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Why is seismic detailing needed 
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Philosophy of Earthquake Engineering 



Equivalent Static Analysis: BNBC 2015 
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Equivalent Static Load Method 
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• Z= Seismic zone coefficient 

• I=Importance factor 

• R= Response modification coefficient 

• C= Numerical coefficient  
 

• S= Site coefficient 

• T= Fundamental period of vibration, sec 
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Z coefficient  
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Seismic Zoning Map 
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Design Earthquake Force, BNBC 2014 
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k   = 1 for structure period  0.5 
 = 2 for structure period ≥ 2.5s 
 = linear interpolation between 1 and 2 for other periods. 
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Soil type S TB 

(s) 
TC 
(s) 

TD 
(s) 

SA 1.0 0.15 0.40 2.0 

SB 1.2 0.15 0.50 2.0 

SC 1.15 0.20 0.60 2.0 

SD 1.35 0.20 0.80 2.0 

SE 1.4 0.15 0.50 2.0 

Site dependent soil factor and other parameters  
defining elastic response spectrum 
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Here   is structural damping 
expressed as a percentage of 
critical damping. 



Requirements for Intermediate Moment Frames  

 
Reinforcement Requirements 

• Reinforcement details in a frame member shall satisfy 8.3.10.4 below if the 
factored compressive axial load for the member does not exceed 0.1fc’Ag . 
If the factored compressive axial load is larger, frame reinforcement details 
shall satisfy 8.3.10.5 below unless the member has spiral reinforcement 
according to Eq (6.3.6). If a two-way slab system without beams is treated 
as part of a frame resisting earthquake effect, reinforcement details in any 
span resisting moments caused by lateral force shall satisfy 8.3.10.6 below. 

 

Shear requirements 

• Design shear strength of beams, columns, and two-way slabs resisting 
earthquake effect shall not be less than either (a) the sum of the shear 
associated with development of nominal moment strengths of the member 
at each restrained end of the clear span and the shear calculated for factored 
gravity loads, or (b) the maximum shear obtained from design load 
combinations which include earthquake effect. 

 



Requirements for Intermediate Moment Frames: Beams  

 
a) The positive moment strength at the face of the joint shall not be less than 

one-third the negative moment strength provided at that face (Fig.8.3.12). 

Neither the negative nor positive moment strength at any section along the 

length of the member shall be less than one-fifth of the maximum moment 

strength provided at the face of either joint.  

 

b) At both ends of the member, stirrups shall be provided over lengths equal 

to twice the member depth measured from the face of the supporting 

member toward midspan (Fig.8.3.13). The first stirrup shall be located not 

more than 50 mm from the face of the supporting member. Maximum 

stirrup spacing shall not exceed (a)d/4 , (b) 8 times the diameter of the 

smallest longitudinal bar enclosed, (c) 24 times the diameter of the stirrup 

bar, and (d) 300 mm. 

 

c) Stirrups shall be placed at not more than d/2 throughout the length of the 

member. 



Fig.8.3.12 Flexural Requirements for Beams 



Fig.8.3.13 Transverse reinforcement 
Requirements for Beams 



Requirements for Intermediate Moment Frames: Columns 

a) Maximum tie spacing shall not exceed so over a length l0 measured 
from the joint face. The spacing so shall not exceed (i) 8 times the 
diameter of the smallest longitudinal bar enclosed, (ii) 24 times the 
diameter of the tie bar, (iii) one-half of the smallest cross-sectional 
dimension of the frame member, and (iv) 300 mm. The length l0 
shall not be less than (i) one-sixth of the clear span of the member, 
(ii) maximum cross-sectional dimension of the member, and (iii) 
450 mm. 

 

b) The first tie shall be located not more than  s0/2 from the joint face. 

 

c) Joint reinforcement shall conform to 6.4.9. 

 

d) Tie spacing shall not exceed 2s0  throughout the length of the 
member.  

 



Fig.8.3.14 Transverse Reinforcement 
Requirements for Columns 



Seismic hook 

 



Requirements for Intermediate Moment Frames: 

 Two-way Slabs without Beams 

 
a) The factored slab moment at the supports relating to earthquake effect shall be determined for 

load combinations specified in Chapter 2, Loads. All reinforcement provided to resist the portion 
of slab moment balanced by support moment shall be placed within the column strip defined in 
6.5.2.1 (Fig.8.3.15). 
 

b) The fractional part of the column strip moment shall be resisted by reinforcement placed within 
the effective width (Fig.8.3.15) specified in 6.5.5.3.2. 
 

c) Not less than one-half of the total reinforcement in the column strip at the support shall be 
placed within the effective slab width (Fig.8.3.15) specified in 6.5.5.3.2. 
 

d) Not less than one-quarter of the top steel at the support in the column strip shall be continuous 
throughout the span (Fig.8.3.16). 
 

e) Continuous bottom reinforcement in the column strip shall be not less than one-third of the top 
reinforcement at the support in the column strip. 
 

f) Not less than one-half of all bottom reinforcement at midspan shall be continuous and shall 
develop its yield strength at the face of support (Fig.8.3.17).  
 

g) At discontinuous edges of the slab all top and bottom reinforcement at the support shall be 
developed at the face of the support (Fig.8.3.16 and Fig.8.3.17). 

 
 



Fig.8.3.15 Reinforcement Details at Support of 
Two-way Slabs without beams 



Fig.8.3.16 Reinforcement Details in Two-way Slabs 
without beams: Column Strip 



Fig.8.3.17 Reinforcement Details in Two-way 
Slabs without beams: Middle Strip 



 



 


