

By using the web we immediately

automatically get complete data of the

spectral parameters needed for earthquake
planning.

Automatic Static Earthquake Loading
ETABS

Before starting the automatic equivalent
static earthquake input with the ETABS
program, then select the Define - Load
Patterns - Lateral Force Input Direction

X(EX) menu as shown in the following
image.

Lateral Load Lol o)
Ex Seiam o ASCE 716 - =
W Dead i

Live 0
im 3 Wodly Laters Load
T

Seimic 0 ASCE 716 Delete Load

Figure 20. EX Lateral Force Input

Then click modify lateral load so that a
dialog box appears as below.

Direeton and Eccertricty
XDir O o

] XDi+ Eccenticty [ ¥ i+ Eccenticiy . o4
0 %0 ety 00 ¥ 0 Excmcty Long P Tt ot
Ste Class [} v
e Ste Coefficirt, Fa THERS
Time:Period Ste Coefficient. Fv )
® e - Calulated Coefiicerts
rogram Calu apx- (00808 ~
® Progam Cauisted [} S05-@/3) Fa’Se L a—
®) = SD1-@/3)"Fv"S1 0517
Factars
Stoyd ~
Response Modfication, R
Base ~
‘System Oversirengih, Omega
Deflection Amplfcation, Cd
oK Cancsl Oceupancy Importance. |

Figure 21. ASCE 7 - 16 Seismic Loading X-
Direction (Time Program Calculated)

Do the same to make the earthquake load
static - Y direction

Loack Gick Te
Seff Weight Ao

ol Type Muiplier Lateral Load Add New Load
£ Seimi ~[e ASCE 716 S T
sw Dead 1
Lve Lve 0
Dead Dead 0 Modfy Lateral Load
EX Seismic 0 ASCE 7-16
[ i

==

Figure 26. EY Lateral Force Input

Seismic Cosflicients

0.2 Sec Spectral Accel, §s
(e By (W] i By 1 Sec Speciral Accl. §1
[ X Di - Eccenticky [ ¥ Dir - Eccenticty ler s e i)
Ste Class 0 -
e Ste Caeficient, Fa LS
Ste Coeficient, Fy 18962
Calculated Coefcients
002808~
SDS = (2/3)"Fa"Ss 08522
B SD1-(2/3)"Fr*S1 05105
Factors
Stoyd v
Response Modiication. R
Base v
vt O o
Deflection Amlfication. Cd
oK Cancel Occupancy mportance, |

Figure 22. ASCE 7 - 16 Seismic Loading Y-
Direction (Time Program Calculated)

After the input of EX and EY loads through
the automatic program, perform the
analysis by selecting the Analyze - Set Load
Cases To Run - Run Now menu. After the run
analysis process is complete, select Display
- Show tables - Analysis - Results -
Reactions - check Base Reaction - OK.

Edit

=B MODEL DEFINITION (1 of &0 tables selected)
-0 System Data
--|:| Property Definitions
-0 Load Pattern Definitions
-8 Other Definitions
-0 Load Case Defintions
-0 Connectivity Data
-0 Joint Assignments
-[] Frame Assignments
-0 Area Assignments
--|:| Options and Preferences Data
-0 Miscelaneous Data
=B AMALYSIS RESULTE (1 of 20 tablez selected)
-0 Run Information
-0 Joint Output
-] Element Output
=B Structure Output
ElE Base Reachons
...[d Table: Base Reactions
|:| Medal Information
|:| Other Output ltems
-] DESIGH DATA (0 of 13 tables selected)
-0 Design Definition Data

Figure 23. Output Base Reactions
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Tabel 2. Base Reactions Time Period
Program Calculated Genera
ad Case Name Dec-X] esign..
Output Case  Step Step  Fx  Fy o ——— S
case type type number kN kN T v
SW Linstatic 0 0 Anclysis Mo | Defaut
Loads Applied
Live Linstatic 0 0 Load Type Load Name Function Scale Factor L)
empa Jaksel » Add
Dead Linstatic 0 0 2 T =
EX Linstatic - 0
[ Advanced
2,734 - B
EY Linstatic 0 - OFigure 253 B¥%ydt Finction ASCE7 - 16 X
2,7354 direction  2,5302
EY Linstatic 0 -2.7354 0 13.3274 0 -2.5302
From the results of the program analysis
using ASCE 7 - 16 based on the period -~
Program Calculated method, it is obtained: et e ) B
Vx =2.7354 kN r::;:::n:; I::n MsSeet)
Vy = 2.73 54 kN Loads Applied o
ﬁuz R e i
[ Advanced

Automatic Dynamic Earthquake Loading
ETABS

Dynamic earthquake loading of spectral
response can also be done by using the
spectrum response curve automatically in
the ETABS program. The spectrum response
curve can also be done using the ASCE 7 - 16
method by menu Define - Functions -
Response Spectrum in the Choose
Function Type to Add section, select ASCE 7
- 16.

Functizn bame.

02 Sec Spacan decsl 52
1 Sec Spectr fcce, 51
Long Pervd Tranaion Percd

aaes
]

Sta Cane. o

Ste Cosficint Fa
s Coficnnt, Fy

Cooudatad Vikoss o Pesprnss Spsesnen Curve
S0S-@3"Fa S 062z
0515

SO1=/3)° P51

Corwet 1a User Defined

o o :

Figure 24. Spectrum Response with ASCE 7
-16

Figure 26. Input Function ASCE7 -16Y
direction

Table 3. Automatic Spectrum Dynamic Shear
Force

Outcase FX FY FZ
kN kN kN
Spec-X | 2,8418 | 5,088E- 0
07
Spec-Y 0 2,9362 0

VSPEC-X =2,814 kN

VSPEC-X =2,936 kN

The dynamic sliding force of each floor can
be seen from the output of ETABS by
selecting the Display menu - Story Response
Plot - a Story Response dialog box will
appear as shown below.
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e e Story Shears Bottom  2,4496 0
- Sy Story4 6,1 Top 2,6846 0
it icee || Bottom  2,6846 0
sy Do | N Story3 3,6 Top 28154 0
T A Bottom 28154 0
oy mR e || soved Story2 1,1 Top 28343 0
7l oetore Bottom  2,8343 0
St 3 Storyl 0 Top 2,8418 0
Bottom 2,8418 0
Base  -1,1 Top 0 0
st | Bottom 0 0
o Table 5. Dynamic Shear Force - Y Each
- A ] Floor
Display Topo B I Story Elevation Location X- Y-Dir
e O —— m Dir kN
. . . kN
Figure 27. Dynz.1m1c .Shear Forcein X Story8 14,865 Top 0 1243
Direction Bottom 0 1.243
Story7 13,38 Top 0 1,7058
v m R Story Shears Bottom 0 17058
v Story6 11,08 Top 0 2,1528
e tre Lo Bottom 0 2,1528
" v s || ] Story5 8,6 Top 0 2,5171
P Bottom 0 25171
Gy || Soe Story4 6,1 Top 0 2,7668
B o e e Bottom 0 2,7668
Stonys 4 Story3 3,6 Top 0 2,9031
Bottom 0 2,9031
o Story2 1,1 Top 0 2,9229
s Bottom 0 2,9229
N Storyl 0 Top 0 2,9362
stor2 | Bottom 0 2,9362
stonyt Base -1,1 Top 0 0
N ] ] Bottom 0 0
T e o (263551 303y e 0 B0

Lateral Earthquake Force Design
Figure 28. Dynamic Shear Force in Y

i Previous analysis. The earthquake force on a
Direction

floor is the difference from the shear force
between the floors, so the value of each can

Table 4. Dynamic Shear Force - X Each be seen in the table below.

Floor
Story Elevation Location X-Dir Y- Table 6. Earthquake Style Design
m kN ﬁ;{ GAYA GESER  F, GEMPA DESAIN
DESAIN
Story8 14,865 Top 1,1937 0 VX vY FX FY
Bottom  1,1937 0 (kN) (kN) (kN) (kN)
Story7 13,38 Top 16462 0 Story8 1,194 1243 1,194 1,243
Bottom 16462 0 Story7 1,646 1,706 0453 0,463
Story6 11,08 Top 2,0861 0
Bottom 20861 0 Story6 2,086 2,153 0440 0,447
Story5 8,6 Top 2,4496 0 Story5 2,450 2,517 0,364 0,364
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Story4 2,685 2,767 0,235 0,250

Story3 2,815 2,903 0,131 0,136

Story2 2,834 2,923 0,019 0,020
Storyl 2,842 2,936 0,008 0,013

Table 7. Earthquake Style Design

F, GEMPA DESAIN F, GEMPA DESAIN

FX FY FX FY

b. Earthquake Style Design in Y Direction:

e
Q
z

T
Add New Load

Moy Load

Modfy Lateral Load.

Delete Load

Load Set 1of 1

(kN) (kN) (Kg) (Kg)

Story8 1,194 1,243 121,757 126,786

zw
zx
B

Story7 0,453 0,463 46,155 47,206

Story6 0,440 0,447 44,870

Story5 0,364 0,364 37,077 37,159

Story4 0,235 0,250 23970 25,469

Story3 0,131 0,136 13,342 13,903
Story2 0,019 0,020 1,928 2,020
Storyl 0,008 0,013 0,765 1,357

After obtaining the design earthquake force
value, input these forces into the ETABS
program in the following way:

a. Earthquake Force Design X Direction:

‘Sef Weight

Ao
Muliplier Lateral Load Add New Load

] |user Loads

Number of Load Sets

Story Disphragm

=

E)

Stoy3 D1 1194
Story7 Di 0453
Stoys D1 0440
Story5 D1 0364
Stoyd D1 0235
Stoy3 D1 0131
Story2 D1 0019

ololo|ole|ole oz

Story1

1

Apply Load at Diaphragm Center of Mass Additional Eccentricty Ratio (all Diaphragms)

Figure 29. EX Earthquake User Loads and
Fx Design Earthquake Force Input

1

Apply Load at Diephragm Certer of Mass Addtional Eccentrcty Ratio (sl Diaphragms)
AddPow || Delete Rowts)

Figure 30. EY Earthquake User Loads and
Fy Design Earthquake Force Input

Design Control

Structural design control is carried out on
the checking of the boundary between floors
regulated in articles 7.8.6 and 7.12.1.

¥ Name Maximum Story Displacement
Mame StoryResp1
~ Show
Display Type | Max story disp
Case/Combo  EX
Load Type Load Case
 Display For Storys -
Story Range Al Stories
Top Story Story8 Story7 |

Bottom Story Base
~ Display Colors

Global X M Bue
Global Y Bl Red Storys -
v Legend

Legend Type  Mone
Storys o
Storyd
Story3 &
Story2 4
Story1

Base 4

T T T T T N T T
0,00 0,25 0,50 0.75 1,00 1,25 1,50 1,75 2,00 2,25 2,50
Displacement, mm

Case/Combo
The load case or load
combination for which the respo.

Max: (2, 336686, Story8), Min: (0, Base)
Figure 31. Maximum Story Displacement
Due to the EX-Earthquake.
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v ::r: — Maximum Story Displacement Story 14'865 TOp 0’089 1’56
v [?‘“I" T M i 8 8
isplay Type lax story disp
. Story 13,38 Top 0,085 1,43
- snti’p';’ o Al St St 1 7 7
Too oy __ Sty Storyt Story 11,08 Top 0,071 1,16
v Display Colors 6 9
Global X Blue
T e | P Story 86 Top 0,053 0,85
v La;L.ge:l;dTypa None 5 6
storys Story 6,1 Top 0,029 0,54
4 7
story4 1 Story 3,6 Top 0,014 0,26
3 4
| Story 1,1 Top 0,003 0,04
2 7
_— Stroy 0 Top 0,000215 0,00
Story1 1 1 8
Base 4 Base '1,1 TOp 0 0
ﬁ%%&ﬁiﬁmm Pisplacement, mm Table 10. Deviations Between Permit Levels
Max: (1,568449, Story3); Min: (0, Base)

Figure 32. Maximum Story Displacement In Y Direction.

Due to the EY Earthquake Sl;l“({) ho 8 A AP Aao  Exp

wed

(m (M @m (@m (m

Table 8. Table 4.12 Maximum Floor m) m) m) m) m)
Deviation Due to Earthquake in X Direction. Stor 148 233 128 081 297 OK

y8 5 7 54 4 0

Story Elevation Location X- Y-Dir Stor 230 218 120 212 460 OK
m Dir = mm y7 0 9 40 3 0
mm Stor 248 180 991 260 496 OK
Story8 14,865 Top 2.337 0,127 v6 0 3 7 7 0
Stor 250 1,32 731 3,06 500 OK
Story7 13,38 Top 2,189 0,113 y5 0 9 0 4 0
Stor 250 0,77 4724 215 50,0 OK
Story6 11,08 Top 1,803 0,089 yv4 0 2 6 6 0
Stor 250 038 2,09 1,70 50,0 OK
Story5 8,6 Top 1,329 0,06 y3 0 0 0 0 0
Stor 110 0,07 039 035 220 OK
Story4 6,1 Top 0,772 0,033 y2 0 1 1 2 0
Stor 110 0,00 0,03 0,03 220 OK
Story3 3,6 Top 038 0,013 yt 0 7 9 9 0
Story2z 1,1 Top 0,071 0,002 Table 11. Deviations Between Y-Dir Permit
Levels
Stroyl 0 Top 0,007 0,0003456 ST0 Hex e A A hall Exp
RY owe
PBase] ™ -1,1 Top 0 0 d
(m m @m @m (m
m) m) m) m) m)
Table 9. Maximum Floor Deviation Due to Stor 148 1,56 8,62 0,72 29,7 OK
Earthquake in Y Direction y8 5 8 4 1 0
Stor 230 1,43 790 1,47 460 OK
Story Elevatio Locatio X-Dir Y- y7 0 7 4 4 0
n n mm Dir Stor 248 1,16 6,43 1,72 49,6 OK
m mm y6 0 9 0 2 0
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Stor 250 085 470 1,70 50,0 OK
y5 0 6 8 0 0
Stor 250 054 3,00 155 500 OK
y4 0 7 9 7 0
Stor 250 026 145 1,19 50,0 OK
y3 0 4 2 4 0
Stor 110 0,04 025 021 220 OK
y2 0 7 9 5 0
Stor 110 0,00 0,04 004 220 OK
yI 0 8 4 4 0

SNI 1726-2019 permit for the type of
structure that is included in the type of all
other structures and is in category II, the
deviation limit between the floors of the
permit is 0.020 hsx, where hsx is the height
between the levels. So from the calculation
above, it is obtained:

Aallowed = 0.020 x h_sx
Aallowed = 0.020 x 1485 = 29.70 mm
Then AB < Aal]owed ........................................ OK
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Figure 33. Axial Force and Shear Force
Analysis Output Lift Capacity 320 Kg
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Figure 34. Output of Analysis of Moment
Force and Shear Force of Supporting Beam
with Elevator Capacity 320 Kg
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Figure 35. Axial Force and Shear Force
Analysis Output with Lift Capacity 450 Kg
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Figure 36. Output of Moment Force and
Shear Force Analysis of Stacking Beam
Elevator Capacity 450 Kg

4. CONCLUSION

The results of the Elevator Frame Structure
Analysis are carried out by entering the
earthquake spectrum in the ETABS Software
which aims to obtain the behavior of the
structure to the loads acting on the elevator
structure. The following are the outputs
obtained:

a. Lift Load Weight 320 Kg (including
engine, equipment, and passengers)
works on WF 200x100x5.5.5x8 Stacker
Beam of 1726.6 Kg and Lift Load Weight
450 Kg (including engine, equipment
and passengers) works on WF
200x100x5.5x8 Stacker Beam of 1925
Kg.

b. Earthquake load analysis in the South
Jakarta area provides deformation in the
building structure of 3,064 mm for the X
direction and 1,722 mm for the Y
direction. So the structure of the elevator
frame is safe.
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c. The results of axial, moment, and shear
forces on a 320 Kg capacity Elevator
structure working on the 200x200x8x12
H Column respectively are 28.113 kN
&lt; 173.2 kN (safe), 0.417 kNm &lt; 79
kKNm (safe), 0.594 kN &lIt; 933.1 kN
(safe), and The results of moment and
shear forces on the 320 Kg capacity Lift
structure acting on the
WF200x100x5.5x8 Beam respectively
are 2,131 kNm, and 56.1 kNm (safe),
2,274 kN &lt; 237.6 kN (safe).

4. The results of axial, moment, and shear
forces on a 450 Kg capacity Elevator
structure working on a 200x200x8x12 H
Column are 36.187 kN &lIt; 173.2 kN (safe),
0.431 kNm &lt; 79 kNm (safe), 0.752 kN &lt;
933.1 kN (safe). The results of the moment
and shear forces on a 450 Kg capacity
Elevator structure working on the
WF200x100x5.5x8 Beam are 2.57 kNm &lt;
56.1 kNm (safe), 2.736 kN &lt; 237.6 kN
(safe) respectively.
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