


Similarly, from the Fig. 11b and Table VIIb for the Y-
directional lateral loading, we can see that the story drift 
ratio for the third story (elevation = 10.5m) is the highest 
for the respective design coeds. 

However, one is larger than the others which is of the 
NBC 105:2020 model with the story drift ratio of 1.28E-2 
(where E-2 is the exponent with the power -2; 1.28E-2 
= 1.28×10-2) while the story drift ratio of the NBC 
105:1994 model is 5.21E-3 and the story drift of IS 
1893:2002 is 5.50E-3. 
 

 
Fig. 11b. Comparison of Story Drift due to Lateral Load in Y-direction 

According to Seismic Coefficient Method of NBC 105:1994, NBC 
105:2020 and IS 1893:2002. 

 
F. Story Shear 

According to Seismic Coefficient Method for the 
specific soil type of Kathmandu Valley, the Story Shear 
observed due to lateral load in X-direction and Y-
direction of the lateral load application are expressed in 
Tables VIIIa and 8b, and the figures for X-directional and 
Y-directional effect are shown in the Figs. 12a and 12b. 

TABLE VIIIA: RESULTS OBTAINED FOR STORY SHEAR AS PER NBC 
105:1994, NBC 105:2020 AND IS 1893:2002 ACCORDING TO SEISMIC 

COEFFICIENT METHOD IN THE X-DIRECTION 
Story Shear (KN) 

Story NBC 105:1994 NBC 105:2020 IS 1893:2002 

Base EQX
 0 0 0 

EQY 0 0 0 

1 EQX -1134.60 -2716.41 -1110.38 
EQY 0 0 0 

2 EQX -1099.44 -2656.15 -1104.01 
EQY 0 0 0 

3 EQX -1029.12 -2517.08 -1078.51 
EQY 0 0 0 

4 EQX -923.64 -2290.26 -1021.13 
EQY 0 0 0 

5 EQX -783.00 -1969.32 -919.11 
EQY 0 0 0 

6 EQX -607.20 -1549.22 -759.72 
EQY 0 0 0 

7 EQX -396.25 -1025.77 -530.20 
EQY 0 0 0 

8 EQX -150.13 -395.32 -217.79 
EQY 0 0 0 

TABLE VIIIB: RESULTS OBTAINED FOR STORY SHEAR AS PER NBC 
105:1994, NBC 105:2020 AND IS 1893:2002 ACCORDING TO SEISMIC 

COEFFICIENT METHOD IN THE Y-DIRECTION 

Story Shear (KN) 
Story NBC 105:1994 NBC 105:2020 IS 1893:2002 

Base EQX
 0 0 0 

EQY 0 0 0 

1 EQX 0 0 0 
EQY -1134.60 -2716.41 -1110.38 

2 EQX 0 0 0 
EQY -1099.44 -2656.15 -1104.01 

3 EQX 0 0 0 
EQY -1029.12 -2517.08 -1078.51 

4 EQX 0 0 0 
EQY -923.64 -2290.26 -1021.13 

5 EQX 0 0 0 
EQY -783.00 -1969.32 -919.11 

6 EQX 0 0 0 
EQY -607.20 -1549.22 -759.72 

7 EQX 0 0 0 
EQY -396.25 -1025.77 -530.20 

8 EQX 0 0 0 
EQY -150.13 -395.32 -217.79 

 
From the Figs. 12a and 12b and, Table VIIIa and 8b 

for the X-directional and Y-directional lateral loading, we 
can see that the base story experiences the maximum 
amount of story shear equaling to about 2716.41KN for 
the NBC 105:2020 model while that of the NBC 
105:1994 model is 1134.60KN and for IS 1893:2002 
model is 1110.38KN for the respective directional lateral 
loading, the negative sign to value is to show that the 
value in the opposite direction to the load application. 

The largest amount of story shear is experienced by the 
NBC 105:2020 model then by the NBC 105:1994 model 
and the least in comparison by the IS 1893:2002 model 
for both the X-directional and Y-directional lateral 
loading. 

However, it can also be seen from the table that the 
story shear for the IS 1893:2002 model is the higher 
value from the highest story in comparison to the NBC 
105:1994 model but as we progress to the lower stories 
the story shear of the IS 1893:2002 model max.’s out at 
1110.38KN while that of NBC 105:1994 max.’s out at 
1134.60KN for both the X-directional and Y-directional 
lateral loading. 

 

 
Fig. 12a. Comparison of Story Shear (kN) due to Lateral Load in X-

direction According to Seismic Coefficient Method of NBC 105:1994, 
NBC 105:2020 and IS 1893:2002. 
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Fig. 12b. Comparison of Story Shear (kN) due to Lateral Load in Y-

direction According to Seismic Coefficient Method of NBC 105:1994, 
NBC 105:2020 and IS 1893:2002 

 
G. Torsional Irregularity 

According to the IS 1893:2002 and NBC 105:2020 
there is provision for the check of Torsional Irregularity 
but the same can’t be said for NBC 105:1994 as it lacks 
mention of any statement related to torsional irregularity. 
Hence, the NBC 105:1994 is not feasible for its 
application of a building experiencing torsion. 

According to IS 1893:2002, the torsional irregularity is 
considered to exist when the maximum story drift is more 
than 1.2 time the average story drift of the building as 
shown in Table IV [11].  

TABLE IX. TORSIONAL IRREGULARITY AS STATED IN IS 1893:2002 

Directional 
Lateral Load 

1.2×Average 
Story Drift 

Max. Story 
Drift 

Torsional 
Irregularity 

EQX 0.0107 0.0128 Exists 
EQY 0.00406 0.0046 Exists 

 
According to NBC 105:2020, there is existence of 

torsional irregularity in the building structure if the 
maximum horizontal story displacement in the direction 
motion due to lateral load is more than 1.5 time the 
minimum horizontal displacement in the same direction 
as shown in Table V.  

TABLE X. TORSIONAL IRREGULARITY AS STATED IN IS 1893:2002 

Directional 
Lateral 
Load 

1.5*Min. Story 
Displacement 
(mm) 

 Max. Story 
Displacement 
(mm) 

Torsional 
Irregularity 

EQX 38.622 249.398 Exists 
EQY 34.528 210.36 Exists 
 

H. Moment Diagram and Shear Diagram 
The Figs. 13a and 13b are the moment and shear 

diagrams of IS 1893:2002 design model about the grid 1 
of the design model about the X-directional and Y-
directional lateral loading respectively. 

The red regions of the elements shown in the diagram 
depict that those models are close their capacity limit and 
are experiencing higher stain be it in shear or moment. 
And, the elements showing yellow region in the stress 
diagram depict that those elements are experiencing 
moderate amount of stress in shear and moment in their 
respective diagrams. 
 

 
Fig. 13a. Moment Diagram (Left) and Shear Diagram (Right) due to 

lateral Load in X-Direction Along Grid 1 of IS 1893:2002. 

 
Fig. 13b. Moment Diagram (Left) and Shear Diagram (Right) due to 

lateral Load in Y-Direction Along Grid 1 of IS 1893:2002. 

The Figs. 14a and 14b are the moment and shear 
diagrams of NBC 105:2020 design model about the grid 1 
of the design model about the X-directional and Y-
directional lateral loading respectively. 

The red regions of the elements shown in the diagram 
depict that those models are close their capacity limit and 
are experiencing higher stain be it in shear or moment. 
And, the elements showing yellow region in the stress 
diagram depict that those elements are experiencing 
moderate amount of stress in shear and moment in their 
respective diagrams. 

The Figs. 15a and 15b are the moment and shear 
diagrams of NBC 105:1994 design model about the grid 1 
of the design model about the X-directional and Y-
directional lateral loading respectively. 
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The red regions of the elements shown in the diagram 
depict that those models are close their capacity limit and 
are experiencing higher stain be it in shear or moment. 
And, the elements showing yellow region in the stress 
diagram depict that those elements are experiencing 
moderate amount of stress in shear and moment in their 
respective diagrams. 
 

 
Fig. 14a. Moment Diagram (Left) and Shear Diagram (Right) due to 

lateral Load in X-Direction Along Grid 1 of NBC 105:2020. 

  
Fig. 14b. Moment Diagram (Left) and Shear Diagram (Right) due to 

lateral Load in Y-Direction Along Grid 1 of NBC 105:2020. 

  
Fig. 15a. Moment Diagram (Left) and Shear Diagram (Right) due to 

lateral Load in X-Direction Along Grid 1 of NBC 105:1994. 

  
Fig. 15b. Moment Diagram (Left) and Shear Diagram (Right) due to 

lateral Load in Y-Direction Along Grid 1 of NBC 105:1994. 

VI. CONCLUSION 

From the comparative analysis of the G+8 RC building 
for the different codes at location of specific soil category 
of NBC 105:1994, NBC 105:2020 and IS 1893:2002, the 
following conclusions are drawn: 

� For all three-building code application, NBC 
105:2020 shows higher values for all the design 
parameters in comparison to the other two codes 
NBC 105:1994 and IS 1893:2002. This is due to the 
seismic coefficient, for the NBC 105:1994 and IS 
1893:2002 is almost similar in value but that of NBC 
105:2020 is very distinct and large thus resulting 
larger outcomes hence requiring similarly more adept 
and through design to withstand the resulting heavier 
strains. 

� Though in some cases, Story Shear and Story Drift 
Ratio, the IS 1893:2002 shows higher strain initially 
in comparison to NBC 105:1994 model results but 
due to the IS 1893:2002 code reaching its maximum 
strain at the lower strain than that of the NBC 
105:1994 the design requirement of the NBC 
105:1994 is slightly higher in comparison. While in 
the other cases, the resulting data is mostly always 
larger than the data obtained from NBC 105:1994. 

� Torsional demand can’t be met for the building 
designed as per the NBC 105:1994 code since it 
lacks any provision for the design of building for 
torsion. 

� The building designed on NBC 105:2020 is bound to 
be more stressed for the same design when compared 
to other building codes thus introducing the 
requirement for redesign of the entire structure since 
the material selection has to be altered and the design 
parameters to be adjusted to achieve the safety 
parameter as per the design code. While the obtained 
results for the NBC 105:1994 and IS 1893:2002 is 
within the desired safety parameter hence the 
obtained results can be used for its further checks 
and construction. 
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� NBC 105 yields greater seismic demand and is more 
conservative than IS 1893. 

� From the moment and shear diagrams for each of the 
codes, visually one can see that the elemental stress 
is higher for the NBC 105:2020 model elements than 
that of NBC 105:1994 and IS 1893:2002 model 
hence requiring similarly different approach and 
redesign of the components. 
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