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1. INTRODUCTION:

This report contains the loading calculations and structural analysis of Fast Form
Bracket System® designed to be used as a walkway platform.

The basic geometrical requirements including plans and arrangements are defined
based on the drawings of Fast Form Bracket System® provided by Fast Form Systems Ltd.

The Fast Form Bracket System® consists of Fast Form Brackets® sizes C fixed to
reinforced concrete structure with FBS Il 14x100mm concrete bolts.

The structural analysis is conducted with the use of Graitec® Advance Design 2016
structural analysis software which calculates stresses and internal forces of the structure
using Finite Element method. The loading combinations and design rules are defined by The
Eurocodes.

The results of structural analysis have showed that the Fast Form Bracket System®
and all of its components and connection joints are designed to withstand the load acting on
the structure during operation time.

2. DESIGN CODES AND REGULATIONS:

BS EN 1990:2002+A1:2005: “Eurocode. Basis of structural design.”

BS EN 1991-1-1:2002: “Eurocode 1. Actions on structures. General actions. Densities, self-
weight, imposed loads for buildings.”

BS EN 1991-1-4:2005+A1:2010: “Eurocode 1. Actions on structures. General actions. Wind
actions.”

BS EN 1993-1-1:2005+A1:2014: “Eurocode 3. Design of steel structures. General rules and
rules for buildings.”

BS EN 1993-1-8:2005: “Eurocode 3. Design of steel structures. Design of joints.”

BS 5975:2008+A1:2011: “Code of practice for temporary works procedures and the
permissible stress design of falsework.”

Construction (Design and Management) Regulations 2015
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3. MATERIALS AND CROSS-SECTIONS:

3.1 STEEL:

The Fast Form Brackets® are made of 5mm thick steel grade S275 with Z275 coating. The
steel properties are as follows:

fy =275 MPa fu =430 MPa for thickness less than or equal to 40mm
E =210 GPa

The Fast Form Brackets® horizontal and vertical members are made of L-shaped 75mm x
75mm sections.

Cross section properties:

Area: -
A = 725 mm? w0
Area moments of inertia: \ -
I, = 398278 mm* I, =398278 mm* I, = 5833 mm* 75

The Fast Form Brackets® diagonal members are made of L-shaped 50mm x 50mm sections.

Cross section properties:

Area: / O

_ 2 0,
A = 475mm S Q
Area moments of inertia: B ]
I, = 112503mm* I, = 112503mm* I, = 3750mm* 50
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4. LOADS:

4.1 SELF-WEIGHT:

The self-weight of all the components of the formwork is considered in the calculations of
Advance Design 2016. The coefficient used for the calculations for self-weight y = 1.35.

4.2 TECHNOLOGICAL LOAD ON PLATFORMS:

Load on the platforms assumed as Q = 0.75% .

The coefficient used for the calculations for technological load y = 1.50.
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4.3 Wind Load:

Wind characteristics:
Wind characteristics

Altitude 15000mm

Season factor

Orography factor

Basic velocity pressure 0.0000004
kN/mm?

Roughness correction factor
Turbulence correction factor

Exposure correction factor 1.00

WIND Uplift check:

wind force applied to falsework

Fuplift = CsCq *Cr * qp(z) * ARef *n

F_uplift = 51606.36 N windforce on structure in N
G = 1 size factor
Ca = 1 dynamic factor
= 2.2 force coefficient
aol(z) = 390.96 N/m? peak velocity pressure in N/m?

qp = Cz%rob *0.613 * Cef * vzvind
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Cprob = 0.83 probability factor for formwork for 2 year return period
Ces = 1.07 combined exposure factor
Swind = 29.4147 wind factor
Aalt

Swinda = Twina * 17b,map(1 + 1000)

Twind = 1.26 topographical factor
Aae = 15 m altitude of the site (in m above sea level)
Vbmap = 23 m/s fundamental basic wind velocity of the site (in m/s)
Apet = 60 m? reference area on which the wind acts in m?
n = 1 shielding factor, generaly 1.0 for formwork

Customer to provide adequate fixings that can resist
1.07kN/m? of uplift force.
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4.4 LOAD CASES (COMBINATIONS):

The calculations are made for a set of combinations generated by the Advance Design 2016
software according to BS EN 1990:2002+A1:2005: “Eurocode. Basics of structural design.”
Design checks are done against the most unfavourable set of actions.

Description of combinations:

[1 G] — Self Weight of members.
[2 Q] — Technological Load on Platforms.

Description of combinations

Description of combinations

No. Name Details Code
101 | 1.35x[1 G] 1.35*1 ECULSSTR
102 | 1.35x[1 G]+1.5x[2 Q] 1.35*%1 + 1.50*2 ECULSSTR
103 | 1x[1 G] 1.00*1 ECSLSC
104 | 1x[1 G]+1x[2 Q] 1.00*1 + 1.00*2 ECSLSC
105 | 1x[1 G] 1.00*1 ECSLSQ
106 | 1x[1 G]+0.3x[2 Q] 1.00*1 + 0.30*2 ECSLSQ
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5. DESIGN MODEL:

5.1 BASIC MODEL VIEWS:

z
i

=X
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5.2 LOADS:

. kN
Units for area loads are —

5.3 Internal forces:

Shear force (x) a long axis x:

USER view
28000000 mem 0,000 mem 0000 mm
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Shear force (y) a long axis y:

4 (11 6]+ (20 )
ear slement:Fy
2l sxes

Local axes

Command line

10
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My bending moment about axis y:

Analysis 104 1 GJ+1x[2 0 ) X = ‘Kll‘l"@w‘:”@\
Linear sisment My sk Ll
Local axes = %

Mz bending moment about axis z:

Linsar clement hez T
Localazes

11
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6.0 DESIGN CHECKS:

The Advance Design 2016 software steel shapes design settings are:

= Dimensioning performed according to EC3 (UK NA).

The calculation was performed in combined bending.

The calculation was performed by elements.

The sorting of shape sheets is made with the of work ratio criterion.
The buckling lengths are calculated by n1- n2 method.

6.1. SUPPORT BRACKET ‘C’:

Vertical member fixed to reinforced concrete structure:

Shape sheet - Linear element No. 5 Linear

1) Cross section

Shape

L75*5

Dimensions(mm)

h=75t=5r=0r1=0

Cross sections(mm2)

Area =725 Avy =312 Avz =312

Inertia(mm4) It = 5833.33 ly =398278 |z = 398278
Inertia(mm6) lw=0
Modules(mm3) Welyinf = 19330.6 Welysup = 7321.74 Welzinf = 19330.6 Welzsup =
7321.74
Material S275 E =210000 MPa Nu =0.3 G = 80800 MPa
Grade fy =275.0 MPa fu =430.0 MPa

2) Section classification

Class

Cross section : Class 3

3) Deflections

1st criterion

Case no 104 : 1x[1 G]+1x[2 Q]
L/10000 < L/500 (2 %)

4) Cross sections strength

Tension Case no 102 : 1.35x[1 G]+1.5x[2 Q], Mesh No. 5.2
Compression Fx < Npl: 1.64 < 199.38 kN (1 %)
(6.2.3)
Shear in y direction Case no 102 : 1.35x[1 G]+1.5x[2 Q], Mesh No. 5.1
(6.2.6) Fy < Vply : 0.36 <49.62 kN (1 %)
Shear in z direction Case no 102 : 1.35x[1 G]+1.5x[2 Q], Mesh No. 5.3
(6.2.6) Fz <Vplz:1.92 <49.62 kN (4 %)
Bending /yy Case no 102 : 1.35x[1 G]+1.5x[2 Q], Mesh No. 5.1
(6.2.5) MyEd < MyRk : 0.19 < 2.01 kN*m (10 %)
Bending /zz Case no 102 : 1.35x[1 G]+1.5x[2 Q], Mesh No. 5.1
(6.2.5) MzEd < MzRk : 0.03 < 2.01 kN*m (2 %)
Oblique bending Case no 102 : 1.35x[1 G]+1.5x[2 Q], Mesh No. 5.1
(6.2.9.2)

12
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Shape sheet - Linear element No. 5 Linear

Sx Ed
f
L <1 (6.42): 0.11050 <1 (11 %)
Ym0
Torsion Case no -, Mesh No. -,
(6.2.7) Fy
3
Mx < Wt « \/_ : not done (-)
YMO

5) Elements stability

Unfavorable case

Case no 102 : 1.35x[1 G]+1.5x[2 Q], Mesh No. 5.2 0/4

Buckling /yy Lfz=1091.485 mm Ay =0.536 Curveb oy=0.34 ®y=0.70 yy=1.000
(6.3.1) Ncry = 692.90 kN
Buckling /zz Lfy = 540.000 mm 2;=0.265 Curveb o-=0.34 @®,=0.55 y-=1.000
(6.3.1) Ncrz = 2830.85 kN
Lateral-torsional not done (-)
buckling
(6.3.2.1)
Auxiliary terms Cmypo=1.00 (|dx|=0mm at x=140.000 mm)
(Annex A) Cmz0=1.00 (|8x|=0mm at x=217.500 mm)
NcrT = 0.00 kN
Amax = 0.54 2o =0.00 Aoiimite = 00
Cmy=1.00 Cmz=1.00 Cn1=1.00 aLt=0.99 ¢, =1.00
My = 1.00 myz=1.00 wy =1.50 wz=1.50 np =0.00
Interaction kyy = 1.00 kyz = 1.00 kzy =1.00 kzz=1.00
coefficients
(Annex A)
Verification Neqg M, gq + AM, £q M, eq + AM; Eq
(6.61) N +ky o =" ,\_/,LMV *hye T <1.00
< m1 AT m1 m1
0.01+0.10 + 0.01=0.11 <1.00 (11%)
Verification NEeqg M, eq + AM, £q My eq + AM; Eq
(662) ] M + kzy « . A_/ILR;’/( + Kz e M <1.00
1z M1 AT M1 mi1
0.01+0.10+0.01=0.11<1.00 (11%)
Horizontal member supporting steel tubes and scaffold boards:
Shape sheet - Linear element No. 6 Linear
1) Cross section
Shape L75*5
Dimensions(mm) h=75t=5r=0r1=0
Cross sections(mm2) Area =725 Avy =312 Avz =312
Inertia(mm4) It = 5833.33 ly = 398278 Iz = 398278
Inertia(mme6) Iw=0
Modules(mm3) Welyinf = 19330.6 Welysup = 7321.74 Welzinf = 19330.6 Welzsup =
7321.74
Material S275 E =210000 MPa Nu =0.3 G =80800 MPa
Grade fy = 275.0 MPa fu = 430.0 MPa

13
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Shape sheet - Linear element No. 6 Linear

2) Section classification

Class

Cross section : Class 3

3) Deflections

1st criterion

Case no 104 : 1x[1 G]+1x[2 Q]
L/7562 < L/500 (7 %)

4) Cross sections strength

Tension Case no 102 : 1.35x[1 G]+1.5x[2 Q], Mesh No. 6.1
Compression Fx < Npl: 1.47 < 199.38 kN (1 %)
(6.2.3)
Shear in y direction Case no 102 : 1.35x[1 G]+1.5x[2 Q], Mesh No. 6.2
(6.2.6) Fy <Vply: 0.19 <49.62 kN (0 %)
Shear in z direction Case no 102 : 1.35x[1 G]+1.5x[2 Q], Mesh No. 6.3
(6.2.6) Fz <Vplz: 0.16 <49.62 kN (0 %)
Bending /yy Case no 102 : 1.35x[1 G]+1.5x[2 Q], Mesh No. 6.2
(6.2.5) MyEd < MyRk : 0.004 <2.01 kN*m (0 %)
Bending /zz Case no 102 : 1.35x[1 G]+1.5x[2 Q], Mesh No. 6.2
(6.2.5) MzEd < MzRk : 0.03 <2.01 kN*m (2 %)
Oblique bending Case no 102 : 1.35x[1 G]+1.5x[2 Q], Mesh No. 6.1
(6.2.9.2) Sx.Ed
by (6.42): 0.01860 <1 (2 %)
Torsion Case no -, Mesh No. -,
(6.2.7) Fy
Mx < Wt « : not done (-)
YMO

5) Elements stability

Unfavorable case

Case no 102 : 1.35x[1 G]+1.5x[2 Q], Mesh No. 6.2 0/4

Buckling /yy Lfz = 8342.694 mm Ly =4.100 Curveb oy=0.34 ®y=9.57 yy=0.055
(6.3.1) Ncry = 11.86 kN
Buckling /zz Lfy = 1735.245 mm %-;=0.853 Curveb «z:=0.34 ®,=0.97 y.=0.691
(6.3.1) Ncrz = 274.15 kN
Lateral-torsional not done (-)
buckling
(6.3.2.1)
Auxiliary terms Cmyo =1.00
(Annex A) Cmz0=1.00 (|dx|=0mm at x=325.000 mm)
NcrT = 0.00 kN
Amax =4.10 Ao =0.00 Aoimite = 00
Cmy=1.00 Cmz=1.00 Cm71=1.00 aLr=0.99 & =0.35
muy = 0.97 muz=1.00 wy =1.50 wz=1.50 np =0.00
Interaction kyy = 1.00 kyz = 0.97 kzy =1.04 kzz=1.00
coefficients
(Annex A)
Verification NEeqg My g+ AMy £g My eq + AM; Eq
(6.61) T Na Tl Mome TR T Mg 5100
Ay w1 AT m1 w1

0.04 + 0.00 + 0.02 = 0.06 < 1.00 (6%)

14
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Shape sheet - Linear element No. 6 Linear

Verification NEeqg My, s + AMy £4 M, eq + AM; Eq
(6.62) Nae TRt e TRt T g, <100
2z YVl LT YVl M1
0.00 + 0.00 + 0.02 = 0.02 < 1.00 (2%)
Diagonal member check:
Shape sheet - Linear element No. 4 Linear
1) Cross section
Shape L50*5
Dimensions(mm) h=50t=5r=0r1=0
Cross sections(mm2) Area =475 Avy =208 Avz =208
Inertia(mm4) It =3750 ly =112503 Iz = 112503
Inertia(mme6) Iw=0
Modules(mm3) Welyinf = 7844.23 Welysup = 3155.06 Welzinf = 7844.23 Welzsup =
3155.06
Material S275 E = 210000 MPa Nu =0.3 G =80800 MPa
Grade fy =275.0 MPa fu = 430.0 MPa

2) Section classification

Class

Cross section : Class 3

3) Deflections

1st criterion

Case no 104 : 1x[1 G]+1x[2 Q]
L/9977 < L/500 (5 %)

4) Cross sections strength

Tension Case no 102 : 1.35x[1 G]+1.5x[2 Q], Mesh No. 4.1
Compression Fx < Npl:2.51 < 130.63 kN (2 %)
(6.2.4)
Shear in y direction Case no 102 : 1.35x[1 G]+1.5x[2 Q], Mesh No. 4.1
(6.2.6) Fy < Vply : 0.02 < 33.08 kN (0 %)
Shear in z direction Case no 102 : 1.35x[1 G]+1.5x[2 Q], Mesh No. 4.1
(6.2.6) Fz < Vplz: 0.01 <33.08 kN (0 %)
Bending /yy Case no 102 : 1.35x[1 G]+1.5x[2 Q], Mesh No. 4.1
(6.2.5) MyEd < MyRk : 0.008 < 0.87 kN*m (1 %)
Bending /zz Case no 102 : 1.35x[1 G]+1.5x[2 Q], Mesh No. 4.1
(6.2.5) MzEd < MzRk : 0.004 < 0.87 kN*m (0 %)
Oblique bending Case no 102 : 1.35x[1 G]+1.5x[2 Q], Mesh No. 4.1
(6.2.9.2) Sx Ed
by (6.42): 0.02292 <1 (2 %)
YMO
Torsion Case no -, Mesh No. -,
(6.2.7) Fy
Mx < Wt « \/§ : not done (-)
YMO

15
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Shape sheet - Linear element No. 4 Linear

5) Elements stability

Unfavorable case

Case no 102 : 1.35x[1 G]+1.5x[2 Q], Mesh No. 4.1 3/4

Buckling /yy Lfz=2181.894 mm Ay =1.633 Curveb oy=0.34 ®,=2.08 yy=0.298
(6.3.1) Ncry = 48.98 kN
Buckling /zz Lfy =1010.592 mm A-=0.756 Curveb o:=0.34 ®,=0.88 y:=0.751
(6.3.1) Ncrz = 228.31 kN
Lateral-torsional not done (-)
buckling
(6.3.2.1)
Auxiliary terms Cmyo=0.78
(Annex A) Cmz0=1.00 (]6x|=0mm at x=422.522 mm)
NcrT = 0.00 kN
Amax = 1.63 Ao =0.00 Aogiimite = 00
Cmy=0.78 Cmz=1.00 Cm71=1.00 aLr=0.97 & =0.14
Muy = 0.96 muz =1.00 wy =1.50 wz=1.50 np =0.02
Interaction kyy =0.79 kyz = 0.97 kzy =0.82 kzz=1.01
coefficients
(Annex A)
Verification Neg M, gqg + AM, £4 M; eg + AM; £4
(6.61) T N +ky o = M&i *h s <1.00
Ay YVl AT e YVl M1
0.06 + 0.01 + 0.00 = 0.07 < 1.00 (7%)
Verification NEeqg M, eq + AM, £q My eq + AM; Eq
(6.62) ] Nex + Ky o : . A_/ILR;:( tKzz e My ri <1.00
2z ¥4Vl ALT i1 i1

0.03 +0.01 + 0.00 = 0.03 < 1.00 (3%)

16
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6.4. Concrete bolts check:

Bolts used are FBS Il 14x100 35/15/- US

Concrete screw ULTRACUT FBS Il 8-14

Concrete screw ULTRACUT FBS Il

fischer =

icrative solibions

Highe st permissible loads for a single anchor’ in concrete C20/25%
For the design the complete assessment ETA-15/0352 has to be considered.

| Cracied concre e | Now-cracksd concre i
L] [Embegment] e | mstallation| Permissae | Permissaie| WAl M [ W | M |
®pih | memder | torgm |tensde ad| shearioad | spacing | edge  |Easdelead|sheariead | spacing | eop
thicke s distance distance
h h r- -ﬂ h‘ '—l h‘ .-l hl '—I .-l h.
[mm}) [mm}) [Nm] L] IxN] [mm] [mm] L)) [xN] [mm] [mm]
50 100 21 4.2 35 35 59 89 35 35
N B5 » | =™ 5 90 35 35 a0 a0 35 35
55 100 43 4.8 40 40 68 68 40 40
FBSH 10 1] 120 57 125 40 40 a4 14.0 40 40
11 140 96 166 40 40 135 16.6 40 40
B0 110 55 1.0 5 50 1.7 152 50 50
FBS N 12 75 130 | <650 a0 152 S0 50 11.2 16.2 50 50
100 150 125 203 50 50 17.5 203 50 50
1] 120 61 121 B0 B0 b5 170 &0 &0
FBSH 14 [ 140 a4 188 B0 B0 13.2 22.1 50 &l
115 180 154 794 B0 B0 216 204 50 &0

* Tha partial safery factors far matarial reszsno o eguisted in the assassment 2s well 252
partial safety factar far load actons of vy - | 4 am cossdand As an single enchar cousts e g
an anchorwith a specing 5 = 13 hyf end a0 adge disseca c= 1 5a by

T Mnsmum pesshio s @l spaongs nsp. edge distancs whils raduciag the permessible bad

LOADS

Concrete screw ULTRACUT FBS Il

* For combsratons of tersile lsads, shoar lnads, deading momers a5 well 25 radeced sdge
dzsnoms or specings (anchor groups) s assessmant.

© Far highar coscrata sength classas sp 13 (B0 60 hegher penmessibls lnads may be posshie

* Mz mn dlowable toua moment for insteliston with asy tangental mmpact scraw dover

Highest recommended loads "' ® for each fxing point 4% in solid brick masonry.

Base maerial Comprssie strength class| Type FBSHE FBSH 1D
N/mm?)
Anom [mem) b5 (]
Solid clay brick (EN771-1), 240x113x115 mm :;; Eg:., {::} :; :;
. : 5 212 Fempf™®® | [kN] 12 1.2
Solid sand-lime brick (EN77 1-Z| = 247 1x115 mm >0 Femp™® | [WA] 12 12
Aerated concrete (EN771-41 = 498 100x 100 mm 26 Fempi? [kN] 0.7 08
Minimum spacing within anchor groups of 2 or 4 anchors Smin [mm] 80
Minsmum distance to the honzontal joimt cminy [mm] 20
Minimum distance to the vestical joint Cmin h [mm] 40
Minsmum distance to the free edge cmin free | [mm] 200

" As approprista safaty facur is conadend

" The gven lsads apply 0 tha gven back measuras. For digger sivas highar mcommendad lbads
may be passide In this cawo plsess costact sur tackrical dopartrent for furthar advicn.

¥ Vabd far tansis bod, sher lsad ard chioue lsed undar awy asght

o (s - st scraw testing & recommanded mvelidata tacheical dosa 1 tha joints an ot visibe
100X enchor meang is recommended des 13 the srows am ssly working m the bricks and ot in
the morar pists.

% Tha gwven data am valid far multipls s ngs of nos-struounl spplicatises.

= A faisg point can be & single enchar, 7 enchors o & anchers with @ minimum spacng sy,
Anchor goeps of 4 archors ere errangad n mcaagular depastion.

"1 Tha fang paists hava m ba arranged in this way thet therm will be siways ma mum one fang
pom aranged is 296 brick

® Hrick pullout is dacaive

High performance steel anchors
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Forces acting on the bolts:
Point supports

Reactions on point supports by load case (

lobal coordinate system)

Load No FX(kN) | FY(kN) | FZ(kN) | MX(kN*m) | MY(kN*m) | MZ(kN*m)
case
102 1(R) 0.37 1.52 1.16 0.00 0.00 0.00
2(R) 0.23 -1.48 0.00 0.00 0.00 0.00
3(R) 0.05 -3.10 0.00 0.00 0.00 0.00
4R) -0.43 2.97 2.38 0.00 0.00 0.00
5(R) 0.03 2.95 0.00 0.00 0.00 0.00
6(R) -0.06 3.02 2.26 0.00 0.00 0.00
7(R) 0.01 -2.86 0.00 0.00 0.00 0.00
8(R) -0.06 2.88 2.24 0.00 0.00 0.00
9(R) 0.01 -2.76 0.00 0.00 0.00 0.00
10(R) -0.05 2.76 2.21 0.00 0.00 0.00
11(R) 0.01 2.68 0.00 0.00 0.00 0.00
12(R) -0.04 2.68 217 0.00 0.00 0.00
13(R) 0.00 -2.60 0.00 0.00 0.00 0.00
14(R) -0.03 2.60 2.14 0.00 0.00 0.00
15(R) 0.00 2.53 0.00 0.00 0.00 0.00
16(R) -0.03 2.53 2.11 0.00 0.00 0.00
17(R) 0.00 -2.45 0.00 0.00 0.00 0.00
18(R) -0.01 2.44 2.08 0.00 0.00 0.00
19(R) 0.00 -2.38 0.00 0.00 0.00 0.00
20(R) -0.01 2.38 2.05 0.00 0.00 0.00
21(R) 0.00 -2.30 0.00 0.00 0.00 0.00
22(R) 0.01 2.29 2.02 0.00 0.00 0.00
23(R) 0.00 2.25 0.00 0.00 0.00 0.00
24(R) 0.01 2.26 1.98 0.00 0.00 0.00
25(R) 0.00 2.20 0.00 0.00 0.00 0.00
26(R) 0.05 2.19 1.95 0.00 0.00 0.00
27(R) 0.00 2.07 0.00 0.00 0.00 0.00
28(R) -0.04 2.08 1.93 0.00 0.00 0.00
29(R) 0.00 2.04 0.00 0.00 0.00 0.00
30(R) 0.01 2.05 1.88 0.00 0.00 0.00
31(R) 0.00 -1.97 0.00 0.00 0.00 0.00
32(R) 0.00 1.96 1.86 0.00 0.00 0.00
33(R) 0.00 -1.91 0.00 0.00 0.00 0.00
34(R) 0.00 1.90 1.83 0.00 0.00 0.00
35(R) 0.00 -1.85 0.00 0.00 0.00 0.00
36(R) 0.00 1.84 1.80 0.00 0.00 0.00
37(R) -0.01 -1.78 0.00 0.00 0.00 0.00
38(R) 0.01 1.78 1.76 0.00 0.00 0.00
39(R) -0.01 1.73 0.00 0.00 0.00 0.00
40(R) 0.01 1.73 1.73 0.00 0.00 0.00
41(R) -0.01 -1.67 0.00 0.00 0.00 0.00
42(R) 0.01 1.67 1.70 0.00 0.00 0.00
43(R) -0.01 -1.61 0.00 0.00 0.00 0.00
44(R) 0.01 1.61 1.67 0.00 0.00 0.00
45(R) -0.01 -1.56 0.00 0.00 0.00 0.00
46(R) 0.02 1.56 1.64 0.00 0.00 0.00
47(R) -0.01 -1.50 0.00 0.00 0.00 0.00
48(R) 0.02 1.50 1.61 0.00 0.00 0.00
49(R) -0.01 -1.45 0.00 0.00 0.00 0.00
50(R) 0.03 1.45 1.58 0.00 0.00 0.00
51(R) -0.02 -1.40 0.00 0.00 0.00 0.00
52(R) 0.04 1.40 1.54 0.00 0.00 0.00
53(R) -0.02 -1.35 0.00 0.00 0.00 0.00
54(R) 0.05 1.35 1.51 0.00 0.00 0.00
55(R) -0.02 -1.31 0.00 0.00 0.00 0.00
56(R) 0.07 1.31 1.48 0.00 0.00 0.00
57(R) -0.03 1.27 0.00 0.00 0.00 0.00
58(R) 0.08 1.30 1.45 0.00 0.00 0.00
59(R) -0.05 -1.26 0.00 0.00 0.00 0.00
60(R) 0.25 1.23 1.45 0.00 0.00 0.00
61(R) -0.13 -0.60 0.00 0.00 0.00 0.00
62(R) 0.28 0.60 0.74 0.00 0.00 0.00
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The maximum forces acting on the bolts are:
Shear:

F, = 043 kN F, = 2.38 kN
Tension:

E, = 2.97 kN
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FAST FORM SYSTEMS LTD
Fast-Form C-FIX 1.75.0.0 -
Database version
3 e fischer
Date

p- AL 08/04/2019

P s innovative solutrons
Design Office fischer fixings UK Ltd
Fast Form Systems
Tomasz Fras Whitely Road; Hithercroft Industrial
Unit 1 Omega Business Park, Estate
Estate Road 6, Wallingford; Oxfordshire; OX10 9AT
Grimsby, Phone: 44-(0)-1491 827900
North East Lincolnshire, Fax: 44-(0)- 1491 827953
DN312TG technical@fischer.co.uk
Phone: 01472 488230 www.fischer.co.uk
info@fastformsystems.com
Design Specifications
Anchor_
Anchor system fischer Concrete screw ULTRACUT FBS I
Anchor Concrete screw with hexagon head and washer
FBS Il 14x95 30/10/- US, zinc plated steel \
Anchorage depth 67 mm
Design Data Anchor design In Concrete according European Technical -
Assessment ETA-15/0352, Option 1, ;
Issued 30/10/2018
Geometry / Loads / Scale units
mm, kN, kNm

Permanent actions: G = black, y = 1.35

Yariable actions: Q =blue. v =135

Not drawn to scale

“The input values and he design resulls should be checked against local vaild slandards and approvals, Please respect the Gscaimer of warranly in
the license agreement of the Software.

Page 1
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FAST FORM SYSTEMS LTD
Fast-Form C-FIX 1.75.0.0 -
— — Database version
3 % fischer
Date

e Smane innovative solutrons
Input data
Design method ETAG 001, Annex C, Method A
Base material Normal weight concrete, C20/25, EN 206
Concrete condition Cracked, dry hole
Reinforcement No or standard reinforcement. No edge reinforcement. With
reinforcement against splitting
Drilling method hammer drilling
Installation type Push-through installation
Annular gap Annular gap not filled
Type of loading Stalic or quasi-static
Base plate location Base plate flush installed on base material
Base plate geometry 75 mm x 200 mm x 5 mm
Profile type None
Actions
Action Doad Load Live Load Action Case 1 Case 2
135+:G+15+-Q 1+G+15+-Q
Nse kN .00 297 Nsz kN 446 445
Vekx &N 0.00 0.43 Vade kN 0.65 066
Veky KN 0.00 -2.38 Vegy KN -3.57 357
Msee kNm 000 0.00 Msax kNm 0.00 0,00
Mayy kNm 0.00 0.00 Mzay KNm 0.00 0.00
Mrse kNm 000 000 Mrss kNm 0.00 0.00
Decisive case 1

Resulting anchor forces for load case 1

Tensile action ’ Shear Action ’ Shear Action x ’ Shear Action y ’
kN kN kN

Anchor no. kN
1 446 363 £ 65 -357
.3
max. concrele compressive strain : 0.00 %e
max. concrele compressive slress : 0.0 N/mm?
Resulting tensile actions : 446 kN, X/Y position (0/0)
Resulting compression actions : 0.00 kN, XJY position (0/0)

“The input values and te design resulls should be checked agains! local vaid slandards end approvals. Please respect the dscaimer of warranly in
the li of the Soft

Page 2
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Fast-Form g::x b.:.-"GJ-O =]
p— version p—
" e fischer =

Date
X LEN-5. 4] 08/04/2019 innovative solutions

Resistance to tension loads

Action Capacity Utilisation By
Proof kN kN %
Stoal failure * 446 7357 61
Cancrete cone faillure 446 13.18 338
* Most unfavourable anchor
Steel failure ?
: Ut
. NRis z
Ng = I ( Nras) k l 7
Y Ma A &
Ny Yvs Nid,e Nsa Bre
N N kN %
103.00 140 7357 4.46 6.1
Prs
Anchor no. % Group N* Decisive Beta
1 6.1 1 Bt
Concrete cone fallure
. N,
N — (Nmge)
¥ M
: o Ay B2 (52)
Nire = N, Y Vo Voen U v
Acw
40,401 mm*
Nupe = 19.T4EN - ————— - 100D - 1.000 - 1.000 = 19.74kN
Ay 30, 400mm? !
P — . 13
Nie = k- foe - hef = 7.2-\.""2.',.41N,-'nmx?-(mmm) = 19.T4kN €3 (20
" - (8 . 0
W, n = mm(l: 0.7 00.3-—) = unu(l;(’l.7+0.3'—) = 1000 < 1 Eq. (5.2¢)
Cer N 101mm
W,y = 100D
Eq. (5.20)
1
Veen = = = Wene-Won, = 1.000.1.000 = 1.000 < 1 £q.(5.29)
S N
1 . 1 .
Vet = —3ggm = 10 S 1 Veery = —5 505 = 1000 €1
1+ S 1+ it
Nax = Yume Nzac Nsq B
&N kN kN %
19.74 1.50 13.16 4.46 338

“The input values and te design reswlls should be checked agains! local vaild slandards end approvals. Please respect the dscaimer of warranly in
the Ih pou of the Soft

Page 3
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Fast-Form g.-ﬂx I’.:..'m.o.o -
p— tal versio p—
" zne fischer =

Date
s ystemsws ) . R
- R innovative solutions
Bue
Anchor no. % Group N* Decisive Beta
1 338 1 Bret
Proof Action Capacity Utilisation By
kN kN %
Stael falure without lever amm * a63 31.00 1"z
Concrata pry-out falure 363 2632 138
* Most unfavourable anchor
Steel failure without lever arm_ T~
Vitk.s <5
Vae < D (Vras) P
YAds L o
Viks . Yme . Vids ' Vsa . Pvs ’
kN kN kN %
48.50 1.50 31.00 383 "7
Bus
Anchor no. % Group N* Decisive Beta
1 "7 1 Puay

Concrete pry-out failure
., Vit ep
Veg € —2 Vi
= e (V)
Vit = k-Npie = 2.19.74kN = 39.49kN -
Nixe = Npgo: 4,—,: I (ETTR (SRR ST Eq (52)
40,401mm*
Npee = 19.74N -0 1 000 -1.000 - 1.000 = 19.74kN
40, 401mm*
e — . ) 15
Niwe = k1= v/ febpute "’-l,'rd = 7.2 /25.0N/mm?- (67;1:1:1) = 19.T4kN Eq.(5.29)
[ -
¥,n = min(1; 0.7 4 u.s-—) = min(1;07+03.—2_) = 1000 < 1 €a 520)
Cer N 101mm
ey = 1.000
W : Eq. (8.20)

“The input values and he Gesign resulls should be chacked against local vaild SLandards and approvals. Please respect the decaimer of warranly in
the license agreement of the Software.

Page 4
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Fast-Form gﬂx 1.75.0.0 - .
—_— base version p—
3 &% fischer==
) Date
e e 08/04/2018 innovative solutions
1
Yen = 1T = Wene-Weny = 1.000-1.000 = 1.000 < 1 £q.(8.20)
Vier.cp Yme Vidzp Vs Bv.cs
N N kN %
39.49 150 26.32 363 138
pvv"
Anchor no. % Group N* Decisive Beta
1 138 1 Buant

Utilization of tension and shear loads

Tension loads Utilisation BN Shear Loads Utilisation Bv
% %
Steel failure * 6.1 Stoal fakuras without laver am * "
Caoncrete cone fallure 338 Concrete pry-out falure 138
* Most unfavourable anchor

Resistance to combined tensile and shear loads

By = By =034 £ 1 €q. (5.00)
By = Byy = 0.4 £ 1 Proof successful P,
1

B+ 80 = Byt + Kga = 025 < £q.(59)
Information concerning the anchor plate

Base plate details

Plate thickness specified by user without proof t= 5Smm
Profile type None

Technical remarks

All data and information in the software is based on fischer products and common engineering knowledge. Please
check all the proof results against local valld 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 the anchor loads to the supports of the concrete member shall be shown for the ultimate limit state and
the serviceability limit state; for this purpose, the normal verifications shall be carried out under due consideration of the
actions introduced by the anchors. For these verifications the additional provisions given in the current design method shall
be taken into account.

As a pre-condition the anchor plate is assumed to be flat when subjected to the actions. Therefore, the plate must be
sufficiently stiff. The C-Fix anchor plate design is based on a proof of stresses and does not allow a statement about

the stiffness of the plate. The proof of the necessary stiffness is not camied out by C-Fix.

The input values and he Gesign resulls should be chacked against local vaid slandards 8nd Spprovals. Please respect the decaimer of warranly in
the license agreement of the Software.

Pana &
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Fast-Form C-FIX 1.75.0.0 =
— Database version
2019.3.11.7.16 I
s ystemas Dale
E—— miianaa innovative solutions
Installation data
Anchor
Anchor system fischer Concrete screw ULTRACUT
Anchor Concrete screw with hexagon head Art.-No. 536875 \
and washer
FBS Il 14x95 30/10/- US, zinc
plated steel
Accessories Blow-out pump ABG big Art.-No, 89300
Hammer drill bit SDS Plus IV Art.-No. 504153
14/150/210
Erection of the drillhole by hammer
drilling with or without suction
cleaning
Installation details
Thread diameter -
Drill hole diameter dy = 14 mm
Drill hole depth hz = 105 mm
Anchorage depth he =67 mm
Drilling method hammer drilling
Drill hole cleaning only blow out by hand
Installation type Push-through installation
Annular gap Annular gap net filled
Maximum torque -
Socket size 21 mm
Base plate thickness t=5mm
Total fixing thickness t=5mm
Thix,max e max = 10 mm
Base plate details
Base plate material Not available
Base plate thickness t=5mm
Clearance hole in base de=18 mm §
plate
Attachment
g 1
Profile type None
g
Anchor coordinates
x y
. Anchor no. mm mm
1 0 0

“The input values and the Gesign resuJlls should be checked agains! local vaild standards 8nd approvals, Please respect the decaimer of warranly in
the |i i

icense agreement of the Software.

Page 6
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