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APPENDIX 1 

COMPUTING P-DELTA EFFECT 
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COMPUTING P-DELTA EFFECT: (According to ASCE 7-10; clause 12.8.7) 

The stability coefficient () is calculated, in both principal directions of seismic shear force, by: 

    
dsxx

ex

C.h.V

I..P 
     (1) 

Where: 

Px = the total vertical service load at and above Level x (kN) 

 = the story drift occurring simultaneously with Vx (mm), shall be computed as the largest difference 
of the deflections of vertically aligned points at the top and bottom of the story under 
consideration along any of the edges of the structure 

 = x – x-1 

 = 
e

de

I
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For structures assigned to seismic category A and B,  is calculated based on the diaphragm center 

of mass displacement, while for structures assigned to seismic category C, D, E and F,  is 
calculated based on the story max. displacement. 

e = the elastic displacement from ETABS output 

Ie = the importance factor determined in accordance with ASCE 7-10; clause 11.5.1 

Cd = the deflection amplification factor in ASCE 7-10; Table 12.2-1 

Vx = the seismic shear force in this direction acting between Levels x and x–1 (kN) 

hsx = the story height below Level x (mm) 

    
d

max C

50.0


   0.25   (2) 

Where β is the ratio of shear demand to shear capacity for the story between Levels x and x – 1. 

If  0.10  P-Delta effects are not required to be considered 

If 0.10 < max P-Delta effects are required to be considered 

If >max  the structure is potentially unstable and shall be redesigned 

Where the P-delta effect is included in an automated analysis, Eq. (2) shall still be satisfied, however, 

the value of  computed from Eq. (1) using the results of the P-delta analysis is permitted to be 

divided by (1 + ) before checking Eq. (2). 

 

Illustration of applying the above procedures is shown hereafter in steps with the aid of excel 
sheet “SEISMIC CHECKS-ASCE7-10.xls” in the tab “P-Delta” 

1. Select Display > Show Tables, then select the marked outputs in the below figure. 
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2. Export each output table to Excel. 

3. Apply automatic filters in Excel to easily select required fields. 

4. From “Story Data” excel file select the story label and height as shown in below figure then 
paste them in the Excel sheet matching field. 

 

5. From “Story Forces” excel file select P, Vx, and Vy with load case/combination filters as 
shown in below figures then paste them in the Excel sheet matching field. 
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6. From “Diaphragm center of mass displacements” or “Story Max-Avg Displacements” excel 

files, depending on the seismic design category, select x and y with filters as shown in 
below figures then paste them in the Excel sheet matching field. 
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7. The calculation cells in Excel sheet, in dark blue, should be stretched to the last row of input 

cells. Then the Excel sheet calculates the maximum () for the structure, then tells whether to 
ignore the P-Delta effect or to take it into the analysis, as shown in the below figure. 
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8. If the Excel sheet tells to include P-Delta in analysis, then it should be done according to 
section 7. Only the story displacements results should be treated as per the previous step no. 
6 but in the tab “P-Delta Check” in the excel sheet. 

9. The excel sheet tells whether the analysis is accepted or not according to the modified values 

of () to be checked, as shown in the below figure. 
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COMPUTING P-DELTA EFFECT: (According to ECP 201-2012; clause 8.8.2.2) 

The story drift sensitivity coefficient () is calculated, in both principal directions of seismic force, by: 

    
h.V

d.P

tot

rtot     (1) 

Where: 

Ptot = the total vertical load at and above Level x (kN), in the relevant load combination 

dr = the story drift occurring simultaneously with Vtot (mm), shall be computed as the difference of the 
average lateral deflections of vertically aligned points at the top and bottom of the story under 
consideration along any of the edges of the structure 

dr = x – x-1 

x = the elastic displacement from ETABS output 

Vtot = the seismic shear force in this direction acting between Levels x and x–1 (kN) 

h = the story height below Level x (mm) 

If  0.10  P-Delta effects are not required to be considered 

If 0.10 < 0.20 P-Delta effects could be taken by increasing the internal forces by the factor 

1/(1-) 
If 0.20 < 0.30 P-Delta effects should be taken in the analysis 

If >0.30  not accepted, the structure is potentially unstable and shall be redesigned 

 

Illustration of applying the above procedures is shown hereafter in steps with the aid of excel 
sheet “SEISMIC CHECKS-ECP201-2012.xls” in the tab “P-Delta” 

1. Repeat the same steps done in the ASCE 7-10, with the following differences: 

2. Select Display > Show Tables, then select the marked outputs in the below figure. 
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3. From “Story Forces” excel file select P, Vx, and Vy with load case/combination filters same to 
the relevant load combination in each direction then paste them in the Excel sheet matching 
field. 

4. From “Story Max-Avg Displacements” excel files, select the average x and y with filters as 
shown in below figures then paste them in the Excel sheet matching field. 
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5. The calculation cells in Excel sheet, in dark blue, should be stretched to the last row of input 

cells. Then the Excel sheet calculates the maximum () for the structure, then tells whether to 
ignore the P-Delta effect or to take it into the analysis.  

 

 



P a g e  | 40 

 

 

 

 

 

 

 

 

 

 
APPENDIX 2 

COMPUTING TORSIONAL AMPLIFICATION 
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COMPUTING TORSIONAL AMPLIFICATION: (According to ASCE 7-10; clause 12.8.4.3) 

The torsional amplification factor (Ax) is calculated, in both principal directions of seismic shear force, 
by: 

2

avg

max
x *2.1

A 













  1.0 

If Ax > 3.0, then the lateral resisting structural system need to be revised. 

Where: 

max = the maximum displacement at Level x (mm) 

avg = the average of the displacements at the extreme points of the structure at Level x (mm) 

 

Amplified Ecc. Ratio = 0.05 * Ax 

The amplified Ecc. Ratio could be entered for each floor diaphragm separately or the maximum value 
to be unified to all floor diaphragms. 

 

Illustration of applying the above procedures is shown hereafter with the aid of excel sheet 
“SEISMIC CHECKS-ASCE7-10.xls” in the tab “Ax” 

1. Select Display > Show Tables, then select the marked outputs in the below figure. 
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2. Export each output table to Excel. 

3. Apply automatic filters in Excel to easily select required fields. 

4. With the suitable filters, copy the maximum and average displacements in both directions 
then paste them in the suitable columns in excel file, as shown in the below figures. 
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5. The excel sheet will calculate the Ax factor in the x and y directions and the eccentricity 
overwrites as well, as shown in the above figure.  

6. If any Ax > 3.0, then the lateral resisting structural system need to be revised. 

7. The eccentricity overwrite in any direction is calculated by: 

Ecc. Overwrite = Ax * 0.05 * Perpendicular dimension of structure 

8. The eccentricity overwrites values for each floor diaphragm in both directions should be 
entered in the section shown in the figure below. 
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APPENDIX 3 
COMPUTING THE LATERAL DRIFT 
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COMPUTING THE LATERAL DRIFT: (According to ASCE 7-10; clause 12.8.6) 

The design story drift () shall be computed as the difference of the deflections at the centers of mass 
at the top and bottom of the story under consideration. For structures assigned to Seismic Design 

Category C, D, E, or F, the design story drift () shall be computed as the largest difference of the 
deflections of vertically aligned points at the top and bottom of the story under consideration along 
any of the edges of the structure. This should be done in both principal directions of seismic action.  

 = 
e

de

I

C.
 

 = x – x-1 

Where: 

e = the elastic displacement from ETABS output 

Ie = the importance factor determined in accordance with ASCE 7-10; clause 11.5.1 

Cd = the deflection amplification factor in ASCE 7-10; Table 12.2-1 

 

Illustration of applying the above procedures is shown hereafter in steps with the aid of excel 
sheet “SEISMIC CHECKS-ASCE7-10.xls” in the tab “Drift” 

1. The first four steps mentioned in Appendix 1 should be followed, then; From “Diaphragm 
center of mass displacements” or “Story Max-Avg Displacements” excel files, depending on 

the seismic design category, select x and y with filters as shown in below figures then paste 
them in the Excel sheet matching field. 
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2. The factors Cd and Ie should be input in the excel file. 

3. The calculation cells in Excel sheet, in dark blue, should be stretched to the last row of input 
cells. The allowable value that should be input also as per ASCE 7-10; table 12.12-1. Then 
the Excel sheet calculates the maximum story drift for the structure, then tells whether the 
drift is safe or unsafe, as shown in the below figure. 

 

Note: the lateral drift may also be checked using the ETABS outputs of “Story Drift”, “Story Max/Avg 
Drift”, or “Diaphragm Max/Avg Drift” 
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COMPUTING THE LATERAL DRIFT: (According to ECP 201-2012; clause 8.8.3.2) 

The design story drift (drv) shall be computed as the difference of the average lateral deflections of 
vertically aligned points at the top and bottom of the story under consideration along any of the edges 
of the structure. This should be done in both principal directions of seismic action.  

drv = dr .  

Where: 

drv = the design story drift at service limit state (SLS) 

dr = the difference of the average lateral story drift at certain level 

dr = x – x-1 

x = 0.70 * R * e 

e = the elastic displacement from ETABS output 

= reduction factor as per table 8-10 

The allowable value for the design story drift is either (0.005, 0.0075, or 0.01) of the story height 
according to the type of the non structural elements in the building 

 

Illustration of applying the above procedures is shown hereafter in steps with the aid of excel 
sheet “SEISMIC CHECKS-ECP201-2012.xls” in the tab “Story drift” 

1. The four steps mentioned in Appendix 1, in the ECP 201-2012 section should be followed. 

2. The factors R and  should be input in the excel file as well as the allowable value as shown 
in the figure below. 

 

3. The calculation cells in Excel sheet, in dark blue, should be stretched to the last row of input 
cells. Then the Excel sheet tells whether the drift is safe or unsafe at each floor and extract 
the location of maximum drift, as shown in the below figure. 
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