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Abstract: 

Glass fiber reinforced Gypsum (GFRG) panel is a new building panel product, where there is a tremendous need for cost-effective 

mass-scale affordable housing.  GFRG panel otherwise called Rapidwall, is a vitality effective green building material with 

gigantic potential for use as load bearing and non load bearing wall panels. They are load bearing panels with cavities suitable for 
both external and internal walls. It can likewise be used as intermediate floor slab/roof slab in combination with RCC as a 

composite material. They are not only eco-friendly, but also resistant to termites, heat, rot, corrosion, water and fire. Concrete 

infill with vertical reinforcement rods enhances its vertical and lateral load capabilities. Comparative studies of GFRG and 

conventional buildings have been carried out in the present investigation. Rapidwall panel provides speedier construction and 

leads to environmental protection. Subsequently, it is a perfect option building material to replace bricks or concrete blocks. This 

paper focuses on Response spectrum and Time history analysis of G+ 3 storey GFRG and conventional buildings to evaluate the 

story displacement, story drift and time period. 
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I. INTRODUCTION 

Glass fiber reinforced Gypsum (GFRG) panel also known as 

Rapidwall is a building panel product, made of calcined 

gypsum plaster, reinforced with glass fibers, used for 

building construction, was originally developed and used 

since 1990 in Australia. GFRG panels are made to a length of 

12m, height of 3m and thickness of 124mm. The cavities of 

panels might be unfilled, somewhat partially filled or fully 

filled with reinforced concrete according to structural 

requirement. Test studies and research in various countries 
have exhibited  that GFRG panels, suitably filled with plain 

reinforced concrete has considerable quality to act as load 

bearing elements as well as shear wall, capable of resisting 

lateral loads due to earthquake and wind. GFRG panel can 

likewise be utilized beneficially as in-fills in combination 

with RCC framed columns and beams with no limitation on 

number of stories. Micro-beams and RCC screed can be used 

as floor/ roof slab. A typical cross section of the panel is 

shown in the Figure 1.  

 
FIGURE 1  

GFRG PANEL AND ITS CROSS SECTION 

Use of reprocessed/recycled industrial byproduct (waste 

gypsum) to manufacture GFRG panel, helps to abate 
pollution and protect the environment. It is also suitable for 

load bearing applications as well as hybrid construction in 

multi storey buildings. There will be increased speed of 

construction with less man power, saving of cement, steel, 

river sand; burnt clay bricks/concrete blocks. 

 

II. PROBLEM DEFENITION 

A typical plan for a proposed building at RCF, Mumbai is 

considered for the analysis. Two models with 4 stories having 

same floor plan dimensions were considered for this study. 

Both GFRG and conventional building is having a same 

height of 12m. In the case of conventional buildings, floor 

and roof slabs are RCC slabs of 200mm thickness using M20 

grade concrete. Wall thickness is taken as 200mm. Beams of 

size 300mm x 600mm and columns of size 450mm x 450mm 

with a yield strength of steel of Fe 415. Seismic zone 
considered for the study is Zone  –III, Zone factor, Z (Table2 

of IS 1893-2002) – 0.16, Importance factor, I (Table 6 of IS 

1893-2002) – 1.0, Response reduction factor, R (Table 7 of  

IS 1893-2002)- 3.00, Soil type (figure 2 of IS 1893-2002) – 

Type  II (Medium soil). In the case of GFRG building, there 

will not be any beams and columns. Tie beams are present 

over every wall panels which isof size 200mm x 94mm. All 

the roof/floor slabs and wall panels are 124mm thick. Wall 

thickness is taken as 124mm. The gravity loads acting on the 

slabs includes 2 kN/m2 liveload and 1 kN/m2 floor finish.  

Dynamic analysis of both G+3 storied GFRG and 
conventional buildings are carried out with response 

spectrum analysis and time history analysis. The main 

objective of the study is to carry out the comparison of GFRG 

and conventional buildings.The plan layout for all the 

building models is kept as same. Study has been done on 

different models of a G+3 storey building, using ETABS 

software. The models considered for analysis are modelled 

using ETABS 2015. The plan and layout of conventional and 

GFRG building are illustrated in Figure 2 and 3. Load 

combinations considered for the study includes: 
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 1.5DL 

 1.5(DL + LL) 

 1.5(DL ± EQ) 

 1.2(DL + LL ± EQ) 

 0.9DL ± 1.5EQ 

 1.5(DL ± WL) 

 1.2(DL + LL ± WL) 

 0.9DL ± 1.5WL  

 
FIGURE 2 

 A) PLAN OF A G+3 STOREY CONVENTIONAL BUILDING 

 

 
 

FIGURE 3 
 B) 3D VIEW OF A G+3 STOREY CONVENTIONAL BUILDING 

 
FIGURE 3 

A) PLAN OF A G+3 STOREY GFRG BUILDING 

 
FIGURE 3 

 B) 3D VIEW OF A G+3 STOREY GFRG BUILDING 

 

III. ANALYSIS OF MODELS 

The described 3D building model is analyzed using response 
spectrum method and time history method. Distinctive 
parameters like story deflection, story drift and time period are 
considered for the models. Dead load and live load are 
considered according to IS-875(part 1 &2), wind load is 
considered according to IS-875(part 3) and earthquake loading 
is considered according to IS: 1893 (Part1)-2002. 

IV. RESULTS AND DISCUSSIONS 

In this paper, comparison of analysis results for GFRG and 

conventional building in terms of story displacement, story 

drift and time period are presented and compared to 

understand the structural performance. Dynamic analysis are 

performed in X and Y direction for all the models using 

ETABS Software. 

Maximum permissible displacement and permissible story 

drift are calculated from IS: 1893-2002 and IS: 456-2000.  

1. Maximum permissible displacement is limited to H/500, 

where H - Total height of building. 
For H=12m, permissible story displacement = 24mm.  

2. Maximum permissible story drift is limited to 0.004h, 

where h – story height.  

For h=3m, permissible story drift = 12mm. 

 

V. CONCLUSIONS 

The present work deals with the study of GFRG and 

conventional buildings and their behavior towards lateral 

loads. From the analysis results for GFRG and conventional 

buildings indicate that: 

1. GFRG building performs better in terms of least storey 

displacement, storey drift and time period when 
compared to conventional buildings. 

2. The story displacement and story drift for both GFRG 

and conventional buildings are within the permissible 

limits. 

3. As a result of comparison between the mentioned 

analyses, it is observed that the displacement obtained 

from time history analysis is higher than response 

spectrum analysis. 

4. Time period of conventional building is more as 

compared to GFRG building.  
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VI. FUTURE SCOPE 

 Any structural engineer can use this work as a guide 

line for seismic analysis of any multistoried and 

GFRG building.  

 The results obtained by these methods can be 

compared with results of static analysis and nonlinear 
analysis.  
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