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1  Design Statement

It is proposed to replace the existing timber framed balconies with steel framed balconies
following our site inspection and report 19483 Bellinger House - site inspection no 1 draft.
It is proposed to construct new steel balconies with cold formed steel joists flooring system.
The balustrade and handrail will be steel construction to comply with the NHBC guidelines.

1.1 Calculation Reference

These calculations are for balconies as per drawings in Annex A:

e 2-storey height: Balcony F-E, Balcony B-A, Balcony H-G
e 3-storey height: Balcony D-C, Balcony P-N, Balcony M-L, Balcony K-J

1.2 Components Covered

The components included in these calculations include the following;

e Balcony frame

e Handrail/Balustrade
e Connections

e Foundation check

2 Design Codes

2.1 Eurocodes

The component design will be carried out to the relevant and current design codes with
reference to the National Annex where applicable.

BS EN 1991-1-1 Eurocode 1 Actions on Structures

BS EN 1992-1-1 Eurocode 2 Design of Concrete Structures
BS EN 1993-1-1 Eurocode 3 Design of Steel Structures

BS EN 1993-1-8 Eurocode 3 Design of Joints

2.2 British standards

BS 6180 Barriers in and about buildings
BS 6688 Recommendations for the design of structures to EC1
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3 Materials

3.1 Plate

The steel grade used for plate will be structural grade S355 with the yield stress taken as
355N/mm?.

3.2 Sections

The steel grade used for rolled sections shall be structural grade S355 (minimum) with the
yield stress taken as 355N/mm?.

4  Disproportionate Collapse

To prevent the disproportionate collapse of the balcony structure the lower column shall be
protected from any form of impact load from vehicles.

5 Fixings

Steel columns will be fixed down to concrete foundations. An option will be provided to
accommodate splicing of the columns due to delivery restrictions on site. Connection details
between steels is part of this package

6 Loading

The loading applied to the stair are:
6.1 Dead Loads

The self-weight of the components will be calculated in the design model.

The assumed self-weight of the aluminium deck with bearers, sheet metal soffit lining and
drainage is taken conservatively as:

Dead Load 1.0kN/m?
Roof Dead Load 1.0kN/m?
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6.2 Imposed Loads

Floor
The balconies are Category A, BS EN 1991-1-1 (2002) and therefore the imposed loads are;

Imposed Floor UDL 2.5kN/m?
Imposed Point Load 2.0kN
Roof

Imposed Roof UDL 0.6kN/m?
Imposed Roof Point Load 0.9kN

Balustrades
Under the BS6180 (2011) classification system, residential external balconies are classified
as Class ii and therefore the loads are;

Horizontal UDL — Applied to top rail 0.74kN/m
Vertical UDL/PL — Applied to top rail 0.60kN/m or 1kN
Infill UDL/PL 1.0kN/m? or 0.5kN

The UDL the top rail and infill loads are not additive and will be considered as separate load
cases.
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7 Design:

The design will be split into 2-storey typical and 3 -storey typical design.

7.1 Analysis Model: 3-storey

Section Sizes
Column
Balcony Frame
Floor Beam
Baluster Post
Handrall

Figure 1 3-storey balcony model

100x100x6.3 SHS

230x90 PFC

Metsec 142.M.13 inset with 4mm THK cleat
40 x 10 Flat plate at 80mm c/c

60SHS 6.3
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7.2 Dead Load

Figure 2 DL
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7.3 Live Load

Figure 3 Roof LL

Figure 4 Balcony LL
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7.3.1 Handrail Horizontal

Figure 5 Horizontal load
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7.3.2 Handrail Vertical

X\ A\ /X4

A
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/WS /ZNY /N

Yy Vv Vv

Figure 6 Handrail UDL

) L Ll ¢
VY V\ VL ©

N/ AN/ AN/

Figure 7 Handrail Point
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Figure 9 Infill Point Load

Figure 8 Infill UDL
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7.3.4 Wind Loads

Figure 11 Wind 90

Figure 10 Wind O

Figure 12 Wind 180

Figure 13 Wind 270

12
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7.4 Restraints

The main column is taken to be pinned at the base. The balcony is being designed as
independent balcony but a location fixing points back to the existing masonry is to be
provided. Refer to GAP Ltd drawings.

ﬁ

Figure 14 Supports

13
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7.5 Deflection

7.5.1 Handrail Horizontal

3.0
7.8
7.2
6.6
6.0
5.4
4.8
4.2
3.6
3.0
2.4
1.8
12
0.1

=

Upatd [mm ]

Figure 15 Handrail Horizontal Deflection

Maximum deflection = 9.0mm

Allowable deflection = 25mm

Therefore, deflection is acceptable.

14
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7.5.2 Balcony Vertical Deflection

Figure 16 Maximum Vertical Deflection Balcony

Maximum deflection = 8.3mm
Allowable deflection = L/200 (SLS)= 14mm
Therefore, deflection is acceptable.

15
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7.5.3 Maximum Sway Deflection

Figure 17 Maximum sway in longer direction

Figure 18 Maximum sway in shorter direction

Maximum deflection = 11.0mm
Allowable deflection = L/300 (Live Only)29 mm
Therefore, deflection is acceptable.

16
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7.6 Section Design

Maximum UF = 0.35
Therefore, section sizes and grades are acceptable and only critical section detailed output
is shown.

17
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EC-EN 1993 Steel check ULS

Linear calculation
Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Global

Selection: All

EN 1993-1-1 Code Check
National annex: British BS-EN NA

| Member B430 [0.000 / 2.680 m | SHS100/100/6.3 [S 355 |ULS-SetB (auto) [0.35- |

Combination key
ULS-Set B (auto) / 1.35*SW + 1.35*DL + 1.50*LL1 +
1.50*LL5 + 1.50*Wind 180

Partial safety factors

ymo for resistance of cross-sections 1.00
ymt for resistance to instability 1.00
ym2 for resistance of net sections 1.10
Yield strength fy |355.0 |MPa
Ultimate strength  |fu [490.0 |MPa
Fabrication Rolled
«.:iSECTION CHECK::...

The critical check is on position 0.000 m

Internal forces Calculated |Unit
Normal force Ned -50.66 kN
Shear force Vyed |6.52 kN
Shear force Veea | -2.27 kN
Torsion Ted 0.00 kNm
Bending moment | Myes | 0.49 kNm
Bending moment | Mzes | -7.09 kNm

Classification for cross-section design
Classification according to EN 1993-1-1 article 5.5.2
Classification of Internal and Outstand parts according to EN 1993-1-1 Table 5.2 Sheet 1 & 2

Id Type c t 01 02 Class 3 Class
[mm] [mm] [kN/m?] [kN/m?] Limit
[-]
1 ]I 81 6 1.006e+05 |-7.066e+04 |-0.70
3 |1 81 6 -8.303e+04 | -7.113e+04
5 |I 81 6 -5.690e+04 | 1.144e+05 |-0.50 0.67 |12.87 |38.36 45.52 64.37 1
7 |1 81 6 1.267e+05 |1.148e+05 |0.91 1.00 |12.87 |22.78 27.66 31.96 1

Note: The Classification limits have been set according to Semi-Comp+.
The cross-section is classified as Class 1

Compression check
According to EN 1993-1-1 article 6.2.4 and formula (6.9)

Cross-section area A 2.3200e-03 [m?
Compression resistance | Ncrd | 823.60 kN
Unity check 0.06 -

Bending moment check for My

18
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According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)

Plastic section modulus Wiy 8.0900e-05 |m?
Plastic bending moment | Mpiyrd | 28.72 kNm
Unity check 0.02 -

Bending moment check for M.
According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)

Plastic section modulus Wi,z 8.0900e-05 |m?3
Plastic bending moment | Mpizrd | 28.72 kNm
Unity check 0.25 -
Shear check for Vy

According to EN 1993-1-1 article 6.2.6 and formula (6.17)

Shear correction factor n 1.00

Shear area Av 1.1600e-03 | m?
Plastic shear resistance for Vy | Vpiyrda | 237.75 kN
Unity check 0.03 -
Shear check for V.

According to EN 1993-1-1 article 6.2.6 and formula (6.17)

Shear correction factor n 1.00

Shear area Av 1.1600e-03 | m?
Plastic shear resistance for V: | Vpizrd | 237.75 kN
Unity check 0.01 -

Torsion check
According to EN 1993-1-1 article 6.2.7 and formula (6.23)

Index of fibre Fibre |1

Total torsional moment | Ted 0.0 MPa
Elastic shear resistance | Trd 205.0 |MPa
Unity check 0.00 -

Note: The unity check for torsion is lower than the limit value of 0.05. Therefore torsion is considered as
insignificant and is ignored in the combined checks.

Combined bending, axial force and shear force check
According to EN 1993-1-1 article 6.2.9.1 and formula (6.41)

Design plastic moment resistance Mnyrd |28.72 | kNm
reduced due to Neq
Exponent of bending ratio y a 1.67
Design plastic moment resistance Mnzrd | 28.72 |KNm
reduced due to Neq
Exponent of bending ratio z B 1.67

Unity check (6.41) = 0.00 + 0.10 = 0.10 -

Note: Since the shear forces are less than half the plastic shear resistances their effect on the moment
resistances is neglected.

The member satisfies the section check.

Classification for member buckling design
Decisive position for stability classification: 0.000 m

19
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Classification according to EN 1993-1-1 article 5.5.2
Classification of Internal and Outstand parts according to EN 1993-1-1 Table 5.2 Sheet 1 & 2

01 02 Class2 Class3 Class
[mm] [kN/m?] [kN/m?] Limit Limit
[-] [-]
1 I 81 6 1.006e+05 -7.066e+04 |-0.70 0.59 |12.87 |45.95 53.94 75.54 1
3 I 81 6 -8.303e+04 |-7.113e+04
5 I 81 6 -5.690e+04 | 1.144e+05 -0.50 0.67 [12.87 |38.36 45.52 64.37 1
7 I 81 6 1.267e+05 1.148e+05 0.91 1.00 |12.87 |22.78 27.66 31.96 1

Note: The Classification limits have been set according to Semi-Comp-+.
The cross-section is classified as Class 1

Flexural Buckling check

According to EN 1993-1-1 article 6.3.1.1 and formula (6.46)

Buckling parameters yy zz \
Sway type sway sway
System length L 2.680 2.680 m
Buckling factor k 1.13 1.09
Buckling length ler 3.027 2.925 m
Critical Euler load Ner 759.89 [813.99 |kN
Slenderness A 79.55 76.86
Relative slenderness Arel 1.04 1.01

Limit slenderness Ao [0.20 0.20
Buckling curve a a
Imperfection a 0.21 0.21
Reduction factor X 0.64 0.66
Buckling resistance Nbrd | 524.51 |544.80 |kN
Cross-section area | A 2.3200e-03 | m?

Buckling resistance | Nora | 524.51 kN

Unity check 0.10 -

Torsional(-Flexural) Buckling check
According to EN 1993-1-1 article 6.3.1.1 and formula (6.46)
Note: The cross-section concerns a RHS section which is not susceptible to Torsional(-Flexural) Buckling.

Lateral Torsional Buckling check

According to EN 1993-1-1 article 6.3.2.1
Note: The cross-section concerns an RHS section with 'h / b < 10 / A7
This section is thus not susceptible to Lateral Torsional Buckling.

Bending and axial compression check
According to EN 1993-1-1 article 6.3.3 and formula (6.61),(6.62)

Interaction method alternative method 1
Cross-section area A 2.3200e-03 m?
Plastic section modulus Woly 8.0900e-05 m3
Plastic section modulus Whi,z 8.0900e-05 m3
Design compression force NEd 50.66 kN
Design bending moment My, ed 0.49 kNm
(maximum)

Design bending moment MzEd -7.09 kNm
(maximum)

Characteristic compression Nrk 823.60 kN
resistance

Characteristic moment resistance My,rk 28.72 kNm
Characteristic moment resistance MRk 28.72 kNm
Reduction factor Xy 0.64

20
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Reduction factor Xz 0.66
Modified reduction factor Xitmod | 1.00
Interaction factor Kyy 0.99
Interaction factor Kyz 0.62
Interaction factor Kzy 0.62
Interaction factor Kz 0.99

Maximum moment My eq is derived from beam B430 position 0.000 m.
Maximum moment M4 is derived from beam B430 position 0.000 m.

Interaction method 1 parameters

Critical Euler load Nery 759.89 kN
Critical Euler load Nerz 813.99 kN
Elastic critical load Ner,t 149426.88 kN
Plastic section modulus Wiy 8.0900e-05 m3
Elastic section modulus Wel,y 6.7100e-05 m3
Plastic section modulus Woi,z 8.0900e-05 m3
Elastic section modulus Wel,z 6.7100e-05 m3
Second moment of area Iy 3.3600e-06 m*
Second moment of area I 3.3600e-06 m*
Torsional constant It 5.3400e-06 m*
Method for equivalent moment Table A.2 Line 2 (General)

factor Cmy,0

Design bending moment My,ed 0.49 kNm
(maximum)

Maximum relative deflection 0, 0.1 mm
Equivalent moment factor Cry,0 0.94

Method for equivalent moment Table A.2 Line 2 (General)

factor Cmz,0

Design bending moment M ed -7.09 kNm
(maximum)

Maximum relative deflection Oy -1.1 mm
Equivalent moment factor Crmz,0 0.95

Factor Hy 0.97

Factor Hz 0.98

Factor 1% 0.34

Factor awr 0.00

Critical moment for uniform M0 647.81 kNm
bending

Relative slenderness Arel,0 0.21

Limit relative slenderness Neelosim | 0.34

Equivalent moment factor Cry 0.94

Equivalent moment factor Cinz 0.95

Equivalent moment factor Cinir 1.00

Factor bir 0.00

Factor Cr 0.00

Factor dir 0.00

Factor er 0.00

Factor Wy 1.21

Factor Wz 1.21

Factor Npl 0.06

Maximum relative slenderness Arel,max 1.04

Factor Cy 0.99

Factor Cpz 0.96

Factor Cy 0.96

Factor Cz 0.99

Unity check (6.61) = 0.10 + 0.02 + 0.15 = 0.27 -
Unity check (6.62) = 0.09 + 0.01 + 0.25 = 0.35 -

The member satisfies the stability check.
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7.7 Connections

7.7.1 PFC Splice TBC

Beams and columns

B - Y- a- Offset Offset Offset Forces
Name Cross-section Direction Pitch Rotation ex ey ez :
o o . in
[°] [°] [°] [mm] [mm] [mm]
1- -
Bl SHS100/100/6.3 0.0 90.0 0.0 0 0 0 Position
1- -
B430 SHS100/100/6.3 0.0 -90.0 0.0 0 0 0 Position

3

Cross-sections

Name Material

1 - SHS100/100/6.3 S 355

Bolts

Name | Bolt assembly Diameter fu Gross area

[mm] [MPa] [mm?]
M20 8.8 | M20 8.8 20 800.0 | 314
Load effects (forces in equilibrium)
N Vy Vz Mx My Mz
Name | Member | o \o | N | [kN] | [kNm] | [kNm] | [kNm]
ULS-Set(1) | B1 -44 [-09 02 |00 -01 | -0.7
B430 62 [09 |05 |00 01 |11

22
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ULS-Set(2) | B1 -58.014.2 |10.7 |0.0 -0.5 3.1
B430 -415|-45 121 |00 -0.5 -4.6
ULS-Set(3) | B1 -26.4 124 |-0.7 | 0.0 0.6 1.7
B430 -19.0|-24 |-04 | 0.0 1.0 -2.8
ULS-Set(4) | B1 -53.813.3 |16 |0.0 -1.2 2.4
B430 -39.0|-36 | 3.0 |00 -1.6 -3.5
ULS-Set(5) | B1 -158 0.0 0.2 |0.0 -0.2 0.0
B430 -1421-0.12 |0.7 | 0.0 -0.1 0.0
ULS-Set(6) | B1 -86 |00 |-0.7 | 0.0 0.6 0.0
B430 -87 (00 |(-04 |0.0 1.0 0.0
ULS-Set(7) | B1 -30.8 (3.3 |-0.6 | 0.0 0.5 2.4
B430 -21.1(-36 |-0.1 | 0.0 0.9 -3.5
ULS-Set(8) | B1 -37.0 ({00 (1.6 |0.0 -1.1 0.0
B430 -32.0|-0.1 |26 | 0.0 -1.5 0.0
ULS-Set(9) | B1 -37.0133 | 1.2 |0.0 -0.9 2.4
B430 -24.71-36 | 1.7 | 0.0 -1.3 -3.5
ULS-Set(10) | B1 -53.6 133 |06 |0.0 -0.4 2.4
B430 -394 (-33 (1.7 |0.0 -04 -3.9
ULS-Set(11) | B1 -30.8 (0.0 |(-0.3 | 0.0 0.2 0.0
B430 -283(-0.1 (0.8 |0.0 0.7 0.0
ULS-Set(12) | B1 -453 (42 (0.3 | 0.0 -0.2 3.1
B430 -309|-45 |10 |00 -0.3 -4.6
ULS-Set(13) | B1 -21.61-0.9 105 | 0.0 -0.4 -0.7
B430 213109 |15 |00 -0.3 1.1
ULS-Set(14) | B1 -35.2105 |16 |0.0 -1.2 0.4
B430 -286(-0.6 2.7 | 0.0 -1.5 -0.6
ULS-Set(15) | B1 -14.0 (0.0 |-0.7 | 0.0 0.6 0.0
B430 -141 {00 |-04 | 0.0 1.0 0.0
ULS-Set(16) | B1 -43.2 (24 |-0.3 | 0.0 0.2 1.7
B430 -33.2|-24 108 |00 0.7 -2.8
ULS-Set(17) | B1 -495(24 (16 |0.0 -1.1 1.7
B430 -369|-24 126 |00 -15 -2.8
ULS-Set(18) | B1 -22.2 115 10.2 |0.0 -0.1 1.0
B430 -16.5(-15 (0.5 | 0.0 -0.1 -1.7
ULS-Set(19) | B1 -36.8 (33 (0.2 |0.0 -0.1 2.4
B430 -25.2(-33 (0.5 | 0.0 -0.1 -3.9
ULS-Set(20) | B1 -41.2 (42 (0.2 |0.0 -0.2 3.1
B430 -27.21-45 109 |00 -0.2 -4.6
ULS-Set(21) | B1 -26.6 |-0.9 10.6 | 0.0 -0.4 -0.7
B430 259109 |17 |00 -0.4 11
ULS-Set(22) | B1 -32.7124 |11 |0.0 -0.8 1.7
B430 -22.7(-24 (14 |0.0 -1.2 -2.8
Check
Summary
Name Value Status
Analysis 100.0% OK
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19483
LTD Section Balconies Sheet no./rev. PO1
G o D s E L L e A R N o L D Calc. by Date Chck’d by Date App'd by Date
FARTNERGHILF LID MC | Mar'20 | TR | Mar'20
Plates 0.0 < 5% OK
Bolts 17.8 <100% | OK
Welds 449 < 100% | OK
Buckling 47.77
GMNA Calculated
Plates
Thickness OEd €p|
Name [mm] Loads [MPa] | [%] Status
B1 6.3 ULS-Set(4) | 156.1 | 0.0 | OK
B430 | 6.3 ULS-Set(4) 153.5 | 0.0 | OK
PPla | 12.0 ULS-Set(20) | 119.2 | 0.0 | OK
PP1b | 12.0 ULS-Set(20) | 115.2 | 0.0 | OK
Design data
. fy Elim
Material [MPa] | [%]
S 355 355.0 | 5.0
Symbol explanation
epl Strain
Oed EQ. stress

fy Yield strength
&im  Limit of plastic strain

e

Overall check, ULS-Set(4) Error! Bookmark not defined.
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Job Ref.

Project Bellinger House, Havant
w 19483
LTD Section Balconies Sheet no./rev. PO1
GODSELL*ARNOLD Calc. by Date Chck’d by Date App'd by Date
PaRlRERE LS LD MC | Mar'20 | TR Mar ‘20
-39.0
[%]
50 ¥ =% 150%
L 26
(RS
1\\\\ (///:
| 100%
| 4 (5.00)
& B Y
N Nl ~
R 55\\ X - r}’/ ’_/4"' £
N =
¥ 53.8 0%

Strain check, ULS-Set(4) Error! Bookmark not defined.
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19483
LTD Section Balconies Sheet no./rev. PO1
G o D s ELLe AR N o LD Calc. by Date Chck’d by Date App'd by Date
PaRlRERE LS LD MC | Mar'20 | TR Mar ‘20
-39.0
1 [MPa]
3550
325
300
275
250
225
200
175
150
125
100
75
A0
25
:( 0.0
Equivalent stress, ULS-Set(4) Error! Bookmark not defined.
Bolts
Ft.Ed \% Ut; | Fora | Uts | Ut
Name Loads kN] | [kND | o6] | [KND | (%] | [9%] Status
B5 ULS-Set(20) | 25.2 | 1.1 17.8 1 180.5 | 1.2 | 13.9 | OK
£ £ | B6 ULS-Set(20) | 23.8 | 1.1 | 16.9 | 182.3 | 1.2 | 13.3 | OK
B7 ULS-Set(1) | 6.3 | 0.2 |45 |201.8|0.3 |35 | OK
£ £ | |88 |uLs-set) |56 |03 |40 |[2059|03 |31 |oK
Design data
Ftrda | Bprd | Fyrd
Name | neNp | [kN] | [KN]
M208.8-1|141.1|279.3|94.1

Symbol explanation

Ftrd
FtEd
Bp,Rrd
\Y
Fv,Rd
Fb,rd
Ut
Uts

Bolt tension resistance EN 1993-1-8 tab. 3.4
Tension force
Punching shear resistance
Resultant of shear forces Vy, Vz in bolt
Bolt shear resistance EN_1993-1-8 table 3.4

Plate bearing resistance EN 1993-1-8 tab. 3.4
Utilization in tension
Utilization in shear
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Project

Bellinger House, Havant

Job Ref.

19483
w’ Section Balconies Sheet no./rev. PO1
G o D s E I' L . AR N o L D Calc. by Date Chck’d by Date App'd by Date
PARINERSHIF ILTD MC Mar ‘20 TR Mar ‘20
Uts  Utilization in tension and shear EN 1993-1-8 table 3.4
Welds (Plastic redistribution)
ltem | Edge Th[rr?]?rg]th' L[?:r%t]h Loads | et | [o6) | (MPa] | MPa] | (MPa) [lOi:] [Lg/fﬁ Status
PPla | B1 46.3 352 ULS-Set(2) | 195.6 [ 0.0 | -118.5| 1.3 89.8 |44.9|18.2 | OK
PP1b | B430 | 46.3 352 ULS-Set(2) | 191.9 [ 0.0 | -116.9 | 0.6 87.9 |44.1|16.9 | OK
Design data
Bw | Owrd | 090
[-[] | [MPa] | [MPa]
S 355 |0.90 | 435.6 | 352.8
Symbol explanation
£p| Strain
owed Equivalent stress
Oowrd Equivalent stress resistance
o} Perpendicular stress
T Shear stress parallel to weld axis
T Shear stress perpendicular to weld axis
0.9 0 Perpendicular stress resistance - 0.9*fu/lyM2
Bw Corelation factor EN 1993-1-8 tab. 4.1
Ut Utilization
Utc Weld capacity utilization
Buckling
Loads Shape Fa[(z]tor
ULS-Set(1) 1 218.90
2 233.55
3 256.77
4 290.25
5 298.85
6 339.60
ULS-Set(2) 1 47.77
2 51.35
3 55.57
4 63.13
5 65.62
6 74.95
ULS-Set(3) 1 82.47
2 88.20
3 95.24
4 108.72
5 110.40
6 126.54
ULS-Set(4) 1 59.01
2 64.12
3 67.06
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19483
LTD Section Balconies Sheet no./rev. PO1

Go DSE LL°ARN OLD Calc. by Date Chck’d by Date App'd by Date
FAaklNERSHIP LID MC | Mar'20 | TR | Mar'20

77.61

79.80

92.28

ULS-Set(5) 455.70

501.64

517.56

617.83

620.40

736.41

ULS-Set(6) 227.84

235.26

273.12

294.44

309.28

334.41

ULS-Set(7) 67.38

72.99

77.79

88.34

93.28

106.65

ULS-Set(8) 115.75

128.88

129.44

149.87

161.76

188.62

ULS-Set(9) 65.46

71.20

74.72

85.61

89.70

103.09

ULS-Set(10) 54.98

58.46

64.30

73.11

73.97

84.48

ULS-Set(11) 184.08

193.99

209.64

231.76

246.73

olu|lbhjw|INIFPIOIOI|IAMA|lWINIRPIOjlOI|A|WINIFRPIO|O|AMlWINIPRIOlOI|IMWIN|IRPIO|lO|A|WINIFPIOOIIMA|W|IN|IRIOO|OT| D>

273.13
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19483

Section

Balconies

Sheet no./rev. PO1

PARTNERSHIP LTD

Calc. by

MC

Date

Mar ‘20

Chck’d by

TR

Date

Mar ‘20

App'd by Date

ULS-Set(12)

50.55

54.49

58.88

66.64

70.15

79.93

ULS-Set(13)

163.81

174.53

187.06

212.99

217.72

246.64

ULS-Set(14)

115.36

128.76

129.73

149.91

163.48

190.50

ULS-Set(15)

204.31

210.54

241.31

257.87

275.89

295.33

ULS-Set(16)

73.51

77.88

85.49

97.04

97.69

111.46

ULS-Set(17)

69.99

75.19

79.70

92.20

92.82

107.03

ULS-Set(18)

126.63

134.69

148.32

168.43

170.95

195.08

ULS-Set(19)

60.07

64.10

WIN|PIO|lO|A|WINIFPIOIOO|IA|lWINIPIOlO|A|WIN|IFRPIO|O|A|lWINIPIOIO|IARIWIN|IPIO|IO|RARIWINIFPIO|IO|IA|WIN|F

70.43
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Section

Balconies

Sheet no./rev. PO1

PARTNERSHIP LTD

Calc. by

MC

Date

Mar ‘20

Chck’d by

TR

Date

Mar ‘20

App'd by

Date

79.65

81.97

93.24

ULS-Set(20)

51.64

55.74

60.13

67.99

71.86

81.83

ULS-Set(21)

152.44

162.54

173.27

196.27

203.24

228.58

ULS-Set(22)

79.59

85.39

91.13

104.84

105.80

ool jwINIFPIOIOIIMAW|IN|IPRIO|lO|RA|WINIFRPIO|IOM

121.84

Bill of material

Manufacturing operations

Name

Plates
[mm]

Shape Nr.

Welds
[mm]

Length
[mm]

Bolts Nr.

PP1

P12.0x250.0-250.0 (S 355)

Fillet: a=6.3

704.5

M208.8 | 4

P12.0x250.0-250.0 (S 355)

Welds

Type

Material

Throat thickness

[mm]

Leg size
[mm]

Length
[mm]

Fillet

S 355

6.3

8.9

704.5
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Project Bellinger House, Havant Job Ref.
19483
LTD Section Balconies Sheet no./rev. PO1
GODSELL*ARNOLD [, Date Chek'd by Date App'd by Date
PaRlRERE LS LD MC | Mar'20 | TR Mar ‘20
Bolts
Name Grip length Count
[mm]
M20 8.8 24 4
Drawing
PP1 - PPla
P12.0x250-250 (S 355)
/”"”"”Q.
/ 4
[ ’
[ '
2| 8 / /
w3 t£ ' '
: :
’
"’"”"”"’//‘
a0 ‘ 150 ‘ 50
I 250 I
PP1-PP1b

P12.0x250-250 (S 355)

50

®

50

A A AT,
1 D
[ ’
/ :
|3 s :
G / /
/ :
[l ’
¥ f
’4'""””"//‘
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Project Bellinger House, Havant Job Ref.
19483
LTD Section Balconies Sheet no./rev. PO1
G o D s ELL-ARN o LD Calc. by Date Chck’d by Date App'd by Date
PaRlRERE LS LD MC | Mar'20| TR | Mar'20
Iltem Value Unit Reference

YMo 1.00 - EN 1993-1-1: 6.1
ym1 1.00 - EN 1993-1-1: 6.1
Ym2 1.25 - EN 1993-1-1: 6.1
Ym3 1.25 - EN 1993-1-8: 2.2
Yc 1.50 - EN 1992-1-1:2.4.2.4
Yinst 1.20 - ETAG 001-C: 3.2.1
Joint coefficient f3j 0.67 - EN 1993-1-8: 6.2.5
Effective area - influence of mesh size | 0.10 -
Friction coefficient - concrete 0.25 - EN 1993-1-8
Friction coefficient in slip-resistance 0.30 - EN 1993-1-8 tab 3.7
Limit plastic strain 0.05 - EN 1993-1-5

Weld stress evaluation

Plastic redistribution

Detailing No

Distance between bolts [d] 2.20 - EN 1993-1-8: tab 3.3

Distance between bolts and edge [d] 1.20 - EN 1993-1-8: tab 3.3

Concrete breakout resistance Yes ETAG 001-C

Use calculated ab in bearing check. Yes EN 1993-1-8: tab 3.4

Cracked concrete Yes

Local deformation check No

Local deformation limit 0.03 - CIDECTDG1,3-1.1

Geometrical nonlinearity (GMNA) Yes Large deformations for hollow sections

7.7.2 Fin Plate Connection

B- Y- a - Offset Offset Offset Forces
Name Cross-section Direction Pitch Rotation ex ey ez .
o o (o} In
[°] [°] [°] [mm] [mm] [mm]
1- "
Bl SHS100/100/6.3 0.0 90.0 0.0 0 0 0 Position
B3 2 - U230 0.0 0.0 0.0 0 0 0 Position
B16 2 - U230 90.0 0.0 180.0 0 0 0 Position
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19483
LTD Section Balconies Sheet no./rev. PO1

Go DSE LL e AR N OLD Calc. by Date Chck’d by Date App'd by Date
FaR1NERSRIP LID MC | Mar'20| TR | Mar'20

e

Cross-sections

Name Material
1 - SHS100/100/6.3 S 355
2 -U230 S 355
Bolts

Diameter fu Gross area

Name | Bolt assembly [mm] [MPa] [mm?]

M20 8.8 | M20 8.8 20 800.0 | 314

Load effects (forces in equilibrium)

N V Vz Mx M Mz
NEme | WEmDEr | g [kr)u/] [kN] | [KNm] [kN)r/n] [kNm]
ULS(l) | B1 44 |-09 |02 |00 |-01 |-07
B3 03 |00 |-10 |00 |02 |00
B16 00 |00 |28 |00 |18 |00
B1 00 |00 |00 |00 |00 |00
ULS(2) | B1 35810 |06 |00 |-04 |07
B3 11 |00 |-35|00 |08 |00
B16 00 |00 |32 |00 |-18 |00
B1 00 |00 |00 |00 |00 |00
ULS(3) | BL 86 |00 |-07 |00 |06 |00
B3 02 |00 |02 |00 |-15 |00
B16 00 |00 |02 |00 |00 |00
B1 00 |00 |00 |00 |00 |00
ULS@4) | B1 316,00 |16 |00 |-11 |00
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19483
LTD Section Balconies Sheet no./rev. PO1

G o D s E I' L e AR N o L D Calc. by Date Chck’d by Date App'd by Date
PARTNERSHIP LTD MC Mar ‘20 TR Mar ‘20
B3 1.0 00 |-47 |00 2.6 0.0
B16 0.0 00 |03 |00 0.0 0.0
Bl 0.0 0.0 |00 |00 0.0 0.0
ULS(5) |B1 -15.8/ 0.0 (0.2 |0.0 -0.2 0.0
B3 0.4 00 |-14 |00 0.3 0.0
B16 0.0 00 |03 |00 0.0 0.0
Bl 0.0 0.0 |0.0 |00 0.0 0.0
ULS(6) | B1 -148 100 (11 |0.0 -0.8 0.0
B3 0.2 00 |-23 |00 2.0 0.0
B16 0.0 0.0 (0.2 |0.0 0.0 0.0
Bl 0.0 00 |0.0 |00 0.0 0.0
ULS(7) |B1 -25.4 (0.0 |-0.3 | 0.0 0.2 0.0
B3 1.0 00 |-22 |00 -1.0 0.0
B16 0.0 0.0 (03 |0.0 0.0 0.0
Bl 0.0 00 |0.0 |00 0.0 0.0
ULS(8) |B1 -285/10.0 (0.6 |0.0 -0.4 0.0
B3 1.1 00 |-35 |00 0.8 0.0
B16 0.0 0.0 (03 |0.0 0.0 0.0
Bl 0.0 00 |0.0 |00 0.0 0.0
ULS(9) | B1 -11.7/0.0 (0.2 |0.0 -0.1 0.0
B3 0.3 00 |-1.0 |00 0.2 0.0
B16 0.0 0.0 (0.2 |0.0 0.0 0.0
Bl 0.0 0.0 (0.0 |0.0 0.0 0.0
ULS(10) | B1 -29.3/0.0 (0.6 |0.0 -0.4 0.0
B3 1.1 00 |-35 |00 0.8 0.0
B16 0.0 0.0 (03 |0.0 0.0 0.0
Bl 0.0 0.0 (0.0 |0.0 0.0 0.0
ULS(11) | B1 -189 0.0 |12 |0.0 -0.9 0.0
B3 0.4 00 |-26 |00 21 0.0
B16 0.0 00 |03 |00 0.0 0.0
Bl 0.0 0.0 (0.0 |0.0 0.0 0.0
ULS(12) | B1 -17.1]1-09 |05 | 0.0 -0.4 -0.7
B3 1.0 00 |-3.1 00 0.7 0.0
B16 0.0 00 |-28 |00 1.8 0.0
Bl 0.0 0.0 (0.0 |0.0 0.0 0.0
ULS(13) | B1 -85 |-09 |0.2 |0.0 -0.2 -0.7
B3 0.4 0.0 |[-14 |0.0 0.3 0.0
B16 0.0 00 |-27 |00 1.8 0.0
Bl 0.0 0.0 (0.0 |0.0 0.0 0.0
ULS(14) | B1 -31.7|10 |05 |0.0 -0.4 0.7
B3 1.0 0.0 |[-3.1 |0.0 0.7 0.0
B16 0.0 00 |32 |00 -1.8 0.0
Bl 0.0 0.0 (0.0 |0.0 0.0 0.0
ULS(15) | B1 -19.0|1.0 |0.2 |0.0 -0.1 0.7
B3 0.3 0.0 |[-1.0 | 0.0 0.2 0.0
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LTD Section Balconies Sheet no./rev. PO1
Go Ds E I'L e AR N OLD Calc. by Date Chck’d by Date App'd by Date
PaRlRERE LS LD MC | Mar'20 | TR Mar ‘20
B16 0.0 0.0 [3.2 |0.0 -1.8 0.0
Bl 0.0 0.0 (0.0 |0.0 0.0 0.0
ULS(16) | B1 -21.21-09 (0.6 |0.0 -0.4 -0.7
B3 1.1 0.0 |-3.5 0.0 0.8 0.0
B16 0.0 0.0 |-2.7 | 0.0 1.8 0.0
Bl 0.0 0.0 (0.0 |0.0 0.0 0.0
Check
Summary
Name Value Status
Analysis 100.0% OK
Plates 0.0 < 5% OK
Bolts 31.4<100% | OK
Welds 62.2 <100% | OK
Buckling 117.44
GMNA Calculated
Plates
Thickness OEd €p|
Name [mm] Loads [MPa] | [%] Status
Bl 6.3 ULS(4) 355.1 | 0.0 | OK
B3-bfl 1 14.0 ULS(7) 15.3 0.0 | OK
B3-tfl 1 14.0 ULS(4) | 16.3 0.0 | OK
B3wl [75 ULS(4) |169.5 | 0.0 | OK
B16-bfl 1 | 14.0 ULS(1) |10.4 [0.0 | OK
B16-tfl1 | 14.0 ULS(2) 10.7 0.0 | OK
B16-w1l | 7.5 ULS(2) 120.8 | 0.0 | OK
FP1 10.0 ULS(4) |183.2 [ 0.0 | OK
FP2 10.0 ULS(16) | 133.0 | 0.0 | OK
Design data
. fy €lim
Material [MPa] | [%]
S 355 355.0 | 5.0
Symbol explanation
epl  Strain
oed EQ. stress

fy Yield strength
Limit of plastic strain

Elim

3

5
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%

Job Ref.

PARTNERSHIP LTD

Project Bellinger House, Havant
19483
Section Balconies Sheet no./rev. PO1
Calc. by Date Chck’d by Date App'd by Date
MC Mar ‘20 TR Mar ‘20

e

Overall check, ULS(4) Error! Bookmark not defined.
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w) Section Balconies

Sheet no./rev. PO1

Go Ds ELL*ARN OLD Calc. by Date Chck’d by Date App'd by Date
PaRlRERE LS LD MC | Mar'20 | TR Mar ‘20
0.0
. [%e]
150%
100%
(5.00)
f(- “ 0%

Strain check, ULS(4) Error! Bookmark not defined.
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LTD Section Balconies Sheet no./rev. PO1
G o D s ELL°ARN o LD Calc. by Date Chck’d by Date App'd by Date
PaRlRERE LS LD MC | Mar'20 | TR Mar ‘20
0.0
o [MPa]
3550
325
300
275
250
225
200
175
150
125
100
75
50
25
3( ) 0.0
Equivalent stress, ULS(4) Error! Bookmark not defined.
Bolts
Ft.Ed V Ut; | Fbra | Uts | Ulss
Name | Loads IkN] | [kND | [96] | [KN] | [%] | [%] Status
B1 ULS(4) [3.2 |28.0|23 |100.6|29.8|31.4|O0OK
i
_|_
_ﬁ B2 ULS(4) (3.4 |27.0|24 |147.0|28.7 | 30.4 | OK
B3 ULS(14) |25 |19.3|1.8 [147.0|20.5|21.8 | OK
—P B4 ULS(13) | 2.4 194 | 1.7 | 147.0 | 20.6 | 21.8 | OK
Design data
Ftrd | Bprd | Furd
Name | ri\p | [kN] | KN
M208.8-1|141.1|174.6 | 94.1

Symbol explanation

Fira  Bolt tension resistance EN 1993-1-8 tab. 3.4
Fiea  Tension force
Bpra Punching shear resistance
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LTD Section Balconies Sheet no./rev. PO1
G o D s E LLe AR N o LD Calc. by Date Chck’d by Date App'd by Date
PARTNERSHIP LTD MC Mar ‘20 TR Mar ‘20
\% Resultant of shear forces Vy, Vz in bolt
Fvra Bolt shear resistance EN_1993-1-8 table 3.4
Fora Plate bearing resistance EN 1993-1-8 tab. 3.4
Ut Utilization in tension
Uts Utilization in shear
Utis  Utilization in tension and shear EN 1993-1-8 table 3.4
Welds (Plastic redistribution)
Throat th. | Length Owed | Epl ol T TL ut | Ut
Item | Bdge | "y | imm] | S°29S | mpal | [%] | [MPa] | [MPa] | [MPa] | [%] | [oe] | SRIUS
Bl-w 3 | FP1 A5.6N 150 ULS(4) | 195.8 | 0.0 | 72.3 60.2 -86.0 | 449 (145 | OK
A5.6M 150 ULS(4) | 270.8 | 0.0 | -119.2 | -91.2 | -106.7 | 62.2 | 14.5 | OK
Bl-w 2 | FP2 A5.6M 150 ULS(2) | 137.7 | 0.0 |-49.1 |-48.7 |56.1 316 | 9.6 | OK
A5.6N 150 ULS(16) | 187.4 | 0.0 | -80.1 | -66.9 |-71.3 |43.0(10.0 | OK

Design data

BW Ow,Rd 0

[-1 [ [MPa] | [MPa]

90

S355 | 0.90 | 435.6 | 352.8

Symbol explanation

£p| Strain

owed Equivalent stress

Owrd Equivalent stress resistance

o} Perpendicular stress

T Shear stress parallel to weld axis

T Shear stress perpendicular to weld axis

0.9 0 Perpendicular stress resistance - 0.9*fu/yM2
Bw Corelation factor EN 1993-1-8 tab. 4.1

Ut Utilization
Utc Weld capacity util

Buckling

ization

Loads

Shape Factor

ULS(1)

166.33

200.96

226.60

247.30

278.01

286.24

ULS(2)

165.21

179.37

182.71

188.35

193.89

202.42

ULS(3)

158.10

190.73

WIN|(PIO|O|RWINIPIO|OTA|IW|IN ([P

202.24
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Go DSE LL°ARN OLD Calc. by Date Chck’d by Date App'd by Date
FAaklNERSHIP LID MC | Mar'20 | TR | Mar'20

261.97

284.12

294.60

ULS(4) 117.44

140.19

162.89

163.02

172.46

177.32

ULS(5) 497.66

523.68

585.54

610.45

654.98

691.14

ULS(6) 138.59

163.31

178.59

214.20

240.48

250.81

ULS(7) 197.21

222.33

227.03

253.83

276.04

287.28

ULS(8) 259.99

271.93

327.17

338.71

340.27

356.87

ULS(9) 671.85

706.97

790.48

824.11

884.23

933.04

ULS(10) 254.62

266.44

318.32

329.73

333.41

olu|lbhjw|INIFPIOIOI|IAMA|lWINIRPIOjlOI|A|WINIFRPIO|O|AMlWINIPRIOlOI|IMWIN|IRPIO|lO|A|WINIFPIOOIIMA|W|IN|IRIOO|OT| D>

349.92
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Sheet no./rev. PO1

PARTNERSHIP LTD

Calc. by

MC

Date

Mar ‘20

Chck’d by

TR

Date

Mar ‘20

App'd by

Date

ULS(11)

135.33

159.39

174.68

205.68

225.80

228.97

ULS(12)

166.51

201.46

221.50

226.54

227.29

261.62

ULS(13)

166.13

200.63

226.25

241.50

262.70

270.58

ULS(14)

165.79

192.21

195.67

202.18

205.66

208.45

ULS(15)

167.53

202.88

232.34

241.09

245.08

246.11

ULS(16)

166.17

201.12

209.85

210.96

226.87

olo|lbhjlwINIFPFIOO|MA W|IN|IFPRIO|O|RA|WINIFPIOIOIIA|WIN|IRPIO|lO|RARIWINIPIO|IO|A|[W|IN|F

248.57

Code settings

Item

Value

Reference

YMo

1.00

- EN 1993-1-1: 6.1

Ymi

1.00

- EN 1993-1-1: 6.1

Ym2

1.25

- EN 1993-1-1: 6.1

YMm3

1.25

- EN 1993-1-8: 2.2
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PARTHEREHLF LID MC Mar ‘20 TR Mar ‘20

yc 1.50 - EN 1992-1-1:2.4.2.4

Yinst 1.20 - ETAG 001-C: 3.2.1

Joint coefficient 3 0.67 - EN 1993-1-8: 6.2.5

Effective area - influence of mesh size | 0.10 -

Friction coefficient - concrete 0.25 - EN 1993-1-8

Friction coefficient in slip-resistance 0.30 - EN 1993-1-8 tab 3.7

Limit plastic strain 0.05 - EN 1993-1-5

Weld stress evaluation Plastic redistribution

Detailing No

Distance between bolts [d] 2.20 - EN 1993-1-8: tab 3.3

Distance between bolts and edge [d] 1.20 - EN 1993-1-8: tab 3.3

Concrete breakout resistance Yes ETAG 001-C

Use calculated ab in bearing check. Yes EN 1993-1-8: tab 3.4

Cracked concrete Yes

Local deformation check No

Local deformation limit 0.03 - CIDECTDG1,3-1.1

Geometrical nonlinearity (GMNA) Yes Large deformations for hollow sections

7.7.3 Typical Connection Option 2

Beams and columns

B- Y- a- Offset Offset Offset Forces
Name Cross-section Direction Pitch Rotation ex ey ez .
o o e in
[°] [°] [°] [mm] [mm] [mm]
B1 1- SHS100/100/6.3 | 0.0 90.0 0.0 0 0 0 Position
4- -
B3 UKPEC230/90/32 0.0 0.0 0.0 -50 -25 0 Position
4- -
B16 UKPEC230/90/32 90.0 0.0 180.0 0 -25 0 Position
B430 | 1- SHS100/100/6.3 | 0.0 -90.0 0.0 0 0 0 Position
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o
Cross-sections
Name Material
1 - SHS100/100/6.3 S 355
4 - UKPFC230/90/32 S 355
Bolts
Name | Bolt assembly Dli';\nr;nne]';er [l\/];;a] Gr?;fng]rea
M16 8.8 | M16 8.8 16 800.0 | 201
Load effects (forces in equilibrium)
MEmE e [kl\ll\l] [\kll)\ll] [;ﬁ] [k'\|<||)r(n] [kl\lill)r/n] [k“l<||r2n]
ULS-Set(1) Bl -3.7 |-0.9 |0.2 |[0.0 -0.1 -0.7
B3 0.3 0.0 |-09 (0.0 0.3 0.0
B16 0.0 0.0 |-28 (0.0 1.8 0.0
B430 -57 |09 |05 |0.0 -0.1 1.1
ULS-Set(2) Bl -57.1142 |08 |0.0 -0.6 3.1
B3 15 0.0 |-34 (0.0 1.1 0.0
B16 0.2 0.0 |129(0.0 -7.6 0.0
B430 -40.8 | -4.4 | 2.3 | 0.0 -0.6 -4.6
ULS-Set(3) Bl -26.8 |24 |-0.7 | 0.0 0.5 1.7
B3 0.3 0.0 |04 |00 -1.5 0.0
B16 0.0 00 |76 |00 -4.5 0.0
B430 -185|-2.4 | -04 | 0.0 1.0 -2.8
ULS-Set(4) Bl -529 133 |18 |[0.0 -1.3 2.4
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B3 14 00 |-47 00 2.9 0.0
B16 0.3 00 |99 |00 -5.9 0.0
B430 -38.3|-35 |32 |00 -1.6 -3.5
ULS-Set(5) | B1 -149100 |03 |00 -0.2 0.0
B3 0.5 00 |-1.2 |00 0.4 0.0
B16 0.0 00 |02 |00 0.0 0.0
B430 -135|-0.1 | 0.7 | 0.0 -0.2 0.0
ULS-Set(6) | B1 -79 |00 |-0.7 |0.0 0.5 0.0
B3 0.3 00 |04 |00 -15 0.0
B16 0.0 00 |01 |00 0.0 0.0
B430 -81 |00 |-04 |00 1.0 0.0
ULS-Set(7) | B1 -30.1 /3.3 |-0.6 | 0.0 0.5 2.4
B3 0.5 00 |03 |00 -1.4 0.0
B16 0.3 0.0 |98 |0.0 -5.8 0.0
B430 -205|-35 |-0.1 | 0.0 0.9 -3.5
ULS-Set(8) | B1 36.1]00 |17 |00 -1.2 |00
B3 1.2 00 |-46 |00 2.8 0.0
B16 0.0 0.0 |02 |0.0 0.0 0.0
B430 -31.3|-01 |29 |00 -1.5 0.0
ULS-Set(9) | B1 36.3[33 (1.2 |00 09 |24
B3 0.5 00 |-22 |00 2.2 0.0
B16 0.3 0.0 |98 |0.0 -5.8 0.0
B430 -2421-35 |18 | 0.0 -1.3 -3.5
ULS-Set(10) | B1 -52.7133 | 0.7 |0.0 -0.5 2.4
B3 1.2 00 |-33 |00 1.0 0.0
B16 0.0 0.0 |10.7 | 0.0 -6.3 0.0
B430 -38.71-3.3 120 |00 -0.5 -3.9
ULS-Set(11) | B1 -299 100 |-0.1 | 0.0 0.1 0.0
B3 1.2 00 |-21 |00 -0.8 0.0
B16 0.0 00 |02 |00 0.0 0.0
B430 -276|-0.1 |11 | 0.0 0.6 0.0
ULS-Set(12) | B1 -49.8 133 |08 | 0.0 -0.6 2.4
B3 15 00 |-34 |00 11 0.0
B16 0.3 00 |99 |00 -5.9 0.0
B430 -36.5|-35 123 |00 -0.6 -3.5
ULS-Set(13) | B1 -42.3 124 |-0.1 | 0.0 0.1 1.7
B3 1.2 00 |-21 |0.0 -0.8 0.0
B16 0.0 00 |77 |00 -4.5 0.0
B430 -325|-24 |11 |00 0.6 -2.8
ULS-Set(14) | B1 -13.410.0 |-0.7 | 0.0 0.5 0.0
B3 0.3 00 |04 |00 -1.5 0.0
B16 0.0 00 |01 |00 0.0 0.0
B430 -136 |00 |-0.4 | 0.0 1.0 0.0
ULS-Set(15) | B1 -24510.0 |-0.1 | 0.0 0.1 0.0
B3 1.2 0.0 |-21 |0.0 -0.8 0.0
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B16 0.0 00 |02 |00 0.0 0.0
B430 -2221-01 |11 | 0.0 0.6 0.0
ULS-Set(16) | B1 -34.3|105 |18 |00 -1.3 0.4
B3 13 00 |-46 |00 29 0.0
B16 0.1 00 |17 |00 -1.0 0.0
B430 -27.9|-0.6 | 3.0 |00 -1.6 -0.6
ULS-Set(17) | B1 -33.2[33 |03 |00 02 |24
B3 0.6 00 |-1.0 |00 0.4 0.0
B16 0.3 00 |98 |00 -5.8 0.0
B430 -2241-35 109 |00 -0.2 -3.5
ULS-Set(18) | B1 -50.5133 |08 |0.0 -0.6 2.4
B3 15 00 |-34 |00 11 0.0
B16 0.3 00 |99 |00 -5.9 0.0
B430 -37.2|-35 123 |00 -0.6 -3.5
ULS-Set(19) | B1 -30.7100 |17 |0.0 -1.2 0.0
B3 1.2 00 |-46 |00 2.8 0.0
B16 0.0 00 |02 |00 0.0 0.0
B430 -2591-01 129 |00 -1.5 0.0
ULS-Set(20) | B1 -40.2 133 |13 | 0.0 -0.9 2.4
B3 0.6 0.0 |-26 |0.0 2.3 0.0
B16 0.3 00 |99 |00 -5.8 0.0
B430 -27.71-35 |19 |00 -1.3 -3.5
ULS-Set(21) | B1 -343 |15 0.7 |0.0 -0.5 1.0
B3 11 0.0 |-3.0 |0.0 0.9 0.0
B16 0.0 00 |47 |00 -2.7 0.0
B430 -266|-15 |18 | 0.0 -04 -1.7
ULS-Set(22) | B1 -76 |-0.8 10.3 |0.0 -0.2 -0.7
B3 0.5 00 |-1.2 | 0.0 0.4 0.0
B16 0.0 00 |-28 | 0.0 1.8 0.0
B430 -9.2 |09 |07 |00 -0.2 11
ULS-Set(23) | B1 -53.2142 107 |0.0 -0.5 3.1
B3 1.4 0.0 |-3.1 0.0 1.1 0.0
B16 0.2 00 |128 0.0 -7.6 0.0
B430 -373|-44 121 |00 -0.5 -4.6
ULS-Set(24) | B1 40542 |03 |00 02 |31
B3 0.6 0.0 |-1.0 |0.0 0.4 0.0
B16 0.2 0.0 |12.8|0.0 -7.6 0.0
B430 -26.7|-44 {09 |00 -0.2 -4.6
ULS-Set(25) | B1 -32.8 /00 |08 |0.0 -0.5 0.0
B3 1.2 0.0 |-33 |0.0 1.0 0.0
B16 0.0 0.0 |02 |0.0 0.0 0.0
B430 -29.3|-01 |20 |00 -0.5 0.0
ULS-Set(26) | B1 -24.8|-0.8 | 0.8 | 0.0 -0.5 -0.7
B3 1.2 00 |-33 /00 1.0 0.0
B16 0.0 0.0 |-28 | 0.0 1.8 0.0
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B430 -242 109 |20 |00 -0.5 1.1
ULS-Set(27) | B1 -36.2 3.3 |02 |0.0 -0.1 2.4
B3 0.3 0.0 |-09 |00 0.3 0.0
B16 0.0 0.0 |10.6 0.0 -6.3 0.0
B430 -246|-3.3 |05 | 0.0 -0.1 -3.9
ULS-Set(28) | B1 -44.4 142 |03 |0.0 -0.2 3.1
B3 0.7 00 |-1.3 /0.0 0.5 0.0
B16 0.2 0.0 |129 /0.0 -7.6 0.0
B430 -30.2 | -44 |10 | 0.0 -0.3 -4.6
ULS-Set(29) | B1 -20.9|-0.9 | 0.7 | 0.0 -0.5 -0.7
B3 1.1 0.0 |-3.0 00 0.9 0.0
B16 0.0 00 |-28 | 0.0 1.8 0.0
B430 -20.7|109 |18 |00 -0.4 1.1
ULS-Set(30) | B1 -485 |24 |17 |0.0 -1.2 1.7
B3 1.2 00 |-46 |00 2.8 0.0
B16 0.0 00 |77 |00 -4.5 0.0
B430 -36.2 | -24 |29 |00 -15 -2.8
ULS-Set(31) | B1 -216|15 |02 |0.0 -0.1 1.0
B3 0.3 00 |-09 |00 0.3 0.0
B16 0.0 00 |47 |00 -2.7 0.0
B430 -16.0 | -1.5 |05 | 0.0 -0.1 -1.7
ULS-Set(32) | B1 -25.71-0.8 | 0.8 | 0.0 -0.5 -0.7
B3 1.2 00 |-3.3 /0.0 1.0 0.0
B16 0.0 00 |-28 | 0.0 1.8 0.0
B430 -252|109 |20 |00 -0.5 1.1
ULS-Set(33) | B1 -21.91-0.9 | 0.7 | 0.0 -0.5 -0.7
B3 1.1 00 |-3.0 00 0.9 0.0
B16 0.0 00 |-28 | 0.0 1.8 0.0
B430 -21.7|109 |18 |00 -0.4 1.1
Check
Summary
Name Value Status
Analysis 100.0% OK
Plates 0.0 < 5% OK
Bolts 35.2 < 100% | OK
Welds 98.1 < 100% | OK
Buckling 58.50
GMNA Calculated
Plates
Name Th'[(r:*(r?](]ass Loads [J;‘;] [so/';'] Status
B1 6.3 ULS-Set(2) |228.7 | 0.0 | OK
B3-bfl1 | 14.0 ULS-Set(4) |232.9 | 0.0 | OK
B3-tfl 1 14.0 ULS-Set(6) | 107.9 | 0.0 | OK
B3-w 1 7.5 ULS-Set(4) | 164.5 | 0.0 | OK
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B16-bfl 1 | 14.0 ULS-Set(24) | 220.4 | 0.0 | OK
B16-tfl1 | 14.0 ULS-Set(2) | 260.3 | 0.0 | OK
Bi16-w1 | 7.5 ULS-Set(2) | 209.3 | 0.0 | OK
B430 6.3 ULS-Set(20) | 170.7 | 0.0 | OK
SP1 10.0 ULS-Set(24) | 289.3 | 0.0 | OK
SP2 10.0 ULS-Set(24) | 331.7 | 0.0 | OK
Design data
Material [Mny>a] ;)'}a
S 355 355.0 | 5.0

Symbol explanation

ep Strain

Oed EQ. stress

fy Yield strength

&im  Limit of plastic strain

4

Overall check, ULS-Set(2) Error! Bookmark not defined.
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-40.8
v 0.2
[%]
150%
100%
(5.00)
1 1.5
:<- 0%

Strain check, ULS-Set(2) Error! Bookmark not defined.

48



Project

Bellinger House, Havant

Job Ref.

19483
LTD Section Balconies Sheet no./rev. PO1
G o D s ELLe AR N o LD Calc. by Date Chck’d by Date App'd by Date
PaRlRERE LS LD MC | Mar'20 | TR Mar ‘20
-40.8 03
¥ [MPa]
3550
325
300
275
250
225
200
175
150
125
100
75
50
25
; - 5
K o 0.0
Equivalent stress, ULS-Set(2) Error! Bookmark not defined.
Bolts
Fiea | V Ut; | Fora | Uts | Ut
Name Loads kN] | [kND | o6] | [KND | (%] | [9%] Status
Bl ULS-Set(24) | 31.8 | 4.3 |[35.2|156.8| 7.1 [ 32.2 | OK
i
—E B2 ULS-Set(1) 154 | 0.8 17.0| 1109 | 1.3 | 135 | OK
SF ] |B3 |ULS-Set(2) |08 |57 |08 |156.8 9.4 |10.0 | OK
SE¥ ] |Ba ULS-Set(24) | 8.0 |19 |89 |156.8|3.1 |95 |OK

Design data

Name

| Fird | Bpra | Furd |
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[kNJ | [kN] | [kN]

M16 8.8-1 | 90.4 | 184.7 | 60.3

Symbol explanation

Fira  Bolt tension resistance EN 1993-1-8 tab. 3.4

Fies  Tension force

Bpra Punching shear resistance

\% Resultant of shear forces Vy, Vz in bolt

Fvrd Bolt shear resistance EN_1993-1-8 table 3.4

Fora Plate bearing resistance EN 1993-1-8 tab. 3.4

Ut Utilization in tension

Uts Utilization in shear

Uts  Utilization in tension and shear EN 1993-1-8 table 3.4

Welds (Plastic redistribution)

Ulios Length Owed | &l ol T T Ut Ut
w, Cc
Item Edge [thrﬁ] [mm] Loads [MPa] | [%] | [MPa] | [MPa] | [MPa] | [%] | [%] Status
LoD T 3ani1 | 140 122 | ULS-Set(1) oK
plo-til 18301 140 122 | ULS-Set(1) oK
flG'W B3w1l |75 216 | ULS-Set(1) OK
ULS- -

SP1 B430 44.2 317 Set(20) 375.5 | 0.0 242 6 -21.6 |164.1 [ 86.2|21.6 | OK
SP2 B1 44.2 317 ULS-Set(2) | 427.2 | 0.2 2,)049 125 |172.3 | 98.1|24.1 | OK
Design data

Bw | Owrd | 0.9 0

[-] | [MPa] | [MPa]
S355|0.90 | 435.6 | 352.8
Symbol explanation
€pl Strain
owed Equivalent stress
Owrd Equivalent stress resistance
oL Perpendicular stress
T Shear stress parallel to weld axis
TL Shear stress perpendicular to weld axis

0.9 0 Perpendicular stress resistance - 0.9*fu/yM2
Bw Corelation factor EN 1993-1-8 tab. 4.1

Ut Utilization

Utc Weld capacity utilization

Buckling
Loads Shape Fa[ti]tor
ULS-Set(1) 1 172.99
2 289.79
3 335.44
4 402.02
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440.37

453.56

ULS-Set(2) 58.50

66.06

73.01

74.75

82.82

84.10

ULS-Set(3) 105.72

123.81

123.86

125.42

145.07

146.48

ULS-Set(4) 69.89

79.19

85.49

87.36

99.10

101.47

ULS-Set(5) 266.11

319.39

416.07

439.87

471.20

541.86

ULS-Set(6) 181.80

286.87

325.78

333.48

396.92

448.95

ULS-Set(7) 88.74

89.58

107.19

114.89

121.96

124.09

ULS-Set(8) 114.44

132.24

149.74

152.09

179.87

180.87

RO IWIN|IRPIO|lOI|A|WINIFRPIOOIAMA|W|INIPRIOjlO|AIWINIFPIO|lO|A|WINIPIOIO|IARIWIN|IRPIO|O|RARIWIN|IFPIO| O

ULS-Set(9) 77.68
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85.09

98.45

113.69

118.61

123.19

ULS-Set(10)

65.24

79.64

80.83

82.10

89.17

93.05

ULS-Set(11)

122.00

157.81

170.46

188.90

195.81

225.25

ULS-Set(12)

73.43

82.20

87.09

91.93

96.64

106.11

ULS-Set(13)

88.44

90.31

104.14

105.50

109.50

123.28

ULS-Set(14)

181.42

233.03

258.37

292.86

336.78

362.11

ULS-Set(15)

146.82

187.74

195.65

218.98

228.05

249.69

ULS-Set(16)

127.70

148.99

152.61

AlwINRPIOjlO|MA|W|IN|IPIO|O|A|WINIFPIOIOA|W|IN|IPRIO|lO|A|WINIFRPIO|IOI|A|WIN|IRPIO|O|AW|IN|IRPIO|lO|AIWIN

152.88
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190.92

191.50

ULS-Set(17) 84.60

87.43

105.62

120.78

121.48

124.80

ULS-Set(18) 73.00

81.70

85.78

91.34

95.18

105.46

ULS-Set(19) 135.89

155.43

164.97

165.70

202.22

205.70

ULS-Set(20) 75.35

84.79

95.41

108.53

110.27

118.93

ULS-Set(21) 127.07

130.59

146.36

156.58

158.40

184.12

ULS-Set(22) 169.79

271.90

313.29

329.04

382.43

383.25

ULS-Set(23) 60.02

67.17

74.88

79.37

86.19

88.34

RO IWIN|IRPIO|lOI|A|WINIFRPIOOIAMA|W|INIPRIOjlO|AIWINIFPIO|lO|A|WINIPIOIO|IARIWIN|IRPIO|O|RARIWIN|IFPIO| O

ULS-Set(24) 65.44
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67.49

81.38

93.49

97.53

97.94

ULS-Set(25) 121.28

146.07

188.79

202.30

206.80

238.59

ULS-Set(26) 144.51

163.35

169.15

202.66

206.46

233.03

ULS-Set(27) 74.00

85.85

91.20

104.67

112.03

119.48

ULS-Set(28) 63.63

67.47

79.19

90.87

91.05

95.34

ULS-Set(29) 166.90

170.18

197.12

217.69

230.37

249.17

ULS-Set(30) 80.45

94.39

98.08

99.04

107.57

115.35

ULS-Set(31) 152.26

188.37

190.82

AlwINRPIOjlO|MA|W|IN|IPIO|O|A|WINIFPIOIOA|W|IN|IPRIO|lO|A|WINIFRPIO|IOI|A|WIN|IRPIO|O|AW|IN|IRPIO|lO|AIWIN

197.87
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5 213.58
6 216.84
ULS-Set(32) 1 139.76
2 161.26
3 163.57
4 199.07
5 201.78
6 227.78
ULS-Set(33) 1 160.71
2 168.71
3 189.61
4 213.86
5 224.63
6 245.06
Code settings
Iltem Value Unit Reference
YMo 1.00 EN 1993-1-1: 6.1
yMm1 1.00 EN 1993-1-1: 6.1
YMm2 1.25 EN 1993-1-1: 6.1
Ym3 1.25 EN 1993-1-8: 2.2
yc 1.50 EN 1992-1-1: 2.4.2.4
Yinst 1.20 ETAG 001-C: 3.2.1
Joint coefficient Bj 0.67 EN 1993-1-8: 6.2.5
Effective area - influence of mesh size | 0.10
Friction coefficient - concrete 0.25 EN 1993-1-8
Friction coefficient in slip-resistance 0.30 EN 1993-1-8 tab 3.7
Limit plastic strain 0.05 EN 1993-1-5
Weld stress evaluation Plastic redistribution
Detailing No
Distance between bolts [d] 2.20 EN 1993-1-8: tab 3.3
Distance between bolts and edge [d] 1.20 EN 1993-1-8: tab 3.3
Concrete breakout resistance Yes ETAG 001-C
Use calculated ab in bearing check. Yes EN 1993-1-8: tab 3.4
Cracked concrete Yes
Local deformation check No
Local deformation limit 0.03 CIDECTDG1,3-1.1
Geometrical nonlinearity (GMNA) Yes Large deformations for hollow sections
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mnovative safutrons

fischer fixings UK Lid

Whitaly Road; Hitharcroft Industrial
Esfata

‘Wallingford; Codordshire; OX10 9AT
Phona: 44-{0}1481 B27200

Fax: 44-(0} 1481 B27853
technical@fischar.co.uk

www. fischar.oo.uk

Design Specifications

Conad rod FHB II-A L M16 x 145/30A4, stainlass steal,

Anchor
Anchor system fischar Highbond-Systam FHE I
Rasin capsuls 1x FHB Il - P 162145 or

1x FHBE Il - PF 16x145
Fiing alamant

proparty class A4-B0
Anchoraga depth 145 mm
Dasign Data Spacification by manufacturar
Geometry | Loads | Scale units
mim, kN, kMm

Value of design actions [including

partial safety factor for the load)

Mot drawn to scale
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C-FIX 1.75.0.0 = o

Diatab i "

=== fischer

Data

1B/DF2020

mnovative safutrons

Input data

Dasign meathod
Basa matarial
Concrate condition
Tamparatura ranga
Rainfarcemant

Drilling method
Ins&llation typa
Annular gap

Type of laading
Basa plate location
Basa pla® gaomatry
Profile typa

Dasign mathod ENS0 Machanical

MNormal weight congrata, C20/25, EN 206

Crackad, dry hola

24 *C long term tempearatura, 40 *C short tarm tam paratura
Mo or standard reinforcament. Mo adge reinforcamant With
rainforcamant against spliting

hammar drilling

Pra-positionad installation

Annular gap not fillad

Static or quasi-stiatic

Base plate fiush installed on basae matanal

250 mm x 250 mm x 15 mm

Squars tuba hot formad (QSH 1006 ,3)

Design actions *'

# Hzg Veax Veay Mazax Mazay Mr24 Type of loading
kN kN kN khm km Km
1 12.41 300 =3.00 0.00 0.00 0.00 Stafc or quasih-stalic
*! Tha requimd parfal sadety tacioms for acfons ara includad
Resulting anchor forces
Tensile action Shear Action Shear Action x Shear Action y
Anchor no. kN kM kN kN
[C
1 064 1.41 1100 =1 0 &4 o2
2 1066 1.41 1.00 -1.00 r -
3 1088 1.41 1.00 =104 ﬁ_‘
=F1
max. concrale comprassiva strain 023 %
max. concrate comprassive strass : T.0 Nimm?

Rasulting tansile actions :
Rasulting comprassion actions :

Resistance to tension loads

2187 KM, XY position (-2/2)
056 KN, XY pasition [ -102 /102 )

Action Capacity Lhilisation By
Proof kN K £
St (ailurs * 1068 64.40 188
Conomie cone @ilum 2197 28.53 T7.e

* Muost uninvoum bl anchor
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Database warsion - E
5] e fischer=
Data
18032020 .
nnovative safutrons
Steel failure i
".|'. N = 1
Nag < =% {Mnas) -
Tads ! ;
Mrgs . Hrde Naza Brs
K KM kM %
G880 1.50 8440 1088 168.8
Brc
Anchor no. % Group N* Decisive Beta
1 1.0 1 [
2 188 2 Beiw2
3 168 3 Baisa
Concrete cone failure
N He o
Vo €~ (Mega)
M
il -1 " -
-1"|'-!r'.| = -llllll..lll . _1:| - ‘[-'...'k-'l',."-. Sl Y Bz 53
Al
05 Thlkmim®
Nie = 628650 L0 TO0MINT 0 g 1,000 0.810 = 42 80EN
124,22 N
il L. O J 15 e 1 LB S -
Nk = 80w Tokoube * Moy 7.2 -/ 25.0N - l[]'!-'_il?rln'l'i‘} G2.B6kN Eg {5
.y = n..“-n.:i-; = DT 4+03. LA 0803 < 1 Eg i52¢)
Cor ¥ 2] B
U e = 1.000 o 1520
1
V. n = T = U Pomy = 0005-0.005 = 0.818 < | B
I . 1 -
W o = = 0005 < 1 Uy = . = 0005 < 1
1+ L ! | 4 L Zeum
Mg ko Hrd.o Naza Bre
K KM kM %
42 80 1.50 2853 Haw 77.0
Fre .
Anchor no. T Group N* Decisive Beta
1,23 770 1 Bay=1
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Resistance to shear loads

Proof Action Capacity Utilisation fw
kM kM o
Sl Enfums without lever asm * 141 5018 248
Conarade pry-oul Bilure 424 8388 a1
Conorete edge Glume i18 [l 3ra
* st unbrvourabls anchor
Steel failure without lever arm L=
. Vi s W
Vi € 25 (Vias) H _
VAks e Vads Vaa Py
KM KM kM %
8270 125 5018 1.41 28
B
Anchor no. . Group N* Decisive Beta
1 28 1 B
z 28 2 Pz
3 28 3 P
Concrete pry-out fajlure
X Vit
Va - { Virdep )
Vikep = k- Nppe = 2.52.MEN = 1M A9EN .
A i
Npgge = N - 1:,“-‘5"_&-4'..__-. W, E3E3
o N
195, Tlmm?®
N = G2E6EN  —— 0 0805 1000 - 100 = 52.24kN
149, 22 5an
ol » _.— 5 fr——— I ' £
Niee = ke v/ forose hof T2/ 25.0N frrn? I':]-:.-':mm]l G286k Ea-{u29
oy = DT+03 — = 07403 —% _ 803 < 1 £4 529
Cop W 2 B
B = 1000 s (520
1
Vonw = — = W B = L000- 1000 = 1000 < 1 B {534
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C-FIX 1.75.0.0 ]
Databasa version _
s fischer
Data
18032020 ]
mnnovative sofutions
Ve Yo Vadze Vzd Buon
K kM kN e
104. 49 1.50 Ba88 4.4 a1
Buop
Anchor no. % Group N* Decisive Beta
1,23 a1 1 Bupa
Concrete edge failure ":j.;
Vi b
Var € 5 (Veaa) b
YA
» el -1 V
1'.'|'.'.- = 1_'.'].. . 1:| 'ql'-.l. '1u.'.'.'| - Ilrl-| L "l"._._| - L]I“ (| B 57
Ay
N o5 'Hil-rrr.ll.l?
Vi = LTLOBRN . oorn 2o LOD0 - 100D - LO45 - LOOD - 1000 = 12.52kN
P S TR
s 1 ¥ ¥ 15
Ve = #-din Mo W St anbe - 2 Eg {S7a)
.13 TS LG
Vide. 1.7+ {]Krum} (l-L-’n.l.lm} v 2008 fmm® ‘[T?J.lri.l.lr) 11.08&N
fi, Mddmm N LSy ™ F
=01 /=L = 01y —— = (13 =01 = {h1- = (107 B3 (5T
o 0.1 1|.' ) 1 lll' Thimm L { e ) I[Tﬂmm] !
By = 07403~ = 07405 —™ o < 1 & (574
1.5e 1.5 - Thitum
P
1.5y J1.5 - Thamem . BEm
wr = Tl A 4 —— = wh L yf—— 1 = LI =
LI i I'II(] VT ) .l.ue-'-'(l V " 200mm } 1.00E 1
| 1 ! 1
T | 5 3 .lI 3 — Ly = 1 Ey-{57g)
lI|I|I [r'r.-.w 1y ]- - |:"'_,'_:_":| 1|I| [r'l.’.‘1 15. |.:| + [""'_..'.I"Ijl-
Uy = Ip = .:I = 1000 = 1 Eq-{57H)
1+ 5 1+
I = 100
VFDW Vo UFLEI.'D Vg B‘l.{u
] kM kM ]
1252 1.50 834 318 ara
Bus .
Anchor no. % Group N* Decisive Beta
1.2 0.8 1 Py
3 ¥a 2 Bu=z

6
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C-FIX 1.75.0.0

]
Database version -y
5] it fischer
Data
180372020

mnovative sofutrons

Utilization of tension and shear loads

. Shear Loads

Tension loads Ltilisation BN Utilisation gy
T T
Sted falure * 168.8 ] Stes falure wilhaud Ever arm * 28
Concmie cone Biums o Cancrate pry-oul falune 8.1
| Conorede adge Silure ET]
* kot unireourabla anchor
Resistance to combined tensile and shear loads
LKilisation steel
By . Ox e 017 = 1 Ex (584)
B Tl 003 < 1 Eq (588)
g+ 0 = Biat Rl = 008 = 1 Eq 5%)
LKilisation concrete @ Proof successiul
By B 0TT <1 Eq (58a)
i T Ay 038 <1 Eq (S88)
I'_._"'-' + "III b .JJ.:I._- + I'.I::-__ = .41 < 1 Eg (59)
Base plate thickness
Base plate detajls
anchor plate -
a ake Ancher plate thicknass t = 15 mm
Base plata mataral 5275
E-modulus E = 210,000 M/mm?
Yield strangth Reps = 275 N/mm?
Safety facior Yu = 1.1
Paisson's ratio v = 0.3
L Hili sation n= 66 %
Profile typa Squara wbea hat formead (Q5H

1006 3)

Technical remarks

All data and information in the software is based on fischer preducts and common engineering knowledge. Please
check all the proof results against lecal valid standards and approvals.

As fischer is not the design office, the attached is no guarantee for incorrect input or assumptions. Any
recommendations have to be approved by the building-authority or project engineer. Results are valid only for
anchor system calculated in the attached. If any part of the system is changed, it will invalidate this report and new
calculations would be required. The calculation was done under the assumption that a sufficient

splitting reinforcement is available. In this case the spliiting

failure can be omitted.

The transmission of tha anchor loads to the supports of the concrate membear shall ba shown for the ultimate limit state and
tha sarvicaability limit state; for this purposa, the normal varfications shall be carriad out undar due consideration of tha
actions infroducad by the andchars. For thesa varfications the addiional provisions givan in the currant dasign method shall
ba takan into account.

As a pra-condition tha anchor plate is assumead b ba flat whan subjacted to tha acions. Tharafara, tha pla®e must ba

The gl valies and B desgn resdis Shoud be checked agansllocd vald sandanms and ppovals. Pease mepecl Fr dicames of waranky 1
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Installation data
Anchor
Anchor system fischer Highbond-System FHB 11
Rasin capsuls 1 xFHB Il -P 1682145 or Art.-Mo. 507924
1 xFHB Il - PF 18x145 Art.-Ma. 508002
Fixing alamant Conad rod Art.-Mo. 506914
FHE II-A L K15 x 14530 A4,
stainlass steal, proparty class A4-80
Accassorias Machina satting ol RA-5D5 Art-Nao. 62420
Hammér drill bit SDE Plus IV Art.-Mo. 504162
18/200/250
Installation details
Thread diamatar M 16
Dirill hala diamatar ds= 18 mm
Dvrill hala dapth h4 = 160 mm
Ancharaga dapth har= 145 mm
Dirlling mathod hammear driling
Dl hola claaning Mo claaning nacassary
Installation type Pra-positioned instllation
Annular gap Annular gap not fillad
Installation tarqua Tiase = 60.0 Nmi
Socket size 24 mm
Basa plata thicknass t=15 mm
Total fixing thicknass te = 15 mm
T, max o mae = 30 mm
&
Biasa plate matarial 5275
Basa plate thicknass t=15mm T S
Clearanca hole in basa d=18 mm
plata -
P
Attachment 5
Prafile type Square tube hot farmed ™
(Q5H 1006 3) - 1
-
) >
LSS T
2
X ¥ -
Anchor no. mim mim
1 75 75 50 75 7% s
) 2 75 75
a3 75 5 50
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8 Reactions

The SLS reactions are shown below;

8.1 Column Base

Reactions

Linear calculation
Combination: SLS-Char (auto)
System: Global

Extreme: Global

Selection: All

Nodal reactions

Nam Case Rx Ry R, Mx My M: (% ey
e [kN] [kN] [kN] [kNm] [kNm] [kNm] [mm] [mm]

Sn4/ SLS- -1.22 -0.01 14.90 0.00 0.00 0.00 0.0 0.0
N13 Char

(auto

)1
Sn2/ SLS- 1.22 -0.01 13.29 0.00 0.00 0.00 0.0 0.0
N11 Char

(auto

)2
Sn3/ SLS- -0.52 -0.67 17.72 0.00 0.00 0.00 0.0 0.0
N3 Char

(auto

)3
Sn4/ SLS- -0.16 2.84 -12.35 0.00 0.00 0.00 0.0 0.0
N13 Char

(auto

)4
Sn2/ SLS- 0.13 2.84 -12.41 0.00 0.00 0.00 0.0 0.0
N11 Char

(auto

)4
Sn3/ SLS- -0.50 2.81 39.03 0.00 0.00 0.00 0.0 0.0
N3 Char

(auto

)5
SLS-Char SW + DL + LL1 + LL4 + Wind 90
(auto)/1
SLS-Char SW + DL + LL1 + Wind 270
(auto)/2
SLS-Char SW + DL + LL1 + LL4 + Wind O
(auto)/3
SLS-Char SW + DL + LL5 + Wind 180
(auto)/4
SLS-Char SW + DL + LL1 + LL5 + Wind
(auto)/5 180

Maximum tension is 12.41kN and compression 39.03kN. Both tension and compression to
be supported by mass concrete foundations.
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9 Foundations

9.1 Existing Foundation Check

Existing foundation is 700mm. Conservatively assume that it is corner and spreads at 45
degrees therefore take 700mm spread only.

The maximum compression is 39.03kN therefore maximum bearing pressure =
39.03kN/0.7m = 55.75kN/m.

According to Geological map the ground is Lambeth Group- Clay, Silt and Sand. It is
conservatively assumed that the SFB= 100kN/m?.

The minimum width= 600W TBC on site

Tension is to be resisted by SW of concrete= 2*0.7 * 0.6 * 0.7 * 25kN/m3=14.7kN >12.41kN

There will be a nominal fix to existing masonry therefore uplift not critical.
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10 Annex A
[1]
E —

Existing North 'Front' Elevation
Scale 1:50 @ A1
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Existing South 'Rear' Elevation
Scale 1:50 @ A1
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