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Annex

A Overview material properties

B Determining snowloads

C Determining windloads

D Calculation reports

E Detail calculations

F Overview of codes and Literature

This calcuation is owned by Konstruktis. No part of this calculation may be reproduced, stored in an automated database or
made public in any form , by means of electronic, mechanical, photocopying, recording or otherwise, without the prior written
consent of Konstruktis.
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1.1.4. Set-up structure

1.2,

The foundation consists of:
Type of foundation: Foundation on piles

Beams: 1000x800 mmg? /  600x500 mmg?
Slab: d = 300 mm
Approximate pile size: Fundexpiles 2460-560

The walls consists of:

Purlins + steel cladding
The roofs consists of:

Purlins + steel cladding
The set-up of the various components is in accordance with the main calculation.

The determination of the weights, and other structures according to weight calculation §"5. Loads on structure”.

Mechanics of the structure

The structure is considerd to be staticly undetermined, due to the springsupports for the foundationpiles, as wel as the
continius foundationbeam. Also the foundation slab is modelled as 2D element.

Purpose of the report / Principles of calculation / Execution Requiremenis

1.2.1. Purpose of the report / Principles of calculation

The purpose of the underlying document is to show that the calculated structure complies with the conditions laid out by the applicable
Laws/codes/company standards. For this the following principles are applied:

The distribution of forces in the beams and the reaction forces are determined by a finite element model, consisting of all primary
components (columns, beams and bracings).

Eccentricity and offsets of bars are modelled if these differences between the actual operating points is greater than 25% of the column
or beam size.

Checks of deflection, displacement, etc. are performed by the calculaton program. Additional checks are provided where required, by

means of Excel sheets of orther programs. The forces / displacements used in these checks are according to the results of the main 3D
model.

1.2.2. Execution requirements

1.2.2.1.

1.3.

Steel

Basic execution in accordance with EN 1090-1 + NA & EN 1090-2 + NA

Material -> according to EN 10025 + NA, min. quality according to §4.1.

Bolts -> calculated acc. ISO 4017 (fully threaded), execution with bolts acc. ISO 4014 (partially threaded)
Nuts -> nuts grade 8 for 8.8 bolts, grade 10 for 10.9 bolts

According EN 1993-1-8 3.6.1 +NA (12) the max. shim thickness of ¥ * bolt diameter may be used unless the calculations specifies a
larger value.

For instance, the maximum shim thicknes for a M30 is 30/3 = 10 mm.
Connections are categorized in Category A and/or Category D of EN 1993-1-8 3.4 + NA.
If prestressed connections are applied then these categorized in Category C and Category E of EN 1993-1-8 3.4 + NA.

. Concrete

Concrete works should be carried out in accordance with EN 13670 + NA

Material -> according to EN 206-1 +NA, min. quality according to §4.1.
The workability of the concrete is determined by the contractor. The chosen plasticity should be attuned to the implementation method ,
however, taking into account the permissible water / cement ratio with respect to the environmental class .

Finishes of the various elements, if applicable must be included on the drawings and should take minimum concrete cover into account.

. Foundations

Pile foundations must be carried out in accordance with EN 1997-1 +NA, in combination with the requirements of the NEN 6742 and the
implementation of the chosen pile type standard.

For further requirements see §10.2.4. Execution of foundation on piles

Software

The following software is used in the execution of the work:
Microsoft Office Excel

Microsoft Office Word

Scia Engineer See output for current version
GEOS Pile CPT See output for current version
IDEA StatiCa CONNECTION See output for current version
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3. Design principles of the construction

3.1. General assumptions
This chapter sets out the design principles that form the basis for the constructive elaboration of the project.
The calculations are carried out in accordance with the standards specified in §2.3. "Applicable Standards / Literature”.
In addition, the design data are included that follow from the interaction between the various design disciplines that apply to the work.

3.2. Function construction, consequence class and design life
3.1.1. Function construction

ﬁ %) k3 5 U_Q
3 E 5 ‘S £ o "S =
g s |2 |85|22kS |52
S 8 8§ |8S|£88[589 838
Industrial building Yo \Z] Yo v
main function =|Machine housing 3 |CC2| E2 | 10| 09| 08 1
1st add. function =|Industrial floor 3 |CC2| E2 | 1.0| 09| 038 1
2nd add. function =|Foundation 3 |CC2| E2 | 10| 09| 08 1
3rd add. function =
4th add. function =
maatgevend=| 3 | CC2 1
v value according EN 1990, annex A + NA Yo 2 Yo
A Domestic, residential areas 04| 05| 03
B Office areas 0.5 05| 03
C Congregation areas 04/ 06* 07| 06
D Shopping areas 0.4 0.7] 06
E1 Storage areas 1] 09| 0.8
E2 Industrial use 1] 09| 08
F Traffic area, vehicle weight < 30kN 0.7] 0.7] 0.6
G Traffic area, 30kN < vehicle weight < 160kN 0.7] 05| 03
H Roofs, not accessible, or only for maintance (1 angle a<ts?, H2 angle 15°<a<20°, H3 angle a > 20°) 0 0 0
| Roofs, accessible according to category A t/m D 0 0 0
J Roof, special use 0 0 0
K Roof, landing area for helicopters 0 0 0
S Snow 0.5| 0.2 0
Wa |Water accumulation 0 0 0
Wi Wind loads 0] 0.2 0
T Temperature (non fire) 0| 05 0
Sp  |Special loads during construction 1 1] 0.2 Acc. NABelgium
z Settlements 1 1 1 Acc. NA Germany
3.1.2. Scope of application
Design lifetime class Primary structure =3 According EN 1990 + NA, § A1.1
Design lifetime = 50 years According EN 1990 + NA, § A1.1
Reduced design lifetime = years
Applied design lifetime = 50 years According EN 1990 + NA, § A1.1
Design lifetime for snow/wind = 50 years According EN 1991-1-6 + NA
Design lifetime class Secondary construction =3 According EN 1990 + NA, § A1.1
Design lifetime = 50 years According EN 1990 + NA, § A1.1

The following constructions fall under the secondary construction:
- Handrails
- Ladders / cage ladders
- Non-primary bearing parts
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Limit state Permanent Accidental load/ |Leading variable load Variable loads, simultaneous with the
loads earthquake leading variable load
Ultimate Limit State accidental 1*Gk |+ 1*Qp |+ 1 Ty tQy |+ 1 *yot Qi
loads
Ultimate Limit State 1*Ge |+ 1*°Qa |+ 1 Yot Qe |+ 1 * Yot Qi
earthquake
3.3.2. Combinations for serviceability
Serviceability Limit State  |Permanent Leading variable load Variable loads, simultaneous with the
loads leading variable load
Characteristic 1* Gy + 17Q + T 1"y Qg
Frequent 1 * Gy + 1%y " Qg + 1yt Qy
Quasi-permanent 1 * Gy + 1y * Qs + X1yt Q

3.4. Deflection requirements
The building must meet the requirements for deflection, to accomodate a safe feeling.
For elements not coverd by the YARA specifications, the following basic requirements are set:

Determination vertical deflection beams / floors
General requirement

Floorbeams with intensive use by people
Beam that carries partitions

Roofbeams with intensive use by people

Other r

oofbeams

Column general
Facade column
Secondary column

Purlin

Support beams for cranes

*:

can

tilevers should be limited to 10 mm.

L/300 (L/150 voor uitkraging)
L/333.33 (L/166.665 voor uitkraging)
L/500 ** (L/250 voor uitkraging)
L/333.33 (L/166.665 voor uitkraging)
L/250 (L/125 voor uitkraging)
L/300 (L/150 voor uitkraging)
L/300 (L/150 voor uitkraging)
L/300 (L/150 voor uitkraging)
L/250 (L/125 voor uitkraging)
L/600 (L/300 voor uitkraging)

According to EN-1990 + NA nl A1.4.3 + EN-1993-6 + NA

" For floors and beams that carry partitionwalls a limited deflection of maximum 15 mm is adviced. The additional deflections for

Wi

max

£E=E

W

Ws

Wiat

= The calculated value of the camber for the structural component in serviceability limit state (SLS);
= Permanent total deflection minus the camber;
= Initial part of the deflection under permanent loads from the applicable load combinations according to the formulas (6.14a) to

(6.16b) determined by the short-term properties;

= Long-term part of the deflection under the permenent loads equal to the deflection at the quasi-permanent load combination
determined by long-term proberties, minus the deflection athe the quasi-permanent load combination determined by short-term
properties of the quasi-permanent load combination (effects of creep);

= Additional part of the deflection caused by the variable loads from the applicable load combination determined by the short-term

properties;

= The calculated value of the total deflection of the structure or structural component in the serviceability limit state.

Determination of horizontal displacement

Allowable for buildings with 1 level:
h/150 for industrial buildings

height of building

height of 1 floorlevel

total horizontal displacement
displacement of 1 floorlevel

h/300 for all others

According to EN-1990 + NA nl A1.4.3

q al H=
Hi=
u=
Hi ul =
H
7 T,
Confidential

Allowable for buildings with more than 1 level
h/300 per level
h/500 for total building
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Part Construction Environmental classes, Crminb Cindur ACgey Crom required Cnom applied
class u.n.o. on drawings [mm] [mm] [mm] [mm] [mm]
Foi Funderingspalen
Drilled S4 XC2/XA3 16 40 5 45 50
Foundation beams
Top S4 XC4 / XD3/ XF2 / XA3 16 50 10 60 60
Side S4 XC2/XD3/XF2/ XA3 16 50 10 60 60
Bottom S4 XC2/XA3 16 45 10 55 60
Ground floor
Top S3 XC4 / XD3/ XF2 / XA3 16 40 10 50 50
Side S3 XC2/XD3/XF2/ XA3 16 40 10 50 50
Bottom S3 XC2/XA 3 16 40 10 50 50

4.2.2.2. General remarks

Concrete works must be carried out in accordance with EN 13670 + NA;

Concrete works must also comply with 10000-Y50-00035;
Material -> acc. EN 206-1 + NA, min. grade in acc. to §4.1.

The workability of the concrete is determined by the contractor. The chosen plasticity should be attuned to the implementation method ,
however, taking into account the permissible water / cement ratio with respect to the environmental class .

Finishes of the various elements, if applicable must be included on the drawings and should take minimum concrete cover into account.

Piling design (Dimensions and reinforcement) to be checked by contractor
For all new concrete KOMO Certification is Mandatory for New Concrete
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3DWind13 |270, + CPE, + CPI Variable LG6 Static None Static wind
3DWind14 |270, + CPE, - CPI Variable LG6 Static None Static wind
3DWind15 |270, - CPE, + CPI Variable LG6 Static None Static wind
3DWind16 |270, - CPE, - CPI Variable LG6 Static None Static wind
3DWind17 |90, +/- Cpe, + CPE, + C|Variable LG6 Static None Static wind
3DWind18 |90, -/+ Cpe, + CPE, + C|Variable LG6 Static None Static wind
3DWind19 |90, +/- Cpe, + CPE, - CHVariable LG6 Static None Static wind
3DWind20 |90, -/+ Cpe, + CPE, - CHVariable LG6 Static None Static wind
3DWind21 |90, +/- Cpe, - CPE, + CHVariable LG6 Static None Static wind
3DWind22 |90, -/+ Cpe, - CPE, + CHVariable LG6 Static None Static wind
3DWind23 |90, +/- Cpe, - CPE, - CP|Variable LG6 Static None Static wind
3DWind24 |90, -/+ Cpe, - CPE, - CP|Variable LG6 Static None Static wind
3DWind25 |270, +/- Cpe, + CPE, + ({Variable LG6 Static None Static wind
3DWind26 |270, -/+ Cpe, + CPE, + (Variable LG6 Static None Static wind
3DWind27 |270, +/- Cpe, + CPE, - (Variable LG6 Static None Static wind
3DWind28 |270, -/+ Cpe, + CPE, - (Variable LG6 Static None Static wind
3DWind29 |270, +/- Cpe, - CPE, + (Variable LG6 Static None Static wind
3DWind30 [270, -/+ Cpe, - CPE, + (Variable LG6 Static None Static wind
3DWind31 |270, +/- Cpe, - CPE, - C|Variable LG6 Static None Static wind
3DWind32 |270, -/+ Cpe, - CPE, - C|Variable LG6 Static None Static wind

6.2.2. Floor

In the model te following loadcases are applied:

Name Description Action type |Load Load type Master load Specification Duration
group case

BG101 Self weight Permanent |LG1 Self weight
BG102 Permanent Permanent |LG1 Standard
BG111 Area loads Variable LG2 Static None Standard Short
BG112 Area 1 Variable LG2 Static None Standard Short
BG113 Area 2 Variable LG2 Static None Standard Short
BG114 Area 3 Variable LG2 Static None Standard Short
BG121 Traffic load weelloads 1 |Variable LG3 Static None Standard Short
BG122 Traffic load weelloads 2|Variable LG3 Static None Standard Short
BG123 Traffic load weelloads 3|Variable LG3 Static None Standard Short
BG124 Traffic load weelloads 4 |Variable LG3 Static None Standard Short
BG125 Traffic load weelloads 5|Variable LG3 Static None Standard Short
BG126 Traffic load weelloads 6| Variable LG3 Static None Standard Short
BG127 Traffic load weelloads 7 |Variable LG3 Static None Standard Short
BG131 Traffic load Type 31  |Variable LG3 Static None Standard Short
BG132 Traffic load Type 32  |Variable LG3 Static None Standard Short
BG133 Traffic load Type 33  |Variable LG3 Static None Standard Short
BG134 Traffic load Type 34  |Variable LG3 Static None Standard Short
BG141 Equipment Variable LG4 Static None Standard Short

Confidential
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7.3.3. Beam endforces

Beam Crosssection BG dx N Vy vz Mx My Mz C/R
[mm] [kN] [kN] [kN] [kNm] | [kNm] | [kNm]
S2 ST-11 - HEA550 UGT-Set 0 -1181.09| -6.58 -34.93 0 0 0
82 ST-11 - HEA550 UGT-Set 0 257.18 | -13.87 -27.15 0 0 0
$1 ST-11 - HEA550 UGT-Set 0 -121.01 | -14.14 7.3 0 0 0
S33 ST-11 - HEA550 UGT-Set 0 88.92 14.29 -8.39 0 0 0
S27 ST-11 - HEA550 UGT-Set 13.2 -111.57 1.04 -134.37 0 -207.78 5.6
S25 ST-11 - HEA550 UGT-Setf 13.2 -98.52 6.55 90.85 0 117.14 | 18.88
S14 ST-11 - HEA550 UGT-Set 0 -60.46 -6.52 -0.31 -5 41.75 -13.85
S26 ST-11 - HEA550 UGT-Set 0 -57.85 6.44 -4.08 5 35.16 13.7
S7 ST-11 - HEA550 UGT-Set 13.2 -111.8 -2.56 -82.57 0 -226.64 -6.51
S20 ST-11 - HEA550 UGT-Set | 8.149 1.7 0.4 7.84 0 226.76 1.12
S25 ST-11 - HEA550 UGT-Set] 13.2 -30.92 -6.39 -4.97 0 7443 | -25.48
S13 ST-11 - HEA550 UGT-Setf 13.2 -7.66 6.47 -30.52 0 35.8 24.98
S35 ST-14 - HEA300 UGT-Set 0 -645.23 -0.41 21.24 0 0 0
S35 ST-14 - HEA300 UGT-Set 0 517.6 0.13 37.88 0 0 0
S35 ST-14 - HEA300 UGT-Set § 14.169 -22.4 -3.76 -21.09 0 2.49 -10.41
S35 ST-14 - HEA300 UGT-Setf 14.169 | -13.7 3.79 -33.92 0 -13.13 10.38
S6 ST-14 - HEA300 UGT-Set 0 -4.35 0.22 -40.77 0 0 0
S5 ST-14 - HEA300 UGT-Set 0 -132.45  -0.13 40.31 0 0 0
S36 ST-14 - HEA300 UGT-Set 0 -608.65 [ 0.19 35.74 0 0 0
S35 ST-14 - HEA300 UGT-Set 0 -405.55 | -0.22 39.25 0 0 0
S35 ST-14 - HEA300 UGT-Set | 14.169 -1.7 3.37 -34.19 0 -13.49 8.97
S5 ST-14 - HEA300 UGT-Set§ 14.169 | -62.91 -2.07 34.56 0 13.32 -0.29
S35 ST-14 - HEA300 UGT-Set§ 14.169 | 18.11 -3.68 -36.2 0 -1.72 -10.48
S35 ST-14 - HEA300 UGT-Set§ 14.169 | -54.22 3.72 -18.82 0 -8.92 10.45
S$386 ST-12 - HEA200 UGT-Set 0 -359.92 0 1.36 0 0 0
S386 ST-12 - HEA200 UGT-Set 0 404.45 0 1.81 0 0 0
S§223 ST-12 - HEA200 UGT-Set 0 27.39 -6.22 -56.17 0 477 3.76
S$235 ST-12 - HEA200 UGT-Set 0.7 -25.73 0.68 -78.19 0 -43.38 0.19
S304 ST-12 - HEA200 UGT-Set 0 -0.08 0 39.01 0 -21.82 0
S254 ST-12 - HEA200 UGT-Set 0 -33.09 -1.2 23.38 -1 -8.01 -0.12
S224 ST-12 - HEA200 UGT-Set 0 -34.2 1.28 23.87 1 -8.1 0.12
S$245 ST-12 - HEA200 UGT-Set 0.7 -24.02 -0.9 -78.08 0 -43.85 -0.3
S305 ST-12 - HEA200 UGT-Set 0 0.08 0 -37.96 0 21.09 0
S$253 ST-12 - HEA200 UGT-Set 0 23.22 6.15 -58.43 0 3.77 -3.7
S41 ST-13 - | + rail (HEAJUGT-Set 0 -118.61 | -47.67 66.19 0 -55.24 60.25
S41 ST-13 - | + rail (HEA{UGT-Set 0 107.7 16.6 -15.86 0 50.09 -54.44
S44 ST-13 - | + rail (HEAJUGT-Set 45 -207.05 -7.48 -261.24 -1 -83.33 -23.02
S44 ST-13 - | + rail (HEAJUGT-Set 0 -213.4 4.9 317.42 0 -99.97 -10.7
S41 ST-13 - | + rail (HEAJUGT-Set 0 25.3 8.42 244.84 -1 -2.23 -39.93
S44 ST-13 - | + rail (HEAJUGT-Set 0 46.68 -4.68 242.52 1 7.75 31.32
S44 ST-13 - | + rail (HEA{UGT-Set 0 -215.4 5.09 317.38 0 -100.95 | -11.33
S41 S8T-13 - | + rail (HEAJUGT-Set 0 178.72 | -29.22 43.72 0 82.58 -19.86
S41 ST-13 - | + rail (HEA{UGT-Set 45 69.09 | -31.24 | -49.99 0 31.34 | -79.55
S44 ST-13 - | + rail (HEAJUGT-Set 0 6292 | -16.78 | 296.06 0 28.07 76.08
S81 ST-21 - HEB300 UGT-Set 0 -164.06 0 3.22 0 0 0
S81 ST-21 - HEB300 UGT-Set 0 165.19 0 43 0 0 0
S80 ST-21 - HEB300 UGT-Set 0 27.47 | -176.82 | 401.8 0 0 0
S42 S§T-21 - HEB300 UGT-Set 5 19.21 191.59 | -288.84 1 0 0
842 ST-21 - HEB300 UGT-Set 5 20.37 170.55 | -405.97 0 0 0
S43 ST-21 - HEB300 UGT-Set 5 57.14 86.3 -386.37 -1 0 0
842 ST-21 - HEB300 UGT-Set 5 -111.01 | -42.95 | -270.95 1 0 0
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S49 S§T-15 - HEA500 UGT-Set 0 -38.84 | -44.33 89.95 0 -22.86 0.11
8§52 ST-15 - HEA500 UGT-Set 0 62.57 | -29.37 | 547.41 -1 -308.19 0.02
S53 S§T-15 - HEA500 UGT-Set 0.5 8.63 -48.68 | -530.41 -1 -268.57 -0.2
8§58 ST-15 - HEA500 UGT-Set 0 15.44 -7.77 | -409.31 -1 -9.35 3.78
S50 S§T-15 - HEA500 UGT-Set 0 13.97 33.79 | 370.28 1 -192.28 | -0.35
S48 S§T-15 - HEA500 UGT-Set 0 37.3 -11.63 | 580.29 0 -309.83 | -0.36
S48 S§T-15 - HEA500 UGT-Set 0 -7.25 35.83 -563.39 0 30.65 0.34
8§52 S§T-15 - HEA500 UGT-Set 0.5 38.33 | -116.88 | 514.58 -1 -21.12 | -58.15
S51 ST-15 - HEA500 UGT-Set 0.5 -14.63 | 116.91 95.67 0 8.04 59.2
S§79 ST-24 - HEA220 UGT-Set 0 -189.4 0 1.16 0 0 0
S§79 S§T-24 - HEA220 UGT-Set 0 235.34 0 1.55 0 0 0
§78 ST-24 - HEA220 UGT-Set 6 28.96 -1.2 -15.88 0 0 0
§78 S§T-24 - HEA220 UGT-Set 0 34.96 48 57.28 0 0 0
S§62 ST-24 - HEA220 UGT-Set 0 -19.74 0 1.16 0 0 0
S70 ST-24 - HEA220 UGT-Set 0 -22.16 0 1.16 0 0 0
866 S§T-16 - UNP280 UGT-Set 0 -61.84 0.05 0 0 0 0
S66 S§T-16 - UNP280 UGT-Set 5.6 1.4 0 -21.6 0 -3.13 -0.03
865 S§T-16 - UNP280 UGT-Set 0 -23.88 0 29.88 0 0 0
S66 S§T-16 - UNP280 UGT-Set 0 -41.93 0.01 -23.74 0 0 0
865 S§T-16 - UNP280 UGT-Set 5.6 -3.92 0.01 -34.1 0 -4.66 0.05
S66 S§T-16 - UNP280 UGT-Set 5.6 -26.44 0.05 33.18 0 482 0.26
865 S§T-16 - UNP280 UGT-Set 5.6 -4.18 -0.03 26.16 0 3.57 -0.17
S66 ST-16 - UNP280 UGT-Set 5.6 -25.94 0.07 -10.02 0 -1.43 0.41
§82 S§T-22 - HEA200 UGT-Set 0 -343.18 0.18 0.66 0 0 0
S82 S§T-22 - HEA200 UGT-Set] 8.039 | 382.79 0.18 -0.33 0 0 0
S§429 S§T-22 - HEA200 UGT-Set 0 -246 -0.55 0.6 0 0.14 1.78
S86 S§T-22 - HEA200 UGT-Set 0 287.69 0.56 0.86 0 0 0
S68 S§T-22 - HEA200 UGT-Set] 4.019 | 263.76 -0.19 -1.23 0 -1.84 -0.75
S87 S§T-22 - HEA200 UGT-Set 0 -42.48 -0.4 0.48 0 0 0
S87 S§T-22 - HEA200 UGT-Set 0 148.16 0.41 0.38 0 0 0
§432 S§T-22 - HEA200 UGT-Set 0 270.56 0.24 1.28 0 -2.03 -0.98
S87 S§T-22 - HEA200 UGT-Set] 3.235 | -247.23 0.55 -0.04 0 1.44 1.79
8§85 ST-22 - HEA200 UGT-Set| 3.815 | 168.86 -0.38 -0.67 0 -0.33 -1.45
S87 ST-22 - HEA200 UGT-Set| 3.235 | -247.34 0.56 -0.35 0 0.97 1.81
S90 S§T-23 - HEA280 UGT-Set 7 -8.85 38.11 14.99 0 0 0
S90 ST-23 - HEA280 UGT-Set 0 22,75 18.59 -0.43 0 0 0
S90 S§T-23 - HEA280 UGT-Set 0 -0.71 -29.16 -0.72 0 0 0
S90 ST-23 - HEA280 UGT-Set 7 -4.06 38.12 22,13 0 0 0
S90 S§T-23 - HEA280 UGT-Set 7 13.76 -24.7 -2.57 0 0 0
S90 ST-23 - HEA280 UGT-Set 7 6.4 0.01 26.84 0 0 0
S90 S§T-23 - HEA280 UGT-Set 7 14.79 -24.71 43 0 0 0
S90 ST-23 - HEA280 UGT-Set 7 -0.54 38.12 10.72 0 0 0
§$113 ST-17 - HEA140 UGT-Set 0 -160.52 0 0.45 0 0 0
S§112 S§T-17 - HEA140 UGT-Set] 6.134 | 156.32 0 -0.34 0 0 0
S106 ST-17 - HEA140 UGT-Set] 6.134 -3.08 0 -0.51 0 0 0
§106 S§T-17 - HEA140 UGT-Set 0 -4.89 0 0.51 0 0 0
S121 ST-17 - HEA140 UGT-Set 0 -64.71 0 0.45 0 0 0
§109 ST-17 - HEA140 UGT-Set 0 -60.48 0 0.45 0 0 0
S144 ST-18-L100X10 |UGT-Set 0 -234.58 0 0 0 0 0
$139 ST-18 - L100X10 |UGT-Set| 8.657 | 257.56 0 0 0 0 0
S§163 S§T-20 - HEB220 UGT-Set 0 -128.18 0.01 18.85 0 -1.47 -0.01
S164 S§T-20 - HEB220 UGT-Set 0 167.1 -0.01 29.01 0 -20.16 0.02
§162 S§T-20 - HEB220 UGT-Set 2 -1.36 -26.84 | -35.17 0 0.78 -0.07
§162 S§T-20 - HEB220 UGT-Set 0 -5.21 27.26 72.02 0 -35.17 -0.56
S166 S§T-20 - HEB220 UGT-Set 2 -22.6 0.05 -122.46 0 -31.49 0.01
§163 S§T-20 - HEB220 UGT-Set 0 -45.78 1.03 -4.96 0 7.26 -0.36
§163 S§T-20 - HEB220 UGT-Set 0 -47.92 0.02 9.46 0 -4.06 -0.02
S166 S§T-20 - HEB220 UGT-Set 0 14.66 -0.03 233.47 0 -164.02 0.05
8167 S§T-20 - HEB220 UGT-Set 1.68 -125.82 0.01 22,6 0 33.97 0.01
§162 S§T-20 - HEB220 UGT-Set 0 2.66 27.26 97.3 0 -69.98 -0.57
§163 S§T-20 - HEB220 UGT-Set 1.68 -56.36 1.07 10.99 0 13.87 1.4
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S201 CT-16 - Rechthoek (|UGT-Set 0 -1212.33| -21.47 | -34.35 0 19.1 11.33
S201 CT-16 - Rechthoek ({UGT-Set ] 0.55 259.92 12.93 -31.01 0 0 0
$194 CT-16 - Rechthoek (|UGT-Set 0 -294.68 | -69.28 7.62 0 -3.84 37.29
8317 CT-16 - Rechthoek (|UGT-Set 0 -448.15 | -0.11 -91.71 0 49.3 0.06
S186 CT-16 - Rechthoek (|UGT-Set 0 -323.25 | -56.86 | -12.14 0 6 30.76
$191 CT-16 - Rechthoek (|UGT-Set 0 -232.45 | -0.13 -23.57 0 13.54 0.07
$189 CT-16 - Rechthoek (|UGT-Set 0 -118.34 0.01 76.36 0 -41.14 -0.01
S$201 CT-16 - Rechthoek (JUGT-Set 0 -3.88 92.38 -9 0 5.3 -50
S204 CT-17 - Rechthoek (|UGT-Set 0 -860.71 | 23433 | 22.75 0 -12.04 | -128.88
S204 CT-17 - Rechthoek (|UGT-Set] 0.55 707.31 | -212.86 | 38.13 0 -0.03 0
$203 CT-17 - Rechthoek (|UGT-Set 0 524.41 | -283.69 | -42.99 0 22,82 | 156.03
§202 CT-17 - Rechthoek (|UGT-Set 0 76.39 | 114.77 | -44.06 0 23.41 -63.12
S205 CT-17 - Rechthoek (|UGT-Set 0 -815.36 | -224.73 | 37.37 0 -20.06 123.6
S§204 CT-17 - Rechthoek (|UGT-Set 0 -768.44 | 214.42 | 41.01 0 -21.73 | -117.93
S205 CT-17 - Rechthoek (|UGT-Set 0 640.08 | 204.28 43.6 0 -23.16 | -112.35
S§203 CT-17 - Rechthoek (|UGT-Set 0 -625.28 | 256.71 | -22.97 0 1217 | -141.19
$296 ST-19 - HEA100 UGT-Set 0 -34.87 0 0.26 0 0.18 0
S§303 S§T-19 - HEA100 UGT-Set 0.9 38.67 0 -0.08 0 -0.38 0
S227 ST-19 - HEA100 UGT-Set 0.8 0.41 -4.72 -12.79 0 -5.14 0.16
8257 S§T-19 - HEA100 UGT-Set 0.8 -0.58 4.64 -12.76 0 -5.07 -0.16
S207 ST-19 - HEA100 UGT-Set 0.8 1.14 -1.75 -13.11 0 -5.31 0.06
8310 S§T-19 - HEA100 UGT-Set 0 -9.7 0 08 0 -0.29 0
S§212 ST-19 - HEA100 UGT-Set 0.8 1.31 1.31 -13.03 0 -5.29 0.14
S§221 S§T-19 - HEA100 UGT-Set 0.8 -0.56 -0.95 -12.78 0 -5.08 0.04
S206 ST-19 - HEA100 UGT-Set 0.8 274 -0.19 -13.08 0 -5.39 1.52
8310 S§T-19 - HEA100 UGT-Set 0.9 -4.57 -0.01 0.72 0 0.34 -0.01
S256 ST-19 - HEA100 UGT-Set 0.8 -0.72 0.26 -12.76 0 -5.06 -3.5
8226 S§T-19 - HEA100 UGT-Set 0.8 0.36 -0.22 -12.8 0 -5.14 3.55

C/R  connections/remarks according §9.2. Details
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Conclusion

Conclusions

Conclusion rev. -

The basic steelstructure is designed in this document, all cross-sections are provided, in addtion the purlins are checked and a
pre-design of the foundationbeams with a basic rebar amount is provided.

Remarks

10.2.1. General u.n.o.

10.2.4.

- The calculation only includes the following parts of the main structure::
- Main steel, steelframe;
- Foundation on piles
- The calculation does not include provisions for architectural "ornamental” elements;

- The details shown are largely schematic, and must be worked out into workable details, taking into account the requirements from Annex
E.1.;

- All prefabricated / order parts must be processed according to manufacturer's instructions;

- Where specific branded products are specified in the calculation (indicated by o.e.), the executive party is always allowed to apply an Or
Equivalent product. The contractor must, however, demonstrate that the product used is actually equivalent;

- Where necessary, the construction must be covered with fire-resistant material according to instructions;

- Stability during assembly must be ensured through the chosen assembly sequence, possibly to be demonstrated by means of
calculations preformed by the contractor;

Steelstructure u.n.o.
- Steelwork execution in accordance with EN 1090-1 +NA & EN 1090-2 +NA / EN 1090-4 +NA

- Roofing plates shall be staggered to ensure an equal load for the support structure and to provide in-plane contribution. They shall be
connected in such a way that they can provide buckling support. Calculation by manufacturer;

- Connections of sandwich panels for roofing and/or walls acc. specifications of manufacturer;

- The manufacturer of the roofing plates needs to take into account the extra loads caused by snow accumulation where applicable;

- When installing all edges and corners of roof and facade panels, the supplier must take into account increased wind load

factors Cp, ; instead of Cpg 10 in his calculations;

- Pre-cambers in this calculation do not include pre-cambers to provide for fall, if such is neccasary;

. Concretestructures u.n.o.

- Concrete works must be carried out in accordance with EN 13670 + NA;

- Finishing of the various concrete elements must be indicated on the drawing. In the calculated concrete cover, e.e.a. has been
determined on the basis of the known data. If special finishes are applied, appropriate measures must be applied, in consultation with the
manufacturer.

- The workability of the concrete is determined by the contractor. The chosen consistency must be adjusted to the execution method,
taking into account the permissible water/cement factor in relation to the environmental class.

-If a hollow-core slab floor has a stone-like finish, it must be provided with a pressure layer d = 50 mm, with a cross net B335 (# 28-150)
B500A

- Drawings with the course of the pipes must be sent to both the constructor and the floor supplier for checking/adjustment.
- System floors must be calculated/signed by the supplier, taking into account the basic principles set out in this document.

Execution of foundation on piles

Confidential

- Pile reinforcement according to calculation supplier;
- Piles should be drilled accurately in place;
- Checking of piles after insertion should be done, if one of the following situations occurs this must be reported to the engineer:
- Deviations larger than 50 mm must be stated on the drawing and must be reported;
- If there is doubt as to whether a pile has been driven, it must be measured acoustically and if broken please mention this.
- Piling operations must be carried out in accordance with EN 1997-1 + NB. In doing so, also adhere to the guidelines and
principles of NEN 6742;

- First pile serves on the probing to be driven at depth. The payment made here is for all other piles. When several probes are
present, the piles must be driven first at these locations and the average balancing must be used for the most distant piles.
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A. Overview material properties
A.1. Overview steel
General data for steel
Mass per unit m = 7850 kg/m? calculationmodel 8000 kg/m3
Modulus of elasticity E = 210000 N/mmz2
Shear modulus G = 80769 N/mm?
Poisson coéfficient v = 0.3
Linear thermal expansion coefficient o= 0.000012 per °C (voor T < 100 °C)
Name Lower limit | Upper limit 1, f,
[mm] [mm] [N/mm2] | [N/mm3]
S 235JR 0 3 235 360
§235J0 3 16 235 360
S 235 J2 (for 16 40 225 360
thickness 250- 70 83 215 360
400) 63 80 215 360
acc. EN10025-2f 80 100 215 | 360
100 150 195 350
150 200 185 340
200 250 175 340
250 400 165 330 **alleen S 235J2
S 355 JR 0 3 355 510
$355J0 3 16 355 470
S 3552 16 40 345 470
S3s5 k2 20 &3 335 | 470
acc. EN 10025-2f 63 80 325 | 470
80 100 315 470
100 150 295 450
150 200 285 450
200 250 275 450
250 400 265 450 **alleen S 355J2 & S 355 K2
A.2. Overview Aluminium n.a.
A.3. Overview Wood n.a.
A.4. Overview Concrete & Rebar
Concrete
o |2 o . &
2 |8 |3 o5, B35 |z B
8 &8 B ES |85|35|8> | 2459
Q E o e ls5E|SE£| €S 3 =R
sE|SEEsgRogdEalz? =% s Kl
g 22 o 22 cds=|oz| g™ .2 958
E |Ss|(88fg< Eg‘“c"’c SopgEEdES
S |z5|35EsHkcq5e|86|8c5EegEs
fck fck,cube fcd fcm fctm fctd Ecm Prmin Pmax o B
MPa |[MPa |MPa |MPa |MPa |MPa |MPa % %
C12/15 12 15 8 20| 1.57] 0.73 27000] 0.13] 0.62| 0.75] 0.39 => concrete for basefloor
C16/20 16| 20| 10.7] 24/ 1.9 0.89] 29000| 0.13] 0.82| 0.75] 0.39
C20/25 20 25| 13.3 28] 2.21] 1.03] 30000f 0.13] 1.03] 0.75| 0.39  => standard concrete
C25/30 25| 30/ 16.7] 33| 2.56] 1.2 31000 0.13] 1.29] 0.75| 0.39
C30/37 30 371 20 38] 29| 1.35] 33000 0.15] 1.55] 0.75| 0.39  => standard concrete
C35/45 35| 45| 23.3 43| 3.21] 1.5 34000 0.17] 1.8 0.75| 0.39
C40/50 40 50| 26.7| 48| 3.51] 1.64] 35000] 0.18] 2.06] 0.75] 0.39
C45/55 45 55 30 53| 3.8 1.77] 36000 0.2] 2.32| 0.75| 0.39 => standard prefabricated concrete
C50/60 50 60| 33.3 58| 4.07] 1.9 37000 0.21] 2.58] 0.75| 0.39
C53/65 53 65| 35.3 61| 4.16] 1.94| 38000 0.22| 2.12] 0.72] 0.38
C55/67 55| 67| 36.7| 63| 4.21] 1.97| 38000 0.22| 2.1| 0.71] 0.37
C60/75 60 75| 40 68| 4.35| 2.03| 39000 0.23] 2.1 0.67| 0.36
C70/85 70 85| 46.7| 78| 4.61] 2.151 41000 0.24| 2.22] 0.62] 0.35
C80/95 80 95| 53.3 88| 4.84| 2.26] 42000| 0.25| 2.28] 0.58] 0.34
C90/105 90| 105/ 60 98| 5.04] 2.35| 44000 0.26] 2.49] 0.56| 0.34
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name fye Ty

MPa | MPa
FEB200 | 220 | 191
B 400A | 400 | 348
B 500A | 500 | 435
B 600A | 600 | 522
B 400B | 400 | 348
B 500B | 500 | 435
B 600B | 600 | 522
B 400C | 400 | 348
B 500C | 500 | 435
B 600C | 600 | 522

=> only for excisting concrete

=> for basic pointweldednets

=> standard for rebar beams/stirups

=> standard for earthquake area's

A.5. Overview of bolts and anchors

name | fp | f»
MPa | MPa
46 240 | 400
4.8 320 | 400
5.6 300 | 500
5.8 400 | 500
6.8 480 | 600
8.8 640 | 800
10.9 900 | 1000
12.9 | 1080] 1200
A4-50 | 210 | 500
A4-70 | 450 | 700
A4-80 | 600 | 800

A.6. Overview masonry

A.7. Overview Stainless Steel
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Rebar

General data for steel

Mass per unit m = 7850 kg/m3

Modulus of elasticity E = 210000 MPa

Shear modulus G= 80769 MPa

Poisson coéfficient v = 0.3

Linear thermal expansion coéfficient o= 0.000012 per °C (voor T < 100 °C)

=> not applicable in the Netherlands in accordance with NEN-EN 1993-1-8

=> for Hilti Lijmankers, otherwise not applicable in the Netherlands in accordance with NEN-EN 1993-1-8

n.a.

n.a.
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Export Concrete slab
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E.1.3. Base plate connections
Base plate connections must conform to the following rules:
- Anchor bolts with hooks may not be used if the yield point is higher than f,, = 300 N/mmz2 {only 4.6 is allowed)

- Anchor bolts with a yield point higher than 1., = 300 N/mm? shall

[ —

!
have an anchorplate or similar to ensure adequate transfer of —z 2
force to the concrete. | —1a
- Unless noted otherwise in the calculation, anchor bolts shall e

have 2 nuts + washers min. t =4 mm

- Installation of adhesive anchors needs to be done according to

specifications of the manufacturer. i J_ N :; :

Base plates are designed with large holes acc. table 11 of EN
1090-2+NA. When larger holes are used the washers shall be
welded to the baseplate on site or the holes shall be filled with a Figure 6.14 of EN 1993-1-8+NA, connections of anchorbolts
suitable resin acc. AISC Steel design Guide 1 [9].

i) Mo ib} Washar plata

If holes in base plates need to be enlarged during erection due to variations in anchor bolt positions and, as a consequence, washers
need to be welded this must be communicated to the calculator so the welds can be calculated.

During erection the collums can be alligned using the following methods:

- through the use of a minimum of 4 adjusting nuts, not allowable for anchors that can't be used in compression e.g mechanical
fasteners.

- through the use of wedges.

In case of a baseplate connection with shear concrete reinforcement bars need to be sufficient to allow for the shear force.
Anchor bolts shall be manufactured acc. EN ISO 898-1 or shall be hot-rolled steel acc. EN 10025-2+NA or EN 10025-4+NA.
Grouting shall be cement based grout, special grout or fine concrete and shall have a compression strenghth equal or greater
than the concrete.

Cement based grout for use between steel bases or bearing plates and concrete foundations shall be as follows:

- for nominal thickness not exceeding 25 mm: Neat Portland cement;

- for nominal thickness between 25 and 50 mm: Fluid Portland cement mortar that is not leaner than 1:1 cement to fine
aggregate;

- for nominal thickness of 50 mm and above: Dry as possible Portland cement mortar that is not leaner than 1:2 cement ta fine
aggregate.

Wedges are to be removed after grouting and the holes filled.

All rings are plate rings with a minimum thickness of 5 mm.

If holes larger than accerding to EN 1090-2 +NA are used, this will be passed on to the constructor, for the purpose of determining the thickness
of the ring and any weld. E.e.a. should always be tested for possible tensile forces.

Base anchorage length if not specified:
Length based on full tension in anchor

Hook anchor, length for hook: Threaded rod, with double nut and plate washer
4.6/ C20/25| 4.6 / C30/37 | 4.6 / C35/45 8.8/ 88/ 8.8/
c20/25 | c30/37 | C35/45
M12| 31 230 200 803 612 533
Mi16| 401 306 266 1070 817 710
M20| 502 383 333 1338 1021 888
M24| 602 459 399 1605 1225 1065
M30| 752 574 499 2006 1531 1331
M36| 941 718 524 2508 1914 1664
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E.1.4. Steel-steelconnections
For the calculation of connections between steel to steel, the components method as described in EN 1993-1-8 + NA is used.
On the basis of the 20 basic components, the respective checks for a connection are performed.
For the calculations use is made of, when possible, calculation programs that have a calculation method that is in accordance with the
component method, programs that use the component method, or separate excel spreadsheets that are based on the check according to the
individual components.

For certain basic types of connections, Excel spreadsheets are used for the calculation.

Various sources are used for the preparation and maintenance of these spreadsheets.

These calculation sheets are primarily prepared on the basis of SCI document P358 "Joints in steel constructions: Simple joints to Eurocode 3".
Where UK safety factors are used in this document, they have been superseded by the applicable NB unless the UK value makes a safer
assumption.

For special moment connections that cannot be calculated with the available calculation programs, SCI document P398 "Joints in steel
constructions: Moment-Resisting Joints to Eurocode 3" is used as the basis for hand/spreadsheet calculations

Manual calculations are used for non-standard connections, which may be supplemented with calculation sheets that are written on the basis of
the standard components according to EN 1993-1-8 + NB

Baseplates are calculated by means of an Excel spreadsheet which is prepared on the basis of CUR/BmS report 10, this report is based on the
rules from EN 1993-1-8 + NA and EN 1992-1-1 + NA + CGEN/TS 1992 -4-x, which are internally supplemented with the newer EN 1992-4 +NA.

These spreadsheets have been checked both internally on the basis of various practical documentation and through external checks through
comments from controlling authorities.

E.1.5. Rekenprogramma’s
In addition to the internally developed calculation sheets, several special calculation programs are used for calculating connections. Or in
some cases (usually with anchor connections) supplier-specific programs are used.

The available programs are:

Scia Engineer For basic moment connections, hinged floor connections

Hilti PROFIS 4 calculation programs for the design of adhesive anchor connections based on ETAG
Demu documentation, i.c.w. the product-specific data.

Fischer G-FIX

DesignFiX

IDEA StatiCa Connect FEM analysis package for connections.

Features a wider range of controls allowing multiple exotic knots to be calculated.

E.e.a. is checked according to the rules of the FEM analysis. Where the permissible bolt forces and welding
stresses are tested against the EN 1993-1-8 + NA

The calculation program takes into account all modeled eccentricities that apply within the node.

The component method is not followed herein. In contrast, a more accurate FEM distribution and
control is performed based on the tensions that arise in the node. E.e.a. according to EN 1993-1-5 +
NA, Annex C. See also §E.1.7. for explanation of the calculation method of the program.
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E.1.6. FEM Analysis / shown stresses
In some calculations of e.g. Scia and IDEA StatiCa Connect display voltages that are greater than the basic f, values used for calculation. These
exceedances are usually permissible in accordance with the applicable standard.
For connection calculations with IDEA StatiCa Connect, the maximum permissible exceedance of the yield point is set at 5% as standard. This
means that a maximum tension for $235 material of 235 * 1.05 = 247 N/mm2 is permissible.
This value (the strain hardening of steel) of 5% has been chosen in accordance with EN1993-1-5 +NB appendix C par. C8 note 1. According to
the introductory presentation of IDEA given by Prof. dr. ir. F.S.K. Bijlaard, however, there is sufficient theoretical background to be allowed to set
this value at 10% (see example 2 below for an explanation of 10%). For example, it appears that in the main/detail calculation in several cases
the stresses may be much greater than the yield point.

In addition, in accordance with Technical File #5 of Bouwen met Staal for earthquakes, 10% is already calculated for the strain hardening, this is
in accordance with EN 1998-1 +NB. Which provides an extra foundation for the application of a higher strain hardening.
Below are some examples of formulas where the voltage > 1,, but the u.c. < 1. Starting point for the material is 5235
Example 1
formulas 6.33 /m 6.41 of EN 1993-1-1 + NB
6.33 Neg< 0,25 Ngiga €0

N=>235*25% = 58.8 N'mm2 uc. = 0.25 <1 sufficient

634 n, s 2oNetufy
Two

The following voltages are calculated for the moments:
ACCOrding to formula 6.36: MN,y,Rd = MD|,Y,Rd (1-")/(1 '0,53) but MN,y,Rd < Mpl,y,Rd

My=> oMy, rd = 235 N/mmz oMygg = 177 NNmm2  uc. = 0.75 <1 sufficient
forn<a: Muzpa= Mozra

Mz=> oMy pg = 235 N/mm2 oM, gg = 120 NNmm2 uc. = 0.51 <1 sufficient
n = NEd/ NPLRd = 0.25

a = (A-2b*f)/Abut<05 = 0.5

For biaxial bending, this stress may be according to formula 6.41:

{Mhu ]“J M, Tg =( 177 ]2 +( 120 125 _ 5,999 <1 sufficient
Moo | | Mians [ 235 ) (235 ]

For | and H profiles the exponents are:

a = 2

B = Snbutz21 = 125

The u.c. complies with this, however the maximum stress that occurs is higher than the basic yield stress:
c = 5875+177 +120= 356 N/mm2 => 51.38% overrun

Example 2
Permissible draft in profile at the location of a hole:
According to EN 1993-1-1 +NA formula 6.7 the tensile force in a profile may be max: Ny pq=0.9 * Anet * 1, / Yu2

we = 125
fu = 360 N/mm?2
Allowable stress that follows from this c = 360"09/125 = 259 N/mm?2
This is an exceedance of = 10.30% compared to f, (10% value as indicated by Prof. Ir. F.S.K. Bijlaard)
Example 3

Permissible butt t.p.v. bolt holes
Fb,Rd= k1*(1b*fu*d*t

§ (]
o = 1
ki = 25
Allowable voltage that follows fromthis ¢ = 360*1*25/125 = 720 N/mm?2
This is an exceedance of = 206.38% compared to f,

The conclusion that can be drawn from this is that at local points in both main and detailed calculations the yield point of the parent material may
be exceeded without problems in the profile.

Confidential Page Annex E.1-6 of 98












Linde Project No: 3710 A3T8 Linde Issue
Linde Doc. No: 0542FA5490-2001 N-CS 1001 (EN) 2

Client Project No:
Client Doc No:

16471
16471-Y16-00003

Client Rev.
00

E.1.7.6. Anchors

Anchors are checked according to EN 1992-4. The following checks are performed:
- Tensile steel resistance (Cl. 7.2.1.3) is checked for each individual anchor.

- Concrete cone failure resistance (Cl. 7.2.1.4) is checked for an anchor or a group of anchors loaded in tension with a common

concrete cone.

- Pull-out resistance (Cl. 7.2.1.5) is checked for each individual anchor with washer plate

- Concrete blowout resistance (Cl. 7.2.1.8) is checked for a group of anchors with washer plates near a concrete edge.

- Anchor shear steel resistance (Cl. 7.2.2.3) is checked for each individual anchor. Anchoring with stand-off: direct is considered as
shear without lever arm (Cl. 7.2.2.3.1), and anchoring with stand-off: mortar joint is considered as shear with lever arm (Cl. 7.2.2.3.2).

- Concrete pryout failure (Cl. 7.2.2.4) is checked for a group of anchors

- Concrete edge failure (Cl. 7.2.2.5) is checked for a group of anchors near a concrete edge. It is assumed that the full shear load
acting on a base plate is transferred via this group of anchors.

Note that pull-out and combined pull-out and concrete failures of bonded anchors are not checked due to missing values of shear strength of
glue. Concrete splitting failure is not checked due to missing splitting forces of post-installed anchor. These checks, if relevant, must be
verified by anchor manufacturer.

Anchors with stand-off

Anchor with stand-off is designed as a bar element loaded by shear force, bending moment, and compressive or tensile force. The bar
element is designed according to EN 1993-1-1. The linear interaction of tension (compression) and bending moment is assumed.

E.1.7.7. Concrete block
Concrete resistance at concentrated compression:
Fia= Bk fa/ v
Average stress under the base plate:
o =N/Agy.
Utilisation in compression [%]:
U;=0o/F,

where

- fck

— characteristic compressive concrete strength,

- B, =0.67 —foundation joint material coefficient,
- kj— concentration factor,
- Y. — safety factor,

- Ae

« — effective area, on which the column force N is distributed.

E.1.7.8. Shear in concrete block

1. Shear is transferred only by friction:
VRd,y = N'Cfs
Vpgz = N-Cy.

2. Shear is transferred by shear iron:
Vigy = N-Ci + Ay - f, / ( V3 Ymo),
Vigz = N-Ci+ Ay, -y / ( V3 Ymo)-

3. Shear is transferred by anchors:
Anchors loaded in shear are checked according to EN 1992-4.

Utilisation in shear [%]:
U = min (V/Vagy, Vo/Viryz):

where

Confidential

A,y —shear area of shear iron cross-section,

A\, — shear area of shear iron cross-section,

f, — yield strength,

Ymo — safety factor,

V, — shear force component in the base plate plane in y-direction,
V, — shear force component in the base plate plane in z-direction,
N — compressive force perpendicular to the base plate,

C; — coefficient of friction between steel and concrete.
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Annex E.2.
Windbrace Angle, equal legs
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F. Overview of codes and Literature

F.1. Used codes
F-1.1. Basic codes for calculation
Eurocode 0: Basis of structural design
EN 1990+NA
Eurocode: Basis of structural design
Eurocode 1: Actions on structures
EN 1991-1-1+NA
Eurocode 1: Actions on structures - Part 1-1: General actions -Densities, self-weight, imposed loads for buildings
EN 1991-1-2+NA
Eurocode 1: Actions on structures - Part 1-2: General actions - Actions on structures exposed to fire
EN 1991-1-3+NA
Eurocode 1: Actions on structures - Part 1-3: General actions - Snow loads
EN 1991-1-4+NA
Eurocode 1: Actions on structures - Part 1-4: General actions - Wind actions
EN 1991-1-5+NA
Eurocode 1: Actions on structures - Part 1-5: General actions - Thermal actions
EN 1991-1-6+NA
Eurocode 1: Actions on structures - Part 1-6: General actions - Actions during execution
EN 1991-1-7+NA
Eurocode 1: Actions on structures - Part 1-7: General actions - Accidental Actions
EN 1991-2+NA
Eurocode 1: Actions on structures - Part 2: Traffic loads on bridges
Eurocode 2: Design of concrete structures
EN 1992-1-1+NA
Eurocode 2: Design of concrete structures - Part 1-1: General rules, and rules for buildings
Eurocode 3: Design of steel structures
EN 1993-1-1+NA
Eurocode 3: Design of steel structures - Part 1-1: General rules, and rules for buildings
EN 1993-1-5+NA
Eurocode 3: Design of steel structures - Part 1-5: General rules - Plated structural elements
EN 1993-1-8+NA
Eurocode 3: Design of steel structures - Part 1-8: Design of joints
EN 1993-1-10+NA
Eurocode 3: Design of steel structures - Part 1-10: Material toughness and through-thickness properties
EN 1993-1-11+NA
Eurocode 3: Design of steel structures - Part 1-11: Design of structures with tension components
Eurocode 7: Geotechnisch ontwerp
EN 1997-1+NA
EN 1997 - Eurocode 7: Geotechnical design - Part 1: General rules
EN 1997-2+NA
EN 1997 - Eurocode 7: Geotechnical design - Part 2: Ground investigation and testing
NEN 9997-1
Geotechnical design of structures - Part 1: General rules

F.2.|Standards for execution
EN 1090-1+NA
Execution of steel structures and aluminium structures - Part 1: Requirementis for conformity assessment for structural components
EN 1090-2+NA
Execution of steel structures and aluminium structures - Part 2: Technical requirements for the execution of steel structures
EN 13670+NA
Execution of concrete structures

F.3. Material codes
F.3.1. Codes for Steel
EN 10025
Hot rolled products of structural steels
EN 10029
Hot rolled steel plates 3 mm thick or above - Tolerances on dimension, shape and mass
EN 10034

Structural steel | and H sections. Tolerances on shape and dimensions
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EN 10051
Hot-rolled strip and plate/sheet cut from wide strip of non-alloy and alloy steels - Tolerances on dimensions and shape
EN 10055
Hot rolled steel equal flange tees with radiused root and toes - Dimensions and tolerances on shape and dimensions
EN 10056
Structural steel equal and unequal leg angles
En 10164
Steel products with improved deformation properties perpendicular to the surface of the product - Technical delivery conditions
En 10210
Hot finished structural hollow sections of non-alloy and fine grain steels - Part 2: Tolerances, dimensions and sectional properties
EN 10219
Cold formed welded structural hollow sections of non-allow and fine grain steels - Part 2: Tolerances, dimensions and sectional
properties
EN ISO 12944
Corrosion protection of steel structures by protective paint systems
EN 1461

Hot dip galvanized coatings on fabricated iron and steel articles - Specifications and test methods

F.3.2. Codes for concrete
EN 206-1+NA
Concrete - Part 1: Specification, performance, production and conformity
NEN 8005
Dutch supplement to EN 206-1: Concrete - Part 1: Specification, performance, production and conformity
EN 197-1+NA
Concrete - Part 1: Composition, specifications and conformity criteria for common cements
EN 14216 +NA
Cement - Composition, specifications and conformity criteria for very low heat special cements
NEN 3550
Cements conforming to EN 197-1, EN 197-4 or EN 14216, with additional special properties - Definitions and requirements
NEN 6008
Steel for the reinforcement of concrete
EN 10080 +NA
Steel for the reinforcement of concrete
EN 12390 +NA (all parts)
Testing hardened concrete
EN ISO 17660 +NA (all parts)
Welding - Welding of reinforcing steel
EN 10138 +NA
Prestressing steels - Part 1: General requirements
NEN 3868
Prestressing steel
EN ISO 15630 +NA
Steel for the reinforcement and prestressing of concrete - Test methods - Part 1: Reinforcing bars, wire rod and wire

F.3.3. Codes for Wood N.A.
E.3.4. Normen voor Metselwerk N.A.

F.4. Codes for connections / connectionmaterials

F.4.1. Codes for Baseplatedesign
EN 1992-4 +NA
Eurocode 2 - Design of concrete structures - Part 4: Design of fastenings for use in concrete
CUR/BmS rapport 10 kolomvoetplaten

E.4.2. Bolts, nuts and washers
EN 14399
High-strength structural bolting assemblies for preloading
EN I1SO 898
Mechanical properties of fasteners made of carbon steel and alloy steel
EN ISO 2320
Prevailing torque type steel hexagon nuts - Mechanical and preformance requirements
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EN ISO 4014
Hexagon head bolts - Product grades A and B
EN ISO 4017
Hexagon head screws - Product grades A and B
EN ISO 4032
Hexagon nuts, style 1 - Product grades A and B
EN ISO 4033
Hexagon nuts, style 2 - Product grades A and B
EN ISO 7040
Prevailing torque hexagon nuts (with non-metallic insert), style 1 - Property classes 5, 8 and 10
EN ISO 7042
Prevailing torque type all-metal hexagon nuts, style 2 - Property classes 5, 8, 10 and 12
EN ISO 7719
Prevailing torque type all-metal hexagon nuts, style 1 - Property classes 5, 8 and 10
ISO 286-2
ISO system of limits and fits - Part 2: Tables of standard tolerance grades and limit deviations for hole and shafts
ISO 1891
Bolts, screws, nuts and accessories - Terminology and nomenclature - Trilingual edition
EN ISO 7089
Plain washers - Nominal series - Product grade A
EN ISO 7090
Plain washers, chamfered - Normal series - Product grade A
EN ISO 10511
Prevailing torque type hexagon thin nuts (with non-metallic insert)
EN ISO 10512
Prevailing torque type hexagon thin nuts, style 1, with metric fine pitch tread - Property classes 6, 8 and 10
EN ISO 10513

Prevailing torque type al-metal hexagon thin nuts, style 2, with metric fine pitch tread - Property classes 8, 10 and 12

F.4.3. Welds
EN 12345
Welding - Multilingual terms for welded joints with illustrations
EN ISO 14555
Welding - Arc stud welding of metallic materials
ENISO 13918
Welding - Studs for arc stud welding
EN ISO 15614-1
Specifation and approval of welding procedures for metallic materials - Part 3 : Welding procedure tests for arc welding of steels
EN ISO 5817
Welding - Fusion welded joints in steel, nickel, titanium and their alloys (beam welding excluded) - Quality levels for imperfections
(ISO 5817:2003, corrected version:2005, including Technical Corrigendum 1:2006,IDT)
EN 1011
Welding - Recommendations for welding of metallic materials

F.5. Other codes
No other standards applied, otherwise the standards stated
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F.6. Used Literature
Documents Discription

Publicaties SCI
Publicaties BmS

GTS 2013
Stahlbau-Praxis
Kranbahnen

Design of Steel Structures

Design of Joints in Steel
and Composite Structures

Design of Plated
Structures

GTB 2013

Betonbauteile nach
Eurocode

Holzbau kompakt nach
Eurocode 5

Geotechnik nach Eurocode
Band 1: Bodenmechanik
Geotechnik nach Eurocode
Band 2: Grundbau
NB-overige landen /
Andere normen

Confidential

Several publications of the "Steel Construction Institute " on calculating steel structures
Several books and documents from "Bouwen met Staal”

Grafieken en Tabelen Staalbouw 2013 from "Bouwen met Staal"

Band 1 to 3 van BBB Beuth

Bemessung und konstruktive Gestaltung nach Eurocode, van BBB Beuth

ECCS publicatie, ECCS Eurocode Design Manuals

For general design rules of steelstructures

ECCS publicatie, ECCS Eurocode Design Manuals

For detailcalculations acc. to EN 1993-1-8

ECCS publicatie, ECCS Eurocode Design Manuals

General design rules for steelstructures, steel plates acc. to EN 1993-1-5
Grafieken en Tabelen Beton 2013 from "Betonvereniging”

Hintergriinde, Auslegungen, Praxisbeispiele Beitrdge aus Praxis und Wissenschatt

Bauwerk-Basis-Bibliothek
Grundlagen, Nachweise, Berechnungsbeispiele

Grundlagen, Nachweise, Berechnungsbeispiele Bauwerk-Basis-Bibliothek

Where special design data (such as y-values for example installation) are missing the National

Annex / Standards of other countries are applied.
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