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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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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.

2. Geometry of Building
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The story height of building shown in below image:
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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.

P9t

LEVEL-1 FLOOR OVERALL PLAN (LEVEL : +56.025)

SCALE: 1:150

DESIGN BASIS REPORT FOR HOTEL HOLLIDAY INN Page 8



‘lSILICDI‘U

Engineering Consultants Ltd

E1

D1

c1

B1

Al

MEZZAN

)
s
=,

-
pe=
scas

i

g -
=
-

—
=

8
@
AR P
82 HH‘HA 7
7 8 8 4
e o | e e :
7 =
| 3 3 3 3 |
7 i ; u ; " ; i _ \fmm
| Mol we | | i
RSN RS (i i e KUY | I I . ool AN ) S
, B B g iy
= R
m |
| |
) ] i " .,
| § § mu | Wm Il g,
7 _ g¥ i
, I (R
BB 25
| s ||| et || ¥ s :
S T e | O | e B | R |
| |
H
| [ T4
ol r
- — -y e
| | | | |
IR
| | | | , |
| . ke
| | | | | |omstot | |

Transverse Section

Al

m

|

R

e
g
|
|
4‘,,777

T
a3

i
L
I el e

.

i

I

Long Section

Page 9

DESIGN BASIS REPORT FOR HOTEL HOLLIDAY INN



JlSILICDfU

Engineering Consultants Ltd

4. Design Codes

BS —-PART YEAR TITLE

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

Structural Design actions Part 1: Permanent, Imposed and

AS/NZS 1170.1 2002 .
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 2006 Concrete Structures Standard Part 1: The Design of

1: 2006 Concrete Structures

NZS 3404: Part 1997 Steel Structures Standard Part 1 & Part 2: The Design of

1& 2: 1997 Steel Structures

NZS 4229 1999 Con.crete: Mason.ary Buildings not require specific
engineering Design.

NZS 4230 2004 Design of Reinforced Concrete Masonary Structures

DESIGN BASIS REPORT FOR HOTEL HOLLIDAY INN Page 10
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5. Material Properties

Concrete Grade
Compressive Strength of Concrete

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

6.3:NZS 3109 1997)

Rebar Grade (Confirms to AS/NZS 4671)
Yield stress of main reinforcement = 500 N/mm” HD
And for ties = 500 N/mm’

Structural Steel

Design yield strength for Beam fy= 300 N/mm?
Design yield strength for Steel Post fy= 350 N/mm?
Connection Bolts

All Bolts To be Grade 8.8 IN S300.

Density

Density of concrete = 25 kN/m’

DESIGN BASIS REPORT FOR HOTEL HOLLIDAY INN
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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.

6.1.1Dead Load

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

Slab thickness Load considered
(mm) (kN/m®)

150 =0.15x25=3.75
175 =0.175x25=4.375
200 =0.20x25=5
230 =0.230x25=5.75
250 =0.250x25=6.25
275 =0.275x25=6.875

Floor Finish = 1.25 kN/m2(st 1170.1:2002)

DESIGN BASIS REPORT FOR HOTEL HOLLIDAY INN Page 12
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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.

C126

RN

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)
=3.35m.

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”.

So, here we have considered 1.5 kN/m? of uniform load on slab for Partition wall.

DESIGN BASIS REPORT FOR HOTEL HOLLIDAY INN Page 13
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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)
=3.0m.

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.

6.1.2lmposed 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 kIN/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.

DESIGN BASIS REPORT FOR HOTEL HOLLIDAY INN Page 14
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Ground Floor Imposed Load Plan

LEGEND

30 kN/m?

25 kN/m?

5 kN/m?

10 kN/m?

Mezzanine Floor Imposed Load Plan
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Level 1 Floor Imposed Load Plan
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Level 3 Floor Imposed Load Plan
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Roof Floor Imposed Load Plan

LEGEND

1.5 kN/m? \ ! ! ! !

4 KN/m? ‘[ ‘ \ ! !

ROOF LEVEL LIVE LOAD MAP.

6.2Lateral Load

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

considered are as below.

+Z
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6.2.1Earthquake Load

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

INC HOTEL AT 180 STODDARD ROAD
Design Philosophy Report

Seismic Load as per NZS1170 Part 5 :-
Elastic Site Spectra for Horizontal Loading :

Where,

Elastic site hazard spectrum for Horizontal Loading C(T) :
C(T)=Ch(T)ZRN (T,D)

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

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.

Table 3.11 - Modal Participating Mass Ratios (Part 1 of 2)

=R =T = = = R N R — i R — N R — A = R N = R — N R M I i R — R = R~ =]

E2]
Case Mode P:::d ux uy uz Sum UX Sum UY Sum UZ
Modal 1 1177 0.0001 0 0 0.0001 0
Modal 2 1.142 0 0.0001 0 0.0001 0.0001
Modal 3 1.141 0 0.0001 0 0.0001 0.0002
Modal 4 1139 00001  4393E-06 0 0.0002 0.0002
Modal 5 1139 | 4197E-06  0.0001 0 0.0002 0.0003
Modal 6 1.122 0.0001 0 0 0.0003 0.0003
Modal 7 0.781 0 0 0 0.0003 0.0003
Modal 8 0.736 0 7.481E-07 0 0.0003 0.0003
Modal 9 0727 0 0 0 0.0003 0.0003
Modal 10 0725 0 0 0 0.0003 0.0003
Modal 11 0.397 0.0003 0.6052 0 0.0006 0.6055
Modal 12 033 0.077 0.1974 0 0.0776 0.8029
Modal 13 0.289 07217 0.024 0 0.7994 08269
Modal 14 0242 0.0002 0 0 07995 08269
Modal 15 0229 0.0002 3.24E-06 0 0.7997 0.8269
Modal 16 0216  2.257E-05 0 0 0.7997 0.8269
Modal 17 0.212 0 0.0005 0 0.7997 0.8274
Modal 18 0212  4735E-05 3453E-05 0 07998 08274
Modal 19 0.205 00002 | 1268E-06 0 0.7999 08274
Modal 20 0204  2136E-05  0.0003 0 08 0.8277
Modal 21 0.2 0 0.0001 0 0.8 0.8278
Modal 22 0.199 0.0001 0.0001 0 0.8001 0.8278
Modal 23 0197 0.0001 0.0001 0 0.8001 08279
Modal 24 0194 00003  4536E-05 0 0.8004 0828
Modal 25 0193 | 2.826E-05 2.168E-05 0 0.8005 0.828
Tx 0.292 |Sec in X dir - along direction
Tz 0.389 |[Sec in Z dir - across direction

DESIGN BASIS REPORT FOR HOTEL HOLLIDAY INN
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TABLE 3.1
SPECTRAL SHAPE FACTOR., C, (T)

Spectral shape factor, Cy(T)
(g)
Period, T Site subsoil class
(seconds) A C D E
Strong rock and Shallow soil Deep or soft soil Very soft soil
B
rock

0.0 1.89 (1.00)! 2,36 (1.33)! 3.00 (1.12)"
0.1 1.89 (2.35)" 2.36 (2.93) 3.00
0.2 1.89 (2.35)" 2.36 (2.93) 3.00
0.3 1.89 (2.35)! 2.36 (2.93)" 3.00
0.4 1.89 2.36 3.00
0.5 1.60 2.00 3.00
0.6 1.40 1.74 2.84 3.00
0.7 1.24 1.55 2.53 3.00
0.8 1.12 1.41 2.29 3.00
0.9 1.03 1.29 2.09 3.00
1.0 0.95 1.19 1.93 3.00
1.5 0.70 0.88 1.43 2.21
2.0 0.53 0.66 1.07 1.66
2.5 0.42 0.53 0.86 1.33
3.0 0.35 0.44 0.71 111
3.5 0.26 0.32 0.52 0.81
40 0.20 0.25 0.40 0.62
45 0.16 0.20 0.32 0.49

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 Ifor (Auckland)

# Location V4 D(km)'

1 Kaitaia 0.13 -

2 | Paihia/Russell 0.13 -

3 Kaikohe 0.13 -

4 | Whangarei 0.13 -

5 | Dargaville 0.13 -

6 | Warkworth 0.13 -

7 | Auckland 0.13 -

8 | Manakau City 0.13 -

DESIGN BASIS REPORT FOR HOTEL HOLLIDAY INN
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TABLE 3.2
IMPORTANCE LEVELS FOR BUILDING TYPES—NEW ZEALAND STRUCTURES
fmportance Comment Examples
level
1 Structures presenting a low Structures with a total floor area of <30 m?
degree of hazard to life and Farm buildings, isolated structures, towers in rural situations
other property
Fences, masts, walls, in-ground swimming pools
2 Normal structures and Buildings not included in Importance Levels 1, 3 or 4
structures not in other Single family dwellings
importance levels
Car parking buildings
] Structures that as a whole Buildings and facilities as follows:
may contain people in crowds | (a)  Where more than 300 people can congregate in one area
or contents ofhigh value to (b) Day care facilities with a capacity greater than 150
the community or pose risks (¢) Primary school or secondary school facilities with a capacity
to people in crowds greater than 250
(d) Colleges oradult education facilities with a capacity greater than
00
(¢) Health care facilitics with a capacity of 50 or more resident
patients but not having surgery or emergency treatment facilities
(f)  Airport terminals, principal railway stations with a capacity
greater than 250
(g) Correctional institutions
(h) Multi-occupancy residential, commercial (including shops),
industrial, office and retailing buildings designed to accommodate
more than 5000 people and with a gross arca greater than
10 000 m*
(i)  Public assembly buildings, theatres and cinemas of greater than
1000 m*
Emergency medical and other emergency facilities not designated as
post-disaster
Power-generating facilities, water treatment and waste water treatment
facilities and other public utilities not designated as post-disaster
Buildings and facilities not designated as post-disaster containing
hazardous materials capable of causing hazardous conditions that do not
extend beyond the property boundaries
TABLE 3.3
ANNUAL PROBABILITY OF EXCEEDANCE
Annual probability of exceedance for Anuual probabilityaf
: e exceedan
ultimate limit states e A S S
Design working Importance for serviceability limit s tates
life level LSt SLS2
Wind Snow Earthgquake 3T Importance level 4
only
Construction
equipment, e.g., - 5 s
props, scaffolding, 2 1/100 1/50 17100 1/25
braces and similar
1
3
Less than 6 months i
3
4
1
3
5 years p
3
4 1/250
1
3
25y o
25 years 3 0
4 0 1/250
1 0
-2 2 0
50 years 3 0
4 0 1/500
1 0
4 0
100 years or more 3
3 0
4 = * *
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Considered based upon the criteria,

Importance Level = | 3 |

Design Working Life = 50 years

Annual Probability of
1/1000 |( Table 3.3 AS/NZS 1170.0:2002 )

Exceedance =
R= 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
Rs = 0.25  ( Serviceability Limit State )
Ru = 1.3 ( Ultimate Limit State )
TABLE 3.5
RETURN PERIOD FACTOR
Required annual probability of R, or R,
exceedance
1/2500 1.8
1/2000 1.7
1/1000 15
1/500 1.0
1/250 0.75
1/100 0.5
1/50 0.35
1/25 0.25
1/20 0.20

Near-Fault factor N\ | clause 3.1.6 NZS1170 Part 5
(T.D)=

As Annual Probability of Exceedance >= 1/250

Elastic site hazard spectrum for Horizontal Loading C(T) :
C(T)=Ch (T)ZRN(T,D)

C(Tx) (SLS) = 2.36X0.13X0.25X 1
= 0077
C(Tz) (SLS) = 2.36X0.13X 0.25X 1
= 0077
C(Tx) (ULS) = 2.36X0.13X1.3X1
= 0399
C(Tz) (ULS) = 2.36X0.13X1.3X1
= 0399
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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 Designh Spectra :-
Ultimate Limit State :-

As per Clause 2.2.3: NZS 1170.5:2004:

M ( Ductility Factor ) =

For soil Classes A ,B,Cand D
Ku = vl forT1> 0.7
= ((m-1)T1/0.7)+1 forTl< 0.7

Cd(T1)= C(T1)Sp/Ku
> (Z/20 + 0.02)Ru but not less than 0.03Ru

Sp = Structural performance factor clause 4.4.2 NZS1170.5 2004

= [ o925 | (Sp = 1.3-0.3)

Ku= ((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 :-

u ( Ductility Factor ) =

For soil Classes A ,B,Cand D
Ku = vl forT1> 0.7
= ((u-1)T1/0.7)+1 forTi< 0.7

Cd(T)=  C(T)Sp/Ku

Sp = Structural performance factor clause 4.4.4 NZS1170.5 2004

so= [ 07 ]

Ku= ((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

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

Tlmin=0.4

DESIGN BASIS REPORT FOR HOTEL HOLLIDAY INN

Page 23




JlSILICDfU

Engineering Consultants Ltd

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 :-

U ( Ductility Factor ) = As structure is supported on column below level 1 and
As per Clause 2.2.3: NZS 1170.5:2004:

W ( Ductility Factor) =|  1.25 |

For soil Classes A ,B,Cand D
Ku = vl forT1> 0.7 s

= (u-1)T1/07)+1 forTl< 0.7 s |T1min =04

Cd(T)= C(T)Sp/Ku
:(Z/20 + 0.02)Ru but not less than 0.03Ru

Sp= Structural performance factor clause 4.4.2 NZS1170.5 2004
= | 0925 | (Sp=1.3-0.3p)

Ku= ((1.25-1)+0.4/0.7)+1
= 1.142857
Cd (T1x) = (X0.925)/1.14285714285714

ca 129 -[_o:3208]

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

ca (110 -[_03228]

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 :-

M ( Ductility Factor ) =

For soil Classes A ,B,Cand D
Ku = vl forT1> 0.7 s

= ((u-1)T1/07)+1 forTl< 0.7 s

Cd(T)= C(T)Sp/Ku

Sp=  Structural performance factor clause 4.4.4 NZS1170.5 2004

Sp = | 0.7 ‘

Ku=  ((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
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6.2.4Wind Load

130 STODDARD
WIND LOAD CALCULATION

Wind Load as per NZS1170 Part 2 :-
Regional Wind Speed :

Vsit,p = Vg X Md X (Mz,cat X Ms X Mt)
Where,

Regional Wind Speed :

Wy = Regional gust wind speed (m/s)

My = wind directional multipliers

M, cae = terrain/height multiplier

Ms = shielding multiplier

Mt = topographic multiplier

As building is in Auckland, Region of Wind is AG (As per AS/NZS 1170.2:2011)

ASNIS 1170.2:2011 1E

Al

AREGIOMN AB
? Kartaiap ==

-~
Whangarei
e

Tauranga
o
® Rotarus
* Taups Gizhorns
LS

As mentioned earlier, The importance level of building considered 3.

So, from Table 3.1 and 3.2 as mentioned earlier in EQ calculation for
Importance level and annual probability of exceedence, Regional wind speed
considered.
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TABLE 31

EEGIONAL WIND SPEEDS

Fegion
Regionn! A Non-cvelonic Cwelonic
speed (m/'s)
AT W B C D
§! 30 34 6 23« F¢ 23x Fp
s 32 30 28 33x Fe 35% Fp
Pio 34 41 33 30x Fe 43x Fp
Fan 37 43 i8 45% Fe 51x Fp
M 37 43 30 47x Fe 53x Fp
s g 45 44 52 s F 60 = Fp
Mo 41 47 48 50 x Fe 66 = Fg
Fam 43 45 52 61 x Fe 72 % Fp
Fasy 43 490 53 62 = Fi 74 = Fn
Vs 45 51 57 66 = Fr 80 = Fn
Flow 46 53 50 70 = Fc 85 = Fp
Fagen 48 54 63 13 = F¢ 00 = Fp
Fasw 48 55 64 74 « Fe 01 =% Fp
Fsoun 50 56 67 78 = Fc 95 = Fp
Pioae 51 58 69 81 = F¢ 99 = Fp
Ve (R 25 vears) | 6741k | 104—708°"" | 10692 | Fc(22-104r"Y | Fo(156-14287"Y)

V1000 = 46
V25 = 37
Md = 1

VR considered with, Importance level as 3 and Design workign life as 50 year.

m/s Table 3.1 NZS1170 Part 2 (For Ultimat Limit State)

m/s Table 3.1 NZS1170 Part 2 (For serviceability Limit State)
from Clause 3.3.2 NZ51170 Part 2 by considering any direction.
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& SE
=
=
s
&
(]
-
NE | ' L 1
% &
e -
= MW

wind direction in X+, Wi
wind direction in X-, Wi

wind direction in Y-, Wind direction

wind direction in N, Wind direction multiplier =
wind direction in 5, Wind direction multiplier =
wind direction in E, Wind direction multiplier =
wind direction in W, Wind direction multiplier =

Wind applied at 45° angle, Vsit,p = 45"
Cosd5° = 0.71
S5ind5% = 0.71

Wind applied at 45" angle for NE =
wWind applied at 45% angle for SW =
Wind applied at 45° angle for MW =

Wind applied at 45" angle for SE =

X-Direction SwW

g

Table 3.2 NZ51170 Part 2 (WIND DIRECTION MULTIPLIER Md)

irection multiplier for = 0.95

g} i for 0.95

wind direction in ¥+, Wind dir n tiplisr for = 0.95
t

iplier for SE = 0.95

0.85
0.85

ME X Cos45°%/5ind5°
0.6745

SW X Cos45%/Sin45"
0.6745

MW X Cos45°%/Sin45°
0.6745

S5E X Cos45°%/5in45°
0.6745

Hence, Above all direction multiplier take a critical at E and W direction.

cardinal direciton within a sector 45 degree in both side.

Terrain Category (Clause 4.3.1 NZS1170 Part 2)

average spaced obstruction with low height buildings.

Wind direction multiplier Md considered with worst case with considering maximum

As per topography, the terrain have open grass field and also buildings have

Based upon the site condition, Terrain category considered = 2.5
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TABLE 4.1

TERRAIN/HEIGHT MULTIPLIERS FOR GUST WIND SPEEDS
IN FULLY DEVELOPED TERRAINS—ALL REGIONS

Terrain/heighe multiplisr (A5, 0
Heizhr (=)
m Terrain Terrain Terrain Terrain
category 1 category 2 caregory 3 Caregory 4
=3 0.99 0.91 083 075
=] 105 0.91 083 075
10 1.12 1.04 .83 0.7%
15 1.16 1.05 0.Bo 075
n 1.1 1.08 054 075
30 1.2 1.12 1.00 0.80
40 1.24 1.14 104 083
0 1.25 1.1% 107 000
75 1.27 1.22 112 008
100 1.29 1.24 116 103
150 1.31 1.27 12 L
200 1.32 1.29 1.4 114

MOTE: For intermediate values of height © and terrain category. wse linear interpalation

By linear interpolation,

Height of building,h = 18.75|m
Determination of terrain/height multiplier (Mz,cal) =  (1.07+0.927)/2
Table 4.1 NZS 1170 Part 2 = 0.9985

Ms=  Shielding multiplier=[ 1 |Clause 4.3.1 NZ51170 Part 2

Topographic multiplier = As per NZ5.1170.2:2011, Mlee can be

Mt= taken as 1.0, except in New Zealand Lee zones, and as Auckland is
not under Lee zone so,
Mi=Mlee
Mt= Topographic multiplier = 1.08
Site Wind Speed

Vsit,f =  VrX Md X (Mz,cal X Ms X Mt)
V1000 = 46x1x0.9985x1x1.08
49.60548

V25 = 37x1x0.9985x1x1.08
39.91
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Design wind pressure :

P - (05 ,Oair) [Vdes.ﬁ]2 (‘fig Ccl}'n

ICcl_vn =1
Cage = C,.K, K.. K, K,. for external pressures
Cug: = Cpi K. for internal pressures
Cpe = external force coefficient Table 5.2 (A)/(B)/(C) NZS1170 Part 2

Cpi = Internal force goefficient, . .. Hjle 5.1 (A) NZS1170 Part 2

Ka = 08 [ | = (Gdble 5.4 NZ51170 Part 2
P e B

Kce= - Table 5.5 NZS1170 Part 2

Kci= 1 Table 5.5 NZS1170 Part 2

Kl= 1.5 Table 5.6 NZS1170 Part 2

Kp = 0.9 Table 5.8 NZS1170 Part 2
Puls= 0.6 X 49.60548/2 X (Cfig.e+Cfig,i)

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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Cladding Wall Coefficients [Along]

0.5

_— T
-

1.18 kN/m*

Wind pressure 1.476
Cpi 0.3
Windwart 0.8
Leeward 0.5
Side wall 0.65
0.65 1.4 kN/m*
‘0.3
0.8 0.3 0.3
= 7
0.74 kN/m”
0.3
0.65 1.4 kN/m*
——= Internal pressure coefficient
= ——= External pressure coefficient
WLX wind direction —= Net wind pressure
=1.476 kN/m’ x (net Cp)

WIND + X (CPE + CPI) (ALONG)
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Cladding Wall Coefficients (Along)
Wind pressure 1.476
Cpi -0.3
Windwart 0.8
Leeward 0.5
Side wall 0.65
0.65 0.52 kN/m*
-0.3
A
08 | -03 -0.3 0.5
1.62 kN/m* _ —
-0.3 0.3 kN/m?
0.65 0.52 kN/m*
— Internal pressure coefficient
= —— External pressure coefficient
WLX wind direction —= Met wind pressure
=1.476 kN/m” x (net Cp)
WIND + X (CPE - CPI) (ALONG)

DESIGN BASIS REPORT FOR HOTEL HOLLIDAY INN Page 31



t’lSILICDrU

Engineering Consultants Ltd

Cladding Wall Coefficients [{Along)

Wind pressure 1.476
Cpi 0.3
Windwar 0.8
Leeward 0.5
Side wall 0.65
0.65 1.4 kN/m?
0.3
0.5 0.3 0.3 0.8
- E —
1.18 kN/m*
0.3 0.74 kN/m®
'0.65
1.4 kN/m*
—= Internal pressure coefficient
-— —= External pressure coefficient
WL-X wind direction — = Net wind pressure
= 1.476 kN/m? x (net Cp)

WIND - X (CPE + CPI) (ALONG]
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Cladding Wall Coefficients {Along)
Wind pressure 1.476
Cpi -0.3
Windwart 0.8
Leeward 0.5
Side wall 0.65
0.65 0.52 kN/m’®
-0.3
A
05 0.3 -03 08
0.3 kN/m*
1.62 kN/m*
-0.3
0.65 0.52 kN/m’®
—= Internal pressure coefficient
e —— ——= External pressure coefficient
WL-X wind direction — = Net wind pressure
=1.476 kN/m’ x (net Cp)
WIND-X (CPE - CPI} (ALONG])
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Cladding Wall Coefficients (Across)
Wind pressure 1.476
Cpi 0.3
Windwart 0.8
Leeward 0.5
Side wall 0.65
0.5 1.18 kN/m”
0.3
0.65 0.3 0.3) 0.65
= - — | —
1.4  kN/m® _—
0.3 1.4 kN/m’
0.8 0.74 kN/m”*
— Internal pressure coefficient
———= External pressure coefficient
WLZ wind direction — = MNetwind pressure
=1.476 kN/m’ x (net Cp)
WIND Z (CPE + CPI)(ACROSS)
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Cladding Wall Coefficients (Across)
Wind pressure 1.476
Cpi -0.3
Windwart 0.8
Leeward 0.5
Side wall 0.65
0.5 0.3 kN/m*
-0.3
As
0.65 -0.3 -0.3 0.65
0.52  kN/m’ _ e
0.52 kN/m’
-0.3
0.8 1.62 kN/m*
—= Internal pressure coefficient
——= External pressure coefficient
WLZ wind direction = Net wind pressure
= 1.476 kN/m* x (net Cp)
WIND Z (CPE - CPI}(ACROSS)
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Cladding Wall Coefficients (Across)
Wind pressure 1.476
Cpi 0.3
Windwart 0.8
Leeward 0.5
Side wall 0.65
0.8
| 0.74 kN/m’
0.3
0.685 0.3 . 0.85
. ) .
) h 0.3
1.4 kN/m? :
1.4 kN/m?
0.3
0.5
1.18 kN/m’
—— Internal pressure coefficient
—= External pressure coefficient
WL-Z wind direction — = Net wind pressure
=1.476 kN/m” x (net Cp)
WIND -Z (CPE + CPI}(ACROSS)
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Cladding Wall Coefficients {Across)
Wind pressure 1.476
Cpi -0.3
Windwart 0.8
Leeward 0.5
Side wall 0.65
|, 0.8 | 1.62 kNfm®
-0.3
o
0.65 03 - -0.9 0.65
052 kN/m® _ :
-0.3 0.52 kN/m’*
0.5
| 0.3 kN/m*
——= Internal pressure coefficient
——= External pressure coefficient
WL-Z wind direction — = Net wind pressure
= 1.476 kN/m” x (net Cp)
WIND -Z (CPE - CPIHACROSS)
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Face of building has shown with hatch on which wind load apply as surface.

gl

N
R e

h!llul ||||| hhnon

Wind at +X direction

‘ 31100 ‘

—_ ——

. Ro0f(88.25)
W 49050

J I
(AN ] T T T I T AT A TEA T T

soo0 |

A Level 4(64.95)
W 15750

wzamiyElinzalizanlzan aapalinan)
apawainalivanizanlianz aaealivanhan

2975

M Level 3(61.975)
W 2778

2075

T, Level 2(59.000)

W 9500 i g i 7 ] i T
X T AT T AT T AL T T AT 18750
" Level 1(56.025)
W/ 6525 - |
7 o WA mmmm\ T A T T e 1 | i T Al
A Floor(52.625) L /1
W 3325 | _‘_ T I I —
: : u mzall B ﬁ A1 .
I Ground Level(49.2) ﬂ /rrﬂ ﬂ =L [ .HH 14 (A1 4 filft, fl 1 EE

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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6.3Soil 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:-

7.1Load 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

7.2Load combination

1))
2)
3)
4)
)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)

1.35DL

1.2DL + 1.5LL

1.0DL + 0.3LL + 1.0 RX + 0.3 RY
1.0DL + 0.3LL + 1.0 RX - 0.3 RY
1.0DL + 0.3LL - 1.0 RX + 0.3 RY
1.0DL + 0.3LL - 1.0 RX - 0.3 RY
1.0DL + 0.3LL + 1.0RY + 0.3 RX
1.0DL + 0.3LL + 1.0RY - 0.3 RX
1.0DL + 0.3LL - 1.0RY + 0.3 RX
1.0DL + 0.3LL - 1.0RY - 0.3 RX
1.2DL + 0.4LL + 1.0 W+X(cpe+cpi)
1.2DL + 0.4LL + 1.0 W+X(cpe-cpi)
1.2DL + 0.4LL + 1.0 W-X(cpe-+cpi)
1.2DL + 0.4LL + 1.0 W-X(cpe-cpi)
1.2DL + 0.4LL + 1.0 W+Y(cpe+cpi)
1.2DL + 0.4LL + 1.0 W+Y(cpe-cpi)
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:

Table 4.1 - Fire resistance criteria for structural adequacy for simply-supported beams

Fire Minimum dimensions
resistance (mm)
rating Possible combinations of a* and b* Web
(minutes) thickness b, *
(mm)
b 80 120 160 200
30 a' 25 20 15 15 80
b 120 160 200 300
e B 45 35 30 25 e
b 150 200 300 400
= a' 55 45 40 35 106
Table 4.2 — Fire resistance criteria for structural adequacy
for continuous beams
Fire Minimum dimensions
resistance (mm)
rating Possible combinations of a*and b* Web
(minutes) thickness b, *
(mm)
b 80 160 200
30 a' 15 12 12 80
b 120 200 300
e 5 25 2 12 10
b 150 250 400
0 a' 35 25 25 e

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.
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For Slabs:

Table 4.3 — Fire resistance criteria for insulation for slabs

FRR for insulation Effective thickness
(minutes) (mm)
30 80
60 75
90 95

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:

Table 4.7 — Fire resistance criteria for structural adequacy for columns

Fire resistance rating Minimum dimensions
(minutes) (mm)
Column exposed on more than one side Column
exposed on

one side

7:=0.2 7 =0.5 s =0.7 7:=0.7

30 b 200 200 200 155
a 25 25 30 25

60 b 200 200 250 155
a 25 35 45 25

90 b 200 300 350 155
a 30 45 50 25

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:
Table 4.8 — Minimum effective thickness for insulation
Fire resistance rating Effective thickness
(minutes) (mm)
30 60
60 75
90 95

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.
SAW CUT TO BE COMPLETED WITHIN A
6 MAXIMUM OF 12 HOURS OF SET. JOINT TO
0 BE FILLED WITH POLYSULPHIDE SEALANT.
\
) ° N N M ==

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

CONTROL JOINT (CJ)

SCALE 1:10

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 mm?2 10T @ 200 c/c = 392mm?2 | Extra reinforcement not
required.

175mm 245 mm?2 10T @ 200 c/c = 392mm2 | Extra reinforcement not
required.

200mm 280 mm?2 10T @ 200 ¢/c =392mm?2 | Extra reinforcement not
required.

250mm 350 mm2 10T @ 200 ¢/c =392mm?2 | 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 second order effects.

Iterative P-Delta load cases considered as 1.2DL + 0.5LL as shown below.

FF Preset P-Delta Options

Automation Method

terative P-Delta Load Caze

Load Pattern Scale Factor
DEAD 1.2
LMNE 0.5
Relative Convergence Tolerance 0.0001

Cancel
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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.

e 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 MB0O1 and MBO2 respectively. The tuff is described as a clayey silt
with various amounts of sand alsopresent. Within MBO02 two discrete basalt boulders (0.1m to
0.15m diameter) were encountered within the tuff materials.

e Basalt rock was encountered from 0.9m and 1.5m within boreholes MBO1 and MB02
respectively. Refer toindividual borehole logs for descriptions of the weathering profile, and
vesicle and fracture characteristics.

e 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
MBO02 from 10.6mbpgl.

e 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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Ulitimate Bearing Capacity and Estimated Settlemeant
Eztimate
. . d large
Ultimate ) EreGe Estimated| Estimated = neliae gtrai Estimated
; Estimated| Max. ULS SLS ) ) .
Bearing ) Man. SLS| Man SLS ) [ultimate, | Differential
. - Maw. LIk, | [static & . . [static] ;
Faoting Mark| Capacit o [static] | Foundatia static] LS
Settleme | Seismic] _ Subgrade
v, UBC Settlemen| n Fotation - Subgrad | Settlement
(kPa) nt[mm) | Settlemen timm] . Reaction o Gradient
t [mm) [kPalmm] )
Reaction
[kP'a'mm)
CF1 022 |wansverse 220 75 52 015 9.8 3.0 1in 382
longitudinal 106 43 34 0.08 16.0 7.1 1im 355
CFz 1564 |wransverse 225 T2 52 016 15.0 4.5 1in 355
longitudinal 225 T 52 0.16 15.0 4.5 1in 358
CF3 979 |transverse a0 40 28 0.05 17.5 3.4 1in 1146
longitudinal =] o1 25 00585 13.6 14.0 1inB7S
CFq 1657 | wansverse (grds 7.8.9) 200 70 57 0.24 14.5 5.8 1in 233
transverse [grds 13) a0 40 23 0.03 28.6 13.6 1in 716
tranzverse (grd Sd) 1700 103 Tz 0.3z 1.5 3.5 1in 179
rranzverse (grds 10,105, 11,7 203 109 a5 0.7354 .7 6.7 1in 245
longitudinal Bl 43 ar 0.3 224 1.6 1in 130
CFS 360 |transverse [grds 7.5.3] 157 T g3 0.z a.1 4.9 1in 286
tranzverze [grds 15) 17 =11 4z 0123 11.4 3T 1in 456
tranzverse (grd 5d) 150 10 a5 0.33 5.6 7.4 1in 173
transverse [grds 10,105, 11,1 16 i1 43 (I [5] 1.2 f.6 1in 315
longitudinal 300 136 37 0.1 4.3 2.4 1in 73
CFGa {683 |transverse 7 i1 47 0018 16.2 E4 Tin 2016
longitudinal 00 136 a7 0.22 2.2 k| 1im 260
CFE 1230 |wansverse (grd B2) 106 6 E7 0053 1.3 no 1in 644
transverse [grd C2) 247 164 20 0.27 0.0 2E 1in 212
langitudin al 244 137 130 015 E.2 3E 1in 332
CF7 1291 |transverse 132 T2 47 0045 13.7 7.6 Tin 1246
longitudinal 145 73 40 007 16.1 6.0 1in 736
CF3 973 |uranswerse a0 g0 42 n.ov 14.0 0.3 1ing13
longitudinal 30 511 42 0.a7 14.0 0.5 1in 513
CF3 979 |transwerze 172 123 42 n.ov ns 3.8 1in 8139
longitudinal 17z 123 42 0.07 1.7 ] 1in 513
CF3a 979 |tranzverse 172 123 42 0.07 1.7 3.8 1in&13
longitudinal 74 43 33 0.136 14.43 1.9 1ind21
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Ultimate Bearing Capacity and Estimated Settlement
Estimate
. . d large
Lltimate ) e Estimated| Estimated Eas stra?ﬁ Estimated
) Eztimated] Man. ULS SLS ) ) )
Bearing ) Max. SLS| Maw SLS ) [ualtim ate, | Differential
. - Maw. LIt | [static & . . [static] ;
Faoating Mark| Capacit o [static] | Foundatio static) SLS
Settleme | Seismic) ) Subagrads
w, LBC Settlemen| n Fotation - Subgrad | Settlement
kPl nt[mm)] | Settlemen imm] i Reaction - Giradient
t [mim) [kPalmm] )
Reaction
[kPa'mml
Faz2 1230 |ransverse 137 35 75 oosr [ 88 [ 73 1in 653
longitudinal 209 109 a5 0.414 8.7 4.0 1in 1380
F& 1204 |transverse 136 a1 Tz 0.16 0.0 [ 1in 353
longitudinal 203 103 85 0,414 8.5 3.9 1in 138
F1.1 transverse 35 o4 33 01 215 4.2 Tin 521
12375 |longitudinal 153 73 =1 0.4 1E6.5 8.2 1in 403
F5.1 transverse o5 G2 32 023 221 17.4 Tin 243
longitudinal 130 1] 44 [L.0E 13.1 3.5 1in 355
Fz 1237 Jtranswerze 180 93 Ta 0oz a5 55 1ind775
langitudinal 183 33 f=lu] 0.233 7.7 57 1in 240
F2i 1230 Jtransverse 30 20 k| 0.017 19.5 10.4 1in 3370
longitudinal 153 33 il 0115 N 2.6 1in 500
F3 MG |transyerse 100 37 43 017 1.5 5.3 1in 337
longitudinal 133 33 S0 0.233 5.3 4.7 1in 240
Fid transwerse 217 125 E7 0.27 10.5 4.7 Tin 212
1642 |longitudinal 217 125 ET 0.27 10.5 4.7 Tin 212
Fil transwerse 103 93 1] 0.035 5.5 173 1in 674
longitudinal 103 33 S 0.085 158.8 17.3 1in 674
Faz transverse 133 43 40 0.043 175 7.5 Tin 1170
longitudinal 133 43 A0 0.043 175 7.5 Tin 1170
FE.1 transverse 131 122 51 nzg 13.8 S.d Tin 205
1203 | longitudinal &4 55 45 0.03% 15.3 5.7 1in 1505
Fi1 transverse a1 21 57 016 0.2 1.4 1in 358
longitudinal 132 43 bz 0.057 1.3 dq 2 1in 1005
Fd 1204 Jtransverse 30 g4 34 0.1 1T 0.5 1in 5730
longitudinal 203 103 85 0414 71 4.3 1in 138
FE 1733 |transverse 30 g4 33 0.025 26.3 15.2 1in 2046
longitudinal 209 103 35 0. 414 10.2 7.0 1in 138
F7? 1256 |transverze 110 73 54 017 9.0 a0 Tin 337
longitudinal 203 103 85 0,414 4.9 4.1 1in 138
Fail C113 1776 Jtransverse 156 123 S0 0.053 133 3.3 Tin 644
longitudinal 133 93 30 0.239 13.3 5.5 1in 240
FalC1z27 1872 Jtransverse a0 Td 34 0.06 275 203 1in 955
longitudinal 183 33 S0 07115 1.7 8.6 1in 500
Fa 1733 Jtransverse a0 IL: 32 0.07 271 18.1 1in 513
langitudinal 203 103 a5 0.414 10.2 7.0 1in 138
Fai 15583 |transverse &0 74 52 0.0 15.2 7.3 1in 5730
longitudinal 124 53 S0 0042 15.5 0.7 1in 136

Make: [1] & strength reduction Factor B, = 0.6 is recommended bo the Uitimate Bearing Capacity walue for the Static Design Bearing Capacity

latke: [2] & strength reduction Factor @, = 0.8 ko the UBC is recommended to determine Seismic Overstrength Design Bearing Capacity

Mate: [3] The subgrade reaction at the centre of the Footing may be taken as the average value of those along transverse and longitudinal sections
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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 for NZS 3101:2006 | ~ |
ltem Description
b Lt ?ﬁfﬁﬂsﬁw on this
01 | Design Code NZS5 3101:2006 =elected code.
02 | Multi-Response Case Design Step-by-Step - Al
03 | MNumber of Interaction Curves 24
04 | Number of Interaction Points ik
05 | Consider Minimum Eccentricity? Yes
06 | Phi(Bending) 0.85
07 | Phi (Tension) 0.85
08  |Phi (Compression) D85
09 | Phi (Shear) 0.75
10 |Omega 1
11 |Phi_0 125
12 |Bm 1
13 |Rw 1
14 |Pattem Live Load Factar 1
15 | Utilization Factor Limit 1

Explanation of Color Coding for Values
Blue: Default Value

Black: Mot a Default Value B

Set To Default Values Rezet To Previous Values
Altems | | Selected tems | | Altems | | Selectedtems | Red:  Value that has changed during
the current session
| ok | | cancsl |

Concrete Frame Design Preferences
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s Shear Wall Design Preferences for NZS 3101:2006 “
ltem Description
= bt Eﬁhﬁrﬁuﬂnsm on this
01 | Design Code NZS 3101:2006 selected code.
02 | Muti-Response Case Design Envelopes - Al
03 | Rebar Material HYSDE00
04 | Rebar Shear Material HYSD500
05 | Wall Ductility Type Limited Ductile Plastic
06 | Owerstrength Factor, Phi_0, Phi_[w 2
07 | Phi (Bending) 0.85
02 | Phi {Tension) D.85
% | Phi {Compression) 0.85
10 |Phi {Shear) 0.75
11 | Pmax Factor 08
12 | Number of Curves 24
13 | Number of Points 1
14 | Edge Design PT-Max 0.06
15 | Edge Design PC-Max 0.04
16 | Section Design |P-Max 0.04
17 | Section Design |P-Min 0.0025 Explanation of Color Coding for Values
18 | Utilization Factor Limit 0.95 Blue: Default Value
= =]

Set To Defautt Values Reset To Previous Values HELSS SRS OISR I
| Altems | | Selectedtems | | antems | | Selctedtems | Red:  Value that has changed during
: LA : - ik ; the current session

oK | | Cancel

Shear Wall Design Preferences
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iy Concrete Frame Design Overwrites for NZ5 3101:2006
tem Description

= i fre ohcte, Whcn s overwiic s
01 | Curent Design Section C1000600 applied, any previous auto select
02 |Framing Type Elastic f:malsslgnad S o IO
03 |Live Load Reduction Factor 1
04  |Unbraced Length Ratio (Major) 0.505325
05 |Unbraced Length Ratio (Minor) 0.505325
D& |Efective Length Factor (K Major) 1
07 | Efective Length Factor (K Minor) 1
08 | Moment Coefficient (Cm Major) 1
0% | Moment Coefficient (Cm Minor) 1
10 | MonSway Moment Factor (Db Major) 1
11 | NonSway Moment Factor (Db Minar) 1
12 | Sway Moment Factaor (Ds Major) 1
13 | Sway Moment Factar (Ds Minaor) 1
14 | Consider Minimum Eccentricity? fes

w

Explanation of Coler Coding for Values

Blue: All selected tems are program

determined
Black: Some selected tems are user
Set To Default Values Reset To Previous Values defined
Altems | | Selected tems | | Alkems | | Selectedtems | Red:  Value that has changed during

the current session

| ox | | cancel |

Concrete COLUMN DesignOverwrites
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ltem De=scription
= e EEm e -
1 |Cument Design Section EBGOOKEDD applied, any previous auto select
2 | Framing Type Ordinary mmmmmmm
3 | Live Load Reduction Factor 1
4 | Unbraced Length Ratio (Major) 0.547582
5 | Unbraced Length Ratio (Minor) 0633075

Explanation of Color Coding for Values

Blue: All selected tems are program

determined
Black: Some selected items are user
Set To Default Values Rezet To Previous Values defined
Altems | Selected tems | Alkems | Selectedtems Red:  Value that has changed during

the current session

Lok | [ cancel |

Concrete BEAM DesignOverwrites
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1 COMBINED FOOTING CF1




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

205 m

H 12407 m

12 4m

—
-

H 22433 m

Properties: 1200 and 1000mm thick slab




189 Soil Subgrade Property Data

General Data

PusetyNane
Dewcis [ [ Owoe.
S

Property
Subgrade Modulus

o]

1E+04

kN/m3

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




Partition load obtained from ETABS model

Wall load obtained from ETABS model

Cantilever load obtained from ETABS model




1.3.2 Live Load

— Live load obtained from ETABS model

BT
2nd
_

Live load obtained from ETABS model

1.3.3 EQX (Seismic Force in X-Direction)

— Seismic loads obtained from reactions of ETABS model

_
k-]

_

EOQOX obtained from ETABS model




1.3.4 EQY (Seismic Force in Y-Direction)

— Seismic loads obtained from ETABS model

EQY obtained from ETABS model

14 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

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:

ﬁi Load Combination Data @
General Data
Load Combination Name uLs
—— e
123 Load Combinations Lo =] Notes Modify/Shaw Notes...
Combinations Click to Auto Combination No
M= - )
[ Add New Combo... ] Define Combination of Load Case/Combo Results
3)1.0DL+0 3LL+1,0EG-¥+0 3EG- [ Add Copy of Combo ]
9)1.0DL+0.3LL-1,0EQ-X+0.3EQY Load Name Seale Factor a
7)1.0DL+D.3LL+1,0EG-Y+0.3EG-
5)1.00L+0.3LL-1.0EQ-Y+0.3EQ B [ Modly /Sy Combo.., J » [maso ~|1
ioroon ——r— FERET—
106)1.00L-1.0 EQ-Y [3)1.0DL40.3LL+1.DEO-X-!D =1
105)1.00L+1.0 EQ-Y £
€)1.00L+0.3LL-1.0EQ-X-0.3EQ-Y| = B [ Add Defauk Design Combos... | [#1.00L-03001,080%0... [~ ]1
101.0DL=0.3LL-1,0EQ-Y-0.3EC- [5)1_DDLGD.3LL-1.DEQ-YGD. =)
4)1.00L+0.3LL+1,0EG-C-0.3EG [6)1 = e :
R AN <N 3 | =1 OFOLY.N AFMD ¥ ) -
] m b 0K Cancel
- [7)1 ODL+0.3LL=1.0EQ-Y+0... |~ |1
[3)1 DDL+0.3LL=1.0EQ-Y-D.... |~ |1
[9}1 DDL=0.3LL-1,0EQ-X+D.... |~ |1 -

Design Selection

[[] Strength (Utimate} [[] Service - Normal
[[] Service - Initial [7] Service - Long Temn

Design load combination envelope




329 Soil Pressure Diagram - (ULS) Min [kN/m2] [s23m|

130.
120.
110.
100.
90.
80
70.
60.
50.
40.
30.
20.
10.

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

Permissible SBC for design load combinations = 575 kN/m?
Maximum base pressure (Downward) = 531 kN/m?<575 kN/m? (Hence, OK)

Maximum base pressure (Upward) = 130 kN/m?



1.6 Punching Shear Check

m

2.05

7 m

124 m

& M

Check for Punching Shear

1.7 Moment Diagram:

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

10



is ultant lagram - n .
Slab Resultant M11 Diag (ULS) Mi

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

384 Slab Resultant M22 Diagram - (ULS) Max [kN-m/m] =]

240

2.00

1.60

1.20

0.80]

0.40]

0.00

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




19 Slab Resultant M2 Diagram - (ULS) Min .. [&£3a]

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

1.8 Design of combined footing:

354 Slab Finite Element Design - Bottom Rebar Intensity (Enveloping) [mm2/m] - Direction 1 - Additional to 20 @ 175 mm

o =¢
o]
X

1.93
1.66

Bottom Reinforcement diagram in X-dir
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359 Slab Finite Element Design - Bottom Rebar Intensity (Enveloping) [mm2/m] - Direction 2 - Additional to 20 @ 175 mm

E+3

6.57
6.06
5.56

5.05
4.55I
4.04

3.54
3.03
253
2.02;
1.52
1.01
0.51
0.00

Bottom Reinforcement diagram in Y-dir

154 Slab Finite Element Design - Top Rebar Intensity (Enveloping) [mm2/m] - Direction 1 - Additional to 20 @ 175 mm

E+3

1.79
1.65
1.51

1.38
1.24.
1.10

0.96
0.83
0.69
0.55
0.41
0.28
0.14
0.00

Top Reinforcement diagram in X-dir
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354 Slab Finite Element Design - Top Rebar Intensity (Enveloping) [mm2/m] - Direction 2 - Additional to 20 @ 175 mm

E+3

4.60
425
3.89
3.54
3.18
2.83
2.48
2.12
1.77
1.42]
1.06
0.71

0.35
0.00

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

45m 4.5 m

=+

_I_

5.0037 m

1035 m

5.09627 m

Properties: 1500 and 1000mm thick slab
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ﬂ Soil Subgrade Properties ﬂ Soil Subgrade Property Data @
Soil Subgrade Property Click to General Data

EE [ Add e ooy ] Propety Name
ety ] Dy Colr [ [
- Pty Nt
[ Delete Property ] Property

Subgrade Modulus 1E+04 kN/m3
o0 [canea )

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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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

20



EQOX 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 - 1.0OEQY

23



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:

(223 Losd Combination Dota 2]
General Data
Load Combination Name: us
Combination Type Envelops -
Auto Combination o

Define Combination of Load Case/Combo Results
3)1.0DL+0.3LL+1,0EQ-%+0.3E0Q-

9)1.0DL+0.3LL1,0EQ-%+-0.3E0-1 Load Name Scale Factor
7)1.0DL+0.3LL+1,0EQ-¥+0 3EQ-

5)1.0DL+0.3LL-1,0EQ-Y+0.3E0 »  |11.350L
103)1.0DL+1.0 EQ-X = 21.2DL+15LL

3)1.0DL+0.3LL+1,0EQ-%+D,
4)1.00L+0.3LL+1.0EQ-X0.
5)1.0DL+0.3LL-1,0EQ-Y+0.
6)1.0DL+0.3LL-1.0EQ-X.

" i 7)1.0DL+0.3L1L+1,0EQ-Y+0.
8)1.0DL+0.3L1L+1,0EQ-Y0.
9)1.0DL+0.3LL-1,0EQ-X+0.

i

4)1.0DL+0.3LL+1,0EQ%-0.3EQ
A1 0NN 1210 aFny T

2l 0 K K R

Design Selection
Strength (Utimate) Senvice - Normal
Service - Inital Senice - Long Tem

Design load combination envelope

-40.

-80]

-120.

-160.

-200.

=240,

-280.
-320.
-360.
-400.
-440.
-480.
-620.

-560.

184 Soil Pressure Diagram - (ULS) Max [kN/m2] [£2 | || 229 Soil Pressure Diagram - (ULS) Min [kN/m2] =]

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

Permissible SBC for design load combinations = 575 kN/m?
Maximum base pressure (Downward) = 540 kN/m?< 575 kN/m? (Hence, OK)

Maximum base pressure (Upward) = 268 kN/m?



2.6 Punching Shear Check

10.35 m

Check for Punching Shear

2.7 Moment Diagram:

is a esultant iagram - ax -mim
Slab Resultant M11 Diag {ULS) Max [kN-m/m]

v

2.80

2.40

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




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

m

Moment diagram in Y-dir for Design load combination (Max)
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284 Slab Resultant M22 Diagram - (ULS) Min [kN-m/m] =]

L ' | 0.60

-0.70

-0.80

-0.90

-1.00

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

2.8 Design of combined footing:

259 Slab Finite Element Design - Bottom Rebar Intensity (Enveloping) [mm2/m] - Direction 1 - Additional to 20 @ 200 mm

==

1.69
1.45
1.21

Bottom Reinforcement diagram in X-dir
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189 5lab Finite Element Design - Bottom Rebar Intensity (Enveloping) [mm2/m] - Directien 2 - Additional to 20 @ 150 mm @

Bottom Reinforcement diagram in Y-dir

229 S/ab Finite Element Design - Top Rebar Intensity (Enveloping) [mm2/m] - Direction 1 - Additional to 25 @ 200 mm

E+3
490

3.??.

2564
2.26
1.88
151

0.76

Top Reinforcement diagram in X-dir
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224 51ah Finite Element Design - Top Rebar Intensity (Enveloping) [mm2/m] - Direction 2 - Additional to 20 @ 150 mm

E+3

2.09
1.93
177

1.61
1.45.
1.29

113
0.96
0.80
0.64
0.48
0.32
0.16
0.00

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

31



ﬁ Soil Subgrade Properties E E ﬁ Soil Subgrade Property Data E E

Soil Subgrade Property Click to: General Data
oo [ Add New Property... ] Property Name 10000 |

[ Add Copy of Property... ] s iy -

( Nodiy/Show Propery - ] Property Notes [ Modfy/Show Notes.. |

[ Delete Property ] Property

Subgrade Modulus 1E+04 kN/m3
Lok [Ccaned ]

Foundation supports

3.3 LOADING

3.3.1 Dead Load

— Dead load obtained from ETABS model

Dead load obtained from ETABS model

32



Floor-Finish load obtained from ETABS model

Partition load obtained from ETABS model

33



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

35



EQOX 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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329 Point Loads (EQY(3/3)_ABOVE) [kN, kN-m]

EQY obtained from ETABS model

3.4 Load Combinations

Design load combinations

1.35DL

1.2DL +15LL

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:

24 Load Combination Data
General Data
Load Combination Name uLs
R
i#] Load Combinatiens =] Notes Moify/Show Notes
Combinations Click to Auto Combination No
Add New Combo.. Define Combination of Load Case/Combo Resuits
3j1.0DL+0.3LL+1,0EQX+0.3EC- Add Copy of Combo
}1.0DL+0.3LL-1,0EG-X+0.3EG Load Name Seale Factor a
Tcan e [
5)1.0DL+0.3LL-1 0EG-Y+0 3EQ> Mady,/ Show Combo... » | 11.35DL -1
103)1.00L+1.0 EQ-X -
10411 0DL1.0 EGX Delete Combo 2)1.2DL+1.5LL 1
106)1.0DL-1.0 EG-Y 3)1.0DL+0.3LL+1,0EQ-¥+0... |~ |1
105)1.00L+1.0 EQ-Y = E
51.0DL-0.3LL-1 0G0 3EQ—Y| ﬂ B ‘7dd Default Design Combos... 41.00L-03LL+1.0EGXD... | 7|1
101 0DL+0 3LL-1,0EG-Y-0.3EQ: 5)1.0DL+0.3LL-1 DEQ-Y=D._ |~ |1
4)1.0DL+D.3LL+1,0EQX-0.3EQ _
RM AN 2N AU 1 a1 AEANVD WFND 6)1.0DL+D.3LL-1.0EQ-X.... = |1
) . » OK Cancel
L 7)1.0DL+0.3LL+1,0EQ-Y+0... |+ |1
8)1.0DL+0.3LL+1.0EQ-Y-D.... |~ (1
5)1.0DL+0.3LL-1,0EG-X+D. -1 -
Design Selection
] Strength (Utimate) ] Service - Nomal
[] Service - Initial [[] Service - Long Term

Design load combination envelope

i

389 Soil Pressure Diagram - (ULS) Max [kN/m2] (53] || 223 Soil Pressure Diagram - (ULS) Min [kN/m2]

180.
165.

150.

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

Permissible SBC for design load combinations = 575 kN/m?
Maximum base pressure (Downward) = 339 kN/m?< 575 kN/m? (Hence, OK)
Maximum base pressure (Upward) = 122 kN/m?



Punching Shear Check

Check for Punching Shear

Moment Diagram:

49 Slab Resultant M11 Diagram - (ULS) Max [kN-m/m]

Moment diagram in X-dir for Design load combination (Max)
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184 Slab Resultant M11 Diagram - (ULS) Min [kN-m/m]
g

-200.

-300.

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

ia Slab Resultant M22 Diagram - (ULS) Max [kN-m/m]

&

Moment diagram in Y-dir for Design load combination (Max)
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384 Slab Resultant M22 Diagram - (ULS) Min [kN-m/m] [=7]

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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ﬁi Slab Finite Element Design - Bottom Rebar lntensity (En\reloping)' [mm2/m] - Direction 2 - Additional to 20 @ 200 mm

E+3

3.14
2.90
2.66

2.42
2178
1.93

1.69
1.45
1.21
0.97|
0.72
0.48
0.24
0.00

Bottom Reinforcement diagram in Y-dir

i59 Slab Finite Elernent Design - Top Rebar Intensity (Enveloping) [mm2/m] - Direction 1 - Additional to 16 @ 200 mm

E+3

1.00
0.92
0.85

0.77
U.BQ.
0.62

0.54
0.46
0.38
0.31
0.23
0.15
0.08
0.00

Top Reinforcement diagram in X-dir
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259 Slab Finite Elernent Design - Top Rebar Intensity (Enveloping) [mm2/m] - Direction 2 - Additional to 16 @ 200 mm

E+3

2.01
1.86
1.70

1.55
1.39.
1.24

1.08
0.93
0.77
0.62
0.46
0.31
0.15
0.00

Top Reinforcement diagram in Y-dir
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4 COMBINED FOOTING CF3 & CF4
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41 DESIGNOFCE3 & 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

46



189 Soil Subgrade Properties

Soil Subgrade Property Click to:

Add Mew Property ..

Add Copy of Property...

Modify/Show Property...

Delete Property

]

384 Soil Subgrade Property Data

General Data
Property Name |1DDDD
Oty ier [ [ e
Property Notes [ Modify/Show Notes. .

Property

Subgrade Modulus 1E+04
oK | [ cancel |

kN/m3

Foundation supports
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43 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

50



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 + 15LL

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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45 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:

iﬂ Load Combination Data @I
General Data
Load Combination Name uLs

Continsin Tpe
iﬁ Load Combinations ‘l”ﬁl MNaotes Modify./Show Notes

Combinations Click to: Auto Combination Ne
o [ Add New Combo ] Define Combination of Load Case/Combo Results
3J1.0DL=0.3LL+1,0EG-X+0.3E0- [ Add Copy of Combo... ]
9)1.00L+0.3LL-1,0EQ3+0.3EG Load Name Scale Factor A
7)1.00L+0.3LL+1,0EQ-Y+0.3EQ- -
5H.0DL+0.3LL-1,0EG-Y+0.3E0> B [ ModifyiShow Combn ] v [1138DL v|1
103)1.0DL+1.0 EQX (212011500 =
1041 0DL-1.0 EQ-X [ Delete Comba ] ¥ : .
106)1.0DL-1.0 EQ-Y [3}1 ODL+0.3LL+1,0BQ-X+0... || 1.
105)1.0DL+1.0 EQ-Y =
6)1.0DL+0.3LL-1 DEG-X-0. 3Er.w|;| B [ Add Defautt Design Combos... ] [4}1 0DL+0.3LL+1.0EQ-¥D.... | = [ 1.
10)1.0DL=0.3LL-1.0EQ-Y-0.3EG-] [5}1 ODL+0.3LL-1,0EG-Y+D.... | = | 1.
4)1.0DL+0.3LL+1.0EQ-%-0.3EQ _
A1 0N +0 2 1 =1 OFNYN FNDS [ = ] [ = ] [G}‘I ODL+0.3LL-1.0EQG-XD.... [« (1.
4 1 3
l e [71.00L-03LL=1.0EQ-¥=0... | =] 1.
[3)1 ODL+0.3LL+1.0EG-YD.... | = |1.
[s11 0DL+031L-1 pERX0. [ 7|1 -

Design Selection

[F] Strength (Utimate) 7] Service - Nomal
[F] Service - Intial 7] Service - Long Temm
oK | [ cancel

Design load combination envelope




-120.
-160.
-200.
-240.
-280.
-320.
-360.
-400.
-440.
-480.
-620.
-560.
-600.

Soil pressure diagram for Seismic ultimate load combination (Min)
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ii! Soil Pressure Diagram - (ULS) Max [kM/m2]

£ iitiaiail s memasan s sas=snn
S e e R R R R R R
I

360

320.
280.
240.
200.

160
120

80.
40.

-4

-B0

-120.
-160.

Soil pressure diagram for Seismic ultimate load combination (Max)

Permissible SBC for design load combinations = 575 kN/m?
Maximum base pressure (downward) = 549 kN/m?< 575 kN/m? (Hence, OK)

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

o
and

Check for Punching Shear
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4.6 Design of combined footing:

E! Slab Resultant M11 Diagram - (ULS) Max [kMN-m/m]

E+3

4.80
4.40
4.00

3.60
3.20.
2.80

2.40
2.00
1.60
1.20
0.80
0.40
0.00
-0.40

Moment diagram in X-dir for Design load combination (Max)
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E+3

6.00
5.00
4.00
3.00
2.00
1.00
0.00
-1.00
-2.00
-3.00
-4.00
-5.00
-6.00
-7.00

Moment diagram in X-dir for Design load combination (Min)
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32 Slab Resultant M22 Diagram - (ULS) Max [kN-m/m]

E+3

4.80
4.40
4.00
3.60
3.20
2.80
2.40
2.00

1.60
1.20
0.80
0.40
0.00
-0.40

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)

_—— e

Ast = (0.85 x500:7 15- ([0.85x500x7 15)A2 - [2.36 x525x1 0/ 6x0.85x50012) /[35x1000))) A0.5) = ([35x1000)/(1.18x0.85x50012))

Minimum Pt 0.140 %
Minimum

Ast 1120
Provided Pt 0.251
Provided Ast 1795 mm?*
Dia of Reinforcement 20 Dia @ 175 mm cfc (Through)

o Cia @ 175 mm c/c (Extra)

o
fe b- 118--£,.

HD20@175CRS through Bottom - X Direction

E’i Slab Resultant M11 Diagram - (ULS) Max [kMN-m/m]
239 S
Load Case/Load Combination Component Type
() Load Case (® Resuttant Forces () Stresses Top Face
(@ Load Combination uLs | Max () Stresses Midsurface () Stresses Bottom Face
526
Display Options Componerit
(® Display Contours on Undeformed Shape O F ® Ml O vi3 526.
() Display Contours on Deformed Shape ) F22 ) M22 O w23 526.
() Display Contours in Extruded Form O Rz O mz O VMax 526
Scaling O FMax O Max 526
) FMin ) MMin 525
® 5 525.
Contour Averaging at Modes 525.
() Mone 525
(®) by Objects 525.
() by Selected Groups 525
Cortour Range 525.
Minimum 525 kN-m.fm Apply 525,
Mo N
Flexure design:
. r
Maximum Moment +M = 525.00 kKN.m/m
Bending moment in kN-m per Meter Concrete = 35 Mpa
Reinforcement = 500 Mpa
b 1000 mm
i Clear cover In Raft = 75 mm
3 r
| . [ f.b Slab Thickness, T = 800 mm
< - 3 . - r
Ay =| 4-"%-"1 - [dl'f_\-'d? = 236-M*-¢- Effective thickness, t = 715 mm




ﬁi Slab Resultant M11 Diagram - (ULS) Max [kN-m/m] Bz
384 Slab Forces/Stresses ? >
Load Case/Load Combination Component Type
() Load Case (®) Resuktant Forces (C) Stresses Top Face
@ Load Combination | ULS v [Max ~ O Stresses Midsurface ) Stresses Bottom Face 851
851
Display Options Component
(®) Display Contours on Undeformed Shape ) F11 ® M1 ) w13 851
) Display Contours on Deformed Shape O F22 O w22 O vz3 851.
(O Display Corttours in Extruded Form O Rz O Mz O VMax 851 .
Sealing ) FMax O MMax 851
O FMin O MMin 851
C Fvm 850.
Contour Averaging at Nodes 850.
O None 850.
(®) by Objects 850.
() by Selected Groups 850
Contour Range 850.
Mirimum 850 KcN-m/m [ Closs 850,
Mepdmum 851 kN-m/m
Flexure design:
- r
Maximum Moment +M = 850.00 kN.m/m
Bending moment in kMN-m per Meter Concrete fck = 35 Mpa
Reinforcement fy = 500  |Mpa
b 1000 mm
= Clear cover In Raft C = 75 mm
- r
| 1 iy f.b Slab Thickness, T = 800 mm
- - - - - r
Ag =| ¢"f“-'d = |¢'f_\-'d:| - 236-M*-¢- — Effective thickness, t = 715 mm
L ©"J 118-¢£f,”

el ol

AST

Minimurn Pt
Minimurm
Ast
Provided Pt
Provided Ast
Dia of Reinforcement

0.140

1120

0.412
2944

16

®

mm?*

Dia @ 175 mm c/c (Through)
Dia @ 175 mm c/c (Extra)

O.K.

[0.85 x500x715- {(0.85x500x7 15} A2 - (2.36 x850x10/6x0.85x50042)/(35x1000]))A0.5) x ((35x1000)/(1.18x0.85x50012))
= 2896.08 mm2

HD20@175CRS Through + HD16@175CRS Extra Bottom X Direction
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iii Slab Resultant M11 Diagram - (ULS) Max [kMN-m/m] 2
384 Slab Forces/Stresses ?
Load Case/Load Combination Compaonent Type E+3
O Load Case @ Resultant Forces (O Stresses Top Face
@) Load Combination uLs v [Max (O Stresses Midsurface () Stresses Bottom Face 1.03
1.03]
Display Options Component
@) Display Contours on Undeformed Shape O m ® M1 Oz .03
O Display Contours on Deformed Shape O 2 QO m22 O vz 1.03
) Display Contours in Extruded Form O F2 O mz O VMax 1.03.
Scaling O FMax O MMax 1.03
O FMin O MMin 1.03
) (R 1.03
Contour Averaging at Nodes 1.03
() Nore 1.03]
@) by Objects 1.03]
() by Selected Groups 1.03
Contour Range 1.03
Miimum b/ LT | Clese 1.03
- e
Flexure design:
. r
Maximum Moment +M = 1025.00 kM.m/m
Eending moment in kN-m per Meter Concrete fck = 35 Mpa
Reinforcement fy = 500 Mpa
[s] 1000 rmm
i Clear cover In Raft C = 75 mrm
b r
| . fv‘ f‘c.b Slab Thickness, T = 800 mm
x - 3 3 - - r
Ay = 1¢'f5-'d = N"f:.-'d, = 236-M*-d- g Effective thickness, = 715 mm

. 3
L fe b_ L18-¢p-£.

= -

Asr = [0.85 x500x7 15~ {[0.85x500x7 15) M2 - (2.36 x1025x10M6x0.85x50012) /[35x1000) ) N0.5) x [(35x1000) /(1.18x0.85x500/2))
= 3519.09 mm2
Minimum Pt = 0.140 %
Minimum _
st = 1120
Provided Pt = 0.502
Provided Ast = 3590 mm?
Dia of Reinforcemeant = 20 Dia @ 175 mm cfc (Through)
+ 20 Dia @ 176 mm cfc (Extra)

HD20@175CRS Through + HD20@175CRS Extra Bottom X Direction
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E

484 Slab Resultant M11 Diagram - (ULS) Max [kN-m/m]

389 Slab Forces/Stresses 7 X
Load Case/Load Combination Component Type E+3
() Load Case (@) Resultant Forces () Stresses Top Face
@® Load Combination | ULS o] Max v ) Stresses Midsurface O Stresses Bottom Face 130
1.30]
Display Options Component
@) Display Contours on Undeformed Shape O Fi @ M1 QO w3 1.30
() Display Contours on Deformed Shape QO F22 O M22 (@R} 1.30
O Display Contours in Extruded Form O Fi2 O miz O VMax 1 30.
Scaling O Fhax O MMz 1.30
) FMin ) MMin 1130
O Fvm 130
Contour Averaging at Nodes 1.30
O None 130
(®) by Objects 1.30
() by Selected Groups 130
Contour Range 1.30
o e 130
Mazdmum kN-m/m
Flexure design:
. v
Maximum Moment +M = 1300.00 kN.m/m
Bending moment in kMN-m per Meter Concrete fck = 35 Mpa
Reinforcerment fy = 500 Mpa
b 1000 mm
= Clear cover In Raft C = 75 mm
5 r
| o iy f.b Slab Thickness, T = 800 |mm
Age = |¢'f‘v'd = |l f}- d)” - 236-M*-¢9-—= r — Effective thickness, 1 = " 715 mm

. 2
L fe b- L18-p £~

f el - o

Asr = (0.85 x500x7 15~ ((0.85x500x715)A2 - (2.36 x1300x 10/ 6x0.85x50042) /(35x1000)))40.5) x ((35x1000)/(1.18x0.85x500/2])
= 4518.79 mm2
Minimurn Pt = 0.140 %
Minimum _
Ast = 1120
Provided Pt = 0.643
Provided Asf = 4600 mm?
Dia of Reinforcement = 20 Dia @ 175 mm cfc (Through)
+ 25 Cia @ 175 mm cfc (Extray)

HD20@175CRS Through + HD25@175CRS Extra Bottom X Direction



284 Slab Resultant M11 Diagram - (ULS) Max [kN-m/m] £2
184 Slab Forces/Stresses 7
Load Case/Load Combination Component Type E+3
(O Load Case @) Resultant Forces () Stresses Top Face
® Load Combination | ULS v Max v () Stresses Midsurface () Stresses Bottom Face 178
1.78
Digplay Cptions Component
(®) Display Contours on Undeformed Shape O F1 ® M1 w13 1.78
O Display Contours en Defomed Shape O 22 O mz2 O v 1.78
() Display Contours in Extruded Form O F12 O Mz ) VMax 1 75.
Scaling O FMax O MMax 1.78
O FMin ) MMin 1.78
O Fvm 1.78
Contour Averaging at Nodes 178
) Mone 1.78
(®) by Objects 1.78
) by Selected Groups 1.78
Contour Range 1.78
(75 Jutiom CEET [ oo 7o
e E—
Flexure design:
- r
Maximum Moment +M = 1775.00 kN.m/m
Bending moment in kMN-m per Metar Concrete fck = 35 Mpa
Reinforcement fy = 500 Mpa
b 1000 mm
- Clear cover In Raft c = 75 mrn
r
| . fv: fo-b Slab Thickness, T = 800 mm
a - 2 - - - r
Agr = 1¢"f§"d == M"f_\-'d:' = 236 M* ¢ Effective thickness, t = 715 mm

g 9.
L fo?l Lis gt

= e

O.K.

Asr = [0.85 x500x715- {[0.85x500x715)A2 - [2.36 x1775x10/6x0.85x500/2) /(35x1000)))A0.5) x ((35x1000)/(1.18x0.85x500/2))
= 6310.68 mm2
Minimum Pt = 0.140 %
Minimurm _
Ast = 1120
Provided Pt = 0.894
Provided Ast = 6391 mrm?
Dia of Reinforcement = 20 Dia @ 175 mm c/c (Through)
+ 32 Dia @ 175 mm c/c (Bxtra)

HD20@175CRS Through + HD32@175CRS Extra Bottom X Direction
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258 Slab Resultant M22 Diagram - (ULS) Max [kM-m/m] =]
159 Slab Forces/Stresses ?
Load Case/Load Combination Component Type
(O) Load Case (® Resultant Forces (7) Stresses Top Face
(®) Load Combination uLs | Max v () Stresses Midsurface () Stresses Bottom Face 526
526
Digplay Options Component
(®) Display Contours on Undeformed Shape O F11 O M1 O vi3 526
() Digplay Contours on Deformed Shape O F22 ® mM22 O w23 526.
O Display Contours in Edruded Form O Fi2 O m12 O VMax 526 .
Scaling ) FMax ) MMax 526
) FMin O MMin 526
@FT 525
Contour Averaging at Nodes 525.
() None 525
(®) by Objects 525
() by Selscted Groups 525
Contour Range 525
Mirimum kehm/m [T Cess 525
Mazdmum kN-m/m
Flexure design:
Maximum Moment +M = 52500 knm/m
Bending moment in kKN-m per Meter Concrete = 35 Mpa
Reinforcement = 500 Mpa
b 1000 mm
i Clear cover In Raft = 75 mm
| . f _: f.b Slab Thickness, T = " s0  mm
Ay =] ¢'f3_-'d = Ed:-f,_.-dl' - 236-M*-¢- f‘ P — Effective thickness, = 715 mm
L € ] 118 £
e
st = (0.85 x500x7 15- ([0.B5x500x7 15)A2 - (236 x525%1 0/ éx0.85x500A2) /[35x1000))) A0.5) x ((35x1000)/(1.18x0.85x50012))
= 1764.39 mm2
Minimum Pt = 0.140 %
Minimum _
Ast = 1120
Provided Pt = 0.251
Frovided Ast = 1795 rmm?*
Dia of Reinforcement = 20 Dia @ 175 mm cfc [Throughj
+ 0o Dia @ 175 mm cfc |Extray)

HD20@175CRS through Bottom Y Direction
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259 Slab Resultant M22 Diagram - (ULS) Max [kM-m/m]
|| ?
Load Case.Load Combination Component Type
() Load Case (® Resultart Forces () Stresses Top Face
® Load Combination uLs | Max v () Stresses Midsurface () Stresses Bottom Face 851
851,
Display Options Component
(@ Display Contours on Undsformed Shape O Fl1 (@RI [@R"E] 857.
() Display Contours on Deformed Shape O F22 (® m22 [@R"x] 851,
() Display Contours in Extruded Form O F12 O M2 O VMax 851.
Scaling O FMax ) MMax 851
) FMin ) MMin 851
Le0) 850
Contour Averaging at Nodes 850.
) None 850
(@) by Objects 850
() by Selected Groups 850
Cortour Range 850.
Minimum 850 kMN-m./m Apply Close 850
Maxdimum 851 kN-m/m
Flexure design:
Maximum Moment +M = '850.00 kNL.m/m
Bending morment in kiN-rm per Meter Concrete fck = 35 Mpa
Reinforcement fy = 500 Mpa
b 1000 mm
= Clear cover In Raft C = 75 mm
| i f‘._: f.b Slab Thickness, T = " 80 mm
Ay =l d= [(df-d)” = 236-M*p— | ——— Effective thickness, t = " 75 mm
: - f.-b 2
L € Jd L18 £,

e il

Asr —

= 2876.08 mm?2

Minimum Pt =
Minimum
Ast
Provided Pt =
Provided Ast =
Dia of Reinforcement =

0.140
120
0.412
2944

20
16

1758  mmcic [Through]
175 mm c/c (Extra)

0K

- [0.85 x500x715- {{0.85x500%7 15)A2 - (2.36 xB50x10A&x0.85x50042) /(35x1000)])A0.5) x {(35x1000)/(1.18x0.85x500A2))

HD20@175CRS Through + HD16@175CRS Extra Bottom Y Direction
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ia Slab Resultant M22 Diagram - (ULS) Max [kM-m/m] 23
284 Slab Forces/Stresses ? X
Load Case/Load Combination Component Type E+3
(O Load Case (® Resuttant Forces () Stresses Top Face
® Load Combination uLs || Max v (O Stresses Midsurface () Stresses Bottom Face 1.03
1.03
Display Options Component
(®) Display Contours on Undeformed Shape O F11 O M w13 1.03
) Display Corttours on Deformed Shape O Fz2 @ M2 O va 103
O Display Contours in Extruded Fom O Fiz O mi2 O VMax 1 03.
Scaling ) FMax O MMax 1.03
) FMin O MMin 1.03
L 103
Contour Averaging at Nodes 1.03
O Nore 1.03
(®) by Objects 1.03
() by Selected Groups 1.03
Contour Range 1.03
Minimum 1025 Kchim/m gy Closs 103
— oz v
Flexure design:
Maximum Moment +M = 102500 kn.m/m
Bending moment in kN-m per Meter Concrete fck = 35 Mpa
Reinforcement fy = 500 Mpa
o 1000 mm
= Clear cover In Raft o] = 75 mm
| . f'._: f.b Slab Thickness, T = " &0 mm
Age = lyd=: |(drld) "= 236502 =T T Effective thickness, t = " 75 mm

L fe?] 118 8

— =

Asr = [0.85 x500x715- ((0.85x500x715)A2 - (2,34 x1025x10M6x0.85x50012) /(35x1000)))10.5) x ((35x1000)/(1.18x0.85x500/2))
= 3519.09 mm2
Minimurm Pt = 0.140 %
Minimum _ y
Ast = 1120
Provided Pt = 0.502
Provided Ast = 3590 mm?*
Dia of Reinforcement = 20 Dia @ 175 mm c/c (Throughy
+ 20 Dia @ 175 mm cfc [Bxtra)

oK.

HD20@175CRS Through + HD20@175CRS Extra Bottom Y Direction



=

Minimum Pt
Minirmum
Agt
Provided Pt
Provided Ast

Dia of Reinforcement

(0.85 x500x715- ({0.85x500x715)A2 - (2.36 x1300x10°x0.85x500/2) /[35x1000)])40.5) x ((35x1000)/(1.18x0.85x500/2))

4518.79 mm2

YT C—
£ | Lisgg,?

0.140 B
1120
0.643
4600 mm?
20 Dia @ 175
25 Dia @ 175
0K
1300

mm c/c (Through)
mm c/c (Extral

HD20@175CRS Through + HD25@175CRS Extra Bottom Y Direction

ia Slab Resultant M22 Diagram - (ULS) Max [kN-m/m] 23
389 Slab Forces/Stresses T
Load Case/Load Combination Component Type E+3
() Load Case (® Resultant Forces () Stresses Top Face
(®) Load Combination uLs | [ Max () Stresses Midsurface () Stresses Bottom Face 1.30
1.30!
Display Options Componert
(®) Display Contours on Undeformed Shape O 11 (@RI} w13 1.30
O Display Cortours on Deformed Shape QF2 @® u22 O va 1.30
() Display Contours in Extruded Fomm O F12 O w2 O VMax 1.30.
Sealing O FMax O MMax 1.30
O FMin O MMin 1.30
LUl 130
Contour Averaging at Nodes 1.30
O None 1.30
(®) by Objects 1.30]
() by Selected Groups 1.30
Contour Range 1.30]
Minimum kN-m/m Close 1.30
Mzxdimum 1301 kN-m/m
Flexure design:
Maximum Moment +M = N1300.00 kN.m/m
Bending moment in kN-rm per Mater Concrete fok = 35 Mpa
Reinforcement fy = 500 Mpa
b 1000 mm
Clear cover In Raft C = 75 mm
| - f ': fob Slab Thickness, T = [ 80 mm
Agy = bfyd = [(S-hyd )= 236307 ¢ Effective thickness, 1 = 7 725 mm
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184 Siab Resultant M22 Diagram - (ULS) Max [kM-m/m]

389 Slab Forces/Stresses ? x
Load Case/Load Combination Component Type E+3
() Load Case (®) Resultant Forces () Stresses Top Face
@ Load Combination uLs w | Max o~ (O Stresses Midsuface () Stresses Bottom Face 178
1.78
Display Options Component
(® Display Contours on Undeformed Shape O m (@ T4k [@R"E] 1.78

O Display Contours on Deformed Shape Q22 ® M2z O vz g8
O Display Contours in Extruded Fom O F12 O miz O VMax 178
Scaling () FMax ) MMasx 178
O FMin O MMin 178
@ ] 178
Contour Averaging at Nodes 178
(O Nore 178
@ by Objects 1.78
() by Selected Groups 178
Contour Range 1.78
o CEE] o= -
Maximum kN-m/m
Flexure design:
Maximum Moment +M = 177500 kN.m/m
Bending moment in kN-rm per Meter Concrete fck = 35 Mpa
Reinforcement fy = 500 | Mpa
b 1000 mm
= Clear cover In Raft C = 75 mrm
| - f_ b Slab Thickness, T = " 80
: 2 3 - .\' b ¥
Agr =] ¢'fy'd = N"f:.-'d’ = 236M*-¢- F Effective thickness, t = 715 mm

. =
ferb| LIS-df,"

e =

Asr = [0.85 x500x715- [[0.85x500x7 15)A2 - [2.36 x1775x10M6x0.85x500A2) /[35x1000)))A0.5) x ((35x1000)/(1.18x0.85x500A2))
= 4310.68 mm2
Minirmurm Pt = 0.140 %
Minimum _

Ast = 1120
Provided Pt = 0.894
Proviced Ast = 4391 mm?
Dia of Reinforcement = 20 Dia & 175 mm c/c Through

+ 32 Dia & 175 mm c/c [Extra)
0.K

HD20@175CRS Through + HD32@175CRS Extra Bottom Y Direction



4.8

Design of Foundation — 800mm thick (Top reinforcement)

_E_E_i Slab Resultant M11 Diagram - (ULS) Min [kMN-m/m]

Asr —

Minimum Pt
Minimum
Ast
Provided Pt
Provided Ast
Dia of Reinforcement

[ 3
fe® | 113,

e

0.85 x500x740- {(0.85x500x740) A2 - [2.36 x350x10/6x0.85x500/2) /(351000 ) A0.5) x ((35%1000)/(1.18x0.855500A2))

1127.36 mm2
= 0.140 %
= 1120
= 0.155
= 1149 mm?
= 16 Dia @ 176 mm c/c
+ (4] Dia @ 175 mm c/c

QK.

(Through)
(Extra)

HD16@175CRS through Top - X Direction

384 Slab Forces/Stresses ?
Load Case/Load Combination Component Type
(O Load Case (®) Resultant Forces () Stresses Top Face
@ Load Combination | ULS o|Min  ~ O Stresses Midsurface ) Stresses Bottom Face -350
-350.
Display Options Component
-35
(®) Display Contours on Undeformed Shape O ® M1 O Vi3 350.
(O Dieplay Contours on Deformed Shape ) Faz2 O M2z O vz3 -350.
O Display Contours in Exdruded Form O F12 O m12 O VMax -350
Scalng O FMax O MMax -350
) FMin O MMin -350
®E -361.
Contour Averaging at Nodes -351.
O MNone -351.
(® by Objects 351,
(O by Selected Groups 351
Contour Range -351.
- - CEE] | oo 351
p— i
Flexure design:
Maximum Moment +M = 350.00 knm/m
Bending moment in kiN-m per Meter Concrete fck 35 Mpa
Reinforcement fy 500  Mpa
b 1000 mm
- - Clear cover In Raft C 50 mm
- raadl| f.b Slab Thickness, T | 800 mm
Agy = | b fpd = [[dfd)” - 236 M —— | ——— Effective thickness, t "0 mm
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iﬁ Slab Resultant M11 Diagram - (ULS) Min [kN-m/m]

284 Slab Forces/Stresses ? X
Load CasesLoad Combination Compaonent Type
() Load Case (®) Resuttant Forces () Stresses Top Face
(® Load Combination uLs ~ | |Min v () Stresses Midsurface () Stresses Bottom Face -700
-700.
Display Options Component
(® Display Contours on Undeformed Shape [@Rall ® M [@R"E] 700
() Display Contours on Deformed Shape Q) F22 O mzz O vza -700.
() Display Contours in Extruded Form [@Ra O mz O VNax -700.
Scaling O FMax O MMax 700
O FMin O MMin 700
O Fm 701,
Contour Averaging at Nodes 701
O None -701.
(®) by Objects 701,
() by Selected Groups 701
Contour Range -701.
Minimum -701 kN-m/m m Close 701
Maxdmum 700 kN-m/m
Flexure design:
Maximum Moment +M = 700.00 kN.m/m
Bending moment in kik-m per Meter Concrete fck = 35 Mpa
Reinforcement fy = 500 Mpa
b 1000 mm
= = Clear cover In Raft Cc = 50 mrm
| . fx_: | f.b Slab Thickness, T = " 80 mm
Ay =|d fy'd = |+ f’_- d)” - 236-M*-¢ f'- oS! — Effective thickness, 1 = " 740 mm
L © 118,
=
Ast - [0.85 x500x740- ({0.85x500x740) A2 - [2.36 x700x1046x0.85x500A2) /[35x1000)]) A0.5) x ({35x1000)/(1.18x0.85x500A2))
= 2285.24 mm2
Minimum Pt = 0.140 %
Minimum _
Ast = 1120
Provided Pt = 0.311
Provided ast = 2298 mm?
Dia of Reinforcement = 15 Dia @& 175 mm c/c {Throughyj
+ 16 Dia @ 175 mm c/c (Extra)
O.K.

HD16@175CRS Through + HD16@175CRS Extra Top X Direction



iﬂ Slab Resultant M17 Diagram - (ULS) Min [kN-m/m]

i‘ij
Load Case/Load Combination Component Type
(0 Load Case (® Resultant Forces (0 Stresses Top Face
@ Load Combination | ULS v|[Mn  ~ O Stresses Midsufface O Stresses Bottom Face -875
-875
Display Options Component
(@ Display Contours on Undeformed Shape O ® M1 [@RIE] 875
(O Display Contours on Deformed Shape O F2 O M22 (@) 7] -875
() Display Contours in Extruded Form O F12 O m12 O VMax -875
Scalng O FMax O MMax -B75
O FMin O MMin -875
@75 876
Contour Averaging at Modes -876
O Nore -876
(®) by Objects -876
(O by Selected Groups 878
Contour Range -876
Minimum kN-m/m Apply Close 876
Maxdmum B75 kN-m/m
Flexure design:
Maximum Moment +M = B75.00 kLm/m
Bending moment in kiN-m per Meter Concrete fck = 35 Mpa
Reinforcement fy = 500 Mpa
b 1000 mm
- - Clear cover In Raft C = 50 mmm
. fv: | f‘c b Slab Thickness, T = i 800 mm
Ay =|d f‘\- d- |ld "3.-"33- = 236M*¢ f- b | C—— Effective thickness, 1 = i 740 mm
L € J LI8dbf,"
_—
Asr = [0.85 x500x740- ((0.85x500x740) A2 - (2,36 %87 5x10/6x0.85x50042) /(35x1000)))40.5) x {(35x1000)/(1.18x0.85x50012))
= 2876.44 mm2
Minimum Pt = 0.140 %
Minimum _
Ast = 1120
Provided Pt = 0.398
Provided Ast = 2944 mm?
Dia of Reinforcement = 16 Dia @ 175 mm cfc (Through)
+ 20 Dia @ 175 mm cfc (Extra)
O.K.

HD16@175CRS Through + HD20@175CRS Extra Top X Direction



EEE Slab Resultant M11 Diagram - (ULS) Min [kN-m/m]

154 Slab Forces/Stresses

Load Case/Load Combination Companent Type E+3
() Load Cass (® Resuttant Forces () Stresses Top Face
(® Load Combination uLs ~ || Min e () Stresses Midsuface () Stresses Bottom Face -1.18
-1.18
Display Options Companent
(®) Display Contours on Undeformed Shape O M (® M11 O viz -1.18
() Display Contours on Deformed Shape O F22 O m22 (@R -1.18
() Display Cortours in Extruded Form @Rz O miz2 ) VMax -1.18
Scaing O FMax O MMax -1.18
O FMin ) MMin -1.18
O Am 118
Contour Averaging at Nodes -1.18
O None -1.18
(®) by Objects -1.18]
() by Selected Groups 118
Contour Range -1.18
E— Rl [ oo -
Maximum kMN-m/m
Flexure design:
Maximum Moment +M = M7s00 km/m
Bending moment in kMN-m per Meter Concrete fck = 35 Mpa
Reinforcement fy = 500 Mpa
b 1000 mm
- Clear cover In Raft C = 50 mm
n f\_: | fc.b Slab Thickness, T = i 800 mm
Ag=|¢ f‘\-'d = [+ f,_- d)” - 236M*¢ 1.' rre] ——r Effective thickness, t = " 74 mm
L € 1118 f,..‘
= =
As = (0.85 x500%740- ([0.85x500%740) A2 - (2,36 x1175x10A6x0.85x500A2)/[35x1000])] A0.5) x [[35x1000)/(1.18x0.85x50012))
= 3910.25 mmz2
Minimum Pt = 0.140 %
Minimum
= 1120
Ast
Provided Pt = 0.534
Provided Ast = 3954 rnm?
Dia of Reinforcement = 16 Dia @ 175 mm c/c (Throughj
+ 25 Dia @ 175 mm c/c (Extra)

HD16@175CRS Through + HD25@175CRS Extra Top X Direction
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_EH Slab Resultant M22 Diagram - (ULS) Min [kMN-m/m]

Ei Slab Forces/Stresses

Load Case/Load Combination
(O Load Case
(®) Load Combination uLs ~ | [Min

Display Options
(@ Display Contours on Undsformed Shape
() Display Cartours on Deformed Shape
() Display Cortours in Exruded Fom

Scaling

Contour Aversging at Nodes
() Nore
@) by Objects
() by Selected Groups

Contour Range
Minimum -351 kN-m/m

Mazxdimum -350 kN-m/m

Componert Type
(®) Resultart Forces

() Stresses Midsurfacs

Componert
OFNn
[0} 7]
O F12
O FMax
) FMin
O FuM

() Stresses Top Face
() Stresses Bottom Face

O mn O wvi3
® M2z O va
O miz O VMax
) MMax

) MMin

-350
-350
-350
-350
-350
-350
-350
-351
-351
-351
-351
-351
-351
-351

Flexure design:

Maximum Moment +M

= 350.00 kN.m/m

Bending moment in kM-m per Mater

[+ 1000 mm

Concrete
Reinforcement

Clear cover In Raft

| 2 2

- - ¥y
Age = [0 fd - (06 4)" - 236Mm 0 | ———
JLsef”

_— s

Asr -

=

c

= 1127.36 mm2

Minimum Pt
Minimum
Ast
Provided Pt
Provided Ast

Dia of Reinforcement

0.140

1120

0.155
114%
16

] f.b Slab Thickness, T

Effective thickness,

£

i

Dic @ 175 mm c/c (Throughy
Dic @ 175 mm c/c (Extra)

fck
fy

= 740

= (0.85 %5007 40- ([0.85x500x740) A2 - (2.36 x350x10/6x0.85x500/2) /(35x1000)}) 0.5 x [(35x1000) /(1.1 8x0.85%50012))

Mpa
Mpa

mm
mm

mm

HD16@175CRS through Top - Y Direction
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189 Slab Resultant M22 Diagram - (ULS) Min [kN-m/m)]

159 Slab Forces/Stresses ? X
Load Case/Load Combination Component Type
() Load Case (® Resuttant Forces () Stresses Top Face
(®) Load Combination uLs ~ | | Min w () Stresses Midsurface () Stresses Bottom Face -700
-700.
Display Options Component
(@) Display Contours on Undeformed Shape O [@R)5] O vi3 700,
() Display Contours on Deformed Shape O F22 ® M22 O Va3 -700.
() Display Contours in Extruded Form O F12 O M2 O VMax -700.
Scaling O FMax O MMax -700
O FMin O MMin =700
@) Ful 701,
Contour Averaging at Nodes 701
() MNone =701,
(@) by Objects -f01.
() by Selected Groups 701
Contour Range -701.
Minimum -701 lkN-m/m m Close 701,
Mazdmum -700 kMN-m/m
Flexure design:
Maximum Moment +M = 700,00 kN.m/m
Bending morment in kiN-m per Mater Concrete fck = 35 Mpa
Reinforcement fy = 500 Mpa
b 1000 rmm
- - Clear cover In Raft C = 50 mm
- f\_: | f.b Slab Thickness, T = " 80 mm
Ay = |bf,d— [(bf,-d)” - 236 35"‘1"‘.' | — Effective thickness, t = " 740 mm
) ) b 2
L €] 118-¢f;
—
s = [0.85 x500:x7 40~ ((0.85x500x7 40) A2 - (2.36 x700x10/6x0.85x500A2) /(35x1000)])A0.5) x ((35x1000)/(1.18x0.85x50012))
= 2285.24 mm2
Minirnurn Pt = 0.140 %
Minimum _
Ast = 1120
Provided Pt = 0.311
Provided Ast = 2298 mm?
Dia of Reinforcement = 16 Dia @ 175  mmc/c [Through)
+ 16 Dia @ 175 mm cfc (Extra)
0K

HD16@175CRS Through + HD16@175CRS Extra Top Y Direction



Slab Resultant M22 Diagram - (ULS) Min [kMN-m/m]

ﬁi Slab Forces/Stresses

Minimum Pt
Minimum
Ast
Provided Pt
Provided Ast
Dia of Reinforcement

= 2876.44 mm2

0.140 B

1120

0.298

2944 mm*
16 Dia @ 175 mm c/c (Through)
20 Dic @ 175 mm c/c (Extra]

O.K.

HD16@175CRS Through + HD20@175CRS Extra Top Y Direction

Load Case./Load Combination Component Type
() Load Case (® Resultant Forces () Stresses Top Face
@ Load Combination | ULS | Min () Stresses Midswface () Stresses Bottom Face -875
-875
Display Options Component
(®) Display Contours on Undeformed Shape [@Ral (@R} O viz 875
() Display Contours on Deformed Shape ) F22 ® M22 [@R'74] 875
() Display Contours in Extruded Form O F12 O M1z ) VMax -875
Scaing O FMax O MMax -876
) FMin ) MMin -876
@) Fur -876
Contour Averaging at Nodes -876
O None -876
(®) by Objects -876
() by Selected Groups 876
Contour Range -876
E— (B [ o= -
Mot T
Flexure design:
Maximum Moment +M = 87500 kn.m/m
Bending moment in kN-m per Meter Concrete fck 35 Mpa
reinforcement fiy 500 Mpa
b 1000 mm
= - Clear cover In Raoft c 50 mm
- f\j | fb Slab Thickness, T [ 80 mm
Agr = L d - [(pf,d)” - 236M"¢ 3 S Effective thickness, " 740 mm
s b b P
L €l 118-¢f,
e
Adr = (0.85 x500x740- ((0.85x500x740) A2 - [2.36 x875x10A6x0.85x500A2)/(35x1000)])~0.5) x ((35x1000)/(1.18x0.85x500172])
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388 Slab Resultant M22 Diagram - (ULS) Min [kN-m/m] 3
358 Slab Forces/Stresses [4
Load Case/Load Combination Componert Type E+3
() Load Case @ Resuttart Forces (O Stresses Top Face
® Load Combination uLs ~ | [ Min b () Stresses Midsurface () Stresses Bottom Face -1.18
-1.18
Display Options Component
(®) Display Contours on Undeformed Shape [@)al! O M1 O via -1.18
() Display Contours on Deformed Shape O F22 ® M2 O v -1.18
) Display Cortours in Extruded Form O Fi2 O mz2 O VMax -1.18
O FMax ) MMax .1.18
) FMin ) MMin 118
O Fum 118
Contour Averaging at Nodes -1.18
O None -1.18
®) by Objects -1.18
() by Selected Groups 118
Contour Range -1.18
Minimum kN-m/m m Close
Maximum kN-m/m
Flexure design:
Maximum Moment +M = 117500 kN.m/m
Bending moment in kh-m per Meter Concrete fck = 35 Mpa
Reinforcement fy = 500 Mpa
b 1000 mm
= - Clear cover In Raft C = 50 mmm
| " f\_: | £.b Slab Thickness, T = " &0 mm
Ag =|d f‘\. d- (| f}_-d)' - 236-M*-¢ f- ! i Effective thickness, t = " 70 mm
L € J L18df,"
el - e
Ast = (0.85 x500x740- ((0.85x500x740) A2 - (2.36 x1175x10/4x0.85x500A2)/(35x1000}])A0.5) x ((35x1000)/(1.18x0.85x500A2))
= 3910.25 mm2
Minimum Pt = 0.140 %
Minimum _
Ast = 1120
Provided Pt = 0.534
Provided Ast = 3954 mm?*
Dia of Reinforcement = 16 Dic @ 176 mm cfc [Through}
+ 25 Dia @ 175 mm cfc (Bxtra)
O.K.

HD16@175CRS Through + HD25@175CRS Extra Top Y Direction



Design of Foundation — 1000mm thick (Bottom reinforcement)

189 Slab Resultant M11 Diagram - (ULS) Max [kN-m/m]

ﬁ Slab Forces/Stresses

Load Case/Load Combination
() Load Case
(®) Load Combination uLs

Display Options
(®) Display Contours on Undeformed Shape
() Display Contours on Deformed Shape
() Display Contours in Exdruded Form

Scaling

Contour Averaging at Nodes
) None
(®) by Objecis
() by Selected Groups

Contour Range

Minimum kN-m/m
Mazdmum 636

Component Type

® Resultant Forces

() Stresses Midsurface

Component
O
O 2
O F2
O FMax
) FMin
O FuM

() Stresses Top Face

® MM
O M2
O M2
O MMax
() MMin

(O) Stresses Bottom Face

ov13
O vaz
O Vhax

686
686
686
686.
686
686
686
685
685,
685
685
685
685
685,

Flexure design:

Maximum Moment +Mx = 8500 kNm/m

Bending moment in kMN-m per Meter

b 1000 mm

| 2
Ay = |df,d- Jm: f,-d)" - 23

el -

Asr -
= 1791.05 mm2
Minimum Pt = 0.140 %
Minimurm
= 1400
Ast
Provided Pt = 0.196
Provided Ast = 1795 mm?*
Dia of Reinforcement = 20 Dia @ 175 mm c/c
+ 0 Dia @ 200 mmc/c
685 Q.K

= 10.85 x500x915- ([0.85x500x915)A2 - (2.3 x485x1 0A4x0.85x50012) /(35x1000)])A0.5) x ([35x1000)/{1.18x0.85x50042])

HD20@175CRS through Bottom X Direction




ia Slab Resultant M11 Diagram - (ULS} Max [kN-m/m] 22
#
Load Case/Load Combination Componert Type E+3
() Load Case (@ Resuttant Forces () Stresses Top Face
® Load Combination uLs v Max v () Stresses Midsuface () Stresses Bottom Face 1.10
1.10
Display Options Component
(® Display Contours on Undeformed Shape [@Ral! ® M1 O wvi3 1.10
O Display Cortours on Deformed Shaps Oz O M2 Ova 1.10
() Display Contours in Exdruded Form O F12 QO Mz ) VMax 1 10.
Scaling O FMax O MMax 1.10
O FMin O MMin 1.10
® R 1.10
Contour Averaging at Nodes 1.10
(O None 1.10
®) by Objecis 1.10
O by Selected Groups 110
Contour Range 1.10]
Minimum kN-mm Hoply Close 110
et r—
Flexure design:
Maximum Moment +Mx = 100,00 kn.m/m
Bending moment in kMN-m per Meter
Concrete fok = 35 Mpa
b 1000 mm Reinforcement fy = 500 Mpa
_ =
" 5 £.b Clear cover In Raft C = 75 mm
Age = |bipd = [(df,-d)” = 2360 o f‘ T E— slab Thickness, T = 1000 mm
e o € LISty Effective thickness, = 215 mm

Asr = (0.85 x500x915- ({0.85x500x915)A2 - (2.36 x1100x10M6x0.85x50042) /(35x1000)))A0.5) x ((35x1000)/(1.18x0.85x50012))
= 2906.49 mm2
Mirirnum Pt = 0.140 %
Minimum _ ’
Ast 1400
Provided Pt = 0.322
Provided Ast = 2944 mm?*
Dia of Reinforcement = 20 Dia @ 175 mm c/c (Through
+ 16 Dia @ 175 mm c/c (Extra)

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

89



84 Slab Resultant M11 Diagram - (ULS) Max [kN-m/m]

_Ei Slab Forces/Stresses

Load Case/Load Combination
() Load Case
®) Load Combination uLs | Max v

Display Options
(® Display Contours on Undeformed Shape
() Display Contours on Deformed Shape
() Display Contours in Extruded Form

Scaling

Contour Averaging at Modes
() None
(® by Cbjects
(O by Selected Groups

Contour Range
Minimum 1050 kN-m/m

Component Type
(®) Resultant Forces () Stresses Top Face
() Stresses Midsuface (O Stresses Bottom Face
Component
[@Xal! ® M1 O w13
O F2 O M2z Qv
O F12 O m12 O VMax
O FMax O MMax
) FMin ) MMin
O FvMm

q

1.05
1.05
1.05
1.05
1.05
1.05
1.05
1.05

1.05
1.05
1.05
1.05
1.05
1.05

Flexure design:

Minirnum Pt
Minimum
Ast
Provided Pt
Provided Ast
Dia of Reinforcement

Asr -

Maximum Moment +M = [1050.00 kKN.m/m
Bending moment in kMN-m per Meter Concrete fck
Reinforcement fy
b 1000 mm
= Clear cover In Raft C
| - f\_: fob slab Thickness, T
Ay =] ‘1-"1.}-"1 = [ld f}- d)” = 236 M*-dp-—— | Effective thickness, t

: 2
fcb_ 1.18- £

e

(0.85 x500x915- ([0.85x500x915)42 - (2.36 x1050x1046x0.85x50042) /(35x1000)))A0.5) x [[35x1000)/(1.18x0.85%500A2))

2770.82 mm2
= 0.140 k)
= 1400
= 0.307
= 2805 mm?*
= 25 Dia @ 175 mm c/c [Through)
+ 0 Dia @ 175 mrn cfc [Extra)
O.K

Mpa
Mpa

mm
mm

mm

HD25@175CRS through Bottom X Direction
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m—— e

>
fe b_ 118 £~

Minimum Pt 0.140 %
MIFI}I\I”;UH‘I 1400
Provided Pt 0.503
Provided Ast 4500 mm?*
Dia of Reinforcement 25 Dia @ 175 mm c/c [Through)
20 Dia @ 175 mm c/fc [Extra)
O.K.

= [0.85 x500x915- ({0.85x500x915)A2 - (2.36 x1700x 10/ éx0.85x50042)/(35x1000))) 10.5) x ((35x1000)/(1.18x0.85x500/2))
= 4563.42 mm?2

HD20@175CRS Through + HD25@175CRS Extra Bottom X Direction

18 S|ab Resultant M iagram - (ULS) Max [kN-m/m
Slab Resulf M11 Diag ULS) Max [kN | 23
159 Slab Forces/Stresses ?
Load Case/Load Combination Component Type E+3
() Load Case (® Resultant Forces () Stresses Top Face
@) Load Combination uLs 0 Max v () Stresses Midsurface (O Stresses Bottom Face 170
1.70
Display Options Component
(@) Display Contours on Undeformed Shape O F11 ® M [@R"E] 170
O Dispiay Contours on Deformed Shape OFz O mz2 O vz 170
() Display Contours in Edruded Fom O Fz O miz O VMax 1.70.
Scaling O FMax O MMax 1.70
) FMin O MMin 170
Ll 170
Contour Averaging at Nodes 1.70
(O None 1.70
(®) by Objects 1.70]
() by Selected Groups 170
Contour Range 1.70
Minimum 1700 lkeN-m/m m Close 1.70
— L
Flexure design:
Maximum Moment +M = N1700.00 kn.m/m
Bending moment in kN-m per Meter Concrete fck = 35 Mpa
Reinforcement fy = 500 |Mpa
b 1000 mm
= Clear cover In Raft C = 75 mrm
| . f 2 £ -b Slak Thickness, T = T 1000 mm
=, £,-d)” = 236 M*-p-— < v thi r
Ag = y—'d = [l v )" = 236-M*- ———— Effective thickness, t = 215 mm
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484 Slab Resultant M11 Diagram - (ULS) Max [kN-m/m]

ﬁ Slab Forces/Stresses

=

Load Case/Load Combination Component Type E+3
() Load Case (®) Resultant Forces () Stresses Top Face
(® Load Combination uLs ~ | [ Max () Stresses Midsurface () Stresses Bottom Face 232
232
Display Options Component
(® Display Cortours on Undeformed Shape (o)l ® M1 [@R4E} 232
(O Display Contours on Deformed Shape O F22 O M2z O w23 232
) Display Contours in Extruded Form QO Fi2 O 12 O VMax 2 32.
Scaling O FMax O MMax 232
O FMin O MMin 232
@ = 232
Contour Averaging at Modes 232
(O MNone 232
(® by Cbjects 232
(O by Selected Groups 232
Contour Range 232
i (] [ owe -
Mazdmum kN-m/m
Flexure design:
Maximum Moment +Mx = 232000 kN.m/m
Bending moment in kN-m per Meter
b 1000 mm
2 t | f.b
A, = q)fy-d - ld)-f‘\.-dl - 236-M* dpf‘—b r———T
< O
=N e 4 LIS-@-f,
Ast = (0.85 %500x915- ((0.85x500x915) A2 - (2.36 x2320x10°6x0.85x50042) /(35x1000))] A0.5) x ([35x1000)/(1.18x0.85x50012))
= 6335.69 mm2
Minimurm Pt = 0.140 %
Minimum _
At = 1400
Provided Pt = 0.698
Provided Ast = 6391 mm?
Dia of Reinforcement = 20 Dia @ 175 mm cfc (Throughj
+ 32 Dia @ " s mm cfc (Extra)

HD20@175CRS Through + HD32@175CRS Extra Bottom X Direction



#4 Slab Resultant M22 Diagram - (ULS) Max [kN-m/m]

289 Slab Forces/Stresses

Load Case/Load Combination
() Load Case

Component Type
(®) Resultart Forces

() Stresses Top Face

E

@ Load Combination | ULS o] Max v O Stresses Midsutace (O Stresses Bottom Face 681
681
Display Options Component
(®) Display Cortours on Undeformed Shape Om O M O w3 o
) Display Cortours on Deformed Shape O F2 ® M2 O vz3 881
() Display Cortours in Exdruded Form O F12 O M2 ) VMax 681 .
Sealing O FMax ) MMax 681
O FMin ) MMin 681
G Fwm 680
Contour Averaging at Nodes 680.
) None 680
(@) by Objects 680
() by Selected Groups 680
Contour Range 680
M T v Cloe 680
Maximum kN-m/m
Flexure design:
Maximum Moment +Mx = 500 knmim
Bending moment in kMN-m per Meter
Concrete fok = 35 Mpa
=] 1000 mm Reinforcement fy = 500 Mpa
- ': f.b Clear cover In Raft = = 75 mm
Ay = d— [(df,-d)] - 236M*d—= e Slab Thickness, T = " 000 mm
) ) £ 11898, 2 r
= v Effective thickness, t = 215 mm
el e

Asr
= 1791.05 mm2
Minimum Pt = 0.140 %
Minimum _
Ast = 1400
Provided Pt = 0.196
Provided Ast = 1795 mm?
Dia of Reinforcement = 20 Dia @ 175 mm c/c
+ [} Dia @ " a7s mm c/c

QK.

[Through)
[Extra)

- (0.85 x500x915- ((0.85x500x915)A2 - (2.36 x685x10/6x0.85x5002) /(35x1000)])0.5) x ([35x1000)/(1.18x0.85x50012)]

HD20@175CRS through Bottom Y Direction
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_ﬁi Slab Resultant M22 Diagram - (ULS) Max [kN-m/m]

389 Slab Forces/Stresses T
Load Case/Load Combination Component Type
(O) Load Case (® Resultant Forces () Stresses Top Face
(®) Load Combination uLs ~ | [Max ™ () Stresses Midsurface () Stresses Bottom Face
Display Options Component
(®) Display Contours on Undeformed Shape O M O M1 O Vi3
() Display Contours on Deformed Shape O F22 ® M2z O vz3
() Display Contours in Bxtruded Form O F12 QO Mz ) WMax
Sealing O FMax O MMax
O FMin O MMin
O FuM
Contour Averaging at Modes
) None
(®) by Objects

() by Selscted Groups

£

Contour Range
Mirimum Ko/ (| Close
- e
Flexure design:
Maximum Moment +Mx = "1100.00 kN.m/m
Bending moment in kM-m per Meter
Concrete fck = 35 Mpa
b 1000 mm Reinforcement fy = 500 Mpa
- _: f.b Clear cover In Raft C = 75 mmm
Ay =i, d- [(bf -d)” - 236M"} fA 5 | - slab Thickness, T = " 000 mm
- - <’ 118 £, . r
. A — = 4 Effective thickness, t = 215 mm

Asr = [0.85 x500x915- ((0.85x500x915)A2 - (2,36 x1100x10M6x0.85x50042)/(35x1000))) 40.5) x ((35x1000)/(1.18x0.85x500A2))
= 2906.49 mm2
Minimum Pt = 0.140 %
Minimurm
Ast 1400
Provided Pt = 0.322
Provided Ast = 2944 mm?*
Dia of Reinforcernent = 20 Dia @ 175 mm c/c [Through)
+ 16 Dia@ | 1756 mmc/c (Sxdra)

O.K.

HD20@175CRS Through + HD16@175CRS Extra Bottom Y Direction




ﬁ Slab Resultant M22 Diagram - (ULS) Max [kN-m/m] 4]
84 Slab Forces/Stresses ?
Load Case/Load Combination Component Type E+3
() Load Case (®) Resultant Forces () Stresses Top Face
(® Load Combination uLs | Max v () Stresses Midsuface () Stresses Bottom Face 170
1.70
Display Options Component
(®) Display Contours on Undeformed Shape [@Ra] O M1l [@R"E] 1.70
O Display Cortours on Deformed Shape O ® Mz Ova 170
() Display Cortours in Edruded Fom O F12 O M1z O VMax 1.70.
Sealing () FMax O MMax 1.70
O FMin O MMin 170
U 170
Contour Averaging at Nodes 1.70
e 1.70
St T 170
() by Selected Groups 170
Contour Range 1.70
Mirimum 1700 kNem/m Ehppy 3 Close 170
— -
Flexure design:
Maximum Moment +M = 1700.00 kh.m/m
Bending moment in kN-m per Meter Concrete fck = 35 Mpa
Reinforcement fy = 500 Mpa
b 1000 mm
= Clear cover In Raft C = 75 mirm
| 1 fv: fo-b Slab Thickness, T = " 000 mm
Agy = |¢'fy'd = |¢-f}.-d:' = 236 M%< Effective thickness, t = 915 mm

— o
L feb] 18-f,"

=

O.K.

At = (0.85 x500x915- [(0.85x500x915)A2 - (2.36 x1700x 10/ 6x0.85x50042) /(35x1000))) A0.5) x {(35x1000)/(1.18x0.85x500/2))
= 4563.42 mm2
Minirnurn Pt = 0.140 %
Minirnurm _
At = 1400
Provided Pt = 0.503
Provided Ast = 4600 mm?
Dia of Reinforcement = 25 Dia @ 175 mm c/c (Through)
+ 20 Dia @ 175 mm c/fc (Extra)

HD20@175CRS Through + HD25@175CRS Extra Bottom Y Direction
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254 Slab Resultant M22 Diagram - (ULS) Max [kh-m/m] (=3

i X
Load Case/Load Combination Component Type E43
(O Load Case (® Resultant Forces () Stresses Top Face
® Load Combination ULs ~ | [Max () Stresses Midsurface (O Stresses Bottom Face 170
1.70
Display Options Component
(® Display Cortours on Undeformed Shape O O M1 O viz 1.70
() Display Corttours on Deformed Shape O 2 ® M2 O va3 170
() Display Cortours in Extruded Form O F12 O M1z O VMax 1.70.
Sealng O FMax O MMax 1.70
) FMin O MMin 1.70
@S 170
Contour Averaging at Modes 1.70
(O None 1.70
® by Cbjects 1.70]
(O by Selected Groups 1.70
Cortour Range 170
Minimum kN-m/m Apply Close 170
— v
Flexure design:
Maximum Moment +M = "1050.00 kN.m/m
Bending moment in ki-m per Meter Concrete fck = 35 Mpa
Reinforcement fy = 500 Mpa
b 1000 mm
= Clear cover In Raft o] = 75 mm
| o fv: fob slab Thickness, T = " 100 rmm
Ag = |dfy-d— [(bf,d)” - 236M* e | > Effective thickness, 1 = " 915 mm
L €l 1L18-p£."
{ e ol - n
A = (0.85 x500x915- ((0.85x500x315)A2 - (2.36 x1050x10A6x0.85x50042) /(35x1000))) ~0.5) x ((35x1000)/(1.18x0.85x50012))
= 2770.82 mm2
Minimum Pt = 0.140 %
Minimurn _
Ast = 1400
Provided Pt = 0.307
Provided Ast = 2305 mm?
Dia of Reinforcement = 25 Dia @ 175 mm cfc [Through)
+ Le] Dia @ 175 mm cfc [Extra)
Q.K.

HD25@175CRS through Bottom Y Direction



£59 Slab Resultant M22 Diagram - (ULS) Max [kN-m/m] ==
| ?
Load Case/Load Combination Component Type E+3
() Load Case (® Resuttart Forces () Stresses Top Face 1.48
(®) Load Combination ULS ~||Max v () Stresses Midsurface () Stresses Bottom Face 148
Display Options Component 1.48
(®) Display Contours on Undeformed Shape O O M1 O w13 148
(C) Display Contours on Deformed Shape () F22 (® M22 O va3 148
(C) Display Contours in Extruded Form O F12 O Mz O WMax 1.43.
Sesing O Fhlax O MMax '
) FMin ) MMin 1.48
O FM 148
1.48
Cortour Averaging at Modes 148
() MNone :
(®) by Objects 1.48
O by Selected Groupe 1.48
1.48
Contour Range
o vy K
— T
Flexure design:
Maximum Moment +Mx = N47500 km/m
Bending moment in kiN-m per Meter
Concrete fck = 35 Mpa
b 1000 mim Reinforcernent fy = 500 Mpa
- f\_: f.b Clear cover In Raft C = 75 mm
Agp = | b fypd = [[df,-d)” - 3-55'3""3"?‘ = |—., Slab Thickness, T = [ e mm
LT € LISd L, Effective thickness, = " 915 mm
Asr -

Minimum Pt
Minimum
Ast
Provided Pt
Provided Ast
Dig of Reinforcerment

(0.85 x500x915- ({0.85x500x915) A2 - (2.3 x1475x10A6x0.85x500/2) /(35x1000))) A0.5) x ([35x1000)/(1.18x0.85x500A2))

3935.68 mm2

0.140 %

1400

0.432

3954 mm?®

25 Dia @ 175 mm c/c (Through)
15 Dia@ | 175  rmmc/c  [Exro)

O.K.

1

HD25@175CRS Through + HD16@175CRS Extra Bottom Y Direction
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ia Slab Resultant M22 Diagram - (ULS) Max [kN-m/m]

]
Load Case/Load Combination Companent Type E+3
(O Load Case (® Resuttant Forces () Stresses Top Face
(® Load Combination uLs | Max (O Stresses Midsuface () Stresses Bottom Face 268
2.67
Digplay Options Companent
(®) Display Contours on Undeformed Shape O m ) M1 [@R"iE] 2.66
O Display Contours on Deformed Shape O 2 ® M2 O va3 2.65
) Display Contours in Extruded Form O F12 O M1z O VMax 2 55.
Scaling O FMax O MMax 2.64
O FMin ) MMin 263
i 262
Contour Averaging at Nodes 2.61
O Nane 2.61
(® by Objects 2 60
() by Selected Groups 2,59
Contour Range 2.58
Minimum kN-m/m Apply Closs 258
Maimum K/
Flexure design:
Maximum Moment +M = "2675.00 kM.m/m
Bending moment in kN-m per Mster Concrete fck = 35 Mpa
Reinforcement fy = 500 Mpa
b 1000 mm
= Clear cover In Raft C = 75 mrm
| - f\_: f‘c b Slab Thickness, T = i 1000 | \mm
Agy =| 4-"f§.'d - (e f}. d) - 236M*-¢ T = Effective thickness, t = " 15 mm
L c"Jd L18-¢p L,
f el - —a
Asr

Minimum Pt
Minimum
Ast
Provided Pt
Provided Ast

= [0.85 x500x915- ([0.85x500x915)A2 - [2.36 x2675x10/6x0.85x50042) /(35x1000)))A0.5) x (351000} /(1.18x0.85x5002))

= 7380.61 mm2

Dia of Reinforcement =

0.140

1400

0.809

7401
25

%
I"HI’T‘I2

Dia @ 175
Dia @ 175

Q.K.

mm cfc [Through)

mm cfc |Extral)

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

i_ﬁ Slab Resultant M11 Diagram - (ULS) Min [kM-m/m]
384 Slab Forces/Stresses ? x
Load Case/Load Combination Component Type
() Load Case @ Resuftant Forces () Stresses Top Face
(® Load Combination uLs ~ | (Min v () Stresses Midsuface (O Stresses Bottom Face -700
=700
Display Options Component
(® Display Contours on Undeformed Shape [@Ral! ® M1 O vi3 F700
(O Display Contours on Deformed Shape O F2 O M2 O vz -700
(©) Display Contours in Extruded Form O F12 O M2 O VMax -700
Scaling O FMax O MMax -700
) FMin O MMin 700
Ll 701
Contour Averaging at Nodes -To1
O MNone =701
(® by Objects )]
O by Selected Groups 701
Contour Range =701
Mirimum khm/m Close 01
- o
dca £izo —1
Flexure design:
Maximum Moment +M = "700.00 kN.m/m
Bending moment in kM-m per Meter Concrete fck = 35 Mpa
Reinforcement fy = 500 Mpa
b 1000 mm
= - Clear cover In Raft C = 50 mm
- 2 f.b Slab Thickness, T = " o0 mm
Ag =\ f‘v d- (|4 f’_. d)” - 236M*¢ T Cam— Effective thicknass, t = 7 e mm
L =) 113"
—
Ast = [0.85 x500x740- ({0.85x500x740) A2 - (2,36 x700x10/6x0.85x50012)/(35x1000)))~0.5) x ((35%1000)/(1.18x0.85x50012))
= 1780.62 mm2
Minimum Pt = 0.140 %
Minimum _
Ast = 1400
Provided Pt = 0.191
Provided Ast = 1795 mm?*
Dia of Reinforcement = 20 Dic & 175 mm c/c (Through)
+ 0 Dic @ 175 mm c/c (Extra}
0.K.

HD20@175CRS through Top - X Direction



iﬂ 5lab Resultant M11 Diagram - (ULS) Min [kN-m/m] 3¢
388 Slab Forces/Stresses ? X
Load CasesLoad Combination Component Type E43
() Load Case (® Resuttant Forces () Stresses Top Face
(® Load Combination ULS ~ [Min v () Stresses Midsurface () Stresses Bottom Face -1.75
-1.75]
Display Options Component
(® Display Contours on Undeformed Shape [@Rall ® M1 O vi3 -1.75
() Display Cortours on Deformed Shape O F22 O m22 O v23 -1.75
() Display Contours in Extruded Form O Fi2 O w2 O VMax -1.75
Scaling O FMax O MMax 175
O FMin ) MMin 175
O Fm .75
Cortour Averaging at Nodes -1.75
() Neore -1.76
(® by Objects 175
(O by Selected Groups 175
Cortour Range -1.75
E— [E] o -
Mairu T
Flexure design:
Maximum Moment +M = "1750.00 kr.m/m
Bending moment in kiN-m per Meter Concrete fck = 35 Mpa
Reinforcement fiy = 500 Mpa
b 1000 mm
= Clear cover In Raft C = 50 mm
| . f 2| £ b Slab Thickness, T = " 1000 mm
< 336.N* y c - r
Age = | b fy d- [lo f}- d)” — 236 M*-¢ T Effective thickness, t = 940  mm
L €] 118¢f,"
Lo =
Asr = [0.85 x500x940- ((0.85x500x940)M2 - (2,36 x1750x10M6x0.85x50012) /(35x1000)))M0.5) x ((35x1000)/(1.18x0.85x500/2))
= 4567.54 mm2
Minimum Pt = 0,140 %
Minimum
Ast = 1400
Provided Pt = 0.4589
Provided Ast = 4600 mm?*
Dia of Reinforcement = 20 Dia @ 175 mm c/c (Through)
+ 26 Dia @ 176 mm c/c (Extra)
O.K.

HD20@175CRS Through + HD25@175CRS Extra Top X Direction
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ﬁi Slab Resultant M11 Diagram - (ULS) Min [kN-m/m]

389 Slab Forces/Stresses

Load Case/Load Combination Component Type E+3
() Load Case (®) Resultant Forces (O Stresses Top Face
@) Load Combination ULS ~ | (M v (O Stresses Midsuface () Stresses Bottom Face -1.15
-1.15
Display Options Component
(@) Display Contours on Undeformed Shape O 1 ® M1 O w13 -1.15
(O Display Contours on Deformed Shape () F22 O mzz [@R'7:3 -1.15
(O Display Contours in Extruded Fom QO F12 O M2 O VMax -1.15
Scaing () FMax ) MMax -1.15
O FMin O MMin -1.15
® =1 115
Cortour Averaging at Nodes 115
() Nene -1.15
@) by Objects 115
() by Selected Groups 115
Contour Range -1.15
i ] [ o .
Mok N
. [
Maximum Moment +M = 1075.00 kN.m/m
Bending moment in kN-rm per Metar Concrete fck = 35 Mpa
Reinforcerment fy = 500 Mpa
b 1000 mm
= Clear cover In Raft C = 50 mm
- r
| . il f.b Slab Thickness, T = 1000 mm
- - = - - - v
Ag = f‘\.-d = |ld f}-"*.‘ = 236 M*-d s ol Effective thickness, t = 240 mm

e
L Pl 118"

= e

Ast = (0.85 x500x740- ([0.85x500x740) A2 - (2,38 x1075x 10/ 6x0.85x5004.2) /(35x1000)))A0.5) x ((35x1000)/(1.18x0.85x50042))
= 2759.13 mm2
Minimum Pt = 0.140 ®
Minimurm _
Ast = 1400
Provided Pt = 0.298
Provided Ast = 2805 mm?
Dia of Reinforcement = 25 Dia @ 175 mm c/c [Through]
+ 0 Dia @ 175 mm c/c (Extra)

HD25@175CRS through Top - X Direction
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EEE Slab Resultant M11 Diagram - (ULS) Min [kN-m/m] 23
154 Slab Forces/Stresses ? X
Load Case/Load Combination Compaonent Type E+3
() Load Case (® Resultant Forces () Stresses Top Face
@ Load Combination | ULS o|[Min > O Stresses Midsuface O Stresses Battom Face 275
-2.75
Display Options Component
(® Display Contours on Undeformed Shape O M (® M1 (@)K} 2.75
() Display Corttours on Deformed Shape QO F22 O M2z O v -2.75
O Display Contours in Extruded Form O F12 O mi2 O VMax -2.75
Scaling O FMax O MMax -2.75!
O FMin O MMin -2.75
@7 -2.75
Contour Averaging at Nodes -2.75
O None 275
@) by Objects -2.75]
() by Selected Groups 275
Contour Range -2.75]
E—r [RE] | o -
— T
DESIGN OF RAFT
MATERIAL GRADES
Flexure design:
Maximum Moment +M = 275000 kN.m/m
Bending moment in kM-m per Meter Concrete fck = 35 Mpa
Reinforcement fy = 500 Mpa
b 1000 rmm
- % Clear cover In Raft c = 50 mm
| . 12 2 | fc.b Slab Thickness, T = M 1000  mm
Ag=|d fy d- [l f}- d)” - 236 M*-¢ f- 51 Effective thickness, t = 7 s mm

—a
L <P L18-¢p£,"

=

Asr = (0.85 x500x540- ((0.85x500x240) A2 - (2.36 x2750x10M6x0.85x50012) /(35x1000)))A0.5) x {[35x1000)/(1.18x0.85x500/2))
= 7370.74 mm2
Minimum Pt = 0.140 %
Minimum _
ast = 1400
Provided Pt = 0.787
Provided Ast = 7401 mm?*
Dia of Reinforcement = 25 Dia @ 175 mm cfc [Through)
+ 32 Dia @ 175 mm c/c (Extra)

O.K.

HD25@175CRS Through + HD32@175CRS Extra Top X Direction
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iﬂ Slab Resultant M22 Diagram - (ULS) Min [kMN-m/m]

89 Slab Forces/Stresses

() Stresses Top Face

Load Case/Load Combination Component Type
() Load Case (® Resultart Forces
(®) Load Combination uLs ~ | Min (O Stresses Midsurface
Display Options Component
(®) Display Contours on Undeformed Shape [@)al! [@R1}
() Display Contours on Deformed Shape ) F22 ® M22
(O Display Contours in Extruded Fom O Fi2 O Mm12
Scaling O FMax O MMax
O FMin ) MMin
O Fvm

Contour Averaging at Nodes
() None
(®) by Objects
(O by Selected Groups

Contour Range
Minimum 701 kMN-m/m

Mancimum 700 kN-m/m

() Stresses Bottom Face

O vi3
O vz
O VMax

Close

=700
-700

-700.

-700.

-700.

700
-700

701,

-701.

-701.

-701.

=701
-701

-701.

Mpa
Mpa

mm

mm

Flexure design:
Maximum Moment +M = 700,00 kn.m/m
Bending moment in kN-m per Meter Concrete fck = 35
Reinforcement fy = 500
b 1000 mm
= Clear cover In Raft C = 50
| - fv: | f.b Slab Thickness, T = " 1000
Ag=|0 fy'd = |le f}_-d)' - 236M* ¢ f- v (—— Effective thickness, t = " 54
L € ] L18-pf."
——
Asr = [0.85 x500x740- ((0.85x500x940) A2 - [2.36 x700x10M6x0.85x50072)/ (35x1000]))M0.5] x [[35x1000)/(1.18x0.85x500/2])
= 1780.62 mm2
Minimum Pt = 0.140 %
Minimum _ y
Ast = 1400
Provided Pt = 0.191
Provided Ast = 1795 mm?®
Dia of Reinforcement = 20 Dia @ 175 mm c/c (Throughy
+ [0} Dia @ 175 mm c/c (Extra)
O.K.

HD20@175CRS through Top - Y Direction
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i‘:j Slab Resultant M22 Diagram - (ULS) Min [kM-m/m] £2
284 Slab Forces/Stresses ? X
Load Case./Load Combination Component Type E+3
(O Load Case (® Resultant Forces () Stresses Top Face
@ Load Combination | ULS v|[Min v O Stresses Midsurface O Stresses Bottom Face -1.38
-1.38
Display Options Component
(@ Display Contours on Undeformed Shape O (SN Qvi3 138
(O Display Contours on Deformed Shape O F22 ® mM22 O vz3 -1.38
O Display Contours in Extruded Form O Fi2 O mi2 O VMax -1.38
Seaing O FMax O MMax 138
O Fhin O MMin -1.38
LAl -1.38
Contour Averaging at Nodes -1.38
() None -1.38
(@ by Objects 18
() by Selected Groups 1138
Contour Range -1.38
T o R ..
Mepdmurm kN-m/m
Flexure design:
- r
Maximum Moment +M = 1375.00 kN.m/m
Bending moment in kh-m per Meter Concrete fck = 35 Mpa
Reinforcement fy = 500 Mpa
b 1000 mm
o - Clear cover In Raft C = 50 mm
5 r
| " g 1 f.b Slab Thickness, T = 1000 | \mm
- - = - - - v
Ay =|¢ f‘v'd = |l f’_-'d.‘ - 236-M*-¢ e Effective thickness, t = 940  mm

T
L e 118¢p£,"

el o

Ast = (0.85 x500x940- ((0.85x500x940)12 - [2.36 x1375x 10/ 6x0.85x50042) /[35x1000)))70.5) x ((35x1000)/(1.18x0.85x500/2])
= 3555.14 mm2
Minimum Pt = 0.140 %
Minimum _
Act = 1400
Provided Pt = 0.382
Provided Ast = 3590 rmm®
Dia of Reinforcement = 20 Dia @ 175 mm c/fc (Through)
+ 20 Dia @ 175 mm c/fc (Extra)

HD20@175CRS Through + HD20@175CRS Extra Top Y Direction
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iﬁ Slab Resultant M22 Diagram - (ULS) Min [kMN-m/m] 52
384 Slab Forces/Stresses ? et
Load Case/Load Combination Component Type E+3
(O) Load Case (® Resultart Forces () Stresses Top Face
(® Load Combination uLs “ | Min v (O Stresses Midsurface () Stresses Bottom Face -1.75
-1.75]
Display Options Component
(®) Display Contours on Undeformed Shape O O M O Vi3 -1.75
(O Display Contours on Deformed Shape O F22 ® M22 ova -1.75
) Display Cortours in Exdruded Form O Fiz O M1z O VMax -1.75
Scaling O FMax O MMax -1.75
O FMin O MMin 175
O rvm 175
Cortour Averaging &t Nodes -1.75
) None -1.76
(®) by Objects .75
O by Selected Groups 175
Contour Range -1.75
i e -
i [ e
X105 Y51 Z0 {m << || >> | GLOBAL ~ | Units...

Flexure design:

Maximum Moment +M "1750.00 kN.m/m

Bending moment in ki-m per Meter Concrete fck = 35 Mpa
Reinforcement fy = 500 Mpa

b 1000 mm
- - Clear cover In Raft C = 50 mm
. ¥ - f‘c ‘b Slak Thickness, T = i 1000 mm
Age =|b fy'd = [l f’_.-d]' - 236-M*-p f' P Effective thickness, t = " o4 mm

—
L <] 118 £,

= =

At = [0.85 x500x740- ((0.85x500x940) A2 - (2.36 x1750x10/M6x0.85x500/A2) /(35x1000)))40.5) x ([35x1000)/(1.18x0.85x500A2))
= 4567.54 mm2
Minimum Pt = 0.140 %
Minimum _ y
Ast = 1400
Provided Pt = 0.489
Provided Ast = 4600 mim?
Dia of Reinforcement = 20 Dia @ 175 mm c/c (Through)
+ 25 Dia @ 175 mm c/c (Extra)

Q.K.

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.

We have placed alternate diameter bars of HD1é & HD25 instead of HD20 through bars
Reinforcement required/provided in drawings = HD20 @ 200 CRS = 1570mmz2
Reinforcement revised = HD25@400 CRS + HD16@400 CRS = 1225 + 502 = 1727 mm2 > 1570mm@

Extra bars of HD20 has been replaced by HD25.

Reinforcement required/provided in drawings = HD20 @ 200 CRS = 1570mmz2
Reinforcement revised = HD25@200 CRS = 2450 mm2 = 1570 mm2
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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

Properties: 800mm thick slab
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ﬂ Soil Subgrade Properties ? X ﬂ Soil Subgrade Property Data ?
Soil Subgrade Property Click to: General Data

1000 | [ Add New Property... | Property Name [10000 |
| AdCopyofPropety.. | Dispay Color N
[ Modify/Show Propery... | Property Notes | Modfy/Show Notes_. |
| DeetePrpety | Propery

Subgrade Modius kN/m3
Tk | [

Foundation supports

5.3 LOADING

5.3.1 Dead Load

— Dead load obtained from ETABS model

&
~
o
=]
o

Dead load obtained from ETABS model

]
<
=
N
A

Floor-Finish load obtained from ETABS model

109



o
ind
2]
5
e

Partition load obtained from ETABS model

o
ind
3 ‘
r

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

eus
and
[
Im
%‘

Live load obtained from ETABS model

5.3.3 EQX (Seismic Force in X-Direction)

— Seismic loads obtained from reactions of ETABS model

T

and
=
o
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&

EQX obtained from ETABS model

5.3.4 EQY (Seismic Force in Y-Direction)

— Seismic loads obtained from ETABS model

W
8
\
T
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_E_Eﬂ Point Loads (BEQY(3/3)_ABOVE) [kM, kM-m]

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:

106)1.0DL-1.0 EQY

A1 DD 20 31121 0EQYN RFNS T
L] n » 0K

105)1.00L+1.0 EQ-Y Tl
€)1.0DL+0.3LL1 DEQ—X-D.SEQ—YH Add Default Design Combos.

Cancel

3)1.00L+0.3LL+1,0EQ-X+0...
4)1.00L+0.3LL+1,0EQ-XA....
5)1.00L+0.3LL-1.0EG-Y+0....
6)1.00L+0.3LL-1.0EQ-X0....
71.00L+0.3LL+1,0EQ-Y+0...
8)1.00L+0.3LL+1.0EG-Y-D.

2N N 0T N

5)1.00L+0.3LL-1.0EQ-X=D.

Design Selection
7] Strength (Utimate) 7] Service - Nomal
7] Service - Initial [] Service - Long Tem

159 Load Combination Data
General Data
Load Combination Name us
Canrtion e
£#] Load Combinations [ =] Notes Modify/Show Notes.
Combinations Click to: Auto Combination No
Add New Combo... Define Combination of Load Case/Combo Resuts

3)10DL+0 3LL+1,0EQ%+0.3EQ" ‘Add Capy of Comba..
9)1.0DL+0 3LL1,0EQ %0 3EQY Lod Name Seale Facior a
DL 0 3 b e §
5)1.0DL=0.3LL-1 DEQ-Y+0.3E0-> B MockOhon Cogho, > |101.38DL
103)1.00L+1.0 EQX
104)1.0DL-1.0 EGX Delete Combe 21.20L+15LL

Design load combination envelope

359 Soil Pressure Diagram - (ULS) Max [kN/m2]

X

10.5
9.0
75

59 Soil Pressure Diagram - (ULS) Min [kN/m2]

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

Permissible SBC for design load combinations = 575 kN/m?
Maximum base pressure (Download) = 350 kN/m?< 575 kN/m? (Hence, OK)

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

Check for Punching Shear

5.7 Moment Diagram:

E+3

1.20
1.10
1.00
0.90
0.80
0.70!
0.60"
0.50
0.40
0.30
0.20
0.10
0.00

-0.10

Moment diagram in X-dir. for Design load combination (Max)
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ia Slab Resultant M11 Diagram - (ULS) Min [kN-m/m]

50.0
40.0
300
20.0
10.0
0.0
-10.0
-20.0
-30.0
-40.0
-50.0
-60.0
-70.0
-80.0

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

E Slab Resultant M22 Diagram - (ULS) Max [kN-m/m]

0.75
0.60,
0.45
0.30
0.15
0.00

-0.15

Moment diagram in Y-dir. for Design load combination (Max)
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E+3

0.30
0.20
0.10
0.00
0.10
-0.20
-0.30
-0.40
050
-0.60
0.70
-0.80
-0.90

-1.00

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

5.8 Design of combined footing

ﬂ Slab Finite Elernent Design - Bottom Rebar Intensity (Enveloping) [mma/m] - Direction 1 - Additional to 20 @ 175 mm

E+3

1.15
1.06
0.97
0.88
0.80
0.71
0.62
0.53
0.44
035
0.27
0.18
0.09
0.00

Bottom Reinforcement Dia in X direction
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259 Slab Finite Element Design - Bottorn Rebar Intensity (Enveloping) [mm2/m] - Direction 2 - Additional to 20 @ 175 mm

E+3

230
212
1.95

1.77
1.59.
1.42

124
1.06
0.88
0.71
0.53
0.35
018
0.00

Bottom Reinforcement Dia in Y direction

:5 Slab Finite Element Design - Top Rebar Intensity (Enveloping) [mm2/m] - Direction 1 - Additional to 16 @ 175 mm

E+3

1.15
1.06
0.97

0.88
U.BU.
0.71

0.62
0.53
0.44
0.35
0.27
0.18
0.09
0.00

Top Reinforcement Dia in X direction
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‘ 359 Slab Finite Element Design - Top Rebar Intensity (Enveloping) [mm2/m] - Direction 2 - Additional to 16 @ 175 mm

.,

E+3

3.95
3.65
3.34
3.04
2.73
2.43
2.13
1.82
1.52
1.22
0.91
0.61
0.30
0.00

Top Reinforcement Dia in Y direction
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6 COMBINED FOOTING CF/
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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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88 soil Subgrade Properties ? X 84 Soil Subgrade Property Data ?
Soil Subgrade Property Click to: General Data

oo ___| [ Add New Propetty... | Property Name [10000 |
[ Add Copy of Propety... | Display Color N
| Modify/Show Property | Property Notes [ Modfy/Show Notes...
[ Delete Property | Propety

Subgrade Moduius kN/m3
oK [Gonea |

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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:29 Point Loads (EQY(3/3)_ABOVE) [kN, kN-m] 3w

EQY obtained from ETABS model

6.4 Load Combinations

Design load combinations

1.35DL

1.2DL +15LL

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:

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

154 Load Combination Data

General Data
Load Combination Name

Combination Type

Combinations Click to:
e

Add Defautt Design Combos...
0K Cancel

5)1.0DL+0.3LL-1,0EQ-Y+0.3EG>

F |t e Fr=] Notes

Auto Combination

uLs
e

Define Combination of Load Case/Combo Results

Load Name

Scale Factor

» [1350L

21.2DL+1 5L

3)1.00L+0.3LL+1,0EQ-X+0.

4)1.00L+0.3LL+1,0EQ-X-D.

5)1.00L+0.3LL-1.0EQ-Y=D.

6)1.00L+0.3LL-1.0EG-X-D.

711.00L+0.3LL+1,0EG-Y+0.

8)1.00L+0.3LL+1,0EG-Y-D.

AR EEE

Design Selection
[] Strength (Utimate)

[ Service - Inital

9)1.00L+0.3LL-1,0EQ-X-D....

[ Service - Nomal
[ Service - Long Tem

Design load combination envelope

B

89 Soil Pressure Diagram - (ULS) Max [kN/m2]

480.
440.

400.

360.
320.I
280.

240.
200.
160.
120.

80.

40.

-40.

14 Soil Pressure Diagram - (ULS) Min [kN/m2]

-120

-240

-360

-160.
-200.

-280.
-320.

-400.
-440.

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

(Upward) = 353 kN/m?
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6.6

6.7

Punching Shear Check

Moment Diagram:

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

i Punching Shear Capacity Ratios/Shear Reinfor... s

05565

Check for Punching Shear

ig ultant iagram -
Slab Resultant M11 Diag {ULS) Max [kM-,

E+3

4.80
4.40

2.40
2.00
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35 Slab Resultant M11 Diagram - (ULS) Min [kN-... E

E+3

-1.20
-1.60

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

389 Slab Resultant M22 Diagram - (ULS) Max [kN-m/m] =]

Moment diagram in Y-dir. for Design load combination (Max)
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E+3

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

6.8 Design of combined footing:

=1
28 Siab Finite Element Design - Bottom Rebar Intensity (Env... [ £3

E+3

4.03
3.72
3.41
3.10
2.79
2488
217"
1.86
155
1.24
093
0.62
0.31

0.00

Bottom Reinforcement Dia in X direction
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Bottom Reinforcement Dia in Y direction

Top Reinforcement Dia in X direction
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Top Reinforcement Dia 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

4 o+

. ’_I
|

|

|

|

|

|

|

|

|

|

|

|

I

1000 |

|

|

|

|

|

|

|

:

- _4

+ +

Properties: 1000mm thick slab
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-

id iﬁ Soil Subgrade Property Data ? *
Soil Subgrade Property Click to General Data
Add New Property... Property Name |1|}{:-DO
Add Copy of Property... Display Color Change..
| Modify/Show Property... | Property Notes Modify/Show Notes...
Property
Subgrade Modulus 1E+04 kN/m3
OK
Cance! oK
Foundation supports
7.3 LOADING
7.3.1 Dead Load

Dead load obtained from ETABS model

259 Point Loads (DEAD_ABOVE) [kN, kM-m]

o
w
—
o

Dead load obtained from ETABS model

Ei Point Loads (FF_ABOVE) [kM, kM-m]

1.596

Floor-Finish load obtained from ETABS model
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154 Point Loads (PARTITION_ABOVE) [kM, kN-m]

Partition load obtained from ETABS model

124 Point Loads (WALL_ABOVE) [kN, kN-m]

o
P

T

Wall load obtained from ETABS model

229 Point Loads (CAMTILEVER_ABOVE) [kM, kN-m]

e

e ——
el ?( —
o . Oy
o — o
T )

v 1000 o

Cantilever load obtained from ETABS model
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7.3.2 Live Load
— Live load obtained from ETABS model

:54 Point Loads (LIVE_ABOVE) [kN, kN-m]

Live load obtained from ETABS model

7.3.3 EQX (Seismic Force in X-Direction)
— Seismic loads obtained from reactions of ETABS model

259 Point Loads (EQX(1/3)_ABOVE) [kN, kN-m]

L0
NI _
)
7
229 Point Loads (EQX(2/3)_ABOVE) [kN, kN-m]

[

&

od

?{:iiﬂj%iwﬂh_“'--m_ E_-h-%--
T i —
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224 Point Loads (EQX(3/3)_ABOVE) [kN, kMN-m]

S

1 unuﬁx““mﬂ_____%
- S
8

.;._‘f‘» =
]
o ~

EQX obtained from ETABS model

7.3.4 EQY (Seismic Force in Y-Direction)

— Seismic loads obtained from ETABS model

224 Point Loads (EQY(1/3)_ABOVE) [kM, kN-m]

5
il %ﬁiﬁtﬁx%

[
- 5
1000 Lo

=51
——— ﬁ HH

E_E_i Point Loads (ECY(2/3)_ABOVE) [kM, kM-m)]

S
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54 Point Loads (EQY(3/3)_ABOVE) [kN, kN-m]

S48

1000

I

=
RO

s J

EQY obtained from ETABS model

7.4 Load Combinations

Design load combinations

1.35DL
1.2DL + 15LL

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:

31.0DL+0.3LL+1 0EG-X+0...

41.0DL+0.3LL+1 0EG-XA....

5)1.0DL+0.3LL-1,0EG-Y+0.

6)1.0DL+0.3LL-1 0EG-X0.

7)1.0DL+0.3LL+1,0EG-Y+0.

8)1.0DL+0.3LL+1,0EG-Y-0.

AR REE

9)1.0DL+0.3LL-1,0EQ-X+0.

Design Selection

[ Strength (Utimate) [ Service - Nomnal
[] Service - Inital [Z Service - Long Temn

£ Load Combination Data 2|

Genersl Data

Load Combinatian Name us

Combination Type Envelope -

L] Notes Modfy/Show Notes.

Auto Combination No

Define Combination of Load Case/Combo Resuits
Load Name Scale Factor =
> [11.35DL
21.2DL+15LL

Design load combination envelope

ﬂ Soil Pressure Diagram - (ULS) Max [kN/m2]

165.

105.
90.
75.

154 Soil Pressure Diagram - (ULS) Min [kN/m2]

80.

40

-40.
-120.

-160.
-200.
-240.
-280.

-320.

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

Permissible SBC for design load combinations = 575 kN/m?
Maximum base pressure (Downward) = 341 kN/m?< 575 kN/m? (Hence, OK)

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

1.2m

.i?-r I\ |

m

193 m

..1248

Check for Punching Shear

7.7 Moment Diagram:

229 Slab Resultant M11 Diagram - (ULS) Max [kN-m/...

1.05
0.90
0.75

Moment diagram in X-dir. for Design load combination (Max)
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3 Slab Resultant M11 Diagram - (ULS) Min [kN-m/... [ £

-0.30
-0.40

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

384 Siab Resultant M22 Diagram - (ULS) Max [kN-m/... | &3

1.40
1.20

Moment diagram in Y-dir. for Design load combination (Max)
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i i 4
|

-0.40
-0.50
-0.60

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

7.8 Design of combined footing:

254 Slab Finite Element Design - Bottom Rebar Intensity (Enveloping) [mm2/m] - Direction 1 - Additional to 25 @ 175 mm

E+3

4.03
372
in

3.10
2.?9.
2.48

217
1.86
1.55
1.24
0.93
0.62
0.31
0.00

Bottom Reinforcement Dia in X direction
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i Slab Finite Elenent Design - Bottorn Rebar Intensity (Enveloping) [mma2/m] - Direction 2 - Additional to 25 @ 175 mm

E+3

3.14
2.90
2.66

2.42
2.1?.
1.93

1.69
1.45
1.21
0.97
0.72
0.48
0.24
0.00

Bottom Reinforcement Dia in Y direction

254 Slab Finite Elemnent Design - Top Rebar Intensity (Enveloping) [mm2/m] - Direction 1 - Additional to 16 @ 175 mm

E+3

2.01
1.86
1.70

1.55
1.39.
1.24

1.08
0.93
0.77
0.62
0.46
0.31
0.15
0.00

Top Reinforcement Dia in X direction
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i59 Slab Finite Elernent Design - Top Rebar Intensity (Enveloping) [mm2/m] - Direction 2 - Additional to 16 @ 175 mm

E+3

2.14
1.98
1.81

1.65
1.43.
1.32

115
0.99
0.82
0.66
0.49
0.33
0.16
0.00

Top Reinforcement Dia 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

, 55m |

Properties: 1000mm thick slab
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ﬂ Soil Subgrade Properties ? ﬂ Soil Subgrade Property Data ?
Soil Subgrade Property Click to: Gonoral Doln
10000 | [ Add New Propetty... | Property Name [10000 |
| AddCopyof Propety.. | Display Color |
[ Modify/Show Property... | Property Notes | Modfy/Show Notes_. |
| DeletePropety |
Property
Subgrade Modulus [E0s  |kN/m3
Lok |
ok | [ ]
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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_if'j Point Loads (EQY(3/3)_ABOVE) [kN, kN-m]

y g
3 g

S B

y >
v “ﬁémﬂg

\_4__\#

EQY obtained from ETABS model

8.4 Load Combinations

Design load combinations

1.35DL

1.2DL +15LL

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:

388 Load Combinations

Combinations

)1.0DL+0.3LL-1,0EG-Y+0.3EG>
1031.0DL+1.0 EQ-X
0DL-1.0 EQ-X
0DL-1.0 EQ-Y
0DL+1.0EQ-Y
6)1.0DL+0.3LL-1.0EQ-¥-0.3EQ-Y| 2
10)1.0DL+0 3LL-1,0EQ-Y-0 3EG-

AVt AN =0 3 | =1 OFENY.N AFND
< r

o]

Click to

Add New Combo

Add Copy of Combo...

Modify/Show Combo

Delete Combo

Add Default Design Combos

324 Load Combination Data

General Data
Load Combination Name

Combination Type
Notes

Auto Combination

[ s

uLs

Modify/Show Notes

No

Define Combination of Load Case/Combo Results

Load Name

Scale Factor -

» [n1.35DL

[211.2DL+1 5L

[3)1 0DL+0.3LL+1,0EG-%0...

[-I)W 0DL+0.3LL+1,0EQ-XD.

m

[5}1 0DL+0.3LL-1.0EG-Y+D...,

[Eﬂ 0DL+0.3LL-1.0EQ-XD,

[7}1 0DL+0.3LL+1.0EQ-Y=0...

[3)1 0DL+0.3LL+1,0EG-Y-D....

[5)1 0DL+0.3LL-1,0EQ-K+D.

Design Selection
[F] Strength (Utimate)

[ Service - Initial

1

[7] Service - Nommal
[ Service - Long Tem

Design load combination envelope
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-200

200

10.0
B.O

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

Permissible SBC for design load combinations = 575 kN/m?

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

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

:54 Punching Shear Capacity Ratios/Shear Reinforce...

Check for Punching Shear

8.7 Moment Diagram:

F
329 Slab Resultant M11 Diagram - (ULS) Max [kN-m/m)] _

2.80
2.40
2.00

0.40

Moment diagram in X-dir. for Design load combination (Max)
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io ultant iagram - in
Slab Resultant M11 Diagram - (ULS) Min [kN-m/... [s£3]

500
400.
300.

200
100.III
| | 0.
Ea o
L. =200

'J | S -300.
-400.
"— -500.
'- 600

-700.
-800

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

Moment diagram in Y-dir. for Design load combination (Max)
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8.8

i54 Slab Resultant M22 Diagram - (ULS) Min [kN-m/... s3]

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

Design of footing:

229 Slab Finite Element Design - Bottom Rebar Intensity (Enveloping) [mm2/m] - Direction 1- Additional to 25 @ 100 mm s3]

E+3

2.50
2.3
212

1.92
1.?3.
1.54

1.35
1.15
0.96
0.77
0.58
0.38
0.19
0.00

Bottom Reinforcement Dia in X direction
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:5 Slab Finite Element Design - Bottorn Rebar Intensity (Enveloping) [mm2/m] - Direction 2 - Additional to 25 @ 100 mm

E+3

2.50
2.3
212

1.82
1.?3.
154

1.35
1.15
0.96
0.77
0.58
0.38
0.19
0.00

Bottom Reinforcement Dia in Y direction

35 Slab Finite Element Design - Top Rebar Intensity (Enveloping) [mmz2/m] - Direction 1 - Additional to 16 @ 100 mm

E+3

3.00
277
2.54

2.3
2.03.
1.85

162
1.38
1.15
0.52
0.69
0.46
0.23
0.00

Top Reinforcement Dia in X direction
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i Slab Finite Element Design - Top Rebar Intensity (Enveloping) [mm2/m] - Direction 2 - Additional to 16 @ 100 mm

E+3

3.00
277
2.54

2.31
2.08.
1.85

1.62
1.38
1.15
0.92
0.69
0.46
0.23
0.00

Top Reinforcement Dia in Y direction
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Ultimate Bearing Capac

ity and Estimated Settlement

Eztimate
. . d large
Lltimate ) e Estimated] Estimated Ellasd straf-. Estimated
i Estimated| Max. ULS SLS ) ) .
Bearing ) Man. SLS| Man SLS ) [ultimate, | Differential
. - Maw. LIt | [static & . i [static] ;
Footing Mark| Capacit o [static] | Foundatio static] L3
Settleme | Seismic) ) Subgrads
y, LUBC Settlemen| n RBotation - Subgrad | Settlement
kPl nt[mm] | Settlemen timm] [ Reaction o Cradient
t [mim) [kPa'mm] .
Reaction
[kP'a'mm)
CF1 1022 Jtransverse 220 N 52 015 9.8 3.0 Tin 382
longitudinal 106 43 34 0.0 15.0 7.1 1in 355
CFz 1564 Jtransverse 225 T2 o2e 0.6 15.0 4.5 1in 358
langitudinl 225 T = 0.15 15.0 4.5 1im 358
CFz 73 |tranzverse Gl 40 28 0.05 17.5 3.4 Tin 1146
langitudinal =] 51 25 0.035 13.6 14.0 1in 675
CF4 1657 |transverse [grds 7.5.5) 200 70 57 0.24 14.5 5.8 1in 239
transverze [grds 151 a0 40 29 0.0s 28.6 13.6 1in 716
tranzverze [grd Sd] 170 103 T 0.3z 1.5 3.5 1in 173
transverse [grds 10, 0=, .Y 209 109 a5 0.234 a7 .7 1in 245
longitudinal S 43 37 0.3 224 16 1in 130
CFS 360 |transwverse (grdz 7.5.9] 157 Tz 53 0z a.1 4.9 1in 286
tranzverze [grds 15] 7z 2] 4z 0123 1.4 3T 1in 466
tranzverse [grd Sd] 150 110 a5 0.33 5.6 7.4 1in 173
transverse [grds 10, 104, 11, 1 116 &1 43 013 1.z .6 1in 315
langitudinl 300 136 97 0.1 4.5 2.4 lin 273
CFBa 1523 |transverse 171 55 47 0013 168 E4 Tin 3016
longitudinal 200 136 a7 0.22 g2 3.4 1in 2610
CFE 1230 Jtransverze [grd BZ) 108 96 67 0.089 13 1 1in Gidd
transverse [grd CZ) 247 154 &0 027 10.0 28 1in 212
longitudinal 2449 137 130 0.15 B2 36 1in 352
CFT 1291 |transverse 132 TZ 47 0.046 13.7 7.6 Tin 1246
longitudinal 145 73 40 0.072 16.1 .0 1in 736
CF# 973 Jtranzverze an =) 47 007 1.0 K] Tin 13
longitudinal il G0 4z .07 14.0 105 1in 513
CF3 373 |transverse 17z 123 4z 007 7 X 1in 613
longitudinal 17z 123 42 0.07 1.7 350 1in 813
CF4a 373 |transverse 172 122 42 0.07 1.7 3.8 1in 513
longitudinal T4 43 33 0.136 4.5 11.9 1ind21
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=

Ultimate Bearing Capac

ity and Estimated Settlement

—

Estimate
. . d large
Ultimate ) Eelipaied Estimated| Estimated Elipasd stra?ﬁ E=timated
Bearing gtz [k ,LILS Max. SLS] Man. SLS SL,S [ultimate, | Differential
. - Man. Ul | [static & . . [static] ;
Footing Mark| Capacit S [static] | Foundatio static] SLs
Settleme | Seizmic] ) Subgrade
u, UBC Settlemen| nRotation | Subgrad | Settlement
kPl rt[mm) | Settlemen timm] (] Reaction - Cradient
t [mm) [kPalmm] .
Reaction
[kP'='mm)
Faz 1230 | ransverse 137 a5 75 oos7 [ 38 [ 749 1in 653
langitudinal 203 103 &5 0.414 8.7 4.0 1in 1350
F& 1204 | transverse 136 a1 T2 016 0.0 [ 1in 355
longitudinal 209 103 35 [J.414 3.5 3.9 1in 138
F1.1 transverse a5 Sd a3 0.1 215 4.2 1in 521
1375 | longitudinal 153 73 =1 014 6.5 8.2 1ind03
F&.1 transwverse 25 G2 3% 0.23 221 179 1in249
longitudinal 130 1] 44 0.08 13.1 9.3 1in 355
F2 1237 |transwerse 150 33 T3 0.012 8.5 5.8 1ind 775
longitudinal 153 33 il 0.233 T 2.7 1in 240
Fai 1230 | transwerse 30 g0 i 0.017 13.5 10.4 1in 3370
longitudinal 133 93 i) 0. 115 VT 1= 1in 500
F3 Mg | transwerse 100 7 43 017 n.a 5.3 1in 337
longitudinal 153 33 il 0.233 G.3 4.7 1in 240
A transwerse 217 125 BT 0.27 10.5 4.7 lin 212
1642 |longitudinal 217 125 ET .27 0.5 4.7 Tin 212
Fio bransuerse 102 a2 43 0.025 13.8 17.3 1inE7d
longitudinal 103 a3 ES 0.055 15.8 173 1in 674
Fiz transwerse 133 49 40 0043 175 = Tin 1170
longitudinal 133 43 A0 0.043 17.5 7.5 1in 1170
FE1 transverse 121 122 51 0.22 13.8 5.d 1im 205
1203 | longitudinal 164 56 45 0035 15.3 5.7 1in 1505
F1l transwverse a1 21 57 0IE 10.2 .4 1in 355
longitudinal 132 43 o] 0057 4.9 4.2 1in 1005
Fd 1204 | transverse 30 24 34 0.01 17.7 10.8 Tin 5730
longitudinal 203 103 85 0414 71 4.9 1in 138
F& 1733 |transyerse 30 g4 33 0.025 26.3 15.2 Tin 2046
langitudinal 203 103 a5 0.414 0.2 7.0 1in 138
F? 1256 | transverse 10 73 = 017 a0 a0 Tin 337
longitudinal 203 103 85 0414 8.9 4.1 1in 138
Fail C13 1776 |transverse 156 123 a0 0.053 13.3 3.3 1in 644
langitudinal 129 33 a0 0.233 13.3 5.5 1in 240
FalC127 1872 Jtransverse a0 T4 34 0.06 275 2003 1in 955
longitudinal 133 33 S0 0115 1.7 g.6 1in 500
Fa 1733 |ransverse &0 IL: 32 0.07 271 18.1 1in&13
langitudinal 203 103 a5 0.414 0.2 7.0 1in 138
Fai 1533 | transwerse 160 74 52 0.0 15.2 7.3 1in 5730
longitudinal 124 53 S0 0042 15.8 10.7 1in 1364

Miate: [1] & strength reduction Factor @, = 0.6 is recommended to the Ultimate Bearing Capacity walue for the Static Design Bearing Capacity

Mate: [2] & strength reduction Factor @,, = 0.8 to the UBLC is recommended to determine Seismic Overstrength Design Bearing Capacity

Mate: [3] The subgrade reaction at the centre of the fooking may be taken as the average value of those along transverse and longitudinal sections
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