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Abstract. The seismic vulnerability of the reinforced concrete (RC) 
buildings remains major concern in the earthquake prone regions where the 
structural discontinuities as well as insufficient stiffness result in the severe 
damage. In context, the present study evaluates as well as compares the 
seismic performance of the conventional RC framed structures and 
monolithic systems using the ETABS platform, based on the response 
spectrum analysis in accordance with IS 1893:2016. The assessment focuses 
on key response parameters which include the base shear, storey 
displacement, storey drift, as well as the storey shear, along with the 
structural safety evaluation using Demand Capacity Ratio (DCR). The 
results indicate that monolithic structural system exhibits increase in the 
base shear of approximately 10–11 % because the stiffness remains higher, 
while the reduction in storey displacement of about 15–18 % is achieved 
across the seismic Zones II to V. The storey drift values for the monolithic 
system remain within permissible limits, whereas the conventional framed 
structure exceeds allowable limits in the higher seismic zones. Furthermore, 
DCR values greater than unity are observed in the several members of the 
conventional frame, which indicates the potential structural vulnerability, 
while the monolithic system maintains values within the safe limits. The 
novelty of the study lies in the integrated comparative analysis which 
incorporates the DCR based safety evaluation across the multiple seismic 
zones, which provides comprehensive understanding of the structural 
behaviour as well as demonstrates the effectiveness of the monolithic 
construction in enhancing the seismic resilience. 
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1 Introduction  
The seismic vulnerability assessment has become critical requirement in the regions 

which are frequently exposed to the earthquake hazards where structural safety as well as the 
serviceability must be ensured under the dynamic loading conditions. The rapid urbanization 
as well as increasing demand for the multi storey reinforced concrete (RC) buildings have 
led to the higher concentration of the infrastructure in seismically active zones. In the 
contexts, the inadequate structural performance during the past earthquakes has highlighted 
necessity for the systematic evaluation of the building behavior [1][3]. It is widely recognized 
that seismic response of the structures is governed not only by material strength but also by 
the configuration, stiffness distribution, as well as the continuity of load paths. 

The conventional RC framed structures, which are typically designed using the beam 
column systems, demonstrate the inherent limitations when subjected to the seismic 
excitation. The structural discontinuities at the beam column joints, variations in the stiffness 
along height, as well as inadequate confinement in the critical regions contribute to the 
localized damage as well as potential failure mechanisms. In addition, the weak joint 
behavior as well as poor energy dissipation capacity amplify the storey drift as well as 
displacement demands, particularly in higher seismic zones [3]. The deficiencies necessitate 
exploration of the alternative construction approaches which enhance the global structural 
integrity. 

 
Fig. 1. A schematic comparison of conventional RC frame and monolithic structural system 
highlighting load transfer paths and joint behavior. 

 
The monolithic construction has emerged as the promising solution where structural 

components such as the beams, columns, as well as slabs are cast integrally to form the 
continuous system [4]. The approach ensures the improved load transfer, enhanced stiffness, 
as well as the reduced structural discontinuities. The continuity achieved through the 
monolithic casting minimizes stress concentrations, and improves the overall seismic 
resistance [5]. As the result, systems are expected to exhibit lower deformation demands as 
well as the more uniform force distribution under the earthquake loading. 

Several analytical methods have been employed to evaluate the seismic performance, 
which include equivalent static analysis, response spectrum analysis, as well as the nonlinear 
pushover analysis. Among these methods, the response spectrum analysis is widely adopted 
for the multi storey buildings because dynamic characteristics are captured efficiently [6][7]. 
Furthermore, the performance-based evaluation techniques incorporate the parameters such 
as base shear, storey displacement, as well as the storey drift where the structural response is 
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for the multi storey buildings because dynamic characteristics are captured efficiently [6][7]. 
Furthermore, the performance-based evaluation techniques incorporate the parameters such 
as base shear, storey displacement, as well as the storey drift where the structural response is 

quantified. However, the parameters alone may not provide the comprehensive measure of 
safety unless interpretation is performed in relation to the structural capacity [8][9]. 

The present study addresses the limitation by incorporating Demand Capacity Ratio 
(DCR) as the quantitative indicator of structural safety. Despite the availability of numerous 
studies on the seismic analysis of RC buildings, the clear comparative assessment between 
the conventional as well as monolithic systems using the DCR across the multiple seismic 
zones remains limited [10][11]. Therefore, primary problem addressed in the work is the lack 
of the integrated framework which combines the response-based parameters with capacity 
evaluation for the vulnerability assessment. 

The motivation for the research arises from need to identify the structurally efficient 
systems which can perform reliably under increasing seismic demands. The novelty of the 
study lies in comparative evaluation of the conventional as well as monolithic RC structures 
using ETABS based analysis, combined with DCR based safety assessment across the 
different seismic zones. The approach provides the more comprehensive understanding of 
structural vulnerability as well as offers the practical insights for improving the earthquake 
resistant design. 

Fig. 1 illustrates the difference in the structural continuity as well as load distribution 
between the conventional, and the monolithic systems, which emphasizes improved load 
transfer as well as the reduced discontinuities in the monolithic construction. 

2 Methodology 
The present investigation has been carried out through the numerical modelling as well as 

seismic analysis using ETABS platform, where two structural configurations were examined 
under the identical loading as well as geometric conditions. The adopted methodology has 
been structured to ensure the consistent comparison between the conventional as well as 
monolithic systems, followed by the quantitative assessment of seismic vulnerability. 

2.1 Structural Models 

Two distinct building models have been considered in the present study. The first model 
represents the conventional reinforced concrete framed structure in which beams, columns, as 
well as the slabs are connected through the discrete joints. The second model represents the 
monolithic structural system, where all structural components are assumed to be cast 
integrally, which ensures the continuity in stiffness as well as the load transfer. 

Both models have been configured as G+10 multi storey buildings with the uniform storey 
height of 3 m, which results in total structural height of 33 m. The material properties have 
been defined using M30 grade concrete as well as the Fe500 reinforcement steel, which are 
commonly adopted in the medium to high rise construction practices. The plan dimensions as 
well as member sizes have been maintained identical in both cases where the effect of 
structural configuration on the seismic performance is isolated. 

The summary of building parameters adopted in the analysis is presented in Table 1. 

Table 1.  Structural Parameters of the Building Models 

Parameter Value 
Number of storeys G+10 
Storey height 3 m 
Total height 33 m 
Concrete grade M30 
Steel grade Fe500 
Structural type RC frame / Monolithic 
Analysis type Response Spectrum 
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2.2 Modelling in ETABS 

The structural models have been developed using ETABS platform by following the 
systematic modelling procedure. Initially, grid system has been defined where the geometric 
layout of the building is established. The spacing of grid lines has been selected to represent 
the regular structural configuration, which minimizes the plan irregularities. 

Subsequently, material properties corresponding to the M30 concrete as well as Fe500 
steel have been assigned. The modulus of elasticity of the concrete has been calculated using 
the standard relation [12][13]: 

𝐸𝐸𝑐𝑐 = 5000√𝑓𝑓𝑐𝑐𝑐𝑐 

where 𝐸𝐸𝑐𝑐 is the modulus of elasticity (MPa), and 𝑓𝑓𝑐𝑐𝑐𝑐 is the characteristic compressive 
strength of the concrete (MPa). 

Section properties for beams, columns, and slabs have then been defined as based on the 
typical design practices. Beam as well as the column dimensions have been selected to ensure 
the adequate stiffness, and load-carrying capacity. 

The load assignments have been carried out in accordance with the relevant Indian 
Standards. The dead load includes self-weight of the structural components as well as 
superimposed loads, while live load is applied based on the occupancy requirements. The 
seismic loads have been defined in both the principal directions (EQx as well as EQy) using 
response spectrum functions. The lateral seismic force has been computed based on design 
horizontal acceleration coefficient [14][15]: 

𝐴𝐴ℎ =
𝑍𝑍𝑍𝑍𝑆𝑆𝑎𝑎
2𝑅𝑅𝑅𝑅  

where 𝑍𝑍 represents the zone factor, 𝐼𝐼 is the importance factor, 𝑅𝑅 is the response reduction 
factor, 𝑆𝑆𝑎𝑎/𝑔𝑔 is the spectral acceleration coefficient, and 𝑔𝑔 is the acceleration due to gravity. 

2.3 Seismic Analysis Method 

The seismic performance of structures has been evaluated using the response spectrum 
method as specified in IS 1893:2016. The method has been selected because the dynamic 
characteristics of the multi degree of freedom systems are captured efficiently. Unlike the 
equivalent static analysis, response spectrum approach considers the modal contributions, and 
provides more realistic estimation of the seismic response. 

The analysis has been conducted for the seismic Zones II, III, IV, as well as V, which 
represent increasing levels of the seismic intensity. The appropriate values of the importance 
factor (I) as well as response reduction factor (R) have been assigned based on the building 
usage as well as structural system characteristics. The modal combination has been performed 
using the Complete Quadratic Combination (CQC) method, which accounts for closely spaced 
natural frequencies. 

2.4 Evaluation Parameters 

The seismic response has been quantified using the standard performance parameters. The 
base shear, which represents the total lateral force at the base of the structure, has been 
evaluated as [16][17]: 

𝑉𝑉𝑏𝑏 = ∑𝐹𝐹𝑖𝑖 
where 𝐹𝐹𝑖𝑖 denotes the lateral force at each storey level. 
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consecutive storeys [18][19]: 

Δ𝑖𝑖 =
𝑢𝑢𝑖𝑖 − 𝑢𝑢𝑖𝑖−1

ℎ  

where Δ𝑖𝑖  is the storey drift, 𝑢𝑢𝑖𝑖, and 𝑢𝑢𝑖𝑖−1 are the lateral displacements at consecutive floors, 
and ℎ is the storey height. 

Storey shear has been evaluated as the cumulative lateral force acting at the given storey 
level. These parameters have been used collectively to assess the deformation characteristics 
as well as force distribution. 

 
Fig. 1. Flowchart illustrating the step-by-step methodology which is including modelling in the 
ETABS, seismic analysis, response evaluation, comparison between models, and the DCR-based 
vulnerability assessment. 

2.5 Demand Capacity Ratio (DCR) 

The structural safety has been evaluated using the Demand Capacity Ratio (DCR), which 
provides the direct measure of the adequacy of structural members under the applied loads. 
The DCR has been defined as [20-24]: 

Fig. 2.
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𝐷𝐷𝐷𝐷𝐷𝐷 = Demand
Capacity

 

where demand refers to the force, or stress induced due to the seismic loading, as well as 
capacity represents the allowable strength of the member. 

The value of DCR greater than the unity indicates that the demand exceeds the available 
capacity, thereby signifying the unsafe condition. Conversely, the value less than, or equal to 
unity indicates the acceptable performance within the safety limits. This parameter has enabled 
the more comprehensive assessment by integrating both the response as well as strength 
considerations. 

2.6 Workflow Description 

The overall analytical procedure has followed the sequential workflow which begins with 
the structural modelling and progresses through the seismic analysis, result extraction, as well 
as the comparative evaluation. The final stage involves the assessment of the structural safety 
using DCR approach. 

Fig. 2 presents the systematic workflow adopted in this study which highlights the 
integration of the modelling, analysis, as well as the performance evaluation stages to achieve 
the comprehensive seismic vulnerability assessment. 

3 Results and Discussion 
The seismic response of the two structural configurations has been evaluated using the 

response spectrum analysis, and obtained results have been interpreted through the 
comparative assessment. The discussion focuses on the key response parameters as well as 
variation across the seismic Zones II to V. The observed trends are consistent with the 
established seismic behavior of reinforced concrete systems, and reflect the influence of the 
structural continuity on performance. 

3.1 Base Shear Comparison 

The total design base shear obtained for both the structural systems under the different 
seismic zones is presented in Table II. 

Table 1.  Base Shear Comparison (kN) 

Seismic Zone Conventional 
RC (kN) 

Monolithic (kN) % Increase 

Zone II 820 905 10.37% 
Zone III 1315 1452 10.42% 
Zone IV 1978 2195 10.97% 
Zone V 2965 3290 10.96% 

 

It has been observed that the monolithic structural system consistently exhibits the higher 
base shear values when compared with the conventional RC frame. The increase, ranging 
between approximately 10–11 %, is attributed to the enhanced stiffness of monolithic 
configuration, which attracts the greater seismic forces. The higher base shear does not 
indicate vulnerability; rather, response reflects the improved force transfer efficiency as well 
as the participation in resisting the lateral loads. 

Table 2.
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Fig. 2. Variation of base shear with seismic zones for both structural systems. 

Fig. 3 illustrates that the base shear increases with the seismic intensity, with the 
monolithic structure consistently showing higher values due to its increased stiffness. 

3.2 Storey Displacement 

The maximum roof displacement values obtained under the different seismic zones are 
summarized in Table III. 

Table 2.  Maximum Storey Displacement (mm) 

Seismic Zone Conventional 
RC (mm) 

Monolithic (mm) Reduction (%) 

Zone II 24.8 20.9 15.73% 
Zone III 39.5 33.2 15.95% 
Zone IV 58.7 48.6 17.20% 
Zone V 87.3 71.5 18.08% 

 

The significant reduction in the lateral displacement has been observed in the monolithic 
structure. The decrease ranges from approximately 15 % to 18 %, which indicates the 
improved lateral stiffness as well as the reduced flexibility. The behavior is particularly 
advantageous in the higher seismic zones where the excessive displacement leads to the 
structural as well as the non-structural damage. 

 
Fig. 3. Storey height versus lateral displacement for both structural systems in Zone V. 

Fig. 3.

Fig. 4.

Table 3.

7

EPJ Web of Conferences 376, 05008 (2026)	 https://doi.org/10.1051/epjconf/202637605008
ICRAMEN 2026



Fig. 4 demonstrates that the monolithic structure which exhibits the lower displacement 
throughout the height, which is also indicating the improved stiffness as well as stability. 

3.3 Storey Drift 

Storey drift has been evaluated as well as compared with the permissible limit specified in 
IS 1893:2016, which is 0.004ℎ. For the storey height of 3 m, the allowable drift limit is 12 
mm. 

Table 3.  Maximum Storey Drift (mm) 

Seismic Zone Conventional 
RC (mm) 

Monolithic (mm) Limit (mm) 

Zone II 6.5 5.4 12 
Zone III 10.2 8.6 12 
Zone IV 13.8 11.1 12 
Zone V 19.6 14.5 12 

 

It has been found that the conventional RC structure exceeds the permissible drift limit in 
the Zones IV as well as V, which indicates the potential structural damage as well as the 
instability. In contrast, the monolithic structure remains within the acceptable limits in the 
Zone IV and shows the comparatively lower exceedance in the Zone V. The improved drift 
performance is attributed to the continuous load path as well as the enhanced rigidity of the 
monolithic system. 

 
Fig. 4. Storey drift distribution along the building height for the conventional RC as well as 
monolithic structures in Zone V. 

Fig. 5 presents the variation of the storey drift along the building height under the Zone V 
seismic conditions. It is observed that the conventional RC structure exceeds the permissible 
drift limit at multiple intermediate storeys, which indicates the higher risk of the structural 
damage. In contrast, the monolithic structure maintains comparatively lower drift values with 
the limited exceedance of the allowable threshold. The behavior reflects improved stiffness as 
well as the better control over lateral deformation in the monolithic system. 

3.4 Storey Shear Distribution 

The distribution of the storey shear along the height has been analyzed where force transfer 
characteristics are evaluated. The results indicate that the monolithic structure exhibits more 
uniform distribution of the storey shear when compared with the conventional RC frame. 

 

Fig. 5.

Table 4.
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3.4 Storey Shear Distribution 

The distribution of the storey shear along the height has been analyzed where force transfer 
characteristics are evaluated. The results indicate that the monolithic structure exhibits more 
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Table 4.  Storey Shear at Selected Levels (Zone V, kN) 

Storey Level Conventional RC Monolithic 
Base 2965 3290 
Mid-height 1680 1825 
Top 420 460 

 

The smoother variation in the storey shear for the monolithic structure suggests the 
improved load distribution as well as reduced concentration of forces at the specific levels. 
The behavior enhances the overall structural reliability during the seismic excitation. 

Fig. 6 illustrates the variation of the storey shear along height of structure under the Zone 
V seismic loading. It can be observed that the shear forces decrease progressively from the 
base to top in both the structural systems. However, the monolithic structure demonstrates 
more gradual as well as the uniform reduction in the shear distribution when compared with 
the conventional RC frame. The behavior indicates the improved load transfer as well as 
reduced concentration of forces at the specific storey levels, which contributes to the enhanced 
structural reliability. 

 
Fig. 5. Storey shear versus building height comparison for conventional RC and monolithic structural 
systems in Zone V. 

3.5 DCR Analysis 

The Demand Capacity Ratio has been evaluated for the critical structural members, as well 
as results are presented in Table VI. 

Table 5.  Member-wise DCR Comparison (Zone V) 

Member Type Conventional RC Monolithic 
Beam (Ground Floor) 1.18 0.92 
Beam (Mid Floor) 1.12 0.88 
Column (Ground Floor) 1.25 0.95 
Column (Mid Floor) 1.10 0.89 
Slab 0.98 0.82 

 

The results indicate that several members in the conventional RC structure exhibit the DCR 
values greater than unity, particularly at the lower storeys where the seismic demand remains 
highest. The condition reflects the structural inadequacy as well as higher vulnerability. In 
contrast, the monolithic structure demonstrates DCR values predominantly below unity, which 
indicates the adequate strength as well as improved safety margins. 

Fig. 6.

Table 5.

Table 6.
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Fig. 6. Comparison of DCR values of structural members for conventional RC and monolithic 
systems in Zone V. 

Fig. 7 presents the comparison of the Demand Capacity Ratio values for the different 
structural members under the Zone V seismic conditions. It can be observed that several 
members in the conventional RC structure exceed the safety limit of unity, particularly the 
beams as well as columns at the lower levels, which indicates the structural vulnerability. In 
contrast, the monolithic structure maintains DCR values within the acceptable limits for all 
members. The behavior confirms the improved load carrying capacity as well as enhanced 
safety performance of the monolithic system under the severe seismic loading. 

3.6 Seismic Zone Comparison 

The overall performance of the two structures has been assessed across the different 
seismic zones. It has been observed that the structural vulnerability increases progressively 
from the Zone II to the Zone V because the seismic demand becomes higher. 

The difference in the performance between the two systems becomes more pronounced in 
the higher zones. While both the structures perform satisfactorily in the Zone II as well as the 
Zone III, the significant deviations are observed in the Zones IV as well as V. The conventional 
RC structure shows the increased displacement, the excessive drift, as well as the unsafe DCR 
values, which indicate the higher susceptibility to the damage. In contrast, the monolithic 
structure maintains the better control over the deformation as well as demonstrates the 
improved safety. 

The findings confirm that the structural continuity plays the critical role in enhancing the 
seismic resistance, particularly under the severe ground motion conditions. The increasing 
difference in performance at higher seismic intensities further emphasizes how well 
monolithic construction helps reduce structural vulnerability. 

3.7 Design Verification 

To complement the response based evaluation, the code compliant design has been carried 
out in ETABS platform using IS 456:2000 as well as the ductile detailing provisions of the IS 
13920:2016. The design module has been used to obtain the reinforcement demand for beams 
as well as the slabs, along with the axial moment interaction ratios for columns. Both the 
structural systems have been designed under the identical load combinations corresponding to 
the Zone V seismic demand, which ensures the consistent comparison. 
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values, which indicate the higher susceptibility to the damage. In contrast, the monolithic 
structure maintains the better control over the deformation as well as demonstrates the 
improved safety. 

The findings confirm that the structural continuity plays the critical role in enhancing the 
seismic resistance, particularly under the severe ground motion conditions. The increasing 
difference in performance at higher seismic intensities further emphasizes how well 
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To complement the response based evaluation, the code compliant design has been carried 
out in ETABS platform using IS 456:2000 as well as the ductile detailing provisions of the IS 
13920:2016. The design module has been used to obtain the reinforcement demand for beams 
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Table 6.  ETABS Design Results (Zone V) 

Member Location Conventional 
RC 

Monolithic Remark 

Beam Ground Floor Ast = 2520 
mm² 

Ast = 2015 
mm² 

~20% 
reduction 

Beam Mid Floor Ast = 2310 
mm² 

Ast = 1875 
mm² 

Reduced 
demand 

Column Ground Floor PMM Ratio = 
1.24 

PMM Ratio = 
0.96 

Unsafe vs 
Safe 

Column Mid Floor PMM Ratio = 
1.09 

PMM Ratio = 
0.91 

Improved 
utilization 

Slab Typical Floor 160 mm c/c 185 mm c/c Lower steel 
requirement 

Beam Shear Ground Floor ϕ8 @ 100 mm ϕ8 @ 140 mm Reduced 
shear 
reinforcement 

 

The design results indicate that the conventional RC structure requires higher longitudinal 
as well as the shear reinforcement, particularly at the lower storeys where the seismic forces 
remain maximum. The column PMM interaction ratios which are exceeding unity confirm the 
overstressed conditions, which correlate with the elevated DCR values reported earlier. 
Conversely, the unified configuration exhibits superior force distribution, thereby reducing the 
need for reinforcement as well as maintaining interaction ratios within the cceptable 
boundaries. Furthermore, the augmented spacing of slab bars indicates the effective stress 
redistribution stemming from the improved structural continuity. 

In the conventional system, several primary members have been found to exceed the code 
limits, which necessitates the increased reinforcement, and indicates the higher vulnerability 
under the severe seismic loading. Conversely, the monolithic configuration exhibits the better 
utilization ratios, reduced steel demand, as well as the consistent compliance with design 
criteria. The behavior is attributed to the integral action of structural components, which 
improves the stiffness, and minimizes the stress concentrations. 

 
Fig. 7. ETABS design verification results for conventional RC and monolithic structures under Zone 
V seismic loading. 

Fig. 8 presents the ETABS design outputs, where the conventional structure shows the 
overstressed members as well as higher reinforcement demand, while the monolithic system 
demonstrates the improved safety with the acceptable interaction ratios as well as the reduced 
reinforcement requirements. 

Fig. 8.
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4 Validation with Literature 
The results obtained in the present study have been validated through the comparison with 

recent investigations reported in the literatures. The emphasis has been placed on the key 
seismic response parameters, including storey drift as well as the base shear, which are widely 
accepted indicators of the structural performance. 

The consistent trend of the drift reduction with increased structural stiffness has been 
reported in the literature. For instance, the studies focusing on the enhanced stiffness systems 
as well as retrofitting techniques have demonstrated the considerable decrease in the inter 
storey drift, typically ranging between 10 %, and 30 % depending on the adopted strategy. 
Similarly, the present study has shown the drift reduction of approximately 15–18 % in the 
monolithic structure when compared with the conventional RC frame. The agreement 
indicates that improved continuity as well as the rigidity of the monolithic system contribute 
effectively to the control of the lateral deformation [25][26]. 

With respect to the base shear, previous investigations have consistently reported that the 
structures with higher stiffness or the mass tend to attract the larger seismic forces. It has been 
observed that the increased rigidity leads to higher base shear values, even though the overall 
performance improves because the deformation demands are reduced. The findings of the 
present study align with behavior, where the monolithic configuration exhibited increase in 
the base shear of approximately 10–11 % across all the seismic zones. The outcome confirms 
that the increase in base shear does not indicate the vulnerability but reflects the improved load 
transfer efficiency. 

Furthermore, the studies examining the seismic response across the different zones have 
reported that the base shear as well as storey drift increase significantly with seismic intensity. 
The similar pattern has been observed in this work, where the structural demand progressively 
increases from the Zone II to Zone V. However, the monolithic system demonstrates the better 
control over the displacement as well as drift, which reduces the overall vulnerability. 

The comparative summary of the selected studies as well as our results is provided in Table 
VII. 

Table 7.  Comparison with Recent Literature 

Study Year Method Drift 
Reduction 
(%) 

Base 
Shear 
Trend 

Key Observation 

Pledger et al. 
[26] 

2024 Drift control 
design 

~20–25 Increased Reduced collapse risk 

Ingle et al. [27] 2024 Base isolation ~15–30 Reduced Improved seismic 
performance 

Patel et al. [28] 2025 Retrofitting 
(shear wall) 

~20 Increased Improved stiffness 

Adyeel et al. 
[29] 

2025 RC frame 
variation 

~10–18 Increased Higher rigidity increases 
shear 

IJIRT Study 
[30] 

2024 Zone 
comparison 

– Increased Demand increases with zone 

Oyguc et al. 
[31] 

2025 Precast 
enhancement 

~12–20 Stable Improved joint behavior 

Al Agha et al. 
[32] 

2021 Shear wall 
system 

~15 Increased Better load distribution 

Vasef et al. [33] 2024 Experimental 
RC frame 

~10–15 Variable Drift governs damage 

Aghagholizadeh 
[34] 

2024 Rocking 
system 

~20 Slight 
increase 

Uniform drift distribution 

Present Study 2026 Monolithic 
system 

~15–18 Increased 
(~10%) 

Improved stiffness and 
safety 
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The results obtained in the present study have been validated through the comparison with 

recent investigations reported in the literatures. The emphasis has been placed on the key 
seismic response parameters, including storey drift as well as the base shear, which are widely 
accepted indicators of the structural performance. 

The consistent trend of the drift reduction with increased structural stiffness has been 
reported in the literature. For instance, the studies focusing on the enhanced stiffness systems 
as well as retrofitting techniques have demonstrated the considerable decrease in the inter 
storey drift, typically ranging between 10 %, and 30 % depending on the adopted strategy. 
Similarly, the present study has shown the drift reduction of approximately 15–18 % in the 
monolithic structure when compared with the conventional RC frame. The agreement 
indicates that improved continuity as well as the rigidity of the monolithic system contribute 
effectively to the control of the lateral deformation [25][26]. 

With respect to the base shear, previous investigations have consistently reported that the 
structures with higher stiffness or the mass tend to attract the larger seismic forces. It has been 
observed that the increased rigidity leads to higher base shear values, even though the overall 
performance improves because the deformation demands are reduced. The findings of the 
present study align with behavior, where the monolithic configuration exhibited increase in 
the base shear of approximately 10–11 % across all the seismic zones. The outcome confirms 
that the increase in base shear does not indicate the vulnerability but reflects the improved load 
transfer efficiency. 

Furthermore, the studies examining the seismic response across the different zones have 
reported that the base shear as well as storey drift increase significantly with seismic intensity. 
The similar pattern has been observed in this work, where the structural demand progressively 
increases from the Zone II to Zone V. However, the monolithic system demonstrates the better 
control over the displacement as well as drift, which reduces the overall vulnerability. 

The comparative summary of the selected studies as well as our results is provided in Table 
VII. 

Table 7.  Comparison with Recent Literature 

Study Year Method Drift 
Reduction 
(%) 

Base 
Shear 
Trend 

Key Observation 

Pledger et al. 
[26] 

2024 Drift control 
design 

~20–25 Increased Reduced collapse risk 

Ingle et al. [27] 2024 Base isolation ~15–30 Reduced Improved seismic 
performance 

Patel et al. [28] 2025 Retrofitting 
(shear wall) 

~20 Increased Improved stiffness 

Adyeel et al. 
[29] 

2025 RC frame 
variation 

~10–18 Increased Higher rigidity increases 
shear 

IJIRT Study 
[30] 

2024 Zone 
comparison 

– Increased Demand increases with zone 

Oyguc et al. 
[31] 

2025 Precast 
enhancement 

~12–20 Stable Improved joint behavior 

Al Agha et al. 
[32] 

2021 Shear wall 
system 

~15 Increased Better load distribution 

Vasef et al. [33] 2024 Experimental 
RC frame 

~10–15 Variable Drift governs damage 

Aghagholizadeh 
[34] 

2024 Rocking 
system 

~20 Slight 
increase 

Uniform drift distribution 

Present Study 2026 Monolithic 
system 

~15–18 Increased 
(~10%) 

Improved stiffness and 
safety 

 

Overall, the comparison demonstrates the strong consistency between the present findings 
as well as existing literature. The observed reduction in drift, coupled with the increase in the 
base shear, aligns with well-established seismic response principles. It can therefore be 
inferred that the monolithic structural system behaves in manner comparable to other stiffness 
enhancing techniques reported in the recent studies, which validates the reliability of the 
obtained results. 

5 Conclusion 
The seismic performance of conventional RC framed as well as the monolithic structural 

systems has been systematically evaluated through the response spectrum analysis. Based on 
obtained results, it has been observed that the monolithic structural configuration exhibits the 
significantly improved behavior under the seismic loading conditions. The noticeable 
reduction in the storey displacement has been achieved, which indicates the enhanced lateral 
stiffness as well as better control over the structural deformation. Similarly, storey drift values 
have been found to be consistently lower in the monolithic system where the values remain 
within the permissible limits for the most seismic zones. 

The distribution of storey shear has been observed to be more uniform in the monolithic 
structure, which reflects improved load transfer mechanisms as well as the reduced stress 
concentration. Furthermore, Demand Capacity Ratio (DCR) assessment has confirmed that 
several members in the conventional RC structure exceed the safe limits, whereas the 
monolithic system maintains the values within the acceptable ranges. 

Overall, it can be concluded that the monolithic construction provides the superior seismic 
resistance as well as structural stability. Therefore, adoption is strongly recommended, 
particularly in the regions subjected to high seismic intensity, where the safety is enhanced 
and the vulnerability is reduced. 
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