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SOFTWARES  
Midas Gen provides design capabilities for various materials and member types according to the international standards, 
leading to optimal design. Midas Gen offers advanced seismic analyses such as pushover analysis, nonlinear time history 
analysis, boundary nonlinear analysis and fiber analysis, as well as conventional seismic analysis such as static seismic      
and response spectrum analysis. 

 
MIDAS DESIGN + : midas Design+ is a unit member design software developed by MIDAS. It caters to 

the engineers’ design needs for quick and efficient design of various building components such as beams, 
columns, staircases, steel connections, slabs, basement walls, footings, etc. After obtaining the design results 
and the reports, the engineers can get the AUTOCAD drawings for the designed members. 
 

STRUCTURAL ANALYSIS (RC DESIGN) 
DESIGN CRITERIA 

I.  Structural Design and Analysis  
A. Standards and References  
1. National Structural Code of the Philippines (NSCP 2015) Vol.1, 7th Edition,2015. 
2. American Society of Civil Engineers (2010 Edition) (ASCE7-10) 
3. International Building Code (2012 Edition) (IBC 2012) 
4. Uniform Building Code (UBC) 1997 Vol.2  
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B. 3D Model  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C. LOADINGS  
 
5. Dead Loads (NSCP 2015 Chapter 2, Section 204,205,207 and 208) 

5.1 Ceiling and Utilities(5psf)      = 0.24 kpa 
5.2 Partitions        = 1.2 kpa 
5.3 Floor finishes       = 1.2 kpa 

  5.4 Dead Load slab (100mm)      = 2.35 kpa  
  5.5 Dead Load slab (130mm)      = 3.01 kpa  
  5.6 Steel Deck        = 0.14 kpa  
  5.3 Girder/Beam Loads 
  5.3.1 150 mm THK CHB Wall      = 3.11 kpa 
  5.3.2 100 mm THK. CHB Wall      = 2.98 kpa 
  5.3.3 Glass walls       = 0.64 kpa 
  5.3.4 Water tank        = 6 kpa  
6. Live load (NSCP 2015 Chapter 2, Section 204,205,207 and 208) 

6.1 Roof         = 1.0 kpa 
6.2 Residential        = 1.9 kpa 
6.3  Library(Reading Room)      = 2.9 kpa 
6.4 Exterior Balconies       = 2.9 kpa  
6.5 Roof Deck        = 1.9 kpa 

7. Wind Load Parameters (IBC2012/ASCE7-10)    
7.1 Basic Wind Speed (250kph)     = 155.34 mph  
7.2 Exposure Category       = D  
7.3 Exposure Classification      = Partially Enclosed Building 
7.4 Mean Roof Height       =  9.26 m 
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7.5 Directional Factor, kdx-kdy      = 0.85 
7.6 Gust Effect factor, Gx Gy      = 0.85 
7.7 Occupancy Category      =  IV 

 
8. Seismic Load Parameters (UBC 1997) 
Seismic Zone Factor (Z)                                       = 0.40  
 Importance Factor (I)                                         = 1.00  
 Soil Profile Type                                              = SC 
 Seismic Source Type                                           = A    
 Closest Distance To Known Seismic Source [km]               = 50.30 
 Near Source Factor, Na (UBC-97 Table 16-S)                   = 1.00  
 Near Source Factor, Nv (UBC-97 Table 16-T)                   = 1.00  
 Seismic Coefficient, Ca (UBC-97 Table 16-Q)                  = 0.40  
 Seismic Coefficient, Cv (UBC-97 Table 16-R)                  = 0.56  
 Fundamental Period Associated With X-dir. (Tx)               = 0.3863   
 R Factor of Lateral System for X-direction (Rx)              = 8.5000   
 Seismic Coefficient for X-dir. UBC-97(Para.1630.2.1)      = 0.117647 
 

9. Geotechnical Investigation Report  
  9.1  Soil bearing capacity      = 150 kpa  
  9.2 Type of footing      = Isolated/Combined 
  9.3 Seismic Zone Factor, Z      = 4(0.4) 
  9.4 Near Source Factor, Na      = 1.0 
  9.5 Near Source Factor, Nv      = 1.0 
  9.6 Seismic Coefficient, Ca      = 0.40 
  9.7 Seismic Coefficient, Cv      = 0.56 
  9.8 Soil Profile Type       = Sc 
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D. Load Combinations  
LIST OF LOAD COMBINATIONS 
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BASIC WIND SPEED 
 
LOCATION : GAMUTON, LANUZA SURIGAO DEL SUR  
OCCUPANCY CATEGORY : IV 
EXPOSURE CATEGORY : D  
BASIC WIND SPEED  (V)  = 250 km/hr          
 
 
 
 
 
 
 
                             
 
 
 
 
              
              
       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
https://www.dlubal.com/en/load-zones-for-snow-wind-earthquake/wind-nscp.html#&center 
 
 
 
 

 
 
 
 
 

https://www.dlubal.com/en/load-zones-for-snow-wind-earthquake/wind-nscp.html#&center
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ACTIVE FAULT LINE LOCATION   
LOCATION : GAMUTON, LANUZA SURIGAO DEL SUR  
NEAREST ACTIVE FAULT LINE : 50.3 km 

 
              

       
       
       
       
       
       
       
       
       
       
       
       
       

        
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://faultfinder.phivolcs.dost.gov.ph/           
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REINFORCED CONCRETE ANALYSIS 
*DESIGN ANALYSIS INPUTS  
 
RC DESIGN ANALYSIS STRESSES           
  
 
 
 
 
 
 
 
 
 
 
 
SECTION STIFFNESS SCALE FACTOR  
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I. SEISMIC ANALYSIS REPORT  
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EQ-X DISPLACEMENT CONTOUR 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 

 
EQ-Y DISPLACEMENT CONTOUR 
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II.WINDLOAD ANALYSIS REPORT 
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FRAME REACTIONS  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
DL,LL & LINE LOADINGS  

 
 
  
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 
 

SUPPORT REACTIONS  Fx,Fy & Fz (DL) 
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SUPPORT REACTIONS Mx,My & Mz(DL) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

SUPPORT REACTIONS Fx,Fy & Fz(1.2DL) 
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STRUCTURAL STEEL ANALYSIS 
 
ANALYSIS OF PURLINS :  

Using 50 mm x 100 mm x 1.5 mm  C-Purlins 

 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

MIDAS DESIGN + CALCULATOR 
 
 

WIND LOAD PROFILE  
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Max Spacing = 0.70 m     
Pitch = 21.59 ° 
Wind load coefficients :  
Windward = 0.80 
Leeward = -0.45 
Deadload: 
Weight of purlins (1.56 kg/m)      =  15.30 N/m 
Weight of roofing + accessories (50pa)   =  50 N/m   
Total Deadload       = 65.03 N/m 
Roof Liveload = 1000Pa (0.7)        = 700 N/m 
Windload = 3.10kpa(0.70)  = 2170 N/m 
 
I. Normal Load Windward side (Wn) : 
 1.2DL = 78.04 N/m 
 1.6LL = 1,120 N/m 
 0.5W = 1085 N/m 
 Wn = (78.04+1120)cos21.590 -0.80(1085) 
 Wn  = 245.97 N/m 
 
II. Normal Load Leeward side (Wn) : 
 1.2DL = 78.04 N/m 
 1.6LL = 1,120 N/m 
 0.5W = 1085 N/m 
 Wn = (78.04+1120)cos21.590 +(-0.45)(1120) 
 Wn  = 609.97 N/m 
 
III. Tangential Load (Wt) : 
 Wt  =  (78.04+ 1120) sin21.590 - (1120)cos21.59 
 Wt = 600.59 N/m  
 
Internal Force Calculations:  
Bending Moment at x-axis :  
Wn = 363.5 N/m    
Mx = WnL^2/8 ----------------------   with sag rods at midspan 
Mx = 1,113.33 N.m  
Mx = 1.1 kN.m  
 
 Shear force :  
V = 0.89 kN 
 
Bending Moment at y-axis :   
Wt  = 600.59 N/m  
My = WnL^2/90----------------------   with sag rods at L/3 
My = 163.51 N.m 
My = 0.16 kN.m  
 
 Shear force :  
V = 1.3 kN 
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RAFTER LOAD ANALYSIS : 
Pitch  = 21.59 0  
Rafter Bay Length,  L = 2.03 m 
N =  (2.03/0.70) + 1 = 2.9 say 4pcs  
Max spacing = 3.79 m  
Load from Purlins,   
P = Wn(L)/2 
P = (363.5)(4.95)/2 
P = 899 N -------  reaction of 1 purlin 
Resultant(R) = 899(4) 
R = 3,596.0 N 
R = 3.59 kN 
 
w = R/L 
w = 3.59/2.03 
w = 1.76  kN/m 
 

RAFTER LOADING AND REACTION 
 
 
 
 
 
 
 
 
 
 
 
 

RAFTER REACTIONS 
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RAFTER BENDING MOMENT 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
RAFTER DEFLECTED SHAPE  

 

 
 
 
 
 
 
 
 
 

COMBINED STRESS RATIO  
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ANALYSIS OF RECTUBE RAFTER  
 (50mm x 150 mm x 1.5 mm THK RECTUBE) 
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REINFORCED CONCRETE ANALYSIS 
ANALYSIS OF ROOF BEAM (RB)  
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ANALYSIS OF FLOOR BEAM (B1) 
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ANALYSIS FLOOR BEAM (B2) 
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ANALYSIS FLOOR BEAM (B3) 
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ANALYSIS OF TIE-BEAM (GB) 
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ANALYSIS OF STAIR 
■ MEMBER NAME : STAIR 
 

1. General Information 
(1) Design Code  : ACI318M-14 
(2) Code Unit  : N, mm 

 

2. Design Data 
(1) Material 

ㆍ F'c  : 20.70MPa 

ㆍ Fy  : 275MPa 

ㆍ Fys  : 400MPa 
(2) Design Load 

ㆍ DL ( Stair )  : 3.530KPa 

ㆍ DL ( Landing )  : 3.060KPa 

ㆍ Live Load  : 2.400KPa 
 

 
(3) Support  : By Landing 
(4) Thickness 

ㆍ Stair  : 150mm 

ㆍ Landing  : 130mm 

ㆍ Cover  : 20.00mm 
(5) Length 

ㆍ Landing( Left )  : 1.400m 

ㆍ Landing( Right )  : 1.400m 

ㆍ Stair  : 3.600m 
(6) Size 

ㆍ Height  : 2.800m 

ㆍ Width  : 1.400m 
 

3. Calculate Design Load 
(1) Stair 

ㆍ ωu = 1.2ωD + 1.6ωL = 8.076KPa 
(2) Landing 

ㆍ ωu = 1.2ωD + 1.6ωL = 7.512KPa 
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4. Moment Diagram 
 

 
 

5. Shear Force Diagram 
 

 
 

6. Check Stair 
(1) Moment Capacity 

Rebar Land( L ) Stair Land( R ) Min. Land Min. Stair 

Mu ( kN·m/mm ) 5.063 16.57 5.063 ρ = 0.00200 ρ = 0.00200 

D10 @378 @135 @378 @450( 458 ) @450( 458 ) 

D10+12 @450 @162 @450 @450( 458 ) @450( 458 ) 

D12 @450 @191 @450 @450( 458 ) @450( 458 ) 

D12+16 @450 @256 @450 @450( 458 ) @450( 458 ) 

D16 @450 @328 @450 @450( 458 ) @450( 458 ) 
 

(2) Shear Capacity 

- Land( L ) Stair Land( R ) 

Vu ( kN/mm ) -14.47 -14.54 14.47 

øVn ( kN/mm ) 56.85 68.45 56.85 

Vu / øVn 0.254 0.212 0.254 
 

 

 
 
 
 
 
 

Vu =  14.47

Vu =  0.000

Vu =  -14.47

Vu =  14.54

Vu =  0.000

Vu =  -14.54

Vu =  14.47

Vu =  0.000

Vu =  -14.47

Mu =  0.000

Mu =  5.063

Mu =  0.000

Mu =  0.000

Mu =  16.57

Mu =  0.000

Mu =  0.000

Mu =  5.063

Mu =  0.000

Mu =  0.000

Mu =  5.063

Mu =  0.000

Mu =  0.000

Mu =  16.57

Mu =  0.000

Mu =  0.000

Mu =  5.063

Mu =  0.000

Vu =  14.47

Vu =  0.000

Vu =  -14.47

Vu =  14.54

Vu =  0.000

Vu =  -14.54

Vu =  14.47

Vu =  0.000

Vu =  -14.47
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ANALYSIS OF STEEL DECK SLAB(S-1) 
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GAGE 18 STEEL DECK DETAILS : 
Slab  =  130mm THK 
Transverse Bars =  12 mm dia RSB @ 200 mm BW. 
Longitudinal Bars = 16 mm dia RSB @ 200 mm BW. 
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ANALYSIS OF COLUMN (C-1) 
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ANALYSIS OF COLUMN (C-2) 
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ANALYSIS OF STIFFENER COLUMN (SC) 
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ANALYSIS OF FOOTING (F-1) 

 
COLUMN-FOOTING REACTIONS  

■ MEMBER NAME : F-1 
 

1. General Information 
(1) Design Code  : ACI318M-14 
(2) Code Unit  : N, mm 

 

2. Material 
(1) F'c  : 20.70MPa 
(2) Fy  : 275MPa 
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3. Section 
(1) Section Size 

ㆍ Depth  : 500mm 

ㆍ Cover  : 75.00mm 
(2) Column Section 

ㆍ Shape of Column  : Rectangle 

ㆍ Section  : 300x400mm 
 

4. Rebar 
(1) Direction Y 

ㆍ Layer 1  : D20@250 ( As = 1,257mm² ) 
(2) Direction X 

ㆍ Layer 1  : D20@250 ( As = 1,257mm² ) 
 

5. Foundation 
(1) Foundation Size 

ㆍ Lx  : 2.750m 

ㆍ Ly  : 2.750m 

ㆍ fe  : 150kN/m² 
 

6. Design Load 
(1) Service Load 

ㆍ Ps  : 413kN 

ㆍ Msx  : 0.000kN·m 

ㆍ Msy  : 0.000kN·m 
(2) Factored Load 

ㆍ Pu  : 413kN 

ㆍ Mux  : 0.000kN·m 

ㆍ Muy  : 0.000kN·m 
(3) Surcharge Load 

ㆍ Surface Load  : 0.000KPa 
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ㆍ Weight Density  : 18.00kN/m³ 

ㆍ Soil Height  : 4.250m 
(4) Self weight is considered. 

 

7. Calculation Summary 
(1) Overturning Moment ( Service Load ) 

Category Value Criteria Ratio Note 

Direction X ( kN·m ) 0.000 914 0.000 Msy / Mrx 

Direction Y ( kN·m ) 0.000 914 0.000 Msx / Mry 
 

(2) Overturning Moment ( Factored Load ) 

Category Value Criteria Ratio Note 

Direction X ( kN·m ) 0.000 1,096 0.000 Muy / Mrx 

Direction Y ( kN·m ) 0.000 1,096 0.000 Mux / Mry 
 

(3) Bearing Capacity 

Category Value Criteria Ratio Note 

Compression ( kN/m² ) 142 150 0.950  
 

(4) One Way Shear 

Category Value Criteria Ratio Note 

Direction X ( kN ) 0.000 662 0.000 ø = 0.750 

Direction Y ( kN ) 0.000 630 0.000 ø = 0.750 
 

(5) Two Way Shear 

Category Value Criteria Ratio Note 

Two Way Shear ( kN ) 1,251 1,430 0.875 ø = 0.750 
 

(6) Moment Capacity 

Category Value Criteria Ratio Note 

Direction Y, Mux ( kN·m ) 37.71 120 0.315 ø = 0.900 

Direction X, Muy ( kN·m ) 40.99 126 0.325 ø = 0.900 
 

(7) Rebar Space 

Category Value Criteria Ratio Note 

Direction Y, Mux ( mm ) 250 314 0.796 
As.req = 

1,000mm² 

Direction X, Muy ( mm ) 250 314 0.796  
 

 
 

8. Check overturning moment ( Service Load ) 
Calculation Summary ( Overturning Moment ( Service Load ) ) 

Category Value Criteria Ratio Note 

Direction X ( kN·m ) 0.000 914 0.000 Msy / Mrx 

Direction Y ( kN·m ) 0.000 914 0.000 Msx / Mry 

 

(1) Calculate resistance Moment 

Items 
Weight 
( kN ) 

Factor 
Lx 

( m ) 
Ly 

( m ) 
Rx 

( kN·m ) 
Ry 

( kN·m ) 

Self Weight of Concrete 85.84 1.000 1.375 1.375 118 118 

Self Weight of Soil 579 1.000 1.375 1.375 795 795 

Surcharge Load 0.000 1.000 1.375 1.375 - - 

Resistance Moment - - - - 914 914 
 

(2) Check overturning moment 

Direction X ( Msy ) Direction Y ( Msx ) 

Ma MR Ma / MR Ma MR Ma / MR 

0.000kN·m 914kN·m 0.000 0.000kN·m 914kN·m 0.000 
 

 

9. Check overturning moment ( Factored Load ) 
Calculation Summary ( Overturning Moment ( Factored Load ) ) 

Category Value Criteria Ratio Note 

Direction X ( kN·m ) 0.000 1,096 0.000 Muy / Mrx 

Direction Y ( kN·m ) 0.000 1,096 0.000 Mux / Mry 

 

(1) Calculate resistance Moment 

Direction X

Direction Y

0.00

0.00

0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00 1.10 1.20 1.30 1.40 1.50

Direction X

Direction Y

0.00

0.00

0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00 1.10 1.20 1.30 1.40 1.50
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Items 
Weight 
( kN ) 

Factor 
Lx 

( m ) 
Ly 

( m ) 
Rx 

( kN·m ) 
Ry 

( kN·m ) 

Self Weight of Concrete 85.84 1.200 1.375 1.375 142 142 

Self Weight of Soil 579 1.200 1.375 1.375 955 955 

Surcharge Load 0.000 1.600 1.375 1.375 - - 

Resistance Moment - - - - 1,096 1,096 
 

(2) Check overturning moment 

Direction X ( Muy ) Direction Y ( Mux ) 

Ma MR Ma / MR Ma MR Ma / MR 

0.000kN·m 1,096kN·m 0.000 0.000kN·m 1,096kN·m 0.000 
 

 

10. Check Soil Capacity 
Calculation Summary ( Bearing Capacity ) 

Category Value Criteria Ratio Note 

Compression ( kN/m² ) 142 150 0.950  

 

(1) Calculate actual soil stress 

ㆍ qs.top-left = 142kN/m²  qs.top-right = 142kN/m² 

ㆍ qs.bot-left = 142kN/m²  qs.bot-right = 142kN/m² 

ㆍ qs.max = 142kN/m² 

ㆍ qs.max / fe = 0.950 → O.K 
(2) Calculate factored soil stress 

ㆍ qu.top-left = 191kN/m²  qu.top-right = 191kN/m² 

ㆍ qu.bot-left = 191kN/m²  qu.bot-right = 191kN/m² 

ㆍ qu.max = 191kN/m²  qu.min = 191kN/m² 
 

11. Check Shear 
Calculation Summary ( One Way Shear ) 

Category Value Criteria Ratio Note 

Direction X ( kN ) 0.000 662 0.000 ø = 0.750 

Direction Y ( kN ) 0.000 630 0.000 ø = 0.750 

 

(1) Calculate one-way shear ( Direction X ) 

ㆍ Vu = 0.000kN 

ㆍ ø = 0.750 

ㆍ øVc = 662kN 

ㆍ Vu / øVc = 0.000 → O.K 
(2) Calculate one-way shear ( Direction Y ) 

ㆍ Vu = 0.000kN 

ㆍ ø = 0.750 

ㆍ øVc = 630kN 

ㆍ Vu / øVc = 0.000 → O.K 
(3) Calculate two-way shear 

Calculation Summary ( Two Way Shear ) 

Category Value Criteria Ratio Note 

Two Way Shear ( kN ) 1,251 1,430 0.875 ø = 0.750 

 

- 
b0 

( mm ) 
Vc1 

( kN ) 
Vc2 

( kN ) 
Vc3 

( kN ) 
Vc 

( kN ) 
Vu 

( kN ) 
øVc 

( kN ) 
Ratio 

Interior 3,060 2,456 3,561 1,907 1,907 1,251 1,430 0.875 

Edge( X ) 4,280 3,435 3,293 2,667 2,667 1,093 2,000 0.547 

Edge( Y ) 4,280 3,435 3,293 2,667 2,667 1,120 2,000 0.560 

Corner 3,515 2,821 2,402 2,190 2,190 774 1,643 0.471 
 

 

Compression 0.95
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ㆍ ø = 0.750 

ㆍ d = 415mm 

ㆍ Vc1 = 0.17 



 1 + 

 2 
 β    f'c  b0 d 

ㆍ Vc2 = 0.083 



 

 as d 
 b0  + 2   f'c  b0 d 

ㆍ Vc3 = 0.33  f'c  b0 d 

ㆍ Vc = min( Vc1 , Vc2 , Vc3 ) 

ㆍ Vu = 1,251kN 

ㆍ Vu / øVc = 0.875 → O.K 
 

12. Check Moment Capacity 
Calculation Summary ( Moment Capacity ) 

Category Value Criteria Ratio Note 

Direction Y, Mux ( kN·m ) 37.71 120 0.315 ø = 0.900 

Direction X, Muy ( kN·m ) 40.99 126 0.325 ø = 0.900 

 

(1) Calculate moment capacity ( Direction X ) 

ㆍ ø = 0.900 

ㆍ Muy = 40.99kN·m  øMny = 126kN·m 

ㆍ Muy / øMny = 0.325 → O.K 
(2) Calculate moment capacity ( Direction Y ) 

ㆍ ø = 0.900 

ㆍ Mux = 37.71kN·m  øMnx = 120kN·m 

ㆍ Mux / øMnx = 0.315 → O.K 
 

13. Check Rebar 
Calculation Summary ( Rebar Space ) 

Category Value Criteria Ratio Note 

Direction Y, Mux ( mm ) 250 314 0.796 
As.req = 

1,000mm² 

Direction X, Muy ( mm ) 250 314 0.796  

 

(1) Calculate minimum rebar area required 

ㆍ As.min = 0.00200D = 1,000mm² 
(2) Calculate minimum rebar space required ( Direction Y ) 

ㆍ As = 314mm² ( D20@250 ) 

ㆍ sreq. = 314mm 

ㆍ sx = 250mm < sreq. = 314mm → O.K 
(3) Calculate minimum rebar space required ( Direction X ) 

ㆍ As = 314mm² ( D20@250 ) 

ㆍ sreq. = 314mm 

ㆍ sy = 250mm < sreq. = 314mm → O.K 

INTERIOR EDGE( X ) EDGE( Y ) CORNER

Direction Y, M

Direction X, M

ux

uy

0.31

0.33
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ANALYSIS OF FOOTING (CF-1) 
■ MEMBER NAME : CF-1 
 

1. General Information 
(1) Design Code  : ACI318M-14 
(2) Code Unit  : N, mm 

 

2. Material 
(1) F'c  : 20.70MPa 
(2) Fy  : 275MPa 

 

3. Design Load 
(1) Column 1 

ㆍ Ps  : 273kN 

ㆍ Msy  : 0.000kN·m 

ㆍ Pu  : 273kN 

ㆍ Muy  : 0.000kN·m 
(2) Column 2 

ㆍ Ps  : 29.90kN 

ㆍ Msy  : 0.000kN·m 

ㆍ Pu  : 29.90kN 

ㆍ Muy  : 0.000kN·m 
(3) Surcharge Load 

ㆍ Surface Load  : 0.000KPa 

ㆍ Weight Density  : 18.00kN/m³ 

ㆍ Soil Height  : 4.250m 
(4) Self weight is considered. 

 

4. Foundation 
(1) Foundation Size 

ㆍ Lx  : 3.400m 

ㆍ Ly  : 3.000m 

ㆍ Depth  : 450mm 

ㆍ Cover  : 75.00mm 
(2) Soil Bearing Capacity 

ㆍ fe  : 150kN/m² 
 

5. Column 
No. Shape Section Lxi 

1 Rectangle 300x400mm 0.900m 

2 Rectangle 350x350mm 1.600m 
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6. Rebar 
(1) Direction X 

ㆍ Cantilever( L )  : D20@200 ( As = 1,571mm² ) 

ㆍ Colm ( 1 )  : D20@200 ( As = 1,571mm² ) 

ㆍ Span ( 1-2 )  : D20@200 ( As = 1,571mm² ) 

ㆍ Colm ( 2 )  : D20@200 ( As = 1,571mm² ) 

ㆍ Cantilever( R )  : D20@200 ( As = 1,571mm² ) 
(2) Direction Y 

ㆍ Colm ( 1 )  : D20@200 ( As = 1,571mm² ) 

ㆍ Colm ( 2 )  : D20@200 ( As = 1,571mm² ) 
 

7. Calculation Summary 
(1) Overturning Moment ( Service Load ) 

Category Value Criteria Ratio Note 

Direction X ( kN·m ) 0.000 0.000 0.000 Msy / Mrx 

Direction Y ( kN·m ) 0.000 0.000 0.000 Msx / Mry 
 

(2) Overturning Moment ( Factored Load ) 

Category Value Criteria Ratio Note 

Direction X ( kN·m ) 0.000 0.000 0.000 Muy / Mrx 

Direction Y ( kN·m ) 0.000 0.000 0.000 Mux / Mry 
 

(3) One Way Shear 

Category Value Criteria Ratio Note 

Direction X ( kN ) 68.63 635 0.108 ø = 0.750 

Direction Y ( kN ) 0.000 0.000 0.000 ø = 0.750 
 

(4) Two Way Shear 

Category Value Criteria Ratio Note 

Two Way Shear ( kN ) 258 1,127 0.229 ø = 0.750 
 

(5) Moment Capacity 

Category Value Criteria Ratio Note 

Direction Y, Mux ( kN·m ) 119 129 0.921 ø = 0.900 

Direction X, Muy ( kN·m ) 17.43 137 0.127 ø = 0.900 
 

(6) Rebar Space 

Category Value Criteria Ratio Note 

Direction Y, Mux ( mm ) 0.000 0.000 0.000 As.req = 900mm² 

Direction X, Muy ( mm ) 0.000 0.000 0.000  
 

 
 

8. Check Soil Capacity 
Calculation Summary ( Bearing Capacity ) 

Category Value Criteria Ratio Note 

Compression ( kN/m² ) 150 150 1.000  

 

(1) Calculate actual soil stress 

ㆍ qs.left = 150kN/m²  qs.right = 82.78kN/m² 

ㆍ qs.max = 150kN/m² 

ㆍ qs.max / fe = 1.000 → O.K 
(2) Calculate factored soil stress 

ㆍ qu.left = 63.27kN/m²  qu.right = -3.939kN/m² 

ㆍ qu.max = 63.27kN/m²  qu.min = -3.939kN/m² 
 

9. Check Shear 
Calculation Summary ( One Way Shear ) 

Category Value Criteria Ratio Note 

Direction X ( kN ) 68.63 635 0.108 ø = 0.750 

Direction Y ( kN ) 0.000 0.000 0.000 ø = 0.750 

 

(1) Calculate one-way shear ( Direction X ) 

Compression 1.00

0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00 1.10 1.20 1.30 1.40 1.50

Direction X

Direction Y

0.11

0.00

0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00 1.10 1.20 1.30 1.40 1.50
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ㆍ Vu = 68.63kN 

ㆍ ø = 0.750 

ㆍ øVc = 635kN 

ㆍ Vu / øVc = 0.108 → O.K 
(2) Calculate two-way shear 

Column Position 
b0 

( mm ) 
Vc1 

( kN ) 
Vc2 

( kN ) 
Vc3 

( kN ) 
Vc 

( kN ) 
Vu 

( kN ) 
øVc 

( kN ) 
Ratio 

1 Interior 2,820 1,936 2,660 1,503 1,503 258 1,127 0.229 

2 Interior 2,820 2,323 2,660 1,503 1,503 15.15 1,127 0.0134 
 

ㆍ ø = 0.750 

ㆍ d = 355mm 

ㆍ Vc1 = 0.17 



 1 + 

 2 
 β    f'c  b0 d 

ㆍ Vc2 = 0.083 



 

 as d 
 b0  + 2   f'c  b0 d 

ㆍ Vc3 = 0.33  f'c  b0 d 

ㆍ Vc = min( Vc1 , Vc2 , Vc3 ) 

ㆍ Vu = 258kN 

ㆍ Vu / øVc = 0.229 → O.K 
 

10. Check Moment Capacity 
(1) Calculate moment capacity ( Direction X ) 

Position Top/Bottom ø Mu ( kN·m/m ) 
øMn ( kN·m/m 

) 
Ratio Remark 

Cantilever( L ) Bottom 0.900 16.41 137 0.120 OK 

Colm ( 1 ) Bottom 0.900 17.43 137 0.127 OK 

Span ( 1-2 ) Top 0.900 0.000 137 0.000 OK 

Colm ( 2 ) Bottom 0.900 0.220 137 0.00161 OK 

Cantilever( R ) Bottom 0.900 0.220 137 0.00161 OK 
 

(2) Calculate moment capacity ( Direction Y ) 

Position Top/Bottom ø Mu ( kN·m/m ) 
øMn ( kN·m/m 

) 
Ratio Remark 

Colm ( 1 ) Bottom 0.900 119 129 0.921 OK 

Colm ( 2 ) Bottom 0.900 12.59 129 0.0973 OK 
 

 

11. Check Rebar 
Calculation Summary ( Rebar Space ) 

Category Value Criteria Ratio Note 

Direction Y, Mux ( mm ) 0.000 0.000 0.000 As.req = 900mm² 

Direction X, Muy ( mm ) 0.000 0.000 0.000  

 

(1) Calculate minimum rebar area required 

ㆍ As.min = 0.00200D = 900mm² 
(2) Calculate minimum rebar space required ( Direction X ) 

Position Top/Bottom Rebar As ( mm² ) Smax ( mm ) Sreq ( mm ) Remark 

Cantilever( L ) Bottom D20@200 314 450 349 OK 

Colm ( 1 ) Bottom D20@200 314 450 349 OK 

Span ( 1-2 ) Top D20@200 314 450 349 OK 

Colm ( 2 ) Bottom D20@200 314 450 349 OK 

Cantilever( R ) Bottom D20@200 314 450 349 OK 
 

(3) Calculate minimum rebar space required ( Direction Y ) 

Position Top/Bottom Rebar As ( mm² ) Smax ( mm ) Sreq ( mm ) Remark 

Colm ( 1 ) Bottom D20@200 314 450 349 OK 

Colm ( 2 ) Bottom D20@200 314 450 349 OK 
 

 

 
 

 
 

Direction Y, M

Direction X, M

ux

uy
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ANALYSIS OF FOOTING (CF-2) 
■ MEMBER NAME : CF-2 
 

1. General Information 
(1) Design Code  : ACI318M-14 
(2) Code Unit  : N, mm 

 

2. Material 
(1) F'c  : 20.70MPa 
(2) Fy  : 275MPa 

 

3. Design Load 
(1) Column 1 

ㆍ Ps  : 404kN 

ㆍ Msy  : 0.000kN·m 

ㆍ Pu  : 404kN 

ㆍ Muy  : 0.000kN·m 
(2) Column 2 

ㆍ Ps  : 50.80kN 

ㆍ Msy  : 0.000kN·m 

ㆍ Pu  : 50.80kN 

ㆍ Muy  : 0.000kN·m 
(3) Surcharge Load 

ㆍ Surface Load  : 0.000KPa 

ㆍ Weight Density  : 18.00kN/m³ 

ㆍ Soil Height  : 4.250m 
(4) Self weight is considered. 

 

4. Foundation 
(1) Foundation Size 

ㆍ Lx  : 4.400m 

ㆍ Ly  : 4.000m 

ㆍ Depth  : 450mm 

ㆍ Cover  : 75.00mm 
(2) Soil Bearing Capacity 

ㆍ fe  : 150kN/m² 
 

5. Column 
No. Shape Section Lxi 

1 Rectangle 300x400mm 0.900m 

2 Rectangle 350x350mm 2.600m 
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6. Rebar 
(1) Direction X 

ㆍ Cantilever( L )  : D20@200 ( As = 1,571mm² ) 

ㆍ Colm ( 1 )  : D20@200 ( As = 1,571mm² ) 

ㆍ Span ( 1-2 )  : D20@200 ( As = 1,571mm² ) 

ㆍ Colm ( 2 )  : D20@200 ( As = 1,571mm² ) 

ㆍ Cantilever( R )  : D20@200 ( As = 1,571mm² ) 
(2) Direction Y 

ㆍ Colm ( 1 )  : D20@100 ( As = 3,142mm² ) 

ㆍ Colm ( 2 )  : D20@100 ( As = 3,142mm² ) 
 

7. Calculation Summary 
(1) Overturning Moment ( Service Load ) 

Category Value Criteria Ratio Note 

Direction X ( kN·m ) 0.000 0.000 0.000 Msy / Mrx 

Direction Y ( kN·m ) 0.000 0.000 0.000 Msx / Mry 
 

(2) Overturning Moment ( Factored Load ) 

Category Value Criteria Ratio Note 

Direction X ( kN·m ) 0.000 0.000 0.000 Muy / Mrx 

Direction Y ( kN·m ) 0.000 0.000 0.000 Mux / Mry 
 

(3) One Way Shear 

Category Value Criteria Ratio Note 

Direction X ( kN ) 124 847 0.146 ø = 0.750 

Direction Y ( kN ) 0.000 0.000 0.000 ø = 0.750 
 

(4) Two Way Shear 

Category Value Criteria Ratio Note 

Two Way Shear ( kN ) 392 1,127 0.347 ø = 0.750 
 

(5) Moment Capacity 

Category Value Criteria Ratio Note 

Direction Y, Mux ( kN·m ) 254 249 0.72 ø = 0.900 

Direction X, Muy ( kN·m ) 16.15 137 0.118 ø = 0.900 
 

(6) Rebar Space 

Category Value Criteria Ratio Note 

Direction Y, Mux ( mm ) 0.000 0.000 0.000 As.req = 900mm² 

Direction X, Muy ( mm ) 0.000 0.000 0.000  
 

 
 

8. Check Soil Capacity 
Calculation Summary ( Bearing Capacity ) 

Category Value Criteria Ratio Note 

Compression ( kN/m² ) 148 150 0.988  

 

(1) Calculate actual soil stress 

ㆍ qs.left = 148kN/m²  qs.right = 76.97kN/m² 

ㆍ qs.max = 148kN/m² 

ㆍ qs.max / fe = 0.988 → O.K 
(2) Calculate factored soil stress 

ㆍ qu.left = 61.46kN/m²  qu.right = -9.748kN/m² 

ㆍ qu.max = 61.46kN/m²  qu.min = -9.748kN/m² 
 

9. Check Shear 
Calculation Summary ( One Way Shear ) 

Category Value Criteria Ratio Note 

Direction X ( kN ) 124 847 0.146 ø = 0.750 

Direction Y ( kN ) 0.000 0.000 0.000 ø = 0.750 

 

(1) Calculate one-way shear ( Direction X ) 

ㆍ Vu = 124kN 

Compression 0.99

0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00 1.10 1.20 1.30 1.40 1.50

Direction X

Direction Y

0.15
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ㆍ ø = 0.750 

ㆍ øVc = 847kN 

ㆍ Vu / øVc = 0.146 → O.K 
(2) Calculate two-way shear 

Column Position 
b0 

( mm ) 
Vc1 

( kN ) 
Vc2 

( kN ) 
Vc3 

( kN ) 
Vc 

( kN ) 
Vu 

( kN ) 
øVc 

( kN ) 
Ratio 

1 Interior 2,820 1,936 2,660 1,503 1,503 392 1,127 0.347 

2 Interior 2,820 2,323 2,660 1,503 1,503 37.95 1,127 0.0337 
 

ㆍ ø = 0.750 

ㆍ d = 355mm 

ㆍ Vc1 = 0.17 



 1 + 

 2 
 β    f'c  b0 d 

ㆍ Vc2 = 0.083 



 

 as d 
 b0  + 2   f'c  b0 d 

ㆍ Vc3 = 0.33  f'c  b0 d 

ㆍ Vc = min( Vc1 , Vc2 , Vc3 ) 

ㆍ Vu = 392kN 

ㆍ Vu / øVc = 0.347 → O.K 
 

10. Check Moment Capacity 
(1) Calculate moment capacity ( Direction X ) 

Position Top/Bottom ø Mu ( kN·m/m ) 
øMn ( kN·m/m 

) 
Ratio Remark 

Cantilever( L ) Bottom 0.900 16.15 137 0.118 OK 

Colm ( 1 ) Bottom 0.900 16.15 137 0.118 OK 

Span ( 1-2 ) Top 0.900 -11.31 137 0.0825 OK 

Colm ( 2 ) Bottom 0.900 0.000 137 0.000 OK 

Cantilever( R ) Bottom 0.900 0.000 137 0.000 OK 
 

(2) Calculate moment capacity ( Direction Y ) 

Position Top/Bottom ø Mu ( kN·m/m ) 
øMn ( kN·m/m 

) 
Ratio Remark 

Colm ( 1 ) Bottom 0.900 254 249 1.019 OK 

Colm ( 2 ) Bottom 0.900 30.43 249 0.122 OK 
 

 

11. Check Rebar 
Calculation Summary ( Rebar Space ) 

Category Value Criteria Ratio Note 

Direction Y, Mux ( mm ) 0.000 0.000 0.000 As.req = 900mm² 

Direction X, Muy ( mm ) 0.000 0.000 0.000  

 

(1) Calculate minimum rebar area required 

ㆍ As.min = 0.00200D = 900mm² 
(2) Calculate minimum rebar space required ( Direction X ) 

Position Top/Bottom Rebar As ( mm² ) Smax ( mm ) Sreq ( mm ) Remark 

Cantilever( L ) Bottom D20@200 314 450 349 OK 

Colm ( 1 ) Bottom D20@200 314 450 349 OK 

Span ( 1-2 ) Top D20@200 314 450 349 OK 

Colm ( 2 ) Bottom D20@200 314 450 349 OK 

Cantilever( R ) Bottom D20@200 314 450 349 OK 
 

(3) Calculate minimum rebar space required ( Direction Y ) 

Position Top/Bottom Rebar As ( mm² ) Smax ( mm ) Sreq ( mm ) Remark 

Colm ( 1 ) Bottom D20@100 314 450 349 OK 

Colm ( 2 ) Bottom D20@100 314 450 349 OK 
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