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1. Introduction 

 

It is proposed to erect a hotel building with basement as car parking, a Mezzanine and four levelson 180-

182 Stoddard Road, MT. Roskill, Auckland. The proposed building will provide visitor accommodation, 

hotel reception, office, café, warehouse and car parking. The Building will be constructed in cast in situ 

concrete material.   

The site is currently used for warehouse and offices. An existing single level building occupies the site 

with offices, warehouses and car parking. Whole existing structure has been demolished and new 

structure has been proposed at same place. 
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2. Geometry of Building 

 

The Building is designed for basement as car parking plus Mezzanine plus four levels. 

The plan dimensions of the building are 87.4m x 31.1m and height from ground level is 18.75 m. 

Basement Plan 

Ground floor plan 
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The story height of building shown in below image: 

 

Section 

 

Section 
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East Elevation 

 

 

 

 

West Elevation 
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North Elevation 

South Elevation 



 
 

DESIGN BASIS REPORT FOR HOTEL HOLLIDAY INN Page 8 

 

3. Structural System 

The Building will be constructed in reinforced concrete cast in-situ material.  

Up to level 1 structure system supported on Reinforced cast in-situ column and RCC wall start from 

foundation. 

From level 1 cast in-situ reinforced wall will start from beam which supports the slab system. All 

partition wall will be 100mm/140mm thick STEEL STUD wall which will not participate in structural 

resistance system. 

Lateral load resistance in along direction will be provided by the frame of concrete columns and beams 

and also by RCC wall on periphery of the building. 

Lateral Load resistance on across direction will be provided by frame of concrete columns and beams   

and also by cast in-situ wall. 

Analysis and design of entire concrete building will be carried out by 3D modeling in ETABS Structural 

Analysis software. 
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Transverse Section 

 

 

 

 

 

Long Section 
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4. Design Codes 

 

 

  

BS –PART YEAR TITLE 

AS/NZS 1170.0 2002 Structural Design actions Part 0: General principles 

AS/NZS 1170.1 2002 
Structural Design actions Part 1: Permanent, Imposed and 

other actions 

AS/NZS 1170.2 2011 Structural Design actions Part 2: Wind actions  

AS/NZS 1170.5 2004 Structural Design actions Part 5: Earthquake actions 

NZS 3101:     Part 

1: 2006 
2006 

Concrete Structures Standard Part 1: The Design of 

Concrete Structures  

NZS 3404:     Part 

1& 2: 1997 
1997 

Steel Structures Standard Part 1 & Part 2: The Design of 

Steel Structures 

NZS 4229 1999 
Concrete Masonary Buildings not require specific 

engineering Design.   

NZS 4230 2004 Design of Reinforced Concrete Masonary Structures   
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5. Material Properties 

 

Concrete Grade  

Compressive Strength of Concrete 

For foundation, Tie Beam, wall, columns, Beams and Slab = 35 N/mm
2
(confirming to the clause 

6.3:NZS 3109 1997) 

 

Rebar Grade (Confirms to AS/NZS 4671) 

Yield stress of main reinforcement = 500 N/mm
2
 HD  

And for ties = 500 N/mm
2
 

Structural Steel 

Design yield strength for Beam fy= 300 N/mm² 

Design yield strength for Steel Post fy= 350 N/mm² 

Connection Bolts 

All Bolts To be Grade 8.8 IN S300.  

Density   

Density of concrete = 25 kN/m
3
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6. Loading 

 

Building Design Loads will be in accordance with the more stringent of either the following criteria 

or as set forth by governing local and national codes. Structural design will be coordinated with 

architectural, mechanical and electrical drawings to ensure all loads impacting structural elements are 

adequately supported.  Earthquake and Wind load will be as required by governing local or national 

codes. 

6.1 Gravity Load 

Cast in-situ slab system supported on main and secondary Beam up to Level 1 and on cast in-situ 

concrete wall on and above Level 2. This cast in-situ wall may be constructed as Precast panel wall to 

increase construction time. 

Main Beam supported on columns and RCC wall and secondary beam supported on Main beams. 

RCC wall start from foundation and cast in-situ concrete wall start from level 1. 

Imposed Load in rooms, passages and other area as per NZS 1170. 

Thus total loads will be transferred to the ground via the concrete cast in-situ columns and RCC wall. 

 

6.1.1 Dead Load 

Self-weight of Slab = Slab thickness x Density of Concrete 

 

Slab thickness 

(mm) 

Load considered 

(kN/m
2
) 

150 = 0.15 x 25 = 3.75 

175 = 0.175 x 25 = 4.375 

200 = 0.20 x 25 = 5 

230 = 0.230 x 25 = 5.75 

250 = 0.250 x 25 = 6.25 

275 = 0.275 x 25 = 6.875 

 

Floor Finish = 1.25 kN/m
2
(NZS 1170.1:2002)  
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Wall Load:- 

 

Load of partition wall start from slab: 

Load of partition wall start from slab considered as uniformly distributed over slab. Here sample 

calculation for mezzanine level is shown and the same is considered for rest of the slab whereas 

applicable. 

 

 
 

 

The partition wall is marked with cloud and length of wall is 4.3m and thickness is 0.1m as shown. 

Height of wall = 3.5 (height from Mezzanine to Level 1) – 0.150 (Level 1 slab thickness)  

                       = 3.35 m. 

Load of wall = 4.3 x 3.35 x 0.1 x 25 (Density) = 36.01 kN 

Distributed load on slab = 36.01 / (4.3 x 6.4) = 1.30 kN/m
2
. 

So, here we have considered 1.5 kN/m
2
 of uniform load on slab for Partition wall. 
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Wall load on Beams: 

 

The load of wall which starts from beam will transfer to the beam. And the load is applied per meter 

to the beam. 

Load of wall = Height of wall x thickness of wall x Density. 

Here sample calculation for Mezzanine slab is given below: 

 

 
 

The wall is marked with cloud and thickness is 0.1m. 

Height of wall = 3.5 (height from Mezzanine to Level 1) – 0.5 (Depth of Level 1 Beam)  

                       = 3.0 m. 

Load of wall = 3.0 x 0.1 x 25 (Density) = 7.5kN/m 

So, uniformly distributed load of 7.5 kN/m apply on beam. Same way the rest of the beam load 

applies of wall. 

 

6.1.2 Imposed Load 

Slab Imposed Load in Rooms = 2.0kN/m2 (Table 3.1 NZS1170 Part 1) 

Slab Imposed Load in Kitchen and office = 5.0 kN/m2 (Table 3.1 NZS1170 Part 1) 

Slab Imposed Load in passage = 3.0 kN/m2 (Table 3.1 NZS1170 Part 1) 

Slab Imposed Load in stair = 4.0 kN/m2 (Table 3.1 NZS1170 Part 1) 

Roof Imposed Load = 1.5kN/m2 (Table 3.2 NZS1170 Part 1) 

 

The location of imposed load is also mentioned in below images with value. 
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Ground Floor Imposed Load Plan 

 

 
 

Mezzanine Floor Imposed Load Plan 

 

 
 

  



 
 

DESIGN BASIS REPORT FOR HOTEL HOLLIDAY INN Page 16 

 

Level 1 Floor Imposed Load Plan 

 

 
 

 

Level 2 Floor Imposed Load Plan 
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Level 3 Floor Imposed Load Plan 

 

 
 

Level 4/Terrace Floor Imposed Load Plan 
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Roof Floor Imposed Load Plan 

 

 
 

6.2 Lateral Load 

The sign convection for the calculation and applying of lateral load i.e for Earthquake and wing load 

considered are as below. 
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6.2.1 Earthquake Load 

• Calculation for Horizontal design action coefficient(clause 5.2, 1170 .5:2004) 

 

 

Seismic Load as per NZS1170 Part 5 :-

Elastic Site Spectra for Horizontal Loading :

Elastic site hazard spectrum for Horizontal Loading C(T) :

C(T) = Ch (T) Z R N (T,D)

Where,

Ch (T) = The spectral shape  factor Cl. 3.1.2 NZS 1170 Part 5 (Table 3.1) 

R =

N (T,D) = the near-fault factor determined from Clause 3.1.6

Ch (T) = The spectral shape  factor Cl. 3.1.2 NZS 1170 Part 5 (Table 3.1) 

Subsoil Classification is C (Shallow soil from soil report)

Tx 0.292 Sec in X dir - along direction

Tz 0.389 Sec in Z dir - across direction

INC HOTEL AT 180 STODDARD ROAD

Design Philosophy Report

The value of this factor depends upon the time period of the building. The time 

period considered by applying the actual Dead and imposed load to analysis 

software and fundamental period of vibration determined. Time period 

determined by igen value solution by modal mass participation and mode 

shapes.Time period in X and Z Direction derived by maximum mass 

From the analysis software, Time period is calculated as below with respect to 

modal mass participation.

The return period factor Rs and Ru for the appropriate limit state determined 

from clause 3.1.5 NZS 1170 Part 5 but limited such that  ZRu      does not 
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Ch (Tx) = 2.36

Ch (Tz) = 2.36

Z = The hazard factor determind from Clause 3.1.4 NZS 1170 Part 5 (Table 3.3)

Z = 0.13 for (Auckland)
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DESIGN BASIS REPORT FOR HOTEL HOLLIDAY INN Page 22 

 

 

 

Considered based upon the criteria,

Importance Level = 3

Design Working Life = 50 years

1/1000 ( Table 3.3 AS/NZS 1170.0:2002 )

R =

Rs = 0.25 ( Serviceability Limit State )

Ru = 1.3 ( Ultimate Limit State )

 Clause 3.1.6 NZS1170 Part 5

Elastic site hazard spectrum for Horizontal Loading C(T) :

C(T) = Ch (T) Z R N (T,D)

C(Tx) (SLS ) = 2.36 X 0.13 X 0.25 X 1

= 0.077

C(Tz) ( SLS ) = 2.36 X 0.13 X 0.25 X 1

= 0.077

C(Tx) ( ULS ) = 2.36 X 0.13 X 1.3 X 1

= 0.399

C(Tz) ( ULS ) = 2.36 X 0.13 X 1.3 X 1

= 0.399

As Annual Probability of Exceedance >= 1/250

Annual Probability of 

Exceedance =

The return period factor Rs and Ru for the appropriate limit state determined 

from clause 3.1.5 NZS 1170 Part 5 but limited such that  ZRu      does not 

exceed 0.7

Near-Fault factor N 

(T,D) =
1
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6.2.2 Horizontal Design Action coefficient – Equivalent Static Method 

(clause 5.2.1, NZS1170.5:2004) 

 

Horizontal Design action coefficients and Design Spectra :-

Ultimate Limit State :-

As per Clause 2.2.3: NZS 1170.5:2004:

μ ( Ductility Factor ) = 1.25

For soil Classes A ,B ,C and D

Kμ = μ for T1 ≥ 0.7 s

= ((μ - 1 )T1 / 0.7) + 1 for T1 < 0.7 s T1min = 0.4

Cd (T1) = C(T1)Sp / Kμ

≥ (Z/20 + 0.02)Ru but not less than 0.03Ru

Sp = Structural performance factor clause 4.4.2 NZS1170.5 2004

= 0.925 (Sp = 1.3-0.3μ)

Kμ = ((1.25 - 1 )+0.4 / 0.7) + 1

1.1428571

Cd (T1x) = (0.39884X0.925)/1.14285714285714

Cd (T1x) = 0.3228

Cd (T1z) = (0.39884X0.925)/1.14285714285714

Cd (T1x) = 0.3228

Serviceability Limit State :-

μ ( Ductility Factor ) = 1

For soil Classes A ,B ,C and D

Kμ = μ for T1 ≥ 0.7 s

= ((μ - 1 )T1 / 0.7) + 1 for T1 < 0.7 s

Cd (T) = C(T)Sp / Kμ

Sp = Structural performance factor clause 4.4.4 NZS1170.5 2004

Sp = 0.7

Kμ = ((1 - 1 )*max(0.17,0.301) / 0.7) + 1

1

Cd (T1x) =(0.0767X0.7)/1

0.054

Cd (T1z) =(0.0767X0.7)/1

0.054

μ ( Ductility Factor ) = As structure is supported on column below level 1 and on castin 
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6.2.3  Horizontal Design Action coefficient – Modal Response spectrum Method 

(clause 5.2.2,NZS1170.5:2004) 

 

Horizontal Design action coefficients and Design Spectra :-

Ultimate Limit State :-

As per Clause 2.2.3: NZS 1170.5:2004:

μ ( Ductility Factor ) = 1.25

For soil Classes A ,B ,C and D

Kμ = μ for T1 ≥ 0.7 s

= ((μ - 1 )T1 / 0.7) + 1 for T1 < 0.7 s T1min = 0.4

Cd (T) = C(T)Sp / Kμ

≥(Z/20 + 0.02)Ru but not less than 0.03Ru

Sp = Structural performance factor clause 4.4.2 NZS1170.5 2004

= 0.925 (Sp = 1.3-0.3μ)

Kμ = ((1.25 - 1 )+0.4 / 0.7) + 1

= 1.142857

Cd (T1x) = (X0.925)/1.14285714285714

Cd (T1x) = 0.3228

Cd (T1z) = (X0.925)/1.14285714285714

Cd (T1x) = 0.3228

Scaling of actions and displacements:

As per claluse 5.2.2.2 NZS 1170.5:2004,

Base shear found from modal response spectrum mehtod to be scaled with k factor,

k = 1.0 * Ve/V

Serviceability Limit State :-

μ ( Ductility Factor ) = 1

For soil Classes A ,B ,C and D

Kμ = μ for T1 ≥ 0.7 s

= ((μ - 1 )T1 / 0.7) + 1 for T1 < 0.7 s

Cd (T) = C(T)Sp / Kμ

Sp = Structural performance factor clause 4.4.4 NZS1170.5 2004

Sp = 0.7

Kμ = ((1 - 1 )*max(0.17,0.301) / 0.7) + 1

= 1

Cd (T1x) = (X0.7)/1

= 0.054

Cd (T1z) = (X0.7)/1

= 0.054

μ ( Ductility Factor ) = As structure is supported on column below level 1 and 



 
 

DESIGN BASIS REPORT FOR HOTEL HOLLIDAY INN Page 25 

 

6.2.4 Wind Load 
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Seismic loading applied in ETABS model as static loading as well as dyniemic loading. Dynimic loading 

has been scaled appropriatly. Time period and base shear has been software calcualted.  

Base shear has been resisted by foundation at base. As per requirement foundation of various types i.e. 

isolated, combined or raft foundaiton has been provided. 
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DESIGN BASIS REPORT FOR HOTEL HOLLIDAY INN Page 38 

 

 

Face of building has shown with hatch on which wind load apply as surface. 

 

Wind at +X direction 

 

Wind at +Z direction 

As compared to earthquake forces, wind forces are very less and comparison of story forces for wind 

forces and earthquake forces. 
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6.3 Soil pressure Load 

Appropriate soil pressure has been applied on basement walls on two sides as per actual ground level. 

Compare to other loads, horizontal soil loadings are negligible and will not affect anymore in 250mm 

thick basement RCC walls. 

 

7. Load cases & combinations:- 

 

7.1 Load cases 

1:-Dead load 

2:- Live load 

3:- Earth quake load X direction – response spectrum 

4:- Earth quake load Y direction- response spectrum 

5:- Wind load X direction 

6:- Wind load Y direction 

 

7.2 Load combination 

1) 1.35DL 

2) 1.2DL + 1.5LL 

3) 1.0DL + 0.3LL + 1.0 RX + 0.3 RY 

4) 1.0DL + 0.3LL + 1.0 RX - 0.3 RY 

5) 1.0DL + 0.3LL - 1.0 RX + 0.3 RY 

6) 1.0DL + 0.3LL - 1.0 RX - 0.3 RY 

7) 1.0DL + 0.3LL + 1.0 RY + 0.3 RX 

8) 1.0DL + 0.3LL + 1.0 RY - 0.3 RX 

9) 1.0DL + 0.3LL - 1.0 RY + 0.3 RX 

10) 1.0DL + 0.3LL - 1.0 RY - 0.3 RX 

11) 1.2DL + 0.4LL + 1.0 W+X(cpe+cpi) 

12) 1.2DL + 0.4LL + 1.0 W+X(cpe-cpi) 

13) 1.2DL + 0.4LL + 1.0 W-X(cpe+cpi) 

14) 1.2DL + 0.4LL + 1.0 W-X(cpe-cpi)  

15) 1.2DL + 0.4LL + 1.0 W+Y(cpe+cpi)  

16) 1.2DL + 0.4LL + 1.0 W+Y(cpe-cpi) 

17) 1.2DL + 0.4LL + 1.0 W-Y(cpe+cpi) 
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18) 1.2DL + 0.4LL + 1.0 W-Y(cpe-cpi)   

19) 0.9DL + 1.0 W+X(cpe+cpi)  

20) 0.9DL + 1.0 W+X(cpe-cpi) 

21) 0.9DL + 1.0 W-X(cpe+cpi) 

22) 0.9DL + 1.0 W-X(cpe-cpi)   

23) 0.9DL + 1.0 W+Y(cpe+cpi)  

24) 0.9DL + 1.0 W+Y(cpe-cpi) 

25) 0.9DL + 1.0 W-Y(cpe+cpi) 

26) 0.9DL + 1.0 W-Y(cpe-cpi)   

27) 1.2DL + 1.0 W+X(cpe+cpi)  

28) 1.2DL + 1.0 W+X(cpe-cpi) 

29) 1.2DL + 1.0 W-X(cpe+cpi) 

30) 1.2DL + 1.0 W-X(cpe-cpi)   

31) 1.2DL + 1.0 W+Y(cpe+cpi)  

32) 1.2DL + 1.0 W+Y(cpe-cpi) 

33) 1.2DL + 1.0 W-Y(cpe+cpi) 

34) 1.2DL + 1.0 W-Y(cpe-cpi)   

 

 

Foundation Design load combinations: 

 

1) 1.35DL  

2) 1.2DL + 1.5LL  

3) 1.0DL +0.3LL + 1.0 EARTHQUAKE + X + 0.3 EARTHQUAKE +Y  

4) 1.0DL +0.3LL + 1.0 EARTHQUAKE - X + 0.3 EARTHQUAKE +Y  

5) 1.0DL +0.3LL + 1.0 EARTHQUAKE + X + 0.3 EARTHQUAKE -Y  

6) 1.0DL +0.3LL + 1.0 EARTHQUAKE - X + 0.3 EARTHQUAKE -Y  

7) 1.0DL +0.3LL + 1.0 EARTHQUAKE + Y + 0.3 EARTHQUAKE +X  

8) 1.0DL +0.3LL + 1.0 EARTHQUAKE - Y + 0.3 EARTHQUAKE +X  

9) 1.0DL +0.3LL + 1.0 EARTHQUAKE + Y + 0.3 EARTHQUAKE -X  

10) 1.0DL +0.3LL + 1.0 EARTHQUAKE – Y + 0.3 EARTHQUAKE –X 

 

Serviceability load combinations  

1) 1.0DL + 1.0LL  

2) 1.0DL + 1.0EQX  

3) 1.0DL - 1.0EQX  

4) 1.0DL + 1.0EQY  

5) 1.0DL - 1.0EQY 
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8. Fire Resistance Criteria 

As per received Fire Engineering brief, Fire resistance rating to be achieved as below. 

As per FIRE REPORT, whole building area shall achieve FRR of (30)/30/30 or (60)/60/60. Only Stair-3 & 

access area up to level-1 shall achieve FRR of (90/90/90). 

According to NZS 3101:2006 4.3.1.4, the Fire Resistance Rating (FRR) of concrete may be assessed using 

the tabulated date given in Table 4.4 to 4.7. 

For Beams: 

 

 

In Hotel HOLIDAY INN structure, RCC beams has been provided with min 300mm width (b) and with 

min  effective cover(a) to single layer Rebar as 50mm (30+10+20/2) which satisfies fire resistance criteria 

for 90 minutes FRR. 

 

 

  



 
 

DESIGN BASIS REPORT FOR HOTEL HOLLIDAY INN Page 42 

 

For Slabs: 

 

In Hotel HOLIDAY INN, RCC slabs have been provided with min 135mm thickness, hence Fire 

resistance criterion for 90 minutes FRR has been satisfied. 

For Columns: 

 

In Hotel HOLIDAY INN, RCC columns have been provided with min 300mm width (b) and with min  

effective cover (a) of 60mm (40+10+20/2), which satisfies fire resistance criteria for 90 minutes FRR. 

For Walls:

 

In Hotel HOLIDAY INN, RCC walls have been provided with min 100/200mm thickness which satisfies 

fire resistance criteria for 90 minutes FRR.. 
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9. Shrinkage Calculation 

 

Control joints to control shrinkage effects in a concrete building during construction and in-service will 

be provided at a maximum distance of 25m in slab on grades and suspended slabs. Reinforcement will 

be fully continuous in diaphragms at construction joint locations. Construction joint detail attached 

herewith. 

 

 

As per NZS 3101:Part 1:2006 clause no. 8.8, requirement for shrinkage reinforcement in floor slab has 

been checked with reference to provided reinforcement as shown in below table. 

Slab Thickness Required reinforcement 

(0.7/Fy = 0.0014%) 

Provided reinforcement 

in secondary direction 

Remark 

150mm  210 mm2 10T @ 200 c/c = 392mm2 Extra reinforcement not 

required. 

175mm 245 mm2 10T @ 200 c/c = 392mm2 Extra reinforcement not 

required. 

200mm 280 mm2 10T @ 200 c/c = 392mm2 Extra reinforcement not 

required. 

250mm 350 mm2 10T @ 200 c/c = 392mm2 Extra reinforcement not 

required. 
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10. Construction loadings: 

Structure has been checked for Construction loading for floor wise construction sequence. Separate 

ETABS models have been prepared and submitted for each floor construction stage loading.

 

11. P-Delta Effects 

P-Delta analysis has been incorporated in ETABS model to take care of column sec

Iterative P-Delta load cases considered as 1.2DL + 0.5LL as shown below.
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r Construction loading for floor wise construction sequence. Separate 

ETABS models have been prepared and submitted for each floor construction stage loading.

Delta analysis has been incorporated in ETABS model to take care of column second order effects.

Delta load cases considered as 1.2DL + 0.5LL as shown below. 
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ond order effects. 
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12. Soil Bearing Capacity:- 

 

• Detail Geotechnical Investigation was done by “Soil & Rock Consultants” on 26-04-2019. It 

is recommended by consultant that the site is geotechnical suitable for the construction of the 

proposed hotel development. 

• Topsoil and Fill were encountered from the ground surface to a depth of between 0.4m and 

0.6m at theborehole locations. 

• Volcanic Tuff Deposits were encountered underlying the topsoil / fill to between 0.9m and 

1.5m within boreholes MB01 and MB02 respectively. The tuff is described as a clayey silt 

with various amounts of sand alsopresent. Within MB02 two discrete basalt boulders (0.1m to 

0.15m diameter) were encountered within the tuff materials. 

• Basalt rock was encountered from 0.9m and 1.5m within boreholes MB01 and MB02 

respectively. Refer toindividual borehole logs for descriptions of the weathering profile, and 

vesicle and fracture characteristics. 

• Puketoka Formation deposits underlie the basalt at the MB02 location from 6.35m depth to 

the terminationdepth of the drillhole. 

• Waitemata Group deposits were encountered beneath the Puketoka Formation deposits in 

MB02 from 10.6mbpgl. 

• The soils at the site have been assessed for Site Subsoil Class in accordance with NZS 

1170.5:2004. As per consultants opinion the site soils lie within Site Class C – Shallow Soil 

Site. 

• Based on consultants assessment of the available design bearing capacity for the site concrete 

slab-on-grade foundation type is suitable for theproposed hotel development and estimated 

total and differential settlements will be within tolerable limits. 

• GeneralizedHoek-Brown failure criterion parameters adopted within the analyses and the 

analysis results are presented in Table 4 as shown below. 
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13. Foundation Design and Uplift resistance 

 

For the design of foundation we have considered the individual pad footing or combined foundation as 

per structural requirement. 

The depth of footing considered 1.5 m below natural ground level as suggested in soil report, to place 

the pad footing on rock. 

The portion of building without basement provided with 150 mm thick grade on slab for vehicular traffic 

and other amenities as per architecture.  

Foundation design for combined foundation has been performed in SAFE software and foundation 

design for Isolated foundation has been performed in Excel spread sheets. 

From Foundation analysis, uplift forces found and 400mm Dia piles in CF3 and 150mm Dia. Micropiles 

have been provided in remaining foundations as per uplift requirement. 

 

14. DIAPHRAGM DESIGN 

 

Separate model has been generated for diaphragm design and in plane shall stresses has been checked 

as per NZS1170.5. 
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15. CONCRETE FRAMING&SHEAR WALL DESIGN PREFERENCES AND 

OVERWRITES: 

 

 

Concrete Frame Design Preferences 
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Shear Wall Design Preferences 
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Concrete COLUMN DesignOverwrites 
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Concrete BEAM DesignOverwrites 
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1 COMBINED FOOTING CF1 
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1.1 DESIGN OF CF1 
 

SAFE software is used to design CF1 foundation. 

CF1 foundation is modeled in SAFE software as Finite elements. Reactions of wall & column for different load 

cases are Imported from ETABS as SAFE.F2K file.  

Refer below steps showing detailed modeling, analysis and design of CF1 foundation. 

 

1.2 SAFE MODELING 

 

 
SAFE modeling of CF1 foundation as finite elements  

 

 
Properties: 1200 and 1000mm thick slab  
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Foundation supports 

 

1.3 LOADING 

1.3.1 Dead Load 

 

 Dead load obtained from ETABS model 

  

 
Dead load obtained from ETABS model  

 

 
Floor-Finish load obtained from ETABS model 
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Partition load obtained from ETABS model  

 

 
Wall load obtained from ETABS model  

 

 
Cantilever load obtained from ETABS model  

  



6 

1.3.2 Live Load 

 

 Live load obtained from ETABS model 

 
Live load obtained from ETABS model  

1.3.3 EQX (Seismic Force in X-Direction) 

 Seismic loads obtained from reactions of ETABS model 

 

 

 
EQX obtained from ETABS model  
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1.3.4 EQY (Seismic Force in Y-Direction) 

 

 Seismic loads obtained from ETABS model 

 

 

 
EQY obtained from ETABS model  

1.4 Load Combinations 

 

Design load combinations 

1.35DL 

1.2DL + 1.5LL 

1.0DL +0.3LL + 1.0 EARTHQUAKE + X + 0.3 EARTHQUAKE +Y 

1.0DL +0.3LL + 1.0 EARTHQUAKE - X + 0.3 EARTHQUAKE +Y 

1.0DL +0.3LL + 1.0 EARTHQUAKE + X + 0.3 EARTHQUAKE -Y 

1.0DL +0.3LL + 1.0 EARTHQUAKE - X + 0.3 EARTHQUAKE -Y 

1.0DL +0.3LL + 1.0 EARTHQUAKE + Y + 0.3 EARTHQUAKE +X 

1.0DL +0.3LL + 1.0 EARTHQUAKE - Y + 0.3 EARTHQUAKE +X 

1.0DL +0.3LL + 1.0 EARTHQUAKE + Y + 0.3 EARTHQUAKE -X 

1.0DL +0.3LL + 1.0 EARTHQUAKE – Y + 0.3 EARTHQUAKE –X 
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Serviceability load combinations 

1.0DL + 1.0LL 

1.0DL + 1.0EQX 

1.0DL - 1.0EQX 

1.0DL + 1.0EQY 

1.0DL - 1.0EQY 

 

1.5 Base Pressure Check 

 

1.5.1 Check of maximum base pressure for design load combinations: 

 

Refer below image showing soil pressure diagram of base pressure for design load combinations: 

 

 
Design load combination envelope 
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Soil pressure diagram for Seismic Ultimate load combination (Max & Min) 

 

 

Permissible SBC for design load combinations = 575 kN/m2 

Maximum base pressure (Downward) = 531 kN/m2<575 kN/m2 (Hence, OK) 

Maximum base pressure (Upward) = 130 kN/m2  
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1.6 Punching Shear Check 

 

Check for Punching Shear 

 

1.7 Moment Diagram: 

 

Moment diagram in X-dir for Design load combination (Max)  
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Moment diagram in X-dirfor Design load combination (Min) 

 

 

Moment diagram in Y-dir for Design load combination (Max)  
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Moment diagram in Y-dir for Design load combination (Min) 

 

1.8 Design of combined footing: 

 

 

Bottom Reinforcement diagram in X-dir 
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Bottom Reinforcement diagram in Y-dir 

 

 

Top Reinforcement diagram in X-dir 
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Top Reinforcement diagram in Y-dir 
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2 COMBINED FOOTING CF2 
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2.1 DESIGN OF CF2 
 

SAFE software is used to design CF2 foundation. 

CF2 foundation is modeled in SAFE software as Finite elements. Reactions of wall & column for different 

load cases are Imported from ETABS as SAFE.F2K file.  

Refer below steps showing detailed modeling, analysis and design of CF2 foundation. 

2.2 SAFE MODELING 

 

 
SAFE modeling of CF2 foundation as finite elements  

 

 

Properties: 1500 and 1000mm thick slab 
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Foundation supports 

 

2.3 LOADING 

2.3.1 Dead Load 

 

 Dead load obtained from ETABS model 

 
Dead load obtained from ETABS model  
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Floor-Finish load obtained from ETABS model  

 

 

 
Partition load obtained from ETABS model  
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Wall load obtained from ETABS model 

 

 
Cantilever load obtained from ETABS model  
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2.3.2 Live Load 

 

 Live load obtained from ETABS model 

 
Live load obtained from ETABS model  

 

2.3.3 EQX (Seismic Force in X-Direction) 

 

 Seismic loads obtained from reactions of ETABS model 
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EQX obtained from ETABS model 
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2.3.4 EQY (Seismic Force in Y-Direction) 

 

 Seismic loads obtained from ETABS model 
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EQY obtained from ETABS model  

 

2.4 Load Combinations 

 

Design load combinations 

1.35DL 

1.2DL + 1.5LL 

1.0DL +0.3LL + 1.0 EARTHQUAKE + X + 0.3 EARTHQUAKE +Y 

1.0DL +0.3LL + 1.0 EARTHQUAKE - X + 0.3 EARTHQUAKE +Y 

1.0DL +0.3LL + 1.0 EARTHQUAKE + X + 0.3 EARTHQUAKE -Y 

1.0DL +0.3LL + 1.0 EARTHQUAKE - X + 0.3 EARTHQUAKE -Y 

1.0DL +0.3LL + 1.0 EARTHQUAKE + Y + 0.3 EARTHQUAKE +X 

1.0DL +0.3LL + 1.0 EARTHQUAKE - Y + 0.3 EARTHQUAKE +X 

1.0DL +0.3LL + 1.0 EARTHQUAKE + Y + 0.3 EARTHQUAKE -X 

1.0DL +0.3LL + 1.0 EARTHQUAKE – Y + 0.3 EARTHQUAKE –X 

 

Serviceability load combinations 

1.0DL + 1.0LL 

1.0DL + 1.0EQX 

1.0DL - 1.0EQX 

1.0DL + 1.0EQY 

1.0DL - 1.0EQY 
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2.5 Base Pressure Check 

 

2.5.1 Check of maximum base pressure for design load combinations: 
 

Refer below image showing soil pressure diagram of base pressure for design load combinations: 

 
Design load combination envelope 

 

 

Soil pressure diagram for Seismic ultimate load combination (Max & Min) 

 

Permissible SBC for design load combinations = 575 kN/m2 

Maximum base pressure (Downward) = 540 kN/m2< 575 kN/m2 (Hence, OK) 

Maximum base pressure (Upward) = 268 kN/m2  
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2.6 Punching Shear Check 

 

 

Check for Punching Shear 

 

2.7 Moment Diagram: 

 

Moment diagram in X-dir for Design load combination (Max)  
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Moment diagram in X-dir for Design load combination (Min) 

 

 

Moment diagram in Y-dir for Design load combination (Max)  
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Moment diagram in Y-dir for Design load combination (Min) 

 

2.8 Design of combined footing: 
 

 

Bottom Reinforcement diagram in X-dir 
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Bottom Reinforcement diagram in Y-dir 

 

 

Top Reinforcement diagram in X-dir 
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Top Reinforcement diagram in Y-dir 
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3 COMBINED FOOTING CF6 
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3.1 DESIGN OF CF6 
 

SAFE software is used to design CF6 foundation. 

CF6 foundation is modeled in SAFE software as Finite elements. Reactions of wall & column for different 

load cases are Imported from ETABS as SAFE.F2K file.  

Refer below steps showing detailed modeling, analysis and design of CF6 foundation. 

 

3.2 SAFE MODELING 

 

 
SAFE modeling of CF6 foundation as finite elements  

 

 

Properties: 800mm thick slab 
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Foundation supports 

 

3.3 LOADING 

3.3.1 Dead Load 

 

 Dead load obtained from ETABS model 

 

 

Dead load obtained from ETABS model  
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Floor-Finish load obtained from ETABS model  

 

 

 
Partition load obtained from ETABS model  
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Wall load obtained from ETABS model  

 

 
Cantilever load obtained from ETABS model  
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3.3.2 Live Load 

 

 Live load obtained from ETABS model 

 
Live load obtained from ETABS model  

 

3.3.3 EQX (Seismic Force in X-Direction) 

 

 Seismic loads obtained from reactions of ETABS model 
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EQX obtained from ETABS model  
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3.3.4 EQY (Seismic Force in Y-Direction) 

 Seismic loads obtained from ETABS model 
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EQY obtained from ETABS model  

 

3.4 Load Combinations 

 

Design load combinations 

1.35DL 

1.2DL + 1.5LL 

1.0DL +0.3LL + 1.0 EARTHQUAKE + X + 0.3 EARTHQUAKE +Y 

1.0DL +0.3LL + 1.0 EARTHQUAKE - X + 0.3 EARTHQUAKE +Y 

1.0DL +0.3LL + 1.0 EARTHQUAKE + X + 0.3 EARTHQUAKE -Y 

1.0DL +0.3LL + 1.0 EARTHQUAKE - X + 0.3 EARTHQUAKE -Y 

1.0DL +0.3LL + 1.0 EARTHQUAKE + Y + 0.3 EARTHQUAKE +X 

1.0DL +0.3LL + 1.0 EARTHQUAKE - Y + 0.3 EARTHQUAKE +X 

1.0DL +0.3LL + 1.0 EARTHQUAKE + Y + 0.3 EARTHQUAKE -X 

1.0DL +0.3LL + 1.0 EARTHQUAKE – Y + 0.3 EARTHQUAKE –X 

 

Serviceability load combinations 

1.0DL + 1.0LL 

1.0DL + 1.0EQX 

1.0DL - 1.0EQX 

1.0DL + 1.0EQY 

1.0DL - 1.0EQY 
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3.5 Base Pressure Check 

 

3.5.1 Check of maximum base pressure for design load combinations: 
 

Refer below image showing soil pressure diagram of base pressure for design load combinations: 

 

 
Design load combination envelope 

 

 

Soil pressure diagram for Seismic ultimate load combination (Max & Min)  

 

Permissible SBC for design load combinations = 575 kN/m2 

Maximum base pressure (Downward) = 339 kN/m2< 575 kN/m2 (Hence, OK) 

Maximum base pressure (Upward) = 122 kN/m2 
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3.6 Punching Shear Check 

 

 

Check for Punching Shear 

 

3.7 Moment Diagram: 

 

Moment diagram in X-dir for Design load combination (Max)  
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Moment diagram in X-dir for Design load combination (Min) 

 

 

Moment diagram in Y-dir for Design load combination (Max)  
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Moment diagram in Y-dir for Design load combination (Min) 

 

3.8 Design of combined footing: 

 

Bottom Reinforcement diagram in X-dir 
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Bottom Reinforcement diagram in Y-dir 

 

Top Reinforcement diagram in X-dir 
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Top Reinforcement diagram in Y-dir 
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4 COMBINED FOOTING CF3 & CF4 
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4.1 DESIGN OF CF3 & CF4 

 

SAFE software is used to design CF3-CF4 foundation. 

CF3-CF4 foundation is modeled in SAFE software as Finite elements. Reactions of wall & column for different load cases are Imported from ETABS as 

SAFE.F2K file.  

Refer below steps showing detailed modeling, analysis and design of CF3-CF4 foundation. 

4.2 SAFE MODELING 

 

 

SAFE modeling of CF4 foundation as finite elements  

 



47 

 
Properties: 800mm thick and 1000mm thick slab 

 

 
Foundation supports 
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4.3 LOADING 

4.3.1 Dead Load 

 

 Dead load obtained from ETABS model 

 
Dead load obtained from ETABS model  
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Floor-Finish load obtained from ETABS model  
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Partition load obtained from ETABS model  
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Wall load obtained from ETABS model  
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Cantilever load obtained from ETABS model 
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4.3.2 Live Load 

 

 Live load obtained from ETABS model 

 
Live load obtained from ETABS model  
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EQX (Seismic Force in X-Direction) 

 Seismic loads obtained from reactions of ETABS model 
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EQX obtained from ETABS model  
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EQY (Seismic Force in Y-Direction) 

 Seismic loads obtained from ETABS model 
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EQY obtained from ETABS model  
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4.4 Load Combinations 

 

Design load combinations 

1.35DL 

1.2DL + 1.5LL 

1.0DL +0.3LL + 1.0 EARTHQUAKE + X + 0.3 EARTHQUAKE +Y 

1.0DL +0.3LL + 1.0 EARTHQUAKE - X + 0.3 EARTHQUAKE +Y 

1.0DL +0.3LL + 1.0 EARTHQUAKE + X + 0.3 EARTHQUAKE -Y 

1.0DL +0.3LL + 1.0 EARTHQUAKE - X + 0.3 EARTHQUAKE -Y 

1.0DL +0.3LL + 1.0 EARTHQUAKE + Y + 0.3 EARTHQUAKE +X 

1.0DL +0.3LL + 1.0 EARTHQUAKE - Y + 0.3 EARTHQUAKE +X 

1.0DL +0.3LL + 1.0 EARTHQUAKE + Y + 0.3 EARTHQUAKE -X 

1.0DL +0.3LL + 1.0 EARTHQUAKE – Y + 0.3 EARTHQUAKE –X 

 

Serviceability load combinations 

1.0DL + 1.0LL 

1.0DL + 1.0EQX 

1.0DL - 1.0EQX 

1.0DL + 1.0EQY 

1.0DL - 1.0EQY 
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4.5 Base Pressure Check 

 

4.5.1 Check of maximum base pressure for design load combinations: 

 

Refer below image showing soil pressure diagram of base pressure for design load combinations: 

 

 
Design load combination envelope 
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Soil pressure diagram for Seismic ultimate load combination (Min) 



64 

 
Soil pressure diagram for Seismic ultimate load combination (Max) 

 

Permissible SBC for design load combinations = 575 kN/m2 

Maximum base pressure (downward) = 549 kN/m2< 575 kN/m2 (Hence, OK) 

Maximum base pressure (Upward) = 223 kN/m2 
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Punching Shear Check  

 

Check for Punching Shear 
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4.6 Design of combined footing: 

 

 

Moment diagram in X-dir for Design load combination (Max)  
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Moment diagram in X-dir for Design load combination (Min) 
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Moment diagram in Y-dir for Design load combination (Max) 
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Moment diagram in Y-dir for Design load combination (Min) 
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4.7 Design of Foundation – 800mm thick (Bottom reinforcement) 

 

HD20@175CRS through Bottom - X Direction
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HD20@175CRS Through + HD16@175CRS Extra Bottom X Direction 
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HD20@175CRS Through + HD20@175CRS Extra Bottom X Direction 



73 

 

HD20@175CRS Through + HD25@175CRS Extra Bottom X Direction 
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HD20@175CRS Through + HD32@175CRS Extra Bottom X Direction  
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HD20@175CRS through Bottom Y Direction 
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HD20@175CRS Through + HD16@175CRS Extra Bottom Y Direction 
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HD20@175CRS Through + HD20@175CRS Extra Bottom Y Direction 
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HD20@175CRS Through + HD25@175CRS Extra Bottom Y Direction 
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HD20@175CRS Through + HD32@175CRS Extra Bottom Y Direction 
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4.8 Design of Foundation – 800mm thick (Top reinforcement) 

 
HD16@175CRS through Top - X Direction
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HD16@175CRS Through + HD16@175CRS Extra Top X Direction 
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HD16@175CRS Through + HD20@175CRS Extra Top X Direction 
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HD16@175CRS Through + HD25@175CRS Extra Top X Direction 
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HD16@175CRS through Top - Y Direction
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HD16@175CRS Through + HD16@175CRS Extra Top Y Direction 
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HD16@175CRS Through + HD20@175CRS Extra Top Y Direction 
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HD16@175CRS Through + HD25@175CRS Extra Top Y Direction 
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4.9 Design of Foundation – 1000mm thick (Bottom reinforcement) 

 

HD20@175CRS through Bottom X Direction 
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HD20@175CRS Through + HD16@175CRS Extra Bottom X Direction 
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HD25@175CRS through Bottom X Direction 
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HD20@175CRS Through + HD25@175CRS Extra Bottom X Direction 
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HD20@175CRS Through + HD32@175CRS Extra Bottom X Direction 



93 

 

 

 
HD20@175CRS through Bottom Y Direction 
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HD20@175CRS Through + HD16@175CRS Extra Bottom Y Direction 
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HD20@175CRS Through + HD25@175CRS Extra Bottom Y Direction 
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HD25@175CRS through Bottom Y Direction 
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HD25@175CRS Through + HD16@175CRS Extra Bottom Y Direction 
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HD25@175CRS Through + HD32@175CRS Extra Bottom Y Direction 
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4.10 Design of Foundation – 1000mm thick (Top reinforcement) 

 

 
HD20@175CRS through Top - X Direction 
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HD20@175CRS Through + HD25@175CRS Extra Top X Direction 
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HD25@175CRS through Top - X Direction 
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HD25@175CRS Through + HD32@175CRS Extra Top X Direction 
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HD20@175CRS through Top - Y Direction 
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HD20@175CRS Through + HD20@175CRS Extra Top Y Direction 
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HD20@175CRS Through + HD25@175CRS Extra Top Y Direction 
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In all Foudnation design, HD20 bars has been replaced by HD16 & HD25 bars as per below mentieond calculation. 
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5 COMBINED FOOTING CF8 
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5.1 DESIGN OF CF8 
 

SAFE software is used to design CF8 foundation. 

CF8 foundation is modeled in SAFE software as Finite elements. Reactions of wall & column for different load 

cases are Imported from ETABS as SAFE.F2K file.  

Refer below steps showing detailed modeling, analysis and design of CF8 foundation. 

 

5.2 SAFE MODELING 

 

 
SAFE modeling of CF8 foundation as finite elements  

 

 
Properties: 800mm thick slab 
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Foundation supports 

 

5.3 LOADING 

 

5.3.1 Dead Load 

 

 Dead load obtained from ETABS model 

 
Dead load obtained from ETABS model  

 

 
Floor-Finish load obtained from ETABS model  
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Partition load obtained from ETABS model  

 

.  

Wall load obtained from ETABS model  

 

.  

Cantilever load obtained from ETABS model  
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5.3.2 Live Load 

 

 Live load obtained from ETABS model 

 
Live load obtained from ETABS model  

5.3.3 EQX (Seismic Force in X-Direction) 

 

 Seismic loads obtained from reactions of ETABS model 
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EQX obtained from ETABS model  

5.3.4 EQY (Seismic Force in Y-Direction) 

 

 Seismic loads obtained from ETABS model 
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EQY obtained from ETABS model  

5.4 Load Combinations 

 

Design load combinations 

1.35DL 

1.2DL + 1.5LL 

1.0DL +0.3LL + 1.0 EARTHQUAKE + X + 0.3 EARTHQUAKE +Y 

1.0DL +0.3LL + 1.0 EARTHQUAKE - X + 0.3 EARTHQUAKE +Y 

1.0DL +0.3LL + 1.0 EARTHQUAKE + X + 0.3 EARTHQUAKE -Y 

1.0DL +0.3LL + 1.0 EARTHQUAKE - X + 0.3 EARTHQUAKE -Y 

1.0DL +0.3LL + 1.0 EARTHQUAKE + Y + 0.3 EARTHQUAKE +X 

1.0DL +0.3LL + 1.0 EARTHQUAKE - Y + 0.3 EARTHQUAKE +X 

1.0DL +0.3LL + 1.0 EARTHQUAKE + Y + 0.3 EARTHQUAKE -X 

1.0DL +0.3LL + 1.0 EARTHQUAKE – Y + 0.3 EARTHQUAKE –X 

Serviceability load combinations 

1.0DL + 1.0LL 

1.0DL + 1.0EQX 

1.0DL - 1.0EQX 

1.0DL + 1.0EQY 

1.0DL - 1.0EQY 
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5.5 Base Pressure Check 

 

5.5.1 Check of maximum base pressure for design load combinations: 

 

Refer below image showing soil pressure diagram of base pressure for design load combinations: 

 

 
Design load combination envelope 

 

 

Soil pressure diagram for Seismic ultimate load combination (Max & Min)  

 

Permissible SBC for design load combinations = 575 kN/m2 

Maximum base pressure (Download) = 350 kN/m2< 575 kN/m2 (Hence, OK) 

Maximum base pressure (Upward) = 15 kN/m2 
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5.6 Punching Shear Check 

 

Check for Punching Shear 

 

5.7 Moment Diagram: 

 

Moment diagram in X-dir. for Design load combination (Max)  
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Moment diagram in X-dir. for Design load combination (Min)  

 

 

Moment diagram in Y-dir. for Design load combination (Max)  
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Moment diagram in Y-dir. for Design load combination (Min)  

 

5.8 Design of combined footing 

 

 Bottom Reinforcement Día in X direction  
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Bottom Reinforcement Día in Y direction  

 

 

Top Reinforcement Día in X direction  
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Top Reinforcement Día in Y direction  
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6 COMBINED FOOTING CF7 
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6.1 DESIGN OF CF7 
 

SAFE software is used to design CF7 foundation. 

CF7 foundation is modeled in SAFE software as Finite elements. Reactions of wall & column for different load 

cases are Imported from ETABS as SAFE.F2K file.  

Refer below steps showing detailed modeling, analysis and design of CF7 foundation. 

 

6.2 SAFE MODELING 

 

 
SAFE modeling of CF7 foundation as finite elements  

 

 
Properties: 1000mm thick slab 
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Foundation supports 

 

6.3 LOADING 

6.3.1 Dead Load  

 

 Dead load obtained from ETABS model 

 
Dead load obtained from ETABS model  

 

 
Floor-Finish load obtained from ETABS model  
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Partition load obtained from ETABS model  

 

 
Wall load obtained from ETABS model  

 

 
Cantilever load obtained from ETABS model  
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6.3.2 Live Load 

 

 Live load obtained from ETABS model 

 
Live load obtained from ETABS model  

 

6.3.3 EQX (Seismic Force in X-Direction) 

 Seismic loads obtained from reactions of ETABS model 
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EQX obtained from ETABS model  

6.3.4 EQY (Seismic Force in Y-Direction) 

 Seismic loads obtained from ETABS model 
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EQY obtained from ETABS model  

 

6.4 Load Combinations 

 

Design load combinations 

1.35DL 

1.2DL + 1.5LL 

1.0DL +0.3LL + 1.0 EARTHQUAKE + X + 0.3 EARTHQUAKE +Y 

1.0DL +0.3LL + 1.0 EARTHQUAKE - X + 0.3 EARTHQUAKE +Y 

1.0DL +0.3LL + 1.0 EARTHQUAKE + X + 0.3 EARTHQUAKE -Y 

1.0DL +0.3LL + 1.0 EARTHQUAKE - X + 0.3 EARTHQUAKE -Y 

1.0DL +0.3LL + 1.0 EARTHQUAKE + Y + 0.3 EARTHQUAKE +X 

1.0DL +0.3LL + 1.0 EARTHQUAKE - Y + 0.3 EARTHQUAKE +X 

1.0DL +0.3LL + 1.0 EARTHQUAKE + Y + 0.3 EARTHQUAKE -X 

1.0DL +0.3LL + 1.0 EARTHQUAKE – Y + 0.3 EARTHQUAKE –X 

 

Serviceability load combinations 

1.0DL + 1.0LL 

1.0DL + 1.0EQX 

1.0DL - 1.0EQX 

1.0DL + 1.0EQY 

1.0DL - 1.0EQY 
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6.5 Base Pressure Check 

6.5.1 Check of maximum base pressure for design load combinations: 

Refer below image showing soil pressure diagram of base pressure for design load combinations: 

Design load combination envelope 

Soil pressure diagram for Seismic ultimate load combination (Max & Min) 

Permissible SBC for design load combinations = 715 kN/m2 as per SBC report attached herewith.
Maximum base pressure (Downward) = 615 kN/m2< 715 kN/m2 (Hence, OK) Maximum base pressure 

(Upward) = 353 kN/m2 
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6.6 Punching Shear Check 

Check for Punching Shear 

6.7 Moment Diagram: 

Moment diagram in X-dir. for Design load combination (Max)  
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Moment diagram in X-dir. for Design load combination (Min)  

 

 

Moment diagram in Y-dir. for Design load combination (Max)  
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Moment diagram in Y-dir. for Design load combination (Min) 

 

6.8 Design of combined footing: 

 

 

Bottom Reinforcement Día in X direction  



131 

 

Bottom Reinforcement Día in Y direction  

 

 

Top Reinforcement Día in X direction  
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Top Reinforcement Día in Y direction  
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7 COMBINED FOOTING CF5 
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7.1 DESIGN OF CF5 
 

SAFE software is used to design CF5 foundation. 

CF5 foundation is modeled in SAFE software as Finite elements. Reactions of wall & column for different load 

cases are Imported from ETABS as SAFE.F2K file.  

Refer below steps showing detailed modeling, analysis and design of CF5 foundation. 

 

7.2 SAFE MODELING 

 

 
SAFE modeling of CF5 foundation as finite elements  

 

 
Properties: 1000mm thick slab 
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Foundation supports 

 

7.3 LOADING 
 

7.3.1 Dead Load 

 Dead load obtained from ETABS model 

 
Dead load obtained from ETABS model 

 

 
Floor-Finish load obtained from ETABS model  
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Partition load obtained from ETABS model  

 

 
Wall load obtained from ETABS model  

 

 
Cantilever load obtained from ETABS model  
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7.3.2 Live Load 

 Live load obtained from ETABS model 

 
Live load obtained from ETABS model 

 

7.3.3 EQX (Seismic Force in X-Direction) 

 Seismic loads obtained from reactions of ETABS model 
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EQX obtained from ETABS model  

7.3.4 EQY (Seismic Force in Y-Direction) 

 

 Seismic loads obtained from ETABS model 
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EQY obtained from ETABS model  

 

7.4 Load Combinations 

 

Design load combinations 

1.35DL 

1.2DL + 1.5LL 

1.0DL +0.3LL + 1.0 EARTHQUAKE + X + 0.3 EARTHQUAKE +Y 

1.0DL +0.3LL + 1.0 EARTHQUAKE - X + 0.3 EARTHQUAKE +Y 

1.0DL +0.3LL + 1.0 EARTHQUAKE + X + 0.3 EARTHQUAKE -Y 

1.0DL +0.3LL + 1.0 EARTHQUAKE - X + 0.3 EARTHQUAKE -Y 

1.0DL +0.3LL + 1.0 EARTHQUAKE + Y + 0.3 EARTHQUAKE +X 

1.0DL +0.3LL + 1.0 EARTHQUAKE - Y + 0.3 EARTHQUAKE +X 

1.0DL +0.3LL + 1.0 EARTHQUAKE + Y + 0.3 EARTHQUAKE -X 

1.0DL +0.3LL + 1.0 EARTHQUAKE – Y + 0.3 EARTHQUAKE –X 

 

Serviceability load combinations 

1.0DL + 1.0LL 

1.0DL + 1.0EQX 

1.0DL - 1.0EQX 

1.0DL + 1.0EQY 

1.0DL - 1.0EQY 
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7.5 Base Pressure Check 

 

7.5.1 Check of maximum base pressure for design load combinations: 

 

Refer below image showing soil pressure diagram of base pressure for design load combinations: 

 
Design load combination envelope 

 

 

Soil pressure diagram for Seismic ultimate load combination (Max & Min) 

 

Permissible SBC for design load combinations = 575 kN/m2 

Maximum base pressure (Downward) = 341 kN/m2< 575 kN/m2 (Hence, OK) 

Maximum base pressure (Upward) = 132 kN/m2 
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7.6 Punching Shear Check 

 

Check for Punching Shear 

 

7.7 Moment Diagram: 

 

Moment diagram in X-dir. for Design load combination (Max)  
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Moment diagram in X-dir. for Design load combination (Min)  

 

 

Moment diagram in Y-dir. for Design load combination (Max)  
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Moment diagram in Y-dir. for Design load combination (Min)  

 

7.8 Design of combined footing: 

 

 

Bottom Reinforcement Día in X direction  
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Bottom Reinforcement Día in Y direction  

 

 

Top Reinforcement Día in X direction 
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Top Reinforcement Día in Y direction  
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8 FOOTING F1 
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8.1 DESIGN OF F1 
 

SAFE software is used to design F1 foundation. 

F1 foundation is modeled in SAFE software as Finite elements. Reactions of wall & column for different load 

cases are Imported from ETABS as SAFE.F2K file.  

Refer below steps showing detailed modeling, analysis and design of F1 foundation. 

 

8.2 SAFE MODELING 

 

 
SAFE modeling of F1 foundation as finite elements  

 

 
Properties: 1000mm thick slab 
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Foundation supports 

 

8.3 LOADING 

8.3.1 Dead Load 

 Dead load obtained from ETABS model 

 
Dead load obtained from ETABS model  

 

 
Floor-Finish load obtained from ETABS model  
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Partition load obtained from ETABS model  

 

 
Wall load obtained from ETABS model  

 

 

 
Cantilever load obtained from ETABS model  
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8.3.2 Live Load 

 Live load obtained from ETABS model 

 
Live load obtained from ETABS model  

8.3.3 EQX (Seismic Force in X-Direction) 

 Seismic loads obtained from reactions of ETABS model 
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EQX obtained from ETABS model  

 

8.3.4 EQY (Seismic Force in Y-Direction) 

 Seismic loads obtained from ETABS model 
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EQY obtained from ETABS model  

8.4 Load Combinations 

 

Design load combinations 

1.35DL 

1.2DL + 1.5LL 

1.0DL +0.3LL + 1.0 EARTHQUAKE + X + 0.3 EARTHQUAKE +Y 

1.0DL +0.3LL + 1.0 EARTHQUAKE - X + 0.3 EARTHQUAKE +Y 

1.0DL +0.3LL + 1.0 EARTHQUAKE + X + 0.3 EARTHQUAKE -Y 

1.0DL +0.3LL + 1.0 EARTHQUAKE - X + 0.3 EARTHQUAKE -Y 

1.0DL +0.3LL + 1.0 EARTHQUAKE + Y + 0.3 EARTHQUAKE +X 

1.0DL +0.3LL + 1.0 EARTHQUAKE - Y + 0.3 EARTHQUAKE +X 

1.0DL +0.3LL + 1.0 EARTHQUAKE + Y + 0.3 EARTHQUAKE -X 

1.0DL +0.3LL + 1.0 EARTHQUAKE – Y + 0.3 EARTHQUAKE –X 

 

Serviceability load combinations 

1.0DL + 1.0LL 

1.0DL + 1.0EQX 

1.0DL - 1.0EQX 

1.0DL + 1.0EQY 

1.0DL - 1.0EQY 
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8.5 Base Pressure Check 

8.5.1 Check of maximum base pressure for design load combinations: 

Refer below image showing soil pressure diagram of base pressure for design load combinations: 

 

 
Design load combination envelope
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Soil pressure diagram for Seismic ultimate load combination (Max & Min) 

 

 

 

Permissible SBC for design load combinations = 575 kN/m2 

Maximum base pressure (Downward) = 142 kN/m2< 575 kN/m2 (Hence, OK) 

Maximum base pressure (Upward) = 28 kN/m2 
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8.6 Punching Shear Check 

 

Check for Punching Shear 

 

8.7 Moment Diagram: 

 

Moment diagram in X-dir. for Design load combination (Max) 
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Moment diagram in X-dir. for Design load combination (Min)  

 

 

Moment diagram in Y-dir. for Design load combination (Max)  
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Moment diagram in Y-dir. for Design load combination (Min)  

 

8.8 Design of footing: 

 

 

Bottom Reinforcement Día in X direction 
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Bottom Reinforcement Día in Y direction  

 

 

Top Reinforcement Día in X direction  
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Top Reinforcement Día in Y direction  
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