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ABSTRACT 
High rise buildings are vulnerable to lateral forces such as earthquakes and 

wind due to their mass and stiffness. This study compares the seismic performance of 

fixed base and base isolated systems using High Damping Rubber Bearings (HDRB) 

on an 8 story steel structure. Nonlinear static pushover analysis was conducted in 

ETABS v18, referring to SNI 1726:2019 and FEMA 356. Key parameters analyzed 

include lateral displacement, inter story drift, base shear, P Delta effects, plastic hinge 

distribution, and the initial cost of base isolation. 

Lateral displacement increased in the base isolated model (54.491 mm X, 

54.795 mm Y) compared to the fixed base (43.109 mm X, 43.513 mm Y). However, 

maximum inter story drift was reduced by 14.28% (X) and 13.39% (Y), indicating 

improved building flexibility. Base shear dropped significantly from 12,167.52 kN 

(X) and 12,335.10 kN (Y) to 2,644.93 kN (X) and 2,643.37 kN (Y). The θ coefficient 

also decreased, reflecting reduced P Delta sensitivity. 

Despite these benefits, performance drift ratios increased under FEMA 356, 

shifting performance from Immediate Occupancy (IO) in the fixed base to Collapse 

Prevention (CP) in the isolated model. ASCE 41-13 also classifies the fixed base as 

IO and the isolated structure as CP. Plastic hinges in the base isolated model formed 

later, showing better energy dissipation. The initial cost of HDRB isolation using 

model HN070X4S is estimated at Rp.1,052,631,342 for a 50 years lifespan. This 

research confirms HDRB’s effectiveness in enhancing seismic performance and 

provides guidance for engineers in seismic design. 
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𝐹𝑐𝑟 : Critical stress (MPa). 

𝑉𝑛 : Nominal shear strength (N). 

𝐴𝑤 : Web area, total height multiplied by web thickness (mm²). 

𝐶𝑣 : Web shear strength coefficient. 

𝑅𝑦 : Ratio of expected yield stress to the minimum specified yield 



 

 

xx 

 

stress, 𝐹𝑦. 

𝑉𝑢 : Required shear strength using LRFD load combinations (N). 

𝑃𝑛 : Nominal axial strength (N). 

𝑃𝑢 : Required axial compressive strength using DFBT load 

combinations (N). 

𝐴𝑔 : Gross cross-sectional area of the structural component (mm²). 

𝐴𝑒 : Effective area (mm²). 

𝑒 : Eccentricity at truss connection (mm). 

𝑇𝑒 : Effective vibration period. 

𝑇𝑖 : Elastic vibration period. 

𝐾𝑒 : Effective lateral stiffness. 

𝐾𝑖 : Elastic lateral stiffness. 

𝛿𝑇 :   Target displacement. 

𝑔 : Gravitational acceleration (9.81 m/s²). 

KH  : Structural stiffness 

W  : Weight of the column structure 

T  : Target vibration period 

KH′  : Elastomer stiffness 

G : Shear modulus of elastomer 

A  : Area of elastomer 

tr  : Total thickness of elastomer 

Β :  Damping-related numerical coefficient 

 

 

 

  

 

 

 

 

 

 


