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Our Ref: 17799

7" June 2016

Bert Farina Contructions
1185 South Road
ST MARYS SA 5042

Attn: Anthony Farina

RE: STRUCTURAL ADEQUACY REPORT FOR UPPER STOREY ADDITION
AT: No. 147 MARION ROAD, RICHMOND
FOR: FARINA INVESTMENT TRUST

Dear Anthony,

As requested a Structural Engineer from this office inspected the above property on
Wednesday 13" August 2014. The purpose of the inspection was to assess the suitability of
the existing dwelling to support a light weight upper storey addition.

The existing dwelling consists of the following construction:-
- Single storey
- Non-articulated solid brick external walls
- Brick on flat load bearing internal walls
Conventionally framed timber roof system
Sheet roofing
- Strip footing construction (timber floors)

It is proposed to construct a lightweight upper storey addition consisting of :-
- timber framed floors
- timber framed walls
- trussed framed roof
- sheet roof

No significant cracking or signs of movement were noted during the inspection. As a result it
is concluded that the existing footing structure is performing adequately and is suitable to
support the additional load of the light weight addition described above.

All point loads must be distributed down to existing footings either through the existing

masonry walls via stub columns or new full height columns down to footing level (as shown
on attached structural drawings).
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The increased wind load from the upper storey addition (increase in overall area of elevation)
will be resisted by a combination of the existing brick walls to the lower level, new precast
panel walls over new footings and a new steel sway frame in the western elevation.

The owner is to be made aware that due to the additional weight of the proposed structure
and redistribution of the loads some minor cracking and movement in the dwelling is to be
expected. It is the recommendation of this office that any painting and redecorating of the

lower level be delayed as long as possible after the construction of the addition.

We trust that this report is sufficient for your present requirements. If you have any further
queries please do not hesitate to contact this office.
Yours sincerely,

David Angeloni, BE (Civil) Hons, MIE Aust
RCI Consulting Engineers
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RCI CONSULTING ENGINEERS shest: S/
JobNo: 17799

Floor Bearer FB18 Design

Length = 5.2 m
P
Ultimate Limit State W
DL 1.2 l
LL 1.5 | ¢ I I I 1 |
OR Soo e
DL 1.35 —2
L b v
Sevriceability Limit State 4 c . X
¥ L v
DL 1 ' '
LL 0.7
E 1.32E+007 | kPa
Ix 336.00 |X10%6 mm4
El 4.44E+03 kN.m2
Dead Load
Distrubuted Load (W)
1 2 3 4 5
W; 0.6 0 0 0 0
=Y 0 0 0 0 0
b; 52 0 0 0 0
1 2 3 4 5
P; 0 0
C; 1.1 0 0 0 0
Live Load
Distrubuted Load (W)
1 2 3 4 5
W; 0.9 0 0 0 0
g 0 0 0 0 0
b 5.2 0 0 0 0
1 2 3 4 5
P; 0 0 0
o 1.1 0 . 0 0 0
MDL = 3.3 kNm MLL = 7.2 kNm
M* = 12 DL + 15 LL = 14.8 kNm
OR 135 DL = 44 kNm
R1DL = 3.1 kN R2DL = 2.0 kN
R1|_|_ = 7.1 kN R2|_|_ = 3.6 kN
MAX DL DEFLECTION = 2.08 mm

MAX LL DEFLECTION = 4.31 mm
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RCI CONSULTING ENGINEERS sheet: S
_ JobNo: 17799
Floor Bearer FB1 Design

Length = 6.95 m

P
Ultimate Limit State
DL 1.2 W l
LL 15 : ¢ I I I 1 |
OR oo 5
DL 1.35 ,F__aﬁr
: )3 b ¥
Sevriceability Limit State £ ¢ - A+
) L v
DL 1 ' '
LL 0.7
E 2.00E+008 | kPa
Ix 277.00 |X10"6 mm4
El 5.54E+04 kN.m2
Dead Load
Distrubuted Load (W)
1 2 3 4 5
W; 29 7.28 0 0 0
3 0 2.7 0 0 0
b; 2.7 6.95 0 0 0
1 2 3 4 5
P; 8.55 4.59 0 0
G 0.9 3.65 0 0
Live Load
Distrubuted Load (W)
1 2 3 4 5
W; 5.4 5.7 0 0 0
a 0 2.7 0 0 0
b; 2.7 6.95 0 0 0
1 2 4 5
P; 12.4 5.67 0 0 0
ol 0.9 3.65 0 0 0
MDL = 101.1 kNm MLL = 48.8 kNm
M* = 1.2 DL + 15 LL = 1946 kNm
OR 1.35 DL = 136.5 kNm
Rip = 822 kN R2p = 402 kN
R1 L — 32.6 kN R2|_|_ = 24.2 kN

MAX DL DEFLECTION = 887 mm

MAXLL DEFLECTION = 437 mm
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RCI CONSULTING ENGINEERS

Sheet : S ( ’

Job No: 17799
Floor Bearer FB15/FB17 Design
Length = 5.45 m
P
Ultimate Limit State
DL 12 W l
LL 1.5 : ¢ I I I l |
OR Soo e
DL 1.35 Ha
b b
Sevriceability Limit State p c +
¥ L v
DL 1 ' '
LL 0.7
E 1.32E+007 | kPa
Ix 524.90 |X10"6 mm4
El 6.93E+03 kN.m2
Dead Load
Distrubuted Load (W}
1 2 3 4 5
Wi 2.61 1.3 0 0 0
g 0 3.3 0 0 0
b; 3.3 5.45 0] 0 0
1 2 3 4 5
P 1.76 0 o] 0 0
G 3.3 0 0 0
Live Load
Distrubuted Load (W)
1 2 3 4 5
W; 1.4 0 0 0 0
g 0 0 0 0 0
b; 3.3 0 0 0 0
1 2 3 5
P; 1.5 0 0 0
Gi 3.3 0 0 0 0
Mp.= 10.1 kNm M, = 52 kNm
M* = 12 DL + 15 LL = 19.9 kNm
OR 135 DL = 13.6 kNm
Rip.= 7.3 kN R2o. = 59 kN
RA1 L= 3.8 kN R2|_|_ = 2.3 kN
MAX DL DEFLECTION = 440 mm

MAX LL DEFLECTION = 222 mm



RCI CONSULTING ENGINEERS sheet: D12
JobNo: 17799

Floor Bearer FB15/FB17 Design

Length = 5.45

P
Ultimate Limit State
DL 12 W l
LL 1.5 : ¢ I 1 I 1 |
OR S0 7
DL 1.35 /TL#
¥ o] v
Sevriceability Limit State p: c . +
f L f
DL 1
LL 0.7
E 1.32E+007 | kPa
Ix 480.00 |X10%6 mm4
El 6.34E+03 KkN.m2
Dead Load
Distrubuted Load (W)
1 2 3 4 5
W; 2.61 1.3 0 0 0
a; 0 3.3 0 0 0
b; 3.3 5.45 0 0 0
1 2 3 4 5
P 1.76 0 0] 0 0
Ci 3.3 0 0 0 0
Live Load
Distrubuted Load (W)
1 2 3 4 5
W; 14 0 0 o] 0
a 0 0 0 0 0
b 3.3 0 0 0 0
1 2 3 4 5
P 1.5 0 0 0 0
Ci 3.3 0 0 0 0
Mp.= 10.1 kNm M,.= 52 kNm
M* = 12 DL + 15 LL = 199 kNm
OR 1.35 DL = 13.6 kNm
R1 DL = 7.3 kN R2DL = 59 kN
R1 LL = 3.8 kN R2LL = 2.3 kN
MAX DL DEFLECTION = 481 mm

MAX LL DEFLECTION = 243 mm



RCI CONSULTING ENGINEERS sheet: S 1%
JobNo: 17799

Floor Bearer FB15/FB17 Design

Length = 5.45
P
Ultimate Limit State W
DL 1.2 l
LL 15 : ¢ I I I 1 |
OR oo o
DL 1.35 —2
2 b ¥
Sevriceability Limit State p G i .1
) L v
DL 1 ' '
LL 0.7
E 2.00E+008 | kPa
Ix 19.10  |X10%6 mm4
El 3.82E+03 kN.m2
Dead Load
Distrubuted Load (W)
1 2 3 4 5
W; 2.61 1.3 0 0 0
a; 0 33 0 0 0
b; 3.3 5.45 0 0 0
1 2 3 4 5
Pi 1.76 0 0
[ 3.3 0 0 0 0
Live Load
Distrubuted Load (W)
1 2 3 4 5
w; 1.4 0 0 0 0
N 0 0 0 0 0
b; 3.3 0 0 0 0
1 2 3 4 5
P; 1.5 0 0 0
G 3.3 0 0 0 0
MDL = 10.1 kNm MLL = 52 kNm
M* = 1.2 DL + 15 LL = 199 kNm
OR 135 DL = 13.6 kNm
R1 DL = 7.3 kN R2DL = 59 kN
R1,.= 3.8 kN R2,= 23 kN
MAX DL DEFLECTION = ' 797 mm

MAX LL DEFLECTION = 4.04 mm



RCI CONSULTING ENGINEERS Shest: S /Y
JobNo: 17799

Floor Bearer FB2 Design

Length = 3.55 m
P
Ultimate Limit State
DL 1.2 W l
LL 1.5 | ¢ I I I 1 |
OR o e
DL 1.35 —
) 2 b v
Sevriceability Limit State e C ! +
¥ L v
DL 1 ' '
LL 0.7
E 2.00E+008 | kPa
Ix 63.20 |X10"6 mm4
El 1.26E+04 kN.m2
Dead Load
Distrubuted Load (W)
1 2 3 4 5
W; 114 0 0 0] 0
g 0 ) 0 0 0 0
b; 3.55 0 0 0 0
1 2 3 4 5
P; 7.3 27.8 0 0 0
G 1.3 2.3 0 0 0
Live Load
Distrubuted Load (W)
1 2 3 4 5
W; 6.9 0 0 0 0
a 0 0 0 0 0
b; 3.55 0 0 0 0
1 2 3 4
P; 3.8 28.6 0 0 0
G 1.3 2.3 0 0 0
MDL = 42.2 kNm MLL = 34.5 kNm
M* = 12 DL + 15 LL = 1024 kNm
OR 1.35 DL = 56.9 kNm
Rip, = 347 kN R2p = 409 kN
R1 L= 247 kN : R2LL = 32.2 kN
MAX DL DEFLECTION = 415 mm

MAXLL DEFLECTION = 3.24 mm
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RCI CONSULTING ENGINEERS shest: S
JobNo: 17799

Floor Bearer FB3 Design

Length = 7.7 m
P
Ultimate Limit State W
- DL 1.2 l
LL 1.5 | ¢ I I I 1 -
OR e 7
DL 1.35 —2
L b v
Sevriceability Limit State p c i +
)4 L Vv
DL 1 ' '
LL 0.7
E 2.00E+008 | kPa
Ix | 329.00 ‘xmAs mmé4 20 yc \3 1
El 6.58E+04 kN.m2
Dead Load
Distrubuted Load (W)
1 2 3 4 5
W; 12.6 12.2 0 0 0
a; 0 5.8 0 0 0
b; 5.8 7.7 0 0 0
1 2 4 5
P; 5.25 16.4 0 0 0
Cj 3.2 5.8 0 0 0
Live Load
Distrubuted Load (W)
1 2 3 4 5
W, 8.1 7.2 0 0 0
g 0 5.8 0 0 0
b; 5.8 7.7 0 o] 0
1 2 3 4 5
P; 13.4 23.7 0 0 0
[of 3.2 5.8 0 0 0
MDL = 117.0 kNm MLL = 103.2 kNm
M* = 12 DL + 15 LL = 2952 kNm
OR 1.35 DL = 158.0 kNm
R1 DL = 555 kN R2DL = 62.4 kN
R1 L= 44.7 KN ‘ R2|_|_ = 53.1 kN

MAX DL DEFLECTION = 11.05 mm

MAX LL DEFLECTION = 972 mm



RCI CONSULTING ENGINEERS sheet: S 17)
JobNo: 17799

Floor Bearer FB3 Design

Length = 7.7 m
P
Ultimate Limit State
DL 1.2 W l
LL 15 ' ¢ I I I 1 |
' OR Soo Y
DL 1.35 —a
v b v
Sevriceability Limit State ¥ P
v L v
DL 1 ! '
LL 0.7
E 2.00E+008 | kPa
P e e 210 v WY
El 554E+04 kN.m2
Dead Load
Distrubuted Load (W)
1 2 3 4 5
W, 12.6 12.2 0 0 0
a 0 5.8 0 0 0
b; 58 7.7 0 0 0
1 2 3 4 5
P; 5.25 16.4 0 0 0
c 32 5.8 0 0 0
Live Load
Distrubuted Load (W)
1 2 3 4 5
W, 8.1 7.2 0 0 0
a; 0 5.8 0 0 0
b; 58 7.7 0 0 0
1 2 3 4 5
P; 13.4 23.7 0 0 0
ci 32 58 0 0 0
Mp.= 117.0 kNm M = 103.2 kNm
M* = 12 DL + 15 LL = 2952 kNm
OR 135 DL = 158.0 kNm
Rip.= 555 kN R2p = 624 kN
R1 L= 447 kN R2|_|_ = 53.1 kN

MAX DL DEFLECTION = 13.122 mm

MAX LL DEFLECTION = 11.54 mm
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RCI CONSULTING ENGINEERS Sheet: S 19
JobNo: 17799

Floor Bearer FB4 Design

Length = 6.85 m

P
Ultimate Limit State
DL 12 W l
LL 1.5 | ¢ I l I l l
OR oo £
DL 1.35 —
. ¥ b i
Sevriceability Limit State p c “ "
v L v
DL 1 ' '
LL 0.7
E 2.00E+008 | kPa
Ix 152.00 (X106 mm4
El 3.04E+04 kN.m2
Dead Load
Distrubuted Load (W)
1 2 3 4 5
W, 7.4 0 0 0 0
3 0 0 0 0 0
b; 6.85 0 0 0 0
1 2 3 4 5
P; 3.1 2.5 0 0 0
Ci 3.2 57 0 0 0
Live Load
Distrubuted Load (W)
1 2 3 4 5
Wi 3.9 0 0 0 0
3 0 0 0 0 0
b; 6.85 0 0 0 o]
1 2 3 4 5
P; 71 7.5 0 0 0
Ci 3.2 5.7 0 0 [¢]
MDL = 49.8 KkNm MLL = 38.9 kNm
M* = 12 DL + 15 LL = 1181 kNm
OR 1.35 DL = 67.3 kNm
R1 DL = 27.4 kN R2DL = 289 kN
R1 L= 18.4 kN R2|_|_ = 229 kN
MAX DL DEFLECTION = 7.91 mm

MAX LL DEFLECTION = 6.02 mm



RCI CONSULTING ENGINEERS Sheet : S 20
JobNo: 17799

Floor Bearer FB5 Design

Length = 6.15 m
P
Ultimate Limit State
DL 1.2 W l
LL 1.5 : i I I I 1 |
OR oo 4
DL 1.35 —2
v h v
Sevriceability Limit State y C . +
)3 L ’'g
DL 1 ‘ '
LL 0.7
E 2.00E+008 | kPa
Ix 86.40 |X10"6 mm4
El 1.73E+04 kN.m2
Dead Load
Distrubuted Load (W)
1 2 3 4 5
Wi 0.4 0 0 0 0
N 0 0 0 0 0
b; 6.2 0 0 0 0
1 2 3 5
P 103.3 0 0 0 0
Ci 0.45 0 0] o]
Live Load
Distrubuted Load (W)
1 2 3 4 5
W; 0 0 0 0 0
N 0 0 0 0 0
b 0 0 0 0 0
1 2 3 4
P 85.3 0 0 0
Ci 0.45 0 0 0 0
MDL = - 425 kNm MLL = 345 kNm
M* = 1.2 DL + 15 LL = 1028 kNm
OR 1.35 DL = 574 kNm
R1 DL — 97.0 kN R2DL = 8.8 kN
R1 L= 79.1 kN R2|_|_ = 6.2 kN
MAX DL DEFLECTION = 6.88 mm

MAX LL DEFLECTION = 534 mm
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RCI CONSULTING ENGINEERS Sheet : § 26
JobNo: 17799
Floor Bearer FB7 Design
Length = 8.25 m
P
Uitimate Limit State
DL 1.2 W l
LL 15 — ¢ I I I l ]
OR Soo /o
DL 1.35 —2
k b v
Sevriceability Limit State — c " X
2 L '
DL 1 ' '
LL 0.7
E 2.00E+008 | kPa
Ix 554.00 [|X10%6 mm4
El 1.11E+05 kN.m2
Dead lLoad
Distrubuted Load (W)
1 2 3 4 5
W, 17.43 14.44 12.78 0 0
a 0 2.9 5.9 0 0
b; 2.9 5.9 8.25 0 0
1 2 3 4 5
P, 8.55 7.3 12.5 0 0
[ 2.05 5.9 7.35 0 0
Live Load
Distrubuted Load (W)
1 2 3 4 5
W; 14.6 9.05 4,85 0 0
a 0 2.9 5.9 0 0
b; 2.9 59 8.25 0 0
1 2 3 4 5
P 12.4 3.8 10.2 0 0
¢ 2.05 5.9 7.35 0 0
Mp, = 149.8 kNm M = 106.1 kNm
M* = 12 DL + 15 LL = 3389 kNm
OR 135 DL = 202.2 kNm
R1 DL~ 76.0 kN R2DL = 76.2 kN
R1 L= 60.7 kN R2|_|_ = 46.6 kN
MAX DL DEFLECTION = 9.75 mm
MAX LL DEFLECTION = 6.86 mm



esidential A: 1 Hawke Street, Prosect: | | & 7 /Waﬂ“m\ Roo«i Pv,’c \/\mcn.,‘
Albert Park SA 5014 .
ommercial ererer Cuen: B FC _
ndustrial T: 82412326 - Jos No: \1'7 0’ G’ SHEET: % Z'Z CHECK:
F: 8241 2409 . - . "
Consulting Engineers | Dare: \&-2-1) ‘BY' TH Rev:
~. - : X - A \7

R T

— E Span = 4150 . ilili \pllJ/L

UDL@ Sql"’\e. as UDL@ ahove, S

T Ry cles:%ﬁ b ne /P\—’\iplo(-)-—ﬁ/ TM

4 {qu)fmu\-\ Floow | oad

Pore|

- 1346 TS
= \O Lf t::l{/’;:\ F3|0 13 S(@\ﬂ, qu
Q\\’S\' Co‘,wv\:“
oL Same @5 UDL(D) abee in FB7 desyn ,
‘ @ ™ Ge " i P =Z7/7§(° GS*GI-’»L)-FZ%(C!?L)«L (zamgeg
Wy = 1b-G Eafmn i s >
B ‘
w = 146 13V/8 =136 ks

Selel SI0UBIL > D271 105 P

|\

msoesma) W(Qw\ (zusx)
Er\‘\&( ‘xf\xc Keam O\Q-5\3v\ Slareacisl’u4 = < 3 kA




RCI CONSULTING ENGINEERS Sheet: § 3
JobNo: 17799

Floor Bearer FB8 Design

Length = 8.15 m
P
Ultimate Limit State
DL 1.2 W l
LL 1.5 : ¢ I I I l |
OR oo A
DL 1.35 ,r—_,+a
{«; b /Ib
Sevriceability Limit State p C A+
)2 L Vv
DL 1 ' K
LL 0.7
E 2.00E+008 | kPa
Ix 477.00 |X10"6 mm4
El 9.54E+04 kN.m2
Dead Load
Distrubuted Load (W)
1 2 3 4 5
W; 13.6 16.4 0 0 0
a 0 4.2 0 0 0
b; 4.2 8.15 0 0 0
1 2 3 4 5
P 13.6 0 0 0
G 4.2 0 0 0 0
Live Load
Distrubuted Load (W)
1 2 3 4 5
W; 104 14.6 0 0 0
EN 0 4.2 0 0 0
b; 4.2 8.15 0 0 0
1 2 3
P; 8.42 0 0 0
i 42 0 0 0 0
MDL = 150.7 kNm MLL = 119.9 kNm
M* = 1.2 DL + 15 LL = 360.7 kNm
OR 1.35 DL = 203.4 kNm
R1 DL~ 64.7 kN R2DL = 70.8 kN
R1 L = 50.5 kN R2LL = 59.3 kN

MAX DL DEFLECTION = 10.58 mm

MAX LL DEFLECTION = 844 mm
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RCI CONSULTING ENGINEERS sheet: S0
Job No: 17799
Floor Bearer FB12 Design

Length = 5.4 m
P
Ultimate Limit State
DL 1.2 LiJ l
LL 1.5 | ¢ I I I 1 |
OR oo o
DL 1.35 et
k b 3
Seviceabilty Limit State 4 « T
y 4 L 4
DL 1 ' '
LL 0.7
E 2.00E+008 | kPa
1x 63.20 |X10"6 mm4
El 1.26E+04 kN.m2
Dead Load
Distrubuted Load (W)
1 2 3 4 5
W; 2.6 4,67 0 0 0
a 0 3.4 0 0 0
b; 3.4 5.4 0 0 0
1 2 3 4 5
P; 1.76 0 0 0 0
Ci 3.4 0 0 0
Live Load
Distrubuted Load (W)
1 2 3 4 5
W; 3 3.8 0 0 0
g 0 3.4 0 0 0
b; 3.4 5.4 0 0 0
1 2 3 4 5
P; 1.5 0 0 0 0
Ci 34 0 0 0 0
MDL = 13.7 kNm M|_|_ = 13.3 kNm
M* = 12 DL + 15 LL = 365 kNm
OR 135 DL = 185 kNm
Ri,, = 84 kN R2; = 115 kN
R1 LL = 90 kN R2LL = 10.3 kN
MAX DL DEFLECTION = 3.23 mm

MAX LL DEFLECTION = 319 mm
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Mullion / Column C4 Design

Height = 5.5 m
P
|
i |
oo A
2
)2 b b
T 1
,r (o] ’Ib
- = t
E 2.00E+008 | kPa
Ix 4.12 X106 mm4
El 8.24E+02 kN.m2
Ultimate Wind Load
Distrubuted Load (W)
1 2 3 4 5
W; 1.22 0 0 0 0
a 0 0 0 0 0
b; 4.2 0 0 0 0
1 2 3 4 5
P; 2.04 0.93 0 0 0
[ 2.7 4.2 0 0 0
Serviceability Wind Load
Distrubuted Load (W)
1 2 3 4 5
W, 0.825 0 0 0 0
a 0 0 0 0 0
b; 4.2 0 0 0 0
1 2 3 4 5
P 1.38 0.971 0 0 0
o 2.7 4.2 0 0 0
M* = 7.5 kNm
R1 ULT — 4.4 kN RZULT = 3.7 kN
Rlew= 3.1 kN R2.v= 27 kN

DEFLECTION (serviceability) = 18.84 mm < 2 0paen > /\)CCQ,PL‘)D}C
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Job Number: 17799 Date: 17/02/2017 (16:43)

Code Oriented Raft Design (Version 8.0)
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FOOTING DESIGN TO AS2870 - 2011
-- Raft Footing --

LR R R E S SRR S SRS S E SRR SRR SR E R RS SRS SRR LSRR EEERE SRS EEE SRR RS E SRR S SRS

RECTANGLE 1 of 3 (9Sm x 1.5m)

THE FOLLOWING VALUES WILL BE USED:

Deflection Ratio ....... =1 / 400
E conc. long term (max) = 15.48 GPa
Hs ... i =4 m :

Footing design modified for tree effects - No
4= = 58 mm

Ym (centre) --> 0.7¥s 41 mm

Ym (edge) --> 0.5Ys 29 mm



572

khhkkhdhhhhhhhhhdhhhhhhhhhhhhhdddddradhhdddhkddhhdhhdhikdhxdrhhhhhdk Pag—e 2

Licensed User: RCI Consulting Engineers
Job Number: 17799 Date: 17/02/2017 (16:43)

Code Oriented Raft Design (Version 8.0)
[ R T P R T T T EEETEE LTI IR EEEE A S LR R RS RS LR RS SR SRR R R AR R R EEEE SR ERE S EEEREEEE RS

Side 1
(dir 1) |
Side 4 <mm----- b Side 2
v (dir 2)
Side 3

khkhkhkdkkhkdhdrhkdhdhdddhddhddhddhhhhkdhhdhhdrhdhrhhhhhhddhkdxdxddhddddhhrdhrhtdd

LOAD CALCULATION (Note: Footing self-weight is generated automatically)

Design edge load (kN/m)

L3 X =t OO = 32.60 kN/m
BaAE 2 it e e e e e e e e = 27.90 kN/m
SaAE 3 i e e e e e e e e e e e e e e e e e = 0.00 kN/m
Saide 4 e e e e e e e e e e e e = 1.00 kN/m
Footing self weight: -
Direction 1 (0.675 X 0.3 X 24) i i ittt ittt et eeaaaeeeaeeenn = 4.86 kN/m
Direction 2 (0.675 X 0.3 X 24) ittt ittt ie ettt = 4.86 kN/m
22 S O I 1= 0 T = 37.46 kN/m
PE (SdAe 2) it e e e e e e e e e e e e e e e et e e e = 32.76 kN/m
PE (BdAde 3 vttt it i e e e e e e e e e e e e e e e e e e e e e e e e e = 0.00 kN/m
PE (Side 4) .. ... e e e e e e e e e e e e e e e e = 5.86 kN/m
Distributed internal locad W (kPa)
DESII UDL &ttt it e et e et et et e a e e et e e = 1.5 kPa
Slab self weight (0.125 X 24) ... ..ttt i = 3.00 kPa
Footing self weight:-
Direction 1 ((0 x 0.3 x (0.8 - 0.125) x 24) / 1.5)..= 0.00 kPa
Direction 2 ((3 x 0.3 x (0.8 - 0.125) x 24) / 9)....= 1.62 kPa
SUD TOLAL {(OMETA) -« ittt ittt ettt ittt et ettt e an ettt = 6.12 kPa
Longitudinal edge loads
Direction 1 ((37.46 + 0.00) / L1.5) iuiiui et = 24.97 kPa
Direction 2 ((32.76 + 5.86) / 9) ittt it i i = 4.29 kPa
L 0 s =Y i 1o 1 T = 31.09 kPa
W o (DAreChdOm 2) ittt e e e e e e e e e e e e e e = 10.41 kPa
Total distributed load Q (kPa)
Omega ....... e e e e ettt e e = 6.12 kPa
Line loads
Direction 1 ((37.46 + 0.00 + 0.00) x 9) / (9 x 1.5) = 24 .97 kPa
Direction 2 . ((32.76 + 0.00 + 5.86) x 1.5) / (1.5 x 9) = 4.29 kPa

L = 35.38 kPa
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RECTANGLE 2 of 3 (16.5m x 2.4m)

THE FOLLOWING VALUES WILL BE USED:

Deflection Ratio ....... =1/ 400
E conc. long term (max) = 15.48 GPa
Hs ... i =4 m

Footing design modified for tree effects - No
Ys o e e = 58 mm

Ym (centre) --> 0.7Ys 41 mm

Ym (edge) --> 0.5Ys 29 mm
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Side 1
(dir 1) |
Side 4 i +---m---- Side 2
l
v (dir 2)
Side 3
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LOAD CALCULATION (Note: Footing self-weight is generated automatically)

Design edge load (kN/m)

55 T =t = 27.90 kN/m
£ T =~ = 0.00 kKN/m
o s 1= S N = 0.00 kN/m
e e = = 32.60 kN/m
Footing self weight:-
Direction 1 (0.675 X 0.3 X 24) ittt in s im ettt teneaansnanees = 4.86 kN/m
Direction 2 (0.675 X 0.3 X 24) it ittt et e et et e e e e e e = 4.86 kN/m
B N = e T -t 1 = 32.76 kN/m
B = s e =Y~ = 4.86 kN/m
PE (SiAde 3] ittt it e e e e e e e e e e e e e e e et e e e e e e e e e e = 4.86 kN/m
= = B o < = 37.46 kN/m
Distributed internal locad W (kPa)
FD Y= e 5 o )5 = 1.5 kPa
Slab self weight (0.125 X 24) ..ttt ittt ittt ennnns = 3.00 kPa
Footing self weight:-
Direction 1 ((0 x 0.3 x (0.8 - 0.125) x 24) / 2.4)...... = 0.00 kPa
Direction 2 ((5 x 0.3 x (0.8 -~ 0.125) x 24) / 16.5)..... = 1.47 kPa
SUD TOLALl (OMETA) .t ittt ittt ettt e et ettt tea et e enneenaseeenns = 5.97 kPa
Longitudinal edge loads
Direction 1 ((32.76 + 4.86) / 2.4) ittt e = 15.68 kPa
Direction 2 ((4.86 + 37.46) / 16.5) i it ittt iiaeeaees = 2.56 kPa
L2 0 T I =T i A 3« N ) T = 21.65 kPa
LI 00 Ju T =Y i o 2 = 8.54 kPa
Total distributed load Q (kPa)
(07017 7 T = 5.97 kPa
Line loads
Direction 1 ((32.76 + 0.00 + 4.86) x 16.5) / (16.5 x 2.4) = 15.68 kPa
Direction 2 ((4.86 % 0.00 + 37.46) x 2.4) / (2.4 x 16.5) = 2.56 kPa
1 = 24.21 kPa
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RECTANGLE 3 of 3 (5.25m x 5.15m)

THE FOLLOWING VALUES WILL BE USED:

Deflection Ratio ....... =1 / 400
E conc. long term (max) = 15.48 GPa
Hs ... i =4 m

Footing design modified for tree effects - No
YS o e e = 58 mm

41 mm

Ym (centre) --> 0.7Ys

29 mm

Ym (edge) --> 0.5Ys
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Side 1
(dir 1) ]
Side 4 <==mm--- fommmmm - Side 2
v (dir 2)
Side 3

R R R R R R X SRR E R SRR R R R RS R EE RS LSRR RES R E R EEEEEEESEEEESEREEEEEERSESELE SRS

LOAD CALCULATION (Note: Footing self-weight is generated automatically)

Design edge load (kN/m)

L3 Tt TSSO = 12.80 KN,
L e 1= 22 = 33.10 kN,
L e 1 O = 33.60 KN,
L S = 34.10 KN,
Design centre load (kN/m)
5 5 T = 0.00 kN/t
"Dir 2 ..... e e e e ettt ae e e e e e e e e ae e e e = 27.00 kN,
Footing self weight:-
Direction 1 (0.675 X 0.3 X 24) i it i ittt et ettt ettt ieeeeeeeeeens = 4.86 KN/t
Direction 2 (0.675 X 0.3 X 24) it ittt ittt etete e eeeseeeeaaeeeas = 4.86 kN/t
PE  (SdAe ) vt ittt it e e e e e e e e e e e e e e e e e e et e e = 17.66 KN,
PE (SdAe 2) i it e e e e e e e e e e e e e e e e et e e e e = 37.96 KN,
PE (SdAE 3) it ittt ittt et e e e et e et et e e e e e e e = 38.46 kN,
PE (SdAe ) it i it e e e e e e et e e e e e e e e = 38.96 KN,
Distributed internal load W (kPa)
DESIGIL UDL &ttt it ittt ettt e e e ettt et e e e e = 1.5 kPa
Slab self weight (0.0125 X 24) ittt it e et et e e e e e e e e e e = 3.00 kPa
Footing self weight:-
Direction 1 ({3 x 0.3 x (0.8 - 0.125) x 24) / 5.15)........ = 2.83 kPa
Direction 2 ((1 x 0.3 x (0.8 - 0.125) x 24) / 5.25) ........ = 0.93 kPa
SUD TOLAl (OMEGA) v ittt it ittt e e et e e et ettt ittt i e PR = 8.26 kPa
Longitudinal edge loads
Direction 1 ({(17.66 4+ 38.46) / 5.15) it vttt e e e e e = 10.90 kP«
Direction 2 ((37.96 + 38.96) / 5.25) ittt ittt et = 14.65 kP:
Longitudinal centre loads (kN/m)
Direction 1 (0.00 / B.udB) ittt e e e e e e e = 0.00 kPa
Direction 2 (27 .00 / 5.25) ittt e e e = 5.14 kPa
L e e <Y e 5t = 19.15 kP«
L R o=V i Y ) o = T = 28.05 kP:
Total distributed load Q (kPa)
10111 - = 8.26 kPa
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Line loads

Direction 1 ((17.66 + 0.00 + 38.46) x 5.25) / (5.25 x 5.15) 10.90 kP:

11

Direction 2 ((37.96 + 27.00 + 38.96) x 5.15) / (5.15 x 5.25) 19.79 kP:

L = 38.95 kP
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N |
| Rectangle 1 of 3 | DIRECTION 1 ] DIRECTION 2 |
|////////////////////| | |
| L(m) | 9 . | 1.5 |
K e e e e e e oo e e e - - - e m e e e e — - = *
| B(m) | 1.5 | 9 |
s S G e e —— = *
| P Edge (kN/m) | 37.46 | 32.76

A e e e e e e e e - - R *
| P Centre (kN/m) | 0.00 | 0.00

Ko e e e e e - B o m e e e — - = *
|  W(kPa) | 56.07 | 10.41 |
K e e e e e e e e e - R o m e e e e —— = *
|  k(kPa/m) ] 3538.44 | 3538.44 |
A o e e e e e R e *
| Delta (mm) | 22.5 | 3.8 |
& gy B I R *
| No. of Beams | 1 | 5
1000000000000 |
N CENTRE HEAVE

| //71171711171777177777] ‘ |
L e T R e *
| Delta > ¥Ymc ? | NO | NO
O B e - - - *
| Edge Dist. (m) | 1.628 | 1.628 |
e e e o g *
| M work (kNm/m | 55.35 | 0.94
S U UG U R R *
| I reg(x10"6 mm4/m) | 1131.60 | 0.80
II10000000000000000) |
Y EDGE HEAVE
L//7117771171717171717] |
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7010000000700070000)
| Rectangle 2 of 3 | DIRECTION 1 | DIRECTION 2 |
\///717111711711777177] |

Ly | 15 | 2.4 |
A R R R e *
| B(m) | 2.4 | 16.5 |
K e e Lo B e *
| P Edge (kN/m) | 32.76 | 4.86
g e m e — - - B e *
| P Centre (kN/m) | 0.00 | 0.00
3 e e e m e o mmmm e m - *
| wW(kPa) | 33.27 | 8.54 |
.S g g G e B *
|  k{(kPa/m) | 2421.26 | 2421.26
S B e e e = *
| Delta (mm) | 30.0 | 6.0
S e e *
| No. of Beams | 2 | 7 |
1I000000707000000000
| //177711711177771777] CENTRE HEAVE

[ /71777117177111177117]

S i *
| Delta > ¥Ymc ? | NO | NO
G B e i R ittt *
| Edge Dist. (m) | 1.628 | 1.628

K e e e e e e .- e e — - B *
| ™M work (kNm/m) | 47.49 | 5.66
e R e e R R ettt *
| I req(x10”6 mm4/m) | 695.84 | 0.45
/1010000000007070007)
[///77777711711/171177] EDGE HEAVE
[/7771711711711117171777]

K o e mmm e o U *
| Delta > Yme ? | YES | NO
. e e e — - B e *
| Edge Dist. (m) | 1.760 | 0.480
P e - - R e e *
| M work (kNm/m) | 4.52 | 1.34 |
I O U B B *
| I reg(x10”6 mm4/m) | 7.52 | 0.45
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/1070070007000000000) |
| Rectangle 3 of 3 | DIRECTION 1 | DIRECTION 2 |
[ /71777117117171177177] |
e s.25 | 5.15 |
i o G *
| B(m) | 5.15 | 5.25 |
K o e e e e e e T R T *
| P Edge (kN/m) | 17.66 | 37.96
RGP R o m e e e — - = *
| P Centre (kN/m) | 0.00 | 27.00

Ko e e fm e m e m e - m e mm e *
| W(kPa) | 15.12 | 22.91 |
U U U g g e e e - e e — - = *
|  k(kPa/m) | 3894 .82 | 3894.82 |
K B e e e e R R *
| Delta (mm) | 13.1 | 12.9
U e — - - A *
| No. of Beams | 5 | 3
/77070001707077070000)
[/7177777177117171777] CENTRE HEAVE |
\/71711177177171777777]

| I req(x10”6 mm4/m) 959.97 891.74
/7700070070700007000)
| //1717171771711717717] EDGE HEAVE |
\/717171171771771771777]
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TRIAL FOOTING PROPERTIES :-
Edge Beams:
Beam Width = 300 mm
Beam Depth = 800 mm
Reinforcement
- top = 3 x N16 bars, 40 mm cover
- bottom = 3 x N1l6 bars, 65 mm cover

Internal Beams:
Beam Width = 300 mm
Beam Depth = 800 mm
Reinforcement
- top = 3 x N16 bars, 40 mm cover
- bottom = 3 x N16 bars, 65 mm cover

Slab:
Thickness = 125 mm
Reinforcement

- layer 1 = 227 mm™2/m in both directions, 20 mm cover
Material Properties:
Fsy = 500 MPa
F'c = 20 MPa

A COMPARISON OF THE REQUIRED DESIGN PROPERTIES AND THOSE
OBTAINED FOR THE ABOVE FOOTING SYSTEM IS TABULATED BELOW

- Note that where relevant, the properties are expressed
in units per metre width of total footing cross section
~ The I required values have been factored up to take
account of the variation in the long term creep factor
for concrete, refer to AS3600, clause 8.5.3.3
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RECTANGLE 1 of 3 (9m x 1.5m)

CENTRE HEAVE | EDGE HEAVE
BEAM DEFLECTED SHAPE |--------ommmmmmmemmo fm e e
REQUIRED | ACTUAL | REQUIRED | ACTUAL
DIRECTION 1 |///////////////////////////////////////////
Moment of Inertia 1.132 12.043 0.909 12.043
( x 10%9 mm™4/m ) (Ireq) (Ieff) (Ireq) (Ieff)
—————————————————————— R e Stttk el
Flexural Strength 55.4 149.4 41.1 116.5
(kNm/m) (M*) (eMu) (M*) (eMu)
————————————— i it e e el Rttty wl it
Ductility Check 76.9 186.7 83.6 145.6
(kNm/m) (1.2Mcr) (Mu) (1.2Mcr) {Mu)
—————————————————————— e i e il Bl
External | Intermal |////////////7//////77/
Flange Width = j---------- S L1117 070 700707707007 77777
(m) 0.75 | 0 L1107 707 7707070777 77777
DIRECTION 2 I///////////////////////////////////////////
Moment of Inertia 0.001 7.159 0.001 7.159
( x 109 mm*4/m ) (Ireq) (Ieff) (Ireq) (Ieff)
—————————————————————— B e e e
Flexural Strength 0.9 94 .2 3.0 77.0
(kNm/m) (M*) (zMu) (M*) (zMu)
—————————————————————— e i e A it
Ductility Check 42.8 117.7 52.3 96.2
(kNm/m) (1.2Mcr) (Mu) (1.2Mcr) (Mu)
—————————————————————— e it e el et
External | Intexmal |/////////////////////
Flange Width = |[---------- tommmmmmm s 1117717717777 71777717777
(m) 0.45 | 0.6 1177777777771 77777777
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RECTANGLE 2 of 3 (16.5m

BEAM DEFLECTED SHAPE

Moment of Inertia
( x 10"9 mm™4/m )
Flexural Strength
(kNm/m)
Ductility Check
(kNm/m)

(m)

Moment of Inertia
( x 10°9 mm™4/m )
Flexural Strength
{(kNm/m)
Ductility Check
(kNm/m)

(m)

0.000 7.484 0.000
(Ireq) (Teff) (Ireq)
o Fomm - R T
5.7 94.0 1.3
(M*) (eMu) (M*)
fom - R Frommmm
47.3 117.5 52.5
(1.2Mcr) (Mu) (1.2Mcrx)
fmm - o dommmm
External | Internal
__________ fom e mme o
0.54 | 0.78

[I11711771777717777177
[I717077007107710771717
[I1177777717777777777

X 2.4m)
"""""""""""""""" CENTRE HEAVE |  EDGE HEAVE
_____________________ mm o e
REQUIRED | ACTUAL | REQUIRED | ACTUAL
|?7777777}7777777777777777777777777777?77777
0.696 18.060 0.008 18.060
(Ireq) (Ieff) (Ireq) (Ieff)
t--mmm - e it e it i
47.5 211.1 4.5 148.2
(M*) (eMu) (M*) (eMu)
+----m—-—- to-mmmm———- e e
132.3 263.9 114.7 185.3
(1.2Mcr) (Mu) (1.2Mcx) (Mu)
e dommmmmm - Rl
External | Internal |/////////////////////
—————————— S Y NN YN
1.2 | 0.8 [11777777771711717777
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RECTANGLE 3 of 3 (5.25m x 5.15m)

*=====================::::==============:::::::::::::::::::::::::::*
CENTRE HEAVE I EDGE HEAVE
BEAM DEFLECTED SHAPE |-------=------=------- e
REQUIRED | ACTUAL | REQUIRED | ACTUAL
DIRECTION 1 |///////////////////////////////////////////
Moment of Inertia 0.960 19.563 0.423 19.563
( x 1079 mm™4/m ) (Ireq) (Ieff) (Ireq) (Teff)
—————————————————————— R i e e
Flexural Strength 66.5 235.2 36.5 171.5
(kNm/m) (M*) (eMu) (M*) (2Mu)
—————————————————————— R T e e T T
Ductility Check 137.8 294.0 128.3 214 .3
(kNm/m) (1.2Mcr) (Mu) (1.2Mcr) (Mu)
—————————————————————— e e e e e
External | Intermal |////////////////////]/
Flange Width  [---------- Fmmmmmm o JI1177177777777777777
(m) 0.64375 | 1.2875 |//////////1/17/11771]
DIRECTION 2 ]///////////////////////////////////////////
Moment of Inertia 0.892 10.599 0.427 11.399
( x 10"9 mm™4/m ) (Ireq) (Ieff) (Ireq) (Teff)
—————————————————————— R e e i
Flexural Strength 67.7 136.8 31.4 100.8
(kNm/m) (M*) (eMu) (M*) (oMu)
—————————————————————— e e e it
Ductility Check 78.9 171.0 75.3 126.0
(kNm/m) (1.2Mcr) (Mu) (1.2Mcr) (Mu)
—————————————————————— R i e It
External | Internal |///////////////////]/
Flange Width |---------- +o---m-o- - [IILT71777777771771777
(m) 0.815 |  1.33 [1117707777777110771777
*============================::====================================*
¥ % % % % % % % % *x % % % * * * * *x *x *x k * * * * * *x * * *
* *
* FOR FOOTINGS USE :- *
* *
* EXTERNALLY:- 300 mm (Wide) x 800 mm (Deep) *
* - With 6 /N16 Bars - 3 Top And 3 Bottom *
* *
* INTERNALLY:- 300 mm (Wide) x 800 mm (Deep) *
* - With 6 /N16 Bars - 3 Top And 3 Bottom *
* *
* WARNING: *
* In the following case(s), the analysis was NOT a *
* reactive soils analysis because soil mound height *
* was less than the allowable beam deflection: *
* Rectangle 2, Edge Heave, Direction 1 *
* *
************.******************
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