
DECLARATION OF PERFORMANCE  

DoP: 0154  

for fischer Power-Fast  screws and fischer construction screws (Screws for use in timber constructions) – EN 

 

1. Unique identification code of the product-type: DoP: 0154  

2. Intended use/es: For connections in load bearing timber constructions or for fixing of thermal insulation on rafters 

3. Manufacturer: fischerwerke GmbH & Co. KG, Klaus-Fischer-Straße 1, 72178 Waldachtal, Germany  

4. Authorised representative: --  

5. System/s of AVCP: 3   

6. European Assessment Document: EAD 130118-00-0603 

European Technical Assessment: ETA-11/0027; 2019-01-02 

Technical Assessment Body: ETA-Danmark A/S 

Notified body/ies: 1343 – MPA Darmstadt 

7. Declared performance/s:  

    Mechanical resistance and stability (BWR 1), Safety in use (BWR 4)  

Tensile strength   Characteristic value ftens,k: 

Screws made of carbon steel  

Screw d = 3,0 mm: 2,7 kN 

Screw d = 3,5 mm: 3,7 kN 

Screw d = 4,0 mm: 4,8 kN 

Screw d = 4,5 mm: 6,0 kN 

Screw d = 5,0 mm: 7,5 kN 

Screw d = 6,0 mm: 10,7 kN 

Screw d = 8,0 mm: 19,1 kN 

Screw d = 10,0 mm: 29,8 kN 

Screw d = 12,0 mm: 32,7 kN 

 

 

Screws made of stainless steel  

    Screw d = 3,0 mm: 1,6 kN 

Screw d = 3,5 mm: 2,1 kN 

Screw d = 4,0 mm: 2,8 kN 

Screw d = 4,5 mm: 3,5 kN 

Screw d = 5,0 mm: 4,3 kN 

Screw d = 6,0 mm: 6,2 kN 

Screw d = 8,0 mm: 13,0 kN 

 

 

Insertion moment  Ratio of the characteristic torsional strength to the mean insertion moment: 

ftor,k / Rtor,mean > 1,5 

 

 

Torsional strength    Characteristic value ftor,k: 

Screws made of carbon steel  

Screw d = 3,0 mm: 1,3 Nm 

Screw d = 3,5 mm: 2,0 Nm 

Screw d = 4,0 mm: 3,0 Nm 

Screw d = 4,5 mm: 4,3 Nm 

Screw d = 5,0 mm: 6,0 Nm 

Screw d = 6,0 mm: 9,5 Nm 

Screw d = 8,0 mm: 25,0 Nm 

Screw d = 10,0 mm: 40,0 Nm 

Screw d = 12,0 mm: 55,0 Nm 
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Screws made of stainless steel  

Screw d = 3,0 mm: 0,9 Nm 

Screw d = 3,5 mm: 1,3 Nm 

Screw d = 4,0 mm: 1,9 Nm 

Screw d = 4,5 mm: 2,6 Nm 

Screw d = 5,0 mm: 3,7 Nm 

Screw d = 6,0 mm: 6,5 Nm 

Screw d = 8,0 mm: 16,0 Nm 

 

    Safety in case of fire (BWR 2) 

• Reaction to fire: Anchorages satisfy requirements for Class A 1 

    Sustainable use of natural resources (BWR 7)  NPD  

 

8. Appropriate Technical Documentation and/or Specific Technical Documentation: ---  

The performance of the product identified above is in conformity with the set of declared performance/s. This declaration of 

performance is issued, in accordance with Regulation (EU) No 305/2011, under the sole responsibility of the manufacturer 

identified above.  

Signed for and on behalf of the manufacturer by:  

 

Andreas Bucher, Dipl.-Ing.     Wolfgang Hengesbach, Dipl.-Ing., Dipl.-Wirtsch.-Ing. 

   

Tumlingen, 2019-01-09 

- This DoP has been prepared in different languages. In case there is a dispute on the interpretation the english version shall always 

prevail.  

- The Appendix includes voluntary and complementary information in English language exceeding the (language-neutrally specified) 

legal requirements. 
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ETA-Danmark A/S 
Göteborg Plads 1 
DK-2150 Nordhavn 
Tel. +45 72 24 59 00 
Fax +45 72 24 59 04 
Internet www.etadanmark.dk 

Authorised and notified according 
to Article 29 of the Regulation (EU) 
No 305/2011 of the European 
Parliament and of the Council of 9 
March 2011 

MEMBER OF EOTA 

 

   
European Technical Assessment ETA-11/0027 of 2019/01/02 

 

I General Part 
 
Technical Assessment Body issuing the ETA and designated according to 
Article 29 of the Regulation (EU) No 305/2011: ETA-Danmark A/S 
 
 
Trade name of the 
construction product: 

fischer Power-Fast screws and fischer construction 
screws 

 
 
Product family to which 
the above construction 
product belongs: 

Screws for use in timber constructions 

 
 
Manufacturer: fischerwerke GmbH & Co. KG 

Klaus-Fischer-Str. 1 
72178 Waldachtal 
GERMANY 
  

Manufacturing plant: fischerwerke  
 
 
This European Technical 
Assessment contains: 

41 pages including 4 annexes which form an integral 
part of the document 

 
 
This European Technical 
Assessment is issued in 
accordance with 
Regulation (EU) No 
305/2011, on the basis of: 

European Assessment document (EAD) no. EAD 
130118-00-0603 “Screws for timber constructions” 

  
This version replaces: The previous ETA with the same number issued on 

2013-06-26 and expiry on 2018-06-26 
 

 
  

Appendix 1 / 41



Page 2 of 41 of European Technical Assessment no. ETA-11/0027, issued on 2019-01-02 

 

Translations of this European Technical Assessment in 
other languages shall fully correspond to the original 
issued document and should be identified as such. 

Communication of this European Technical 
Assessment, including transmission by electronic 
means, shall be in full (excepted the confidential 
Annex(es) referred to above). However, partial 
reproduction may be made, with the written consent of 
the issuing Technical Assessment Body. Any partial 
reproduction has to be identified as such.  
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II SPECIFIC PART OF THE 
EUROPEAN TECHNICAL 
ASSESSMENT 

 
1 Technical description of product and 

intended use 
 
Technical description of the product 
“fischer Power-Fast” and “fischer construction screws” 
are self-tapping screws to be used in timber structures. 
“fischer Power-Fast” screws shall be threaded over a 
part or over the full length. “fischer construction 
screws” shall be threaded over a part of the length. The 
screws shall be produced from carbon steel wire for 
nominal diameters of 3,0 mm to 12,0 mm and from 
stainless steel wire for nominal diameters of 3,0 mm to 
8,0 mm. The material specification of the stainless steel 
screws is deposited with ETA-Danmark. Where 
corrosion protection is required, the material or coating 
shall be declared in accordance with the relevant 
specification given in Annex A of EN 14592. 
 
 

Geometry and Material 
The nominal diameter (outer thread diameter), d, shall not 
be less than 3,0 mm and shall not be greater than 12,0 
mm. The overall length, L, of screws shall not be less than 
20 mm and shall not be greater than 600 mm. Other 
dimensions are given in Annex A1 to Annex A19. 
 
The ratio of inner thread diameter to outer thread 
diameter di/d ranges from 0,59 to 0,69. 
 
The screws are threaded over a minimum length g of 
4,0∙d (i.e. g > 4,0∙d). 
 
The lead p (distance between two adjacent thread flanks) 
ranges from 0,50∙d to 0,67∙d. 
 
No breaking of screws shall be observed at a bend angle, , of less than (45/d0,7 + 20) degrees. 
 
The material specification of the of the stainless steel 
screws is deposited with ETA-Danmark.
 
2 Specification of the intended use in 

accordance with the applicable EAD 
The screws are used for connections in load bearing 
timber structures between members of solid timber 
(softwood and hardwood). Furthermore, all kinds of 
processed timber products (all softwood and hardwood as 
well), such as glued laminated timber, cross-laminated 
timber, laminated veneer lumber, similar glued members, 
wood-based panels or steel. 
 
 

Furthermore “fischer Power-Fast” screws with diameter 
of 6 mm, 8 mm, 10 mm and 12 mm may also be used for 
the fixing of heat insulation on rafters and on vertical 
facades. 
 
Steel plates and wood-based panels except solid wood 
panels,  Egger OSB Eurostrand 4 TOP and cross 
laminated timber shall only be located on the side of the 
screw head. The following wood-based panels may be 
used: 
- Plywood according to EN 636 or ETA 
- Particleboard according to EN 312 or ETA  
- Oriented Strand Board, Type OSB/3 and OSB/4 

according to EN 300 or ETA 
- Fibreboard according to EN 622-2 and 622-3 or 

ETA (minimum density 650 kg/m³)  
- Cement bonded particleboard according to ETA 
- Solid wood panels according to EN 13353 and EN 

13986, and cross laminated timber according to 
ETA 

- Laminated Veneer Lumber according to EN 14374 
or ETA 

- Engineered wood products according to ETA if the 
ETA of the product includes provisions for the use 
of self-tapping screws, the provisions of the ETA of 
the engineered wood product apply 

 
The screws shall be screwed into softwood without pre-
drilling or after pre-drilling with a diameter not larger 
than the inner thread diameter for the length of the 
threaded part and with a maximum of the smooth shank 
diameter for the length of the smooth shank. The screws 
shall be driven into hardwood after pre-drilling with a 
suitable diameter according to section 3.11. 
 
The screws are intended to be used in timber connections 
for which requirements for mechanical resistance and 
stability and safety in use in the sense of the Basic Works 
Requirements 1 and 4 of Regulation 305/2011 shall be 
fulfilled. 
  
Form and dimensions of washers are given in Annex 
A20. Washers must be made of steel. 
 
The design of the connections shall be based on the 
characteristic load-carrying capacities of the screws. The 
design capacities shall be derived from the characteristic 
capacities in accordance with Eurocode 5 or an 
appropriate national code (e.g. DIN 1052:2008-12). 
Regarding environmental conditions, national 
provisions at the building site shall apply. 
 
The screws are intended for use for connections subject 
to static or quasi static loading. 
 
The zinc-coated screws are for use in timber structures 
subject to the dry, internal conditions defined by the 

Appendix 3 / 41



Page 4 of 41 of European Technical Assessment no. ETA-11/0027, issued on 2019-01-02 

 

service classes 1 and 2 of EN 1995-1-1:2008 (Eurocode 
5). 
The screws made of stainless steel meet the 
requirements of Eurocode 5 (EN 1995-1-1:2008), for 
use in structures subject to the wet conditions defined as 
service class 3. 
 
The scope of the screws regarding resistance to 
corrosion shall be defined according to national 
provisions that apply at the installation site considering 
environmental conditions.  
 
The provisions made in this European Technical 
Assessment are based on an assumed intended working 
life of the screws of 50 years.  
 
The indications given on the working life cannot be 
interpreted as a guarantee given by the producer or 
Assessment Body, but are to be regarded only as a 
means for choosing the right products in relation to the 
expected economically reasonable working life of the 
works. 
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3 Performance of the product and references to the methods used for its assessment 

Characteristic Assessment of characteristic 

 
3.1 Mechanical resistance and stability*) (BWR1)

 

 
Tensile strength 
Screws made from carbon steel 
 
 
 
 
 
 
 
 
 
Screws from stainless steel 

Characteristic value ftens,k: 
Screw d = 3,0 mm:       2,7 kN 
Screw d = 3,5 mm:       3,7 kN 
Screw d = 4,0 mm:       4,8 kN 
Screw d = 4,5 mm:       6,0 kN 
Screw d = 5,0 mm:       7,5 kN 
Screw d = 6,0 mm:       10,7 kN 
Screw d = 8,0 mm:       19,1 kN 
Screw d = 10,0 mm:     29,8 kN 
Screw d = 12,0 mm:     32,7 kN 
 
Screw d = 3,0 mm:       1,6 kN 
Screw d = 3,5 mm:       2,1 kN 
Screw d = 4,0 mm:       2,8 kN 
Screw d = 4,5 mm:       3,5 kN 
Screw d = 5,0 mm:       4,3 kN 
Screw d = 6,0 mm:       6,2 kN 
Screw d = 8,0 mm:     13,0 kN  

Insertion moment Ratio of the characteristic torsional strength to the 
mean insertion moment: 
ftor,k / Rtor,mean > 1,5 

Torsional strength 
Screws from carbon steel 
 
 
 
 
 
 
 
 
 
Screws from stainless steel 

Characteristic value ftor,k: 
Screw d = 3,0 mm:       1,3 Nm 
Screw d = 3,5 mm:       2,0 Nm 
Screw d = 4,0 mm:       3,0 Nm 
Screw d = 4,5 mm:       4,3 Nm 
Screw d = 5,0 mm:       6,0 Nm 
Screw d = 6,0 mm:       9,5 Nm 
Screw d = 8,0 mm:       25,0 Nm 
Screw d = 10,0 mm:     40,0 Nm 
Screw d = 12,0 mm:     55,0 Nm 
 
Screw d = 3,0 mm:       0,9 Nm 
Screw d = 3,5 mm:       1,3 Nm 
Screw d = 4,0 mm:       1,9 Nm 
Screw d = 4,5 mm:       2,6 Nm 
Screw d = 5,0 mm:       3,7 Nm 
Screw d = 6,0 mm:       6,5 Nm 
Screw d = 8,0 mm:     16,0 Nm 

 
3.2 Safety in case of fire (BWR2) 

 

 
 Reaction to fire 

 
The screws are made from steel classified as 
Euroclass A1 in accordance with EN 13501-1 and 
Commission Delegated Regulation 2016/364. 
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Characteristic Assessment of characteristic 

 
 
3.7 Sustainable use of natural resources (BR7)

 
No Performance Assessed 

 
3.8 General aspects related to the performance  of 
 the product 

 
The screws have been assessed as having 
satisfactory durability and serviceability when used 
in timber structures using the timber species 
described in Eurocode 5 and subject to the 
conditions defined by service classes 1, 2 and 3

 
 
 Identification 

 
See Annex A

  
*) See additional information in section 3.9 – 3.12. 
**) In addition to the specific clauses relating to dangerous substances contained in this European technical Assessment, there may be other requirements applicable 
to the products falling within its scope (e.g. transposed European legislation and national laws, regulations and administrative provisions). In order to meet the 
provisions of the Construction Products Regulation, these requirements need also to be complied with, when and where they apply. 
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3.9 Mechanical resistance and stability 
 
The load-carrying capacities for “fischer Power-Fast” and 
“fischer construction screws” are applicable to the wood-
based materials mentioned in paragraph 1 even though the 
term timber has been used in the following. 
 
The characteristic lateral load-carrying capacities and the 
characteristic axial withdrawal capacities of ”fischer 
Power-Fast” and “fischer construction screws” screws 
should be used for designs in accordance with Eurocode 5 
or an appropriate national code. 
 

Pointside penetration length of the threaded part must be ef 
> 4∙d, where d is the outer thread diameter of the screw. For 
the fixing of rafters, point side penetration must be at least 
40 mm, ef > 40 mm. 
 
ETA’s for structural members may be considered if 
applicable. 
 
For wood-based panels the relevant ETAs must be 
considered where applicable. 
 
Lateral load-carrying capacity  
The characteristic lateral load-carrying capacity of “fischer 
Power-Fast” and “fischer construction screws” screws shall 
be calculated according to EN 1995-1-1:2008 (Eurocode 5) 
using the outer thread diameter d as the nominal diameter 
of the screw. The contribution from the rope effect may be 
considered. 
 
The characteristic yield moment shall be calculated from: 
 
Screws from carbon steel for 3,0 mm < d < 5,0 mm and 
12,0 mm: 
My,k = 0,15 ∙ 500 (N/mm²) ∙ d2,6                             [Nmm] 
 
Screws from carbon steel for 6,0 mm < d < 10,0 mm: 
My,k = 0,15 ∙ 600 (N/mm²) ∙ d2,6                             [Nmm] 
 
Screws from stainless steel for 3,0 mm < d < 6,0 mm:  
My,k = 0,15 ∙ 350 (N/mm²) ∙ d2,6                             [Nmm] 
 
Screws from stainless steel for d = 8,0 mm:  
My,k = 0,15 ∙ 400 (N/mm²) ∙ d2,6                              [Nmm] 
 
where 
d outer thread diameter [mm] 
 
The embedding strength for screws in non-pre-drilled holes 
arranged at an angle between screw axis and grain 
direction, 0° ≤  ≤ 90° is: 
 

0,3
k

h,k 2 2
0,082 df

2,5 cos sin

                                         [N/mm²] 

 
 
 
 

and accordingly, for screws in pre-drilled holes: 
 

k
h,k 2 2

0,082 (1 0,01 d)f
2,5 cos sin

                                     [N/mm²] 

 
Where  k characteristic timber density [kg/m³]; 
d  outer thread diameter [mm];  angle between screw axis and grain direction. 
 
The embedding strength for screws arranged parallel to the 
plane surface of cross laminated timber, independent of the 
angle between screw axis and grain direction, 0° ≤  ≤ 90°, 
may be calculated from: 
 

0,5
h,kf 20 d                                [N/mm²] 

 
Where 
d outer thread diameter [mm] 
 
The embedding strength for screws in the plane surface  of 
cross laminated timber should be assumed as for solid 
timber based on the characteristic density of the outer layer. 
If relevant, the angle between force and grain direction of 
the outer layer should be taken into account.  
 
The direction of the lateral force shall be perpendicular to 
the screw axis and parallel to the plane surface  of the cross 
laminated timber. 
 
Axial withdrawal capacity 
The characteristic axial withdrawal capacity of „fischer 
Power-Fast” and “fischer construction screws” in solid 
timber (softwood and ash, beech or oak hardwood), glued 
laminated timber (softwood and hardwood, ash, beech or 
oak), laminated veneer lumber (softwood or hardwood 
beech) or cross-laminated timber members at an angle of 0° 
<  < 90° to the grain or in Egger Eurostrand OSB 4 TOP 
at an angle of  = 90° to the panel surface shall be 
calculated from: 
 

   
0,8

k
ax, ,Rk ef ax ax,k efF n k f d

350
                  [N] 

 
Where 
 
Fax,,RK Characteristic withdrawal capacity of the 

connection at an angle  to the grain [N]
nef Effective number of screws according to EN 

1995-1-1 
For inclined screws:  0,9

efn max n ; 0,9 n   
kax Factor, taking into account the angle  

between screw axis and grain direction 
kax = 1,0 for 45° ≤  < 90° 

kax = 0,7
0,3

45
   for 0° ≤  < 45° 
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fax,k Characteristic withdrawal parameter [N/mm²] 
for timber members 
screw d = 3,0 mm: fax,k = 13,8 N/mm² 
screw d = 3,5 mm: fax,k = 13,4 N/mm² 
screw d = 4,0 mm: fax,k = 13,0 N/mm² 
screw d = 4,5 mm: fax,k = 12,6 N/mm² 
screw d = 5,0 mm: fax,k = 12,2 N/mm² 
screw d = 6,0 mm: fax,k = 11,6 N/mm² 
screw d ≥ 8,0 mm: fax,k = 10,0 N/mm² 
 
for Egger Eurostrand OSB 4 TOP with 
minimum thickness t = 12 mm: 
screw 5,0 mm ≤ d ≤ 10,0 mm:  
   fax,k = 10,0 N/mm²

d Outer thread diameter [mm] 
ef Point side penetration length of the threaded 

part according to EN 1995-1-1:2008 [mm] Angle between grain and screw axis [°]  
k Characteristic density [kg/m³], for hardwoods 

the assumed characteristic density shall not 
exceed 730 kg/m³ 

 
For screws arranged under an angle between screw axis and 
grain direction of less than 90°, the minimum threaded 
penetration length is: 
 
ef ≥ min (4∙d/sin ; 20∙d) 
 
For screws penetrating more than one layer of cross 
laminated timber, the different layers may be taken into 
account proportionally. 
 
The axial withdrawal capacity is limited by the head pull-
through capacity and the tensile strength of the screw. 
 
For axially loaded screws in tension, where the external 
force is parallel to the screw axes, the rules in EN 1995-1-
1, 8.7.2 (8) should be applied.  
 
For inclined screws in timber-to-timber or steel-to-timber 
shear connections, where the screws are arranged under an 
angle 30° ≤ ≤ 60° between the shear plane and the screw 
axis, the effective number of screws nef should be 
determined as follows: 
 
For one row of n screws parallel to the load, the load-
carrying capacity should be calculated using the effective 
number of fasteners nef, where 
  0,9

efn max n ; 0,9 n   

 
and n is the number of inclined screws in a row. If crossed 
pairs of screws are used in timber-to-timber connections, n 
is the number of crossed pairs of screws in a row. 
 
Note:  For inclined screws as fasteners in mechanically 

jointed beams or columns or for the fixing of 
thermal insulation material, nef = n. 

 
Head pull-through capacity 
The characteristic head pull-through capacity of “fischer 
Power-Fast” and “fischer construction screws” shall be 
calculated according to EN 1995-1-1:2008 from: 

   
0,8

2 k
ax, ,Rk ef head,k hF n f d

350
                [N] 

where: 
Fax,,Rk characteristic head pull-through capacity of 

the connection at an angle  > 30° to the 
grain [N]

nef effective number of screws according to EN 
1995-1-1 
For inclined screws:  0,9

efn max n ; 0,9 n   

(see axial withdrawal capacity)
fhead,k characteristic head pull-through parameter 

[N/mm²]
dh diameter of the screw head [mm]k characteristic density [kg/m³], for wood-

based panels k = 380 kg/m³
 
Characteristic head pull-through parameter for screws with 
head diameter ≤ 21 mm in connections with timber and 
with wood-based panels with thicknesses above 20 mm: 
fhead,k = 12 N/mm² 
 
Characteristic head pull-through parameter for screws with 
head diameter 21 mm < dh ≤ 35 mm in connections with 
timber and with wood-based panels with thicknesses above 
20 mm: 
fhead,k = 10 N/mm² 
 
Characteristic head pull-through parameter for screws in 
connections with wood-based panels with thicknesses 
between 12 mm and 20 mm: 
fhead,k = 8 N/mm² 
 
Screws in connections with wood-based panels with a 
thickness below 12 mm (minimum thickness of the wood 
based panels of 1,2∙d with d as outer thread diameter): 
fhead,k = 8 N/mm² 
limited to Fax,Rk = 400 N 
 
The head diameter dh shall be greater than 1,8∙ds, where ds 
is the smooth shank or the wire diameter. Otherwise the 
characteristic head pull-through capacity Fax,,Rk = 0. 
 
Outer diameter of washers dh > 35 mm shall not be 
considered. 
 
The minimum thickness of wood-based panels according to 
the clause 3.9 must be observed. 
 
In steel-to-timber connections the head pull-through 
capacity is not decisive. 
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Tensile capacity 
The characteristic tensile strength ftens,k of “fischer Power-
Fast” and “fischer construction screws” is: 
 
Screws from carbon steel: 
Screw d = 3,0 mm:       2,7 kN 
Screw d = 3,5 mm:       3,7 kN 
Screw d = 4,0 mm:       4,3 kN 
Screw d = 4,5 mm:       5,5 kN 
Screw d = 5,0 mm:       6,8 kN 
Screw d = 6,0 mm:       10,7 kN 
Screw d = 8,0 mm:       19,1 kN 
Screw d = 10,0 mm:     29,8 kN 
Screw d = 12,0 mm:     32,7 kN 
 
Screws from stainless steel: 
Screw d = 3,0 mm:       1,6 kN 
Screw d = 3,5 mm:       2,1 kN 
Screw d = 4,0 mm:       2,8 kN 
Screw d = 4,5 mm:       3,5 kN 
Screw d = 5,0 mm:       4,3 kN 
Screw d = 6,0 mm:       6,2 kN 
Screw d = 8,0 mm:       13,0 kN 
 
For screws used in combination with steel plates, the tear-
off capacity of the screw head should be greater than the 
tensile strength of the screw. 
 
Compressive capacity 
The characteristic compressive capacity Fax,Rk of fischer 
Power-Fast screws with the head fixed between two 
aluminium-, carbon steel- or stainless steel plates according 
to Annex D and the thread driven completely into timber 
perpendicular to the grain shall be calculated from: 

0,8
k

ax,Rk ax,k ef c pl,kF min  f d  ; N
350

              [N] 

Where 
k

c
k2

k

1 for 0,2
1 for 0,2

k k²

           
2

k kk 0,5 1 0,49 ( 0,2)         
 

The relative slenderness ratio shall be calculated from: 
pl,k

k
ki,k

N
N

 
 

Where 
2
s

pl,k y,k
dN f
4

  
              [N] 

is the characteristic value for the axial capacity in case of 
plastic analysis referred to the smooth shank cross-section. 

2
S

ki,k 2
ef

EIN  
       [N] 

 
is the characteristic ideal elastic buckling load. 
 

Characteristic yield strength for screws made of carbon 
steel: 
fy,k  = 1000                                 [N/mm²] 
Characteristic yield strength for screws made of stainless 
steel: 
fy,k  = 500                                 [N/mm²] 
Modulus of elasticity for screws made of carbon steel: 
Es  = 210000                                 [N/mm²] 
Modulus of elasticity for screws made of stainless steel: 
Es  = 160000                           [N/mm²] 
Second moment of area: 

4
S sI d

64
 

                      [mm4] 
ds  = smooth shank diameter          [mm] 
ef = 0,7ꞏ   buckling length         [mm] 

 
   =  free screw length protruding from the timber     

     member including the screw head                     [mm] 
Note: When determining design values of the compressive 
capacity it should be considered that fax,d is to be calculated 
using kmod and M for timber according to EN 1995 while 
Npl,d is calculated using M,1 for steel buckling according to 
EN 1993. 
 
Combined laterally and axially loaded screws 
For screwed connections subjected to a combination of 
axial load and lateral load, the following expression should 
be satisfied: 
 

2 2
ax,Ed la,Ed

ax,Rd la,Rd

F F
1

F F
               

 
where 
Fax,Ed     axial design load of the screw 
Fla,Ed     lateral design load of the screw 
Fax,Rd design load-carrying capacity of an axially 

loaded screw 
Fla,Rd  design load-carrying capacity of a laterally 

loaded screw 
 
Slip modulus 
The axial slip modulus Kser of a screw for the serviceability 
limit state should be taken independent of angle  to the 
grain as: 
 
C = Kser = 780 ∙ d0,2 ∙ef

0,4      [N/mm]  
 
Where 
d outer thread diameter [mm] 
ef penetration length in the structural member [mm] 
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Thermal insulation material on top of rafters 
“fischer Power-Fast” screws with an outer thread diameter 
of d = 6 mm, 8 mm, 10 mm and 12 mm may be used for the 
fixing of thermal insulation material on top of rafters.  
 
The thickness of the insulation ranges up to 400 mm. The 
rafter insulation must be placed on top of solid timber or 
glued laminated timber rafters or cross-laminated timber 
members and be fixed by battens placed parallel to the 
rafters or by wood-based panels on top of the insulation 
layer. The insulation of vertical facades is also covered by 
the rules given here. 
 
Screws must be screwed in the rafter through the battens or 
panels and the insulation without pre-drilling in one 
sequence. 
The angle  between the screw axis and the grain direction 
of the rafter should be between 30° and 90°. 
 
The battens must be from solid timber (softwood) 
according to EN 338:2003-04. The minimum thickness of 
the battens is 80 mm and the minimum width 100 mm for 
screws with outer thread diameter d = 12 mm. The 
minimum thickness of the battens is 40 mm and the 
minimum width 60 mm for screws with outer thread 
diameter d = 10 mm. For screws with outer thread diameter 
d = 6 mm and 8 mm the minimum thickness of the battens 
is 30 mm and the minimum width 50 mm. 
 
Alternatively, to the battens, boards with a minimum 
thickness of 20 mm from plywood according to EN 636, 
particle board according to EN 312, oriented strand board 
OSB/3 and OSB/4 according to EN 300 or ETA and solid 
wood panels according to EN 13353 may be used. 
 
The rafter consists of solid timber (softwood) according to 
EN 338, glued laminated timber according to EN 14081, 
cross-laminated timber, laminated veneer lumber according 
to EN 14374 or to ETA or similar glued members according 
to ETA and has a minimum width of 60 mm. 
 
The insulation must comply with a ETA. 
 
The insulation must have a minimum compressive stress of 10% = 0,05 N/mm² at 10 % deformation according to EN 
826:1996-05. 
 
The analysis of the fixing of the insulation and battens or 
boards, respectively, may be carried out using the static 
model in Annex B. The battens or boards, respectively, 
must have sufficient strength and stiffness. The maximum 
pressure between the battens or boards, respectively, and 
the insulation shall not exceed 1,1∙10%. 
 
 
 
 
 
 
 

The characteristic axial withdrawal capacity of the screws 
for rafter or facade insulation shall be calculated from: 
 

0,8

k
ef 1 2

0,8
ax , ,Rk 2 k

head ,k h

ax ax,k

tens,d

k f d k k
350

F min
f d

350
f



   
  

           



               [N] 

  
where 
Fax,,RK Characteristic withdrawal capacity of the 

connection at an angle  to the grain [N]
kax Factor, taking into account the angle  

between screw axis and grain direction 
kax = 1,0 for 45° ≤  < 90° 

kax = 0,7
0,3

45
   for 0° ≤  < 45° 

fax,k Characteristic withdrawal parameter 
[N/mm²]

D Outer thread diameter [mm]
ef Point side penetration length of the threaded 

part according to EN 1995-1-1:2008 [mm] Angle between grain and screw axis ( > 
30°) 

k1 min {1; 220/tHI} 
k2 min {1; 10%/0,12} 
tHI Thickness of the thermal insulation [mm]10% Compressive stress of the thermal insulation 

under 10 % deformation [N/mm²] 10% ≥ 0,05 N/mm² 
fhead,k Characteristic head pull-through parameter 

[N/mm²]
dh Outer diameter of the screw head [mm]k Characteristic density [kg/m³] 
ftens,d Characteristic tensile capacity of the screw 

[N] 
 
Friction forces shall not be considered for the design of the 
characteristic axial withdrawal capacity of the screws. 
 
The anchorage of wind suction forces as well as the 
bending stresses of the battens or the boards, respectively, 
shall be considered in design. Additional screws 
perpendicular to the grain of the rafter (angle  = 90°) may 
be arranged if necessary. 
 
Screws for the anchorage of rafter insulation shall be 
arranged according to Annex B. 
 
The maximum screw spacing is eS = 1,75 m. 
 
3.10 Aspects related to the performance of the product 
 
3.10.1 Corrosion protection in service class 1, 2 and 3. 
The fischer Power-Fast and fischer construction screws  are 
produced from carbon wire. Screws made from carbon steel 
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are electrogalvanised and yellow or blue chromate. The 
mean thickness of the zinc coating is 5µm.
  
The material specification of the stainless steel screws is 
deposited with ETA-Danmark. 
 
3.11 General aspects related to the intended use of the 
product 
 
The screws are manufactured in accordance with the 
provisions of the European Technical Assessment using the 
automated manufacturing process and laid down in the 
technical documentation. 
 
The installation shall be carried out in accordance with 
Eurocode 5 or an appropriate national code unless 
otherwise is defined in the following. Instructions from 
fischerwerke GmbH & Co. KG should be considered for 
installation. 
 
The screws are used for connections in load bearing timber 
structures between members of solid timber (softwood and 
hardwood), glued laminated timber (softwood and 
hardwood), cross-laminated timber (minimum diameter d = 
6,0 mm, softwood and hardwood)), laminated veneer 
lumber (softwood and hardwood), similar glued members 
(softwood and hardwood), wood-based panels or steel 
members. 
 
The screws may be used for connections in load bearing 
timber structures with structural members according to an 
associated ETA, if according to the ETA of the structural 
member a connection in load bearing timber structures with 
screws according to an ETA is allowed. 
 
Furthermore, the screws with diameters between 6 mm and 
12 mm may also be used for the fixing of insulation on top 
of rafters or at vertical facades. 
 
A minimum of two screws should be used for connections 
in load bearing timber structures. A single screw may be 
used in structural connections if the penetration length of 
the screw including an unthreaded part of the shank is at 
least 20 ⋅ d and the screw is only axially loaded. The load-
bearing capacity of the single screw in this case shall be 
reduced by 50 %.  
 
A single screw per connection may also be used, if the 
member is fixed with at least two screws and the screws are 
used for the fixing of boards, battens and wind braces, or 
for the fixing of rafters, purlins or similar on main beams 
or top plates. 
 
 
The minimum penetration depth in structural members 
made of solid, glued or cross-laminated timber is 4∙d. 
 
Wood-based panels - except Egger Eurostrand OSB 4 TOP 
- and steel plates should only be arranged on the side of the 

screw head. The minimum thickness of wood-based panels 
should be 1,2∙d. Furthermore, the minimum thickness for 
following wood-based panels should be: 
  Plywood, Fibreboards: 6 mm  Particleboards, OSB, Cement Particleboards: 8 mm  Solid wood panels: 12 mm 
 
For structural members according to ETA’s the terms of the 
ETA’s must be considered. 
 
If screws with an outer thread diameter d > 8 mm are used 
in load bearing timber structures, the structural solid or 
glued laminated timber, laminated veneer lumber and 
similar glued members must be from spruce, pine or fir. 
This does not apply for screws in pre-drilled holes. 
 
The minimum angle between the screw axis and the grain 
direction is α = 0°. 
 
The screws shall be driven into softwood without 
predrilling or after pre-drilling. The screws shall be driven 
into hardwood with a maximum characteristic density of 
730 kg/m³ after predrilling.  
 
The drill hole diameters are: 
 

Outer thread 
diameter 

Drill hole diameter
Softwood Hardwood

4,0 2,5 3,0
4,5 2,5 3,0
5,0 3,0 3,0
6,0 4,0 4,0
8,0 5,0 6,0

10,0 6,0 7,0
12,0 7,0 8,0

 
The hole diameter in steel members must be predrilled with 
a suitable diameter. 
 
Only the equipment prescribed by fischerwerke GmbH & 
Co. KG shall be used for driving the screws. 
 
In connections with screws with countersunk head 
according to Annexes A1, A5, A6, A7, A11, A13 and A18, 
the head must be flush with the surface of the connected 
structural member. A deeper countersink is not allowed.  
 
Screws from carbon steel and stainless steel with 
countersunk head according to Annex A1, A2, A5, A6, A7, 
A11, A13, A14 and A18 may be used together with washers 
according to Annex A20. Washers according to EN ISO 
7094 may be used together with washers according to Annex 
A20.  
 
Screws according to Annex A3, A4, A8, A9, A10, A12 A16, 
A17 and A19 may be used together with washers according 
to EN ISO 7094.  

Appendix 11 / 41



Page 12 of 41 of European Technical Assessment no. ETA-11/0027, issued on 2019-01-02 

 

 
Washers from carbon steel should be used with screws from 
carbon steel and screws from stainless steel with washers 
from stainless steel. Washers should have a full bearing area. 
 
For structural timber members, minimum spacing and 
distances for screws in predrilled holes are given in EN 
1995-1-1:2008 (Eurocode 5) clause 8.3.1.2 and table 8.2 as 
for nails in predrilled holes. Here, the outer thread diameter 
d must be considered.  
 
For screws in non-predrilled holes, minimum spacing and 
distances are given in EN 1995-1-1:2008 (Eurocode 5) 
clause 8.3.1.2 and table 8.2 as for nails in non-predrilled 
holes. 
 
Alternatively, minimum distances and spacing for 
exclusively axially loaded “fischer Power-Fast” screws in 
non-predrilled holes in members of solid timber (softwood 
and hardwood), glued laminated timber or similar glued 
products (softwood and hardwood) with a minimum 
thickness t = 12∙d and a minimum width of 8∙d or 60 mm, 
whichever is the greater, may be taken as: 
 
Spacing a1 parallel to the grain   a1 = 5 ∙ d 
Spacing a2 perpendicular to the grain  a2 = 5 ∙ d 
Distance a3,c from centre of the screw-part in  
timber to the end grain    a3,c = 9 ∙ d 
Distance a4,c from centre of the screw-part in  
timber to the edge    a4,c = 4 ∙ d 
 
Spacing a2 perpendicular to the grain may be reduced from 
5∙d to 2,5∙d, if the condition a1∙a2 ≥ 25∙d² is fulfilled. 
 
For Douglas fir members minimum spacing and distances 
parallel to the grain shall be increased by 50%. 
 
Minimum distances from loaded or unloaded ends must be 
15∙d for screws in non-predrilled holes with outer thread 
diameter d > 8 mm and timber thickness t < 5∙d. 
 
Minimum distances from the unloaded edge perpendicular 
to the grain may be reduced to 3∙d also for timber thickness 
t < 5∙d, if the spacing parallel to the grain and the end 
distance is at least 25∙d. 
 
Unless specified otherwise in the technical specification 
(ETA or hEN) of cross laminated timber, minimum 
distances and spacing for screws in the plane surface of 
cross laminated timber members with a minimum thickness 
t = 10∙d may be taken as  (see Annex C): 
 
Spacing a1 parallel to the grain   a1 = 4 ∙ d 
Spacing a2 perpendicular to the grain            a2 = 2,5 ∙d 
Distance a3,c from centre of the screw-part in  
timber to the unloaded end grain  of 
the plane surface                                                 a3,c = 6 ∙ d 
Distance a3,t from centre of the screw-part in  
timber to the loaded end grain 

of the plane surface                a3,t = 6 ∙ d 
Distance a4,c from centre of the screw-part in  
timber to the unloaded edge           a4,c = 2,5 ∙ d 
Distance a4,t from centre of the screw-part in  
timber to the loaded edge               a4,t = 6 ∙ d 
 
 
Unless specified otherwise in the technical specification 
(ETA or hEN) of cross laminated timber, minimum 
distances and spacing for screws in the edge surface of 
cross laminated timber members with a minimum thickness 
t = 10∙d and a minimum penetration depth perpendicular to 
the edge surface of 10∙d may be taken as (see Annex C): 
Spacing a1 parallel to the CLT plane surface    a1 = 10 ∙ d 
Spacing a2 perpendicular to the  
CLT plane surface                                           a2 = 4 ∙ d 
Distance a3,c from centre of the screw-part in  
timber to the unloaded end               a3,c = 7 ∙ d 
Distance a3,t from centre of the screw-part in  
timber to the loaded end               a3,t = 12 ∙ d 
Distance a4,c from centre of the screw-part in  
timber to the unloaded edge                                 a4,c = 3 ∙ d 
Distance a4,t from centre of the screw-part in  
timber to the loaded edge          a4,t = 6 ∙ d 
 
For a crossed screw couple the minimum spacing between 
the crossing screws is 1,5∙d. 
 
Minimum thickness for structural members is t = 24 mm 
for screws with outer thread diameter d < 8 mm, t = 30 mm 
for screws with outer thread diameter d = 8 mm, t = 40 mm 
for screws with outer thread diameter d = 10 mm and t = 80 
mm for screws with outer thread diameter d = 12 mm. 
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4 Attestation and verification of constancy of 

performance (AVCP) 
 
4.1 AVCP system 
According to the decision 97/176/EC of the European 
Commission1, as amended, the system(s) of assessment 
and verification of constancy of performance (see Annex V 
to Regulation (EU) No 305/2011) is 3. 
  
5 Technical details necessary for the 
implementation of the AVCP system, as 
foreseen in the applicable EAD 

 
Technical details necessary for the implementation of the 
AVCP system are laid down in the control plan deposited 
at ETA-Danmark prior to CE marking 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

Issued in Copenhagen on 2019-01-02 by 
 
 
 

Thomas Bruun 
Managing Director, ETA-Danmark 
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fischer Power-Fast and Construction Screws Annex A1  
of European Technical Assessment 
ETA-11/0027 
 

Sizes and Material 
 

 
 

Annex A 
Screw sizes and material 

 
1) optional 

Power-Fast self-drilling screw - Countersunk head with full- or partial thread 
 Carbon Steel 
 Possible surface treatments: yellow or blue zinc-plated, blue zinc-plated ≥12µm, bonus-zinced, burnished, nickel-/, brass plated

Nominal diameter 3,0 3,5 4,0 4,5 5,0 6,0  

d Outer diameter 3,00 3,50 4,00 4,50 5,00 6,00  
Allow. deviation ±0,30

d1 
Core diameter  2,00 2,20 2,50 2,70 3,00 4,00  
Allow. deviation -0,25 / +0,10 0,20  

dh 
Head diameter 6,00 7,00 8,00 9,00 10,00 12,00  
Allow. deviation -0,50 / +0,10

ds 
Shank diameter 2,25 2,60 2,90 3,25 3,60 4,20  
Allow. deviation -0,30 / +0,10

h Head height 1,90 2,10 2,50 2,70 3,00 3,80  

p Thread pitch 1,50 1,80 2,00 2,20 2,50 3,00-4,50  
Allow. deviation 10%  

lr
1) Shank ribs length  3,75 4,25 4,75 5,50 6,00 7,00  

Allow. deviation 0,75 1,00  
Drive TX 10 20 20 25 30  
Drive PZ 1 2 3  

Screw length ls Standard thread length | lgf = Full thread | lgp =Partial thread | Tolerance:  2,02) 
Nominal 
length min max lgf lgp lgf lgp lgf lgp lgf lgp lgf lgp lgf lgp   

20 18,95 21,05 16  16 16 16    
25 23,75 26,25 21  21 18 20 18 20    
30 28,75 31,25 26 18 26 18 25 18 25 18 24    
35 33,50 36,50 31 24 31 24 30 24 30 24 29 24 28  
40 38,50 41,50 36 24 36 24 35 24 35 24 34 24 33 24 
45 43,50 46,50 41 30 41 30 40 30 40 30 39 30 38 30 
50 48,50 51,50   46 30 45 30 45 30 44 30 43 30 
55 53,50 56,50   50 36 50 36 49 36 48  
60 58,50 61,50   36 36 36 53 36 
70 68,50 71,50   42 42 42 63 42 
80 78,50 81,50   50 50 50 73 50 
90 88,25 91,75   60  60 
100 98,25 101,75   60  60 
110 108,25 111,75   70  70 
120 118,25 121,75   70  70 

in steps of 10mm      
130-300 ls –2,00 ls +2,00     70 

All sizes in mm 
 

 Intermediate lengths at ls are possible 
 Screws with partial thread > 50 mm length with shank ribs 2)  10mm ≥ lg ≤18mm ≙ ±1,5mm
 Threaded lengths between 4×d ≤ lg ≤ lgmax are possible 18mm ≥ lg ≤ 30mm ≙ ±1,7mm
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fischer Power-Fast and Construction Screws Annex A2  
of European Technical Assessment 
ETA-11/0027 
 

Sizes and Material 
 

 
 

 
1) optional  

Power-Fast self-drilling screw - Raised countersunk head with full- or partial thread 
 Carbon steel 
 Possible surface treatments: yellow or blue-zinc-plated, blue zinc-plated ≥12µm, bonus- zinced, burnished, nickel-/brass plated 

Nominal diameter 3,0 3,5 4,0 4,5 5,0 6,0  

d Outer diameter 3,00 3,50 4,00 4,50 5,00 6,00  
Allow. deviation ±0,30  

d1 
Core diameter  2,00 2,20 2,50 2,70 3,00 4,00  
Allow. deviation -0,25 / +0,10 0,20  

dh 
Head diameter 6,00 7,00 8,00 9,00 10,00 12,00  
Allow. deviation -0,50 / +0,10  

ds 
Shank diameter 2,25 2, 60 2,90 3,25 3,60 4,20  
Allow. deviation -0,30 / +0,10  

h Head height 1,90 2,10 2,50 2,70 3,00 3,40  

p Thread pitch 1,50 1,80 2,00 2,20 2,50 3,00-4,50  
Allow. deviation 10%  

lr
1) Shank ribs length  3,75 4,25 4,75 5,50 6,00 7,00  

Allow. deviation 0,75 1,00  
Drive TX 10 20 20 25 30  
Drive PZ 1 2 3  

Screw length ls Standard thread length | lgf = Full thread | lgp =Partial thread | Tolerance:  2,02)

Nominal 
length min max lgf lgp lgf lgp lgf lgp lgf lgp lgf lgp lgf lgp   

20 18,95 21,05 16  16 16 16      
25 23,75 26,25 21  21 18 20 18 20      
30 28,75 31,25 26 18 26 18 25 18 25 18 24      
35 33,50 36,50 31 24 31 24 30 24 30 24 29 24 28    
40 38,50 41,50 36 24 36 24 35 24 35 24 34 24 33 24   
45 43,50 46,50 41 30 41 30 40 30 40 30 39 30 38 30   
50 48,50 51,50   46 30 45 30 45 30 44 30 43 30   
55 53,50 56,50   50 36 50 36 49 36 48    
60 58,50 61,50   36 36 36 53 36   
70 68,50 71,50   42 42 42 63 42   
80 78,50 81,50   50 50 50 73 50   

All sizes in mm 

 Intermediate lengths at ls are possible 
 Screws with partial thread > 50 mm length with shank ribs 2)  10mm ≥ lg ≤18mm ≙ ±1,5mm
 Threaded lengths between 4×d ≤ lg ≤ lgmax are possible 18mm ≥ lg ≤ 30mm ≙ ±1,7mm
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fischer Power-Fast and Construction Screws Annex A3  
of European Technical Assessment 
ETA-11/0027 
 

Sizes and Material 
 

 
 

 
1) optional 

Power-Fast self-drilling screw - Pan head with full- or partial thread 
 Carbon steel 
 Possible surface treatments: yellow or blue zinc-plated, blue zinc-plated ≥12µm, bonus- zinced, burnished, nickel-/brass plated 

Nominal diameter 3,0 3,5 4,0 4,5 5,0 6,0  

d Outer diameter 3,00 3,50 4,00 4,50 5,00 6,00 
Allow. deviation ±0,30

d1 
Core diameter  2,00 2,20 2,50 2,70 3,00 4,00 
Allow. deviation -0,25 / +0,10 ±0,20  

dh 
Head diameter 6,00 7,00 8,00 9,00 10,00 12,00 
Allow. deviation -0,50 / +0,10

ds 
Shank diameter 2,25 2,60 2,90 3,25 3,60 4,20 
Allow. deviation -0,30 / +0,10

h Head height 2,30 2,50 2,90 3,10 3,40 3,80 

p Thread pitch 1,50 1,80 2,00 2,20 2,50 3,00-4,50 
Allow. deviation 10%  

lr
1) Shank ribs length  3,75 4,25 4,75 5,50 6,00 7,00  

Allow. deviation 0,75 1,00  
Drive TX 10 20 20 25 30 
Drive PZ 1 2 3 

Screw length ls Standard thread length | lgf = Full thread | lgp =Partial thread | Tolerance:  2,02) 
Nominal 
length min max lgf lgp lgf lgp lgf lgp lgf lgp lgf lgp lgf lgp   

20 18,95 21,05 16  16 16 16    
25 23,75 26,25 21  21 18 20 18 20    
30 28,75 31,25 26 18 26 18 25 18 25 18 24    
35 33,50 36,50 31 24 31 24 30 24 30 24 29 24 28  
40 38,50 41,50  24 36 24 35 24 35 24 34 24 33 24 
45 43,50 46,50  30 30 40 30 40 30 39 30 38 30 
50 48,50 51,50   30 45 30 45 30 44 36 43 30 
55 53,50 56,50   50 36 50 36 49 36 48  
60 58,50 61,50   36 36 42 53 36 
70 68,50 71,50   42 42 50 63 42 
80 78,50 81,50   50 50 50 73 50 
90 88,25 91,75   60  60 
100 98,25 101,75   60  60 

All sizes in mm 
 Intermediate lengths at ls are possible 
 Screws with partial thread > 50 mm length with shank ribs 2)  10mm ≥ lg ≤18mm ≙ ±1,5mm
 Threaded lengths between 4×d ≤ lg ≤ lgmax are possible 18mm ≥ lg ≤ 30mm ≙ ±1,7mm
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fischer Power-Fast and Construction Screws Annex A4  
of European Technical Assessment 
ETA-11/0027 
 

Sizes and Material 
 

 

 
1) optional 

Power-Fast self-drilling screw - Wood connector screw with full thread 
 Carbon steel 
 Possible surface treatments: yellow or blue zinc-plated, Bonus-zinced, blue zinc-plated ≥12µm 

Nominal diameter 5,0       

d 
Outer diameter 5,00       
Allow. deviation -0,30       

d1 
Core diameter  3,00       
Allow. deviation ±0,20       

du 
Underhead diameter 5,00       
Allow. deviation -0,35       

dh 
Head diameter 8,25       
Allow. deviation ±0,40       

E 
Height 2,50       
Allow. deviation ±0,30       

h Head height 2,60       

p 
Thread pitch 2,50       
Allow. deviation 10%       

Drive TX 20 25       
Screw length ls Standard thread length | lgf = Full thread | lgp =Partial thread | Tolerance:  2,02)

Nominal 
length min max lgf lgp             

20 18,95 21,05 14    
25 23,75 26,25 19    
30 28,75 31,25 24    
35 33,50 36,50 29    
40 38,50 41,50 34     
45 43,50 46,50 39     
50 48,50 51,50 44     
55 53,50 56,50 49     
60 58,50 61,50 54     
70 68,50 71,50 64     
80 78,50 81,50 74     

All sizes in mm 
  Intermediate lengths at ls are possible 2)  10mm ≥ lg ≤18mm ≙ ±1,5mm 

 Threaded lengths between 4×d ≤ lg ≤ lgmax are possible 18mm ≥ lg ≤ 30mm ≙ ±1,7mm
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fischer Power-Fast and Construction Screws Annex A5  
of European Technical Assessment 
ETA-11/0027 
 

Sizes and Material 
 

 

 
 

 
1) optional  

Power-Fast self-drilling screw - Small countersunk head with full thread 
 Carbon steel 
 Possible surface treatments: yellow or blue zinc-plated, blue zinc-plated ≥12µm 

Nominal diameter 3,0 3,5 4,0     

d 
Outer diameter 3,00 3,50 4,00     
Allow. deviation ±0,30     

d1 
Core diameter  2,00 2,20 2,50     
Allow. deviation -0,25 / +0,10     

dh 
Head diameter 5,00 6,00 7,00     
Allow. deviation -0,50 / +0,10     

h Head height 1,90 2,10 2,50     

p 
Thread pitch 1,50 1,80 2,00     
Allow. deviation 10%     

Drive PZ 1 2     
Screw length ls Standard thread length | lgf = Full thread | lgp =Partial thread | Tolerance:  2,02) 

Nominal 
length min max lgf lgp lgf lgp lgf lgp 

        

20 18,95 21,05 16  16 16    
25 23,75 26,25 21  21 20    
30 28,75 31,25 26     

All sizes in mm 
  Intermediate lengths at ls are possible 2)  10mm ≥ lg ≤18mm ≙ ±1,5mm

 Threaded lengths between 4×d ≤ lg ≤ lgmax are possible 18mm ≥ lg ≤ 30mm ≙ ±1,7mm
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fischer Power-Fast and Construction Screws Annex A6  
of European Technical Assessment 
ETA-11/0027 
 

Sizes and Material 
 

 

 

 
1) optional 

Power-Fast self-drilling screw - Countersunk headhole screw with full thread 
 Carbon steel 
 Possible surface treatments: blue zinc-plated, blue zinc-plated ≥12µm

Nominal diameter 4,0 4,5 5,0 6,0    

d Outer diameter 4,00 4,50 5,00 6,00  
Allow. deviation ±0,30  

d1 
Core diameter  2,50 2,70 3,00 4,00  
Allow. deviation -0,25 / +0,10 0,20    

dh 
Head diameter 8,00 9,00 10,00 12,00  
Allow. deviation -0,50 / +0,10  

ds 
Shank diameter 2,90 3,25 3,60 4,30  
Allow. deviation -0,30 / +0,10  

h Head height 2,50 2,70 3,00 3,80  

p Thread pitch 2,00 2,20 2,50 3,00-4,50  
Allow. deviation 10%    

ds1 
Shank diameter 3,70 3,85 4,50 4,20  
Allow. deviation -0,10  

Drive PZ 2 3  
Screw length ls Standard thread length | lgf = Full thread | lgp =Partial thread | Tolerance:  2,02)

Nominal 
length min max lgf lgp lgf lgp lgf lgp lgf lgp       

25 23,75 26,25 17,5     
27 25,75 28,25 19,5     
30 28,75 31,25 22,5  19    
35 33,50 36,50 27,5  24    
40 38,50 41,50 32,5  29 29    
45 43,50 46,50 37,5  34 34    
50 48,50 51,50 42,5  39 39 41    
55 53,50 56,50 47,5  44 44 46    
60 58,50 61,50 50,0  49 49 51    
70 68,50 71,50   59 60 60    
80 78,50 81,50   59 60 60    
90 88,25 91,75   59 60 60    

100 98,25 101,75   60 60    
All sizes in mm 

  Intermediate lengths at ls are possible 2)  10mm ≥ lg ≤18mm ≙ ±1,5mm
 Threaded lengths between 4×d ≤ lg ≤ lgmax are possible 18mm ≥ lg ≤ 30mm ≙ ±1,7mm
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fischer Power-Fast and Construction Screws Annex A7  
of European Technical Assessment 
ETA-11/0027 
 

Sizes and Material 
 

 

 
1) optional 

Power-Fast wood construction screw - Countersunk head with full- or partial thread 
 Carbon steel 
 Possible surface treatments: yellow or blue zinc-plated, blue zinc-plated ≥12µm, bonus-zinced

Nominal diameter 6,0 8,0 10,0 12,0    

d Outer diameter 6,00 8,00 10,00 12,00    
Allow. deviation ±0,30 ±0,40 ±0,50    

d1 
Core diameter  4,00 5,40 6,40 7,60    
Allow. deviation ±0,20 ±0,30    

dh 
Head diameter 12,00 14,40 18,40 22,40    
Allow. deviation -0,50 /+0,10 ±0,40 ±0,50    

ds 
Shank diameter 4,30 5,90 7,10 8,30    
Allow. deviation -0,30 /+0,10 ±0,20    

h Head height 3,80 5,10 6,10 7,20    

p Thread pitch 3,00-4,50 6,00 7,50    
Allow. deviation ±10%    

lr 1) Shank ribs length  8,00 13,00    
Allow. deviation -2,00    

Drive TX 30 40 50    
  Standard thread length | lgf = Full thread | lgp=Partial thread | Tolerance:  2,0 

Nominal 
length min max lgf lgp lgf lgp lgf lgp lgf lgp 

      

60 58,50 61,50 50 36    
80 78,50 81,50 70 50 70 50 52    
90 88,25 91,75  60 80 50    

100 98,25 101,75  60 80 50 52 60    
120 118,25 121,75  70 100 75 80 80    
140 138,00 142,00  70 75 80 80    
160 158,00 162,00  70 75 80 80    
180 178,00 182,00  70 75 100 100    
200  198,00 202,00  70 100 100 100    
220 218,00 222,00  70 100 100 100    
240 238,00 242,00  70 100 100 120    
260 258,00 262,00  70 100 100 120    
280 278,00 282,00  70 100 115 120    
300 298,00 302,00  70 100 115 120    
320 317,00 323,00   100 115    
330 327,00 333,00   115    
340 337,00 343,00   100 115    
350 347,00 353,00   145    
360 357,00 363,00   100 115    
380 377,00 383,00   100 115    
400 397,00 403,00      

450/500 ls –3,00 ls +3,00   100 115 145    
550/600 ls –3,00 ls +3,00   145    

All sizes in mm 
  Intermediate lengths at ls are possible 

 Threaded lengths between 4×d ≤ lg ≤ lgmax are possible
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fischer Power-Fast and Construction Screws Annex A8  
of European Technical Assessment 
ETA-11/0027 
 

Sizes and Material 
 

 

 

 
1) optional 

Power-Fast wood construction screw - Flange head with full- or partial thread 
 Carbon steel 
 Possible surface treatments: yellow or blue zinc-plated, blue zinc-plated ≥12µm, bonus-zinced 

Nominal diameter 6,0 8,0 10,0 12,0    

d Outer diameter 6,00 8,00 10,00 12,00    
Allow. deviation ±0,30 ±0,40 ±0,50    

d1 
Core diameter 4,00 5,40 6,40 7,60    
Allow. deviation ±0,20 ±0,30    

dh Head diameter 13,70 21,00 24,70 27,90    
Allow. deviation -0,70/+1,30 ±1,00 -1,20/+2,80 -1,40/+2,60    

ds Shank diameter 4,30 5,90 7,10 8,30    
Allow. deviation -0,30/+0,10 ±0,20 ±0,30    

h Head height 3,50 5,60 6,70    
Allow. deviation ±1,00 ±0,50    

p Thread pitch 3,00-4,50 6,00 7,50    
Allow. deviation ±10%    

lr1) Shank rib length 8,00 13,00    
Allow. deviation -2,00    

Drive TX 30 40 50    
Screw length ls Standard thread length | lgf = Full thread | lgp =Partial thread | Tolerance:  2,0 

Nominal 
length min max lgf lgp lgf lgp lgf lgp lgf lgp       

60 58,50 61,50 50 36             
80 78,50 81,50 70 50 70 50  52         
90 88,25 91,75  60 80 50           

100 98,25 101,75  60 80 50  52  60       
120 118,25 121,75  70 100 75  80  80       
140 138,00 142,00  70  75  80  80       
160 158,00 162,00  70  75  80  80       
180 178,00 182,00  70  75  100  100       
200 198,00 202,00  70  100    100       
220 218,00 222,00  70  100  100  100       
240 238,00 242,00  70  100  100  100       
260 258,00 262,00  70  100  100  100       
280 278,00 282,00  70  100  115  120       
300 298,00 302,00  70  100  115  120       
320 317,00 323,00    100  115         
330 327,00 333,00      115         
340 337,00 343,00    100  115         
350 347,00 353,00        145       

in steps of 10mm               
360-500 ls -3,00 ls +3,00    100  115         

in steps of 50mm               
550-600 ls -3,00 ls +3,00        145       

All sizes in mm 
 

 Intermediate lengths at ls are possible 
 Threaded lengths between 4×d ≤ lg ≤ lgmax are possible 
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fischer Power-Fast and Construction Screws Annex A9  
of European Technical Assessment 
ETA-11/0027 
 

Sizes and Material 
 

 

 

 
1) optional 

Power-Fast wood construction screw - Hexagon head with full- or partial thread 
 Carbon steel 
 Possible surface treatments: yellow or blue zinc-plated, blue zinc-plated ≥12µm, bonus-zinced 

Nominal diameter 6,0 8,0 10,0 12,0    

d Outer diameter 6,00 8,00 10,00 12,00  
Allow. deviation ±0,30 ±0,40 ±0,50   

d1 Core diameter  4,00 5,40 6,40 7,60  
Allow. deviation ±0,20 ±0,30   

du Underhead diameter 6,25 8,25 10,30 12,40  
Allow. deviation -0,80 -0,90 -1,00   

SW  Wrench size 9,90 12,80 14,80 16,80  
Allow. deviation ±0,30   

E Height 2,00 2,10 2,30 3,30  
Allow. deviation ±0,50  

ds Shank diameter 4,30 5,90 7,10 8,30  
Allow. deviation -0,30/+0,10 ±0,20  

h Head height 4,00 4,50 5,20 5,70  
Allow. deviation ±0,30 ±0,40 ±0,50  

p Thread pitch 3,00-4,50 6,00 7,50  
Allow. deviation 10%    

lr1) Shank rib length 8,00 13,00  
Allow. deviation -2,00   

Drive TX 30 40 50  
Screw length ls Standard thread length | lgf = Full thread | lgp =Partial thread | Tolerance:  2,02) 

Nominal 
length min max lgf lgp lgf lgp lgf lgp lgf lgp       

60 58,5 61,5 50 30    
80 78,5 81,5 70 50 70 50 52    
90 88,25 91,75  60 80 50    
100 98,25 101,75  60 80 50 52 60    
120 118,25 121,75  70 100 75 80 80    

140/160 ls –2,00 ls +2,00  70 75 80 80    
180 178,00 182,00  70  75 100 100    

200/220 ls –2,00 ls +2,00  70  100 100 100    
240/260 ls –2,00 ls +2,00  70  100 100 120    
280/300 ls –2,00 ls +2,00  70  100 115 120    

320 317,00 323,00    100 115    
330 327,00 333,00    115    
340 337,00 343,00    100 115    
350 347,00 353,00    145    

360/380 ls –3,00 ls +3,00    100 115    
in steps of 50mm       

400-500 ls –3,00 ls +3,00    100 115 145    
550/600 ls –3,00 ls +3,00    145    

All sizes in mm 
 

 Intermediate lengths at ls are possible 
 Threaded lengths between 4×d ≤ lg ≤ lgmax are possible 2) 18mm ≥ lg ≤ 30mm ≙ ±1,7mm
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fischer Power-Fast and Construction Screws Annex A10  
of European Technical Assessment 
ETA-11/0027 
 

Sizes and Material 
 

 

 

 
1) optional 
Power-Fast wood construction screw - Hexagon head with washer and full- or partial thread 

 Carbon steel 
 Possible surface treatments: yellow or blue zinc-plated, blue zinc-plated ≥12µm, bonus-zinced 

Nominal diameter 6,0 8,0 10,0 12,0    

d Outer diameter 6,00 8,00 10,00 12,00  
Allow. deviation ±0,30 ±0,40 ±0,50   

d1 Core diameter  4,00 5,40 6,40 7,60  
Allow. deviation ±0,20 ±0,30   

dh Head diameter 15,00 18,00 21,50 23,40  
Allow. deviation 1,20 1,50  

du Underhead diameter 6,25 8,25 10,30 12,40  
Allow. deviation -0,80 -0,90 -1,00   

SW Wrench size 9,90 12,80 14,80 16,80  
Allow. deviation ±0,30   

c Washer height 1,80 2,00 2,20 2,50  

E Height 2,00 2,10 2,30 3,30  
Allow. deviation ±0,50  

ds Shank diameter 4,30 5,90 7,10 8,30  
Allow. deviation -0,30/+0,10 ±0,20  

h Head height 4,00 4,50 5,20 5,70  
Allow. deviation ±0,30 ±0,40 ±0,50  

p Thread pitch 3,00-4,50 6,00 7,50  
Allow. deviation 10%    

lr1) Shank rib length 8,00 13,00  
Allow. deviation -2,00   

Drive TX 30 40 50  
Screw length ls Standard thread length | lgf = Full thread | lgp =Partial thread | Tolerance:  2,02) 

Nominal 
length min max lgf lgp lgf lgp lgf lgp lgf lgp       

60 58,50 61,50 50 30   
80 78,50 81,50 70 50 70 50 52   
90 88,25 91,75  60 80 50   

100 98,25 101,75  60 80 50 52 60   
120 118,25 121,75  70 100 75 80 80   

140/160 ls –2,00 ls +2,00  70 75 80 80   
180 178,00 182,00  70 75 100 100   

200/220 ls –2,00 ls +2,00  70 100 100 100   
240/260 ls –2,00 ls +2,00  70 100 100 120   
280/300 ls –2,00 ls +2,00  70 100 115 120   

320 317,00 323,00   100 115   
330 327,00 333,00   115   
340 337,00 343,00   100 115   
350 347,00 353,00   145   

360/380 ls –3,00 ls +3,00   100 115   
in steps of 50mm     

400-500 ls –3,00 ls +3,00   100 115 145   
550/600 ls –3,00 ls +3,00   145   

All sizes in mm 
 Intermediate lengths at ls are possible 
 Threaded lengths between 4×d ≤ lg ≤ lgmax are possible 2) 18mm ≥ lg ≤ 30mm ≙ ±1,7mm
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fischer Power-Fast and Construction Screws Annex A11  
of European Technical Assessment 
ETA-11/0027 
 

Sizes and Material 
 

 

 

 
1) optional 

FCS wood construction screw - Countersunk head with full- or partial thread 
 Carbon steel 
 Possible surface treatments: yellow or blue zinc-plated, blue zinc-plated ≥12µm, bonus-zinced 

Nominal diameter 8,0 10,0      

d Outer diameter 8,00 10,00  
Allow. deviation ±0,30 ±0,40  

d1 
Core diameter 5,40 6,35  
Allow. deviation -0,30/+0,20  

dh 
Head diameter 14,40 18,40  
Allow. deviation ±0,40   

ds 
Shank diameter 5,90 7,10  
Allow. deviation -0,30/+0,10  

h Head height 6,00-7,00 7,50-8,50  

p Thread pitch 5,20 5,60  
Allow. deviation ±10%  

lr
1) Shank rib length 13,0  

Allow. deviation -2,00  
Drive TX 40  

Screw length ls Standard thread length | lgf = Full thread | lgp =Partial thread | Tolerance:  2,0 
Nominal 

length min max lgf lgp lgf lgp           

80 78,50 81,50 70 50 52    
90 88,25 91,75 80 50 52    
100 98,25 101,75 80 50 52    
110 108,25 111,75 100 75 80    
120 118,25 121,75  75 80    

in steps of 10mm      
130-400 ls -2,00 ls +2,00  75 80    

All sizes in mm 
 

 Intermediate lengths at ls are possible 
 Threaded lengths between 4×d ≤ lg ≤ lgmax are possible 
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fischer Power-Fast and Construction Screws Annex A12  
of European Technical Assessment 
ETA-11/0027 
 

Sizes and Material 
 

 

 
1) optional 

FCS wood construction screw - Flange head with partial thread 
 Carbon steel 
 Possible surface treatments: yellow or blue zinc-plated, blue zinc-plated ≥12µm

Nominal diameter 8,0 10,0      

d Outer diameter 8,00 10,00  
Allow. deviation -0,40/+0,30 ±0,40  

d1 
Core diameter 5,40 6,35  
Allow. deviation ±0,30  

dh 
Head diameter 21,00 24,70  
Allow. deviation ±1,00 -1,20/+2,80  

ds 
Shank diameter 5,90 7,10  
Allow. deviation -0,30/+0,20  

h Head height 2,50-4,50 3,70-5,70  

p Thread pitch 5,20 5,60  
Allow. deviation ±10%  

lr
1) Shank rib length 12,00  

Allow. deviation ±1,00  
Drive TX 40  

Screw length ls Standard thread length | lgf = Full thread | lgp =Partial thread | Tolerance:  2,0 
Nominal 

length min max lgf lgp lgf lgp           

80 78,50 81,50 70 50 52    
90 88,25 91,75 80 50 52    
100 98,25 101,75 80 50 52    
110 108,25 111,75 100 75 80    
120 118,25 121,75  75 80    

in steps pf 10mm      
130-400 ls -2,00 ls +2,00  75 80    

All sizes in mm 
 

 Intermediate lengths at ls are possible 
 Threaded lengths between 4×d ≤ lg ≤ lgmax are possible 
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fischer Power-Fast and Construction Screws Annex A13 
of European Technical Assessment 
ETA-11/0027 
 

Sizes and Material 
 

 

 
1) optional 

Power-Fast self-drilling screw - Countersunk head with full- or partial thread 
 Stainless steel 

Nominal diameter 3,0 3,5 4,0 4,5 5,0 6,0  

d Outer diameter 3,00 3,50 4,00 4,50 5,00 6,00 
Allow. deviation ±0,30

d1 
Core diameter  2,00 2,20 2,50 2,70 3,00 4,00 
Allow. deviation -0,25 / +0,10 ±0,20 

dh 
Head diameter 6,00 7,00 8,00 9,00 10,00 12,00 
Allow. deviation -0,50 / +0,10

ds 
Shank diameter 2,25 2,60 2,90 3,25 3,60 4,30 
Allow. deviation -0,30 / +0,10

h Head height 1,90 2,10 2,50 2,70 3,00 3,80 

p Thread pitch 1,50 1,80 2,00 2,20 2,50 3,00-4,50 
Allow. deviation ±10%

lr
1) Shank rib length 3,75 4,25 4,75 5,50 6,00 7,00 

Allow. deviation ±0,75 ±1,00 
Drive TX 10 20 20 25 30 
Drive PZ 1 2 3 

Screw length ls Standard thread length | lgf = Full- thread | lgp =Partial thread | Tolerance:  2,02) 
Nominal 

length min max lgf lgp lgf lgp lgf lgp lgf lgp lgf lgp lgf lgp   

20 18,95 21,05 16  16 16 16    
25 23,75 26,25 21  21 18 20 18 20    
30 28,75 31,25 26 18 26 18 25 18 25 18 24    
35 33,50 36,50 31 24 31 24 30 24 30 24 29 24 28  
40 38,50 41,50 36 24 36 24 35 24 35 24 34 24 33 24 
45 43,50 46,50 41 30 41 30 40 30 40 30 39 30 38 30 
50 48,50 51,50   46 30 45 30 45 30 44 30 43 30 
55 53,50 56,50   50 36 50 36 49 36 48  
60 58,50 61,50   36 36 36 53 36 
70 68,50 71,50   42 42 42 63 42 
80 78,50 81,50   50 50 50 73 50 
90 88,25 91,75   60  60 
100 98,25 101,75   60  60 
110 108,25 111,75   70  70 
120 118,25 121,75   70  70 

in steps of 10mm      
130-300 ls –2,00 ls +2,00      70 

All sizes in mm 
 

 Intermediate lengths at ls are possible 
 Screws with partial thread > 50 mm length with shank ribs 2)  10mm ≥ lg ≤18mm ≙ ±1,5mm
 Threaded lengths between 4×d ≤ lg ≤ lgmax are possible 18mm ≥ lg ≤ 30mm ≙ ±1,7mm
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fischer Power-Fast and Construction Screws Annex A14  
of European Technical Assessment 
ETA-11/0027 
 

Sizes and Material 
 

 

 
1) optional 

Power-Fast self-drilling screw - Raised countersunk head with full- or partial thread 
 Stainless steel 

Nominal diameter 3,0 3,5 4,0 4,5 5,0 6,0  

d 
Outer diameter 3,00 3,50 4,00 4,50 5,00 6,00  
Allow. deviation ±0,30  

d1 
Core diameter  2,00 2,20 2,50 2,70 3,00 4,00  
Allow. deviation -0,25 / +0,10 ±0,20  

dh 
Head diameter 6,00 7,00 8,00 9,00 10,00 12,00  
Allow. deviation -0,50 /+0,10  

ds 
Shank diameter 2,25 2,60 2,90 3,25 3,60 4,30  
Allow. deviation -0,30 / +0,10  

h Head height 1,90 2,10 2,50 2,70 3,00 3,80  

p 
Thread pitch 1,50 1,80 2,00 2,20 2,50 3,00-4,50  
Allow. deviation ±10%  

lr
1) 

Shank ribs length 3,75 4,25 4,75 5,50 6,00 7,00  
Allow. deviation 0,75 1,00  

Drive TX 10 20 20 25 30  
Drive PZ 1 2 3  

Screw length ls Standard thread length | lgf = Full thread | lgp =Partial thread | Tolerance:  2,02) 
Nominal 

length min max lgf lgp lgf lgp lgf lgp lgf lgp lgf lgp lgf lgp   

20 18,95 21,05 16  16 16 16    
25 23,75 26,25 21  21 18 21 18 20    
30 28,75 31,25 26 18 26 18 26 18 25 18 24    
35 33,50 36,50 31 24 31 24 31 24 30 24 29 24 28  
40 38,50 41,50  24 36 24 36 24 35 24 34 24 33  
45 43,50 46,50  30 30 41 30 40 30 39 30 38  
50 48,50 51,50   30 46 30 45 30 44 30 43  
55 53,50 56,50   36 36 36   
60 58,50 61,50   36 36 36 53  
70 68,50 71,50   42 42 42 63  
80 78,50 81,50   50 50 50 73  

All sizes in mm 
 

 Intermediate lengths at ls are possible 
 Screws with partial thread > 50 mm length with shank ribs 2)  10mm ≥ lg ≤18mm ≙ ±1,5mm
 Threaded lengths between 4×d ≤ lg ≤ lgmax are possible 18mm ≥ lg ≤ 30mm ≙ ±1,7mm

 

 
  

Appendix 27 / 41



Page 28 of 41 of European Technical Assessment no. ETA-11/0027, issued on 2019-01-02 

fischer Power-Fast and Construction Screws Annex A15  
of European Technical Assessment 
ETA-11/0027 
 

Sizes and Material 
 

 

 
1) optional 

Power-Fast self-drilling screw – Facade screw with full- or partial thread 
 Stainless steel 

Nominal diameter 4,0 4,5 5,0     

d 
Outer diameter 4,00 4,50 5,00     
Allow. deviation ±0,30     

d1 
Core diameter  2,50 2,70 3,00     
Allow. deviation -0,25 / +0,10 ±0,20     

dh 
Head diameter 6,90 6,90 7,80     
Allow. deviation ±0,50      

ds 
Shank diameter 2,90 3,25 3,60     
Allow. deviation -0,30 / +0,10     

h Head height 2,50 2,70 3,00     

p 
Thread pitch 2,00 2,20 2,50     
Allow. deviation ±10%     

lr
1) 

Shank ribs length 4,75 5,50 6,00     
Allow. deviation 0,75 1,00     

Drive TX 20 20 25     
Drive PZ 2     

Screw length ls Standard thread length | lgf = Full thread | lgp =Partial thread | Tolerance:  2,02) 
Nominal 

length min max lgf lgp lgf lgp lgf lgp         

20 18,95 21,05 16  16    
25 23,75 26,25 21 18 20    
30 28,75 31,25 26 18 25 18 24    
35 33,50 36,50 31 24 30 24 29 24    
40 38,50 41,50 36 24 35 24 34 24    
45 43,50 46,50 41 30 40 30 39 30    
50 48,50 51,50 46 30 45 30 44 30    
55 53,50 56,50  36 36 36    
60 58,50 61,50  36 36 36    
70 68,50 71,50  42 42 42    
80 78,50 81,50  50 50 50    
90 88,25 91,75   60    

100 98,25 101,75   60    
110 108,25 111,75   70    
120 118,25 121,75   70    

All sizes in mm 
 

 Intermediate lengths at ls are possible 
 Screws with partial thread > 50 mm length with shank ribs 2)  10mm ≥ lg ≤18mm ≙ ±1,5mm
 Threaded lengths between 4×d ≤ lg ≤ lgmax are possible 18mm ≥ lg ≤ 30mm ≙ ±1,7mm
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fischer Power-Fast and Construction Screws Annex A16  
of European Technical Assessment 
ETA-11/0027 
 

Sizes and Material 
 

 

 
 

 
1) optional 

Power-Fast self-drilling screw - Pan head with full- or partial thread 
 Stainless steel 

Nominal diameter 3,0 3,5 4,0 4,5 5,0 6,0  

d Outer diameter 3,00 3,50 4,00 4,50 5,00 6,00 
Allow. deviation ±0,30

d1 
Core diameter  2,00 2,20 2,50 2,70 3,00 4,00  
Allow. deviation -0,25 / +0,10 ±0,20  

dh 
Head diameter 6,00 7,00 8,00 9,00 10,00 12,00  
Allow. deviation -0,50 / +0,10  

ds 
Shank diameter 2,25 2,60 2,90 3,25 3,60 4,30  
Allow. deviation -0,30 / +0,10  

h Head height 2,30 2,50 2,90 3,10 3,40 3,80  

p Thread pitch 1,50 1,80 2,00 2,20 2,50 3,00-4,50  
Allow. deviation ±10%  

lr
1) Shank ribs length 3,75 4,25 4,75 5,50 6,00 7,00  

Allow. deviation 0,75 1,00  
Drive TX 10 20 20 25 30  
Drive PZ 1 2 3  

Screw length ls Standard thread length | lgf = Full thread | lgp =Partial thread | Tolerance:  2,02) 
Nominal 

length min max lgf lgp lgf lgp lgf lgp lgf lgp lgf lgp lgf lgp   

20 18,95 21,05 16  16 16    
25 23,75 26,25 21  21 18 20 18 20    
30 28,75 31,25 26 18 26 18 25 18 25 18 24    
35 33,50 36,50 31 24 31 24 30 24 30 24 29 24 28  
40 38,50 41,50  24 36 24 35 24 35 24 34 24 33 24 
45 43,50 46,50  30 30 40 30 40 30 39 30 38 30 
50 48,50 51,50   30 45 30 45 30 44 36 43 30 
55 53,50 56,50   50 36 50 36 49 36 48  
60 58,50 61,50   36 36 42 53 36 
70 68,50 71,50   42 42 50 63 42 
80 78,50 81,50   50 50 50 73 50 
90 88,25 91,75   60  60 

100 98,25 101,75   60  60 
All sizes in mm 

 

 Intermediate lengths at ls are possible 
 Screws with partial thread > 50 mm length with shank ribs 2)  10mm ≥ lg ≤18mm ≙ ±1,5mm
 Threaded lengths between 4×d ≤ lg ≤ lgmax are possible 18mm ≥ lg ≤ 30mm ≙ ±1,7mm
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fischer Power-Fast and Construction Screws Annex A17  
of European Technical Assessment 
ETA-11/0027 
 

Sizes and Material 
 

 

 
1) optional 

Power-Fast self-drilling screw - Wood connector screw with full thread 
 Stainless steel 

Nominal diameter 5,0       

d Outer diameter 5,00       
Allow. deviation -0,30      

d1 
Core diameter  3,00       
Allow. deviation ±0,20      

du 
Underhead diameter 5,00       
Allow. deviation -0,35      

dh 
Head diameter 8,25       
Allow. deviation ±0,40      

E Height 2,50       
Allow. deviation ±0,30       

h Head height 2,60       

p Thread pitch 2,50       
Allow. deviation 10%       

Drive TX 20 25       

Screw length ls Standard thread length | lgf = Full thread | lgp =Partial thread | Tolerance:  2,02) 
Nominal 

length min max lgf lgp             

20 18,95 21,05 14     
25 23,75 26,25 19     
30 28,75 31,25 24     
35 33,50 36,50 29     
40 38,50 41,50 34      
45 43,50 46,50 39      
50 48,50 51,50 44      
55 53,50 56,50 49      
60 58,50 61,50 54      
70 68,50 71,50 64      
80 78,50 81,50 74      

All sizes in mm 
  Intermediate lengths at ls are possible 2)  10mm ≥ lg ≤18mm ≙ ±1,5mm

 Threaded lengths between 4×d ≤ lg ≤ lgmax are possible 18mm ≥ lg ≤ 30mm ≙ ±1,7mm
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fischer Power-Fast and Construction Screws Annex A18  
of European Technical Assessment 
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Sizes and Material 
 

 

 
1) optional 

Power-Fast wood construction screw - Countersunk head with full- or partial thread 
 Stainless steel 

Nominal diameter 6,0 8,0      

d Outer diameter 6,00 8,00  
Allow. deviation ±0,30  

d1 
Core diameter  4,00 5,40  
Allow. deviation ±0,20  

dh 
Head diameter 12,00 14,40  
Allow. deviation -0,50/+0,10 ±0,40  

ds 
Shank diameter 4,30 5,90  
Allow. deviation -0,30/+0,10 ±0,20  

h Head height 3,80 5,10  

p Thread pitch 3,00-4,50 6,00  
Allow. deviation ±10%  

lr
1) Shank rib length 7,00 13,00  

Allow. deviation ±1,00 -2,00  
Drive TX 30 40  
Drive PZ 3 -  

Screw length ls Standard thread length | lgf = Full thread | lgp =Partial thread | Tolerance:  2,0 
Nominal 

length min max lgf lgp lgf lgp           

60 58,50 61,50 50 36    
80 78,50 81,50 70 50 70 50    
90 88,25 91,75  60 80 50    

100 98,25 101,75  60 80 50    
120 118,25 121,75  70 100 75    
140 138,00 142,00  70 75    
160 158,00 162,00  70 75    
180 178,00 182,00  70 75    

in steps of 20mm      
200-300 ls –2,00 ls +2,00  70 100    

in steps of 20mm      
320-500 ls –3,00 ls +3,00   100    

All sizes in mm 
 

 Intermediate lengths at ls are possible 
 Screws with partial thread > 50 mm length with shank ribs 
 Threaded lengths between 4×d ≤ lg ≤ lgmax are possible 
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Sizes and Material 
 

 

 
1) optional 

Power-Fast wood construction screw - Flange head with full- or partial thread 
 Stainless steel 

Nominal diameter 6,0 8,0      

d Outer diameter 6,00 8,00  
Allow. deviation ±0,30  

d1 
Core diameter 4,00 5,40  
Allow. deviation -0,30/+0,20  

dh 
Head diameter 13,70 21,00  
Allow. deviation -0,70/+1,30 ±1,00   

ds 
Shank diameter 4,30 5,90  
Allow. deviation -0,30/+0,10  

h Head height 3,50  
Allow. deviation ±1,00  

p Thread pitch 3,00-4,50 6,00  
Allow. deviation ±10%  

lr
1) Shank rib length 8,00 13,00  

Allow. deviation -2,00  
Drive TX 30 40  

Screw length ls Standard thread length | lgf = Full thread | lgp =Partial thread | Tolerance:  2,0 
Nominal 

length min max lgf lgp lgf lgp           

60 58,50 61,50 50 36    
80 78,50 81,50 70 50 70 50    
90 88,25 91,75  60 80 50    
100 98,25 101,75  60 80 50    
120 118,25 121,75  70 100 75    
140 138,00 142,00  70 75    
160 158,00 162,00  70 75    
180 178,00 182,00  70 75    

in steps of 20mm      
200-300 ls –2,00 ls +2,00  70 100    

in steps of 20mm      
320-500 ls –3,00 ls +3,00   100    

All sizes in mm 
 

 Intermediate lengths at ls are possible 
 Threaded lengths between 4×d ≤ lg ≤ lgmax are possible 
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Washer for Power-Fast and construction screws 
 Carbon Steel - possible surface treatments: yellow or blue zinc-plated, bonus- zinced, ≥12µm blue zinc-plated   Stainless steel  

Nominal diameter Type 1 Type 2 
Size 6 8 10 12 6 8 10

db Inner diameter 6,70 8,70 11,20 6,70 6,70 8,70 11,20
Allow. deviation -0,40

da Outer diameter 21 30 35 43 21 25,50 30,50
Allow. deviation ±2,0

b Height 4,70 5,20 6,20 8,30 4,70 5,20 6,20
Allow. deviation -0,40

h Height 1,50 1,80 2,00 2,20 1,50 1,80 2,00
Allow. deviation -0,15

All sizes in mm 
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Annex B1 
Fixing of on-roof insulation system 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 WS = Wind suction  WP = Wind pressure 
 es  = Spacing of screws lef = Thread part part of screw in rafter 
 β = Roof inclination   α = Angle between axis of screw and axis of rafter

α 

Counter batten 

  Insulation 

Rafter 

Vapour barrier 

Roof boards 

Dead load dL and 
snow load sL  

Wind Ws 

Wp 

Concentrated transfer of 
pressure within the insulation 

Axis of screw, tension load Fz 

Pressure transfer within the 
insulation 

Rafter 

β 

α 

lef 

es 

es 

es 

β 

Axis of  
counter batten 
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Accessories 
 

 

 
Annex B2 

Fixing of on-roof insulation system 
 Point loads Fb perpendicular to the battens     

 

 
 

 
 

Db = d ꞏ eb ꞏ er 

Sb = s ꞏ eb ꞏ er ꞏ cos ß 
Wb = wp ꞏ eb ꞏ er 

Fb = Wb + (Db + Sb) ꞏ cos ß 
 
where 
 
Db = point load by dead load 
Sb = point load by snow load 
Wb = point load perpendicular to the batten by wind load (pressure) 
eb = distance of the battens 
er = distance of the rafters 
s = snow load per m² ground area 
wp = wind pressure on the roof area 
d = dead load per m² roof area 

  ß = roof angle 
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Point loads Fs perpendicular to the battens by screws       

 

                                  
 
 
 

 
Ds = d ꞏ es ꞏ er 

Ss = s ꞏ es ꞏ er ꞏ cos ß 
Rs = (Ds + Ss) ꞏ sin ß 
Fs = Rs / tan α 
 
where 
 
Ds = point load by dead load 
Ss = point load by snow load 
Rs = shear load of the roof by dead load and snow load 
es = distance of the screws 
er = distance of the rafters 
α = angle between screw axis and perpendicular to rafter axis 
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Design of the battens 

The bending stresses are calculated as: 
  b s char(F F )M

4
  

Where 

char  = characteristic length  4char
ef

4 EI
w K

  

EI  = bending stiffness of the batten 
K  = coefficient of subgrade  
wef = effective width of the heat insulation 
Fb  = Point loads perpendicular to the battens 
Fs  = Point loads perpendicular to the battens, load application in the area of the screw heads 

The coefficient of subgrade K may be calculated from the modulus of elasticity EHI and the thickness tHI of the heat 
insulation if the effective width wef of the heat insulation under compression is known. Due to the load extension in the 
heat insulation the effective width wef is greater than the width of the batten or rafter, respectively. For further 
calculations, the effective width wef of the heat insulation may be determined according to: 

 ef HIw w t / 2  

where 
w = minimum width of the batten or rafter, respectively 
tHI = thickness of the heat insulation 

HI

HI

EK
t

  

The following condition shall be satisfied: 
  m,d d

m,d m,d

M 1
f W f

 

For the calculation of the section modulus W the net cross section has to be considered. 

The shear stresses shall be calculated according to:  b s(F F )V
2

 

The following condition shall be satisfied:   d d

v,d v,d

1,5 V 1
f A f

 

For the calculation of the cross section area the net cross section has to be considered.  

Design of the heat insulation 
The compressive stresses in the heat insulation shall be calculated according to: 

    b s

char

1,5 F F
2 w

 

The design value of the compressive stress shall not be greater than 110 % of the compressive stress at 10 % 
deformation calculated according to EN 826.  
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Design of the screws 
The screws are loaded predominantly axially. The axial tension force in the screw may be calculated from 
the shear loads of the roof Rs: 

 S
S

RT
cos

 

The load-carrying capacity of axially loaded screws is the minimum design value of the axial withdrawal capacity of the 
threaded part of the screw, the head pull-through capacity of the screw and the tensile capacity of the screw. 
In order to limit the deformation of the screw head for heat insulation thicknesses over 200 mm or with compressive 
strength below 0,12 N/mm², respectively, the axial withdrawal capacity of the screws shall be reduced by the factors k1 
and k2: 



   
  

           

0,8

k
ef 1 2

ax, ,Rd 0,8

2 k
head,d h

ax ax,dk f d k k
350

F min

f d
350



 

where: 
fax,d design value of the axial withdrawal parameter of the threaded part of the screw 
d outer thread diameter of the screw 
ef Point side penetration length of the threaded part of the screw in the rafter, lef ≥ 40 mm 
 Angle between grain and screw axis ( > 30°) 
k characteristic density of the wood-based member [kg/m³] 
fhead,d design value of the head pull-through capacity of the screw 
dh head diameter 
k1 min {1; 200/tHI} 
k2 min {1; σ10%/0,12}
tHI thickness of the heat insulation [mm]
σ 10% compressive stress of the heat insulation under 10 % deformation [N/mm²] 

 

If equation k1 and k2 are considered, the deflection of the battens does not need to be considered. Alternatively to the 
battens, panels with a minimum thickness of 20 mm from plywood according to EN 636 or an ETA or national 
provisions that apply at the installation site, particle board according to EN 312 or an ETA or national provisions that 
apply at the installation site, oriented strand board according to EN 300 or an ETA or national provisions that apply at 
the installation site and solid wood panels according to EN 13353 or an ETA or national provisions that apply at the 
installation site or cross laminated timber according to an ETA may be used. 
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Thermal insulation material on rafters with parallel screws perpendicular to the roof plane 
 
Alternatively to the battens, panels with a minimum thickness of 20 mm from plywood according to EN 636, 
particleboard according to EN 312, oriented strand board OSB/3 and OSB/4 according to EN 300 or European Technical 
Approval and solid wood panels according to EN 13353 may be used.  
 
Characteristic load-carrying capacity of a screw loaded in shear: 
 

 
h,b,k b

h,r,k r

h,b,k ax,Rk2 2 2
il b r il b r b r il b r

2
y,kh,b,k ax,Rk2 b b

il il b il
h,b,kv,Rk

f d t
f d t

f d F14t (2 )t (2 )t 4t t t 2t t 2t t t
1 4

Mf d Ft 1 2 t1,05 t t t 1 1 t1 2 f d 2 4F min
2

 
 

                 
                          

 

 

2
y,kh,b,k ax,Rk2 r r

il il r il
h,b,k

y,kh,b,k ax,Rk2 2
il il

h,b,k

Mf d Ft 1 t1,05 t t t 1 2 t1 2 f d 2 4
2

Mf d F
1,15 t 4 1 t

1 f d 4

                                    

 

 
Where: 
fh,b,k Characteristic batten embedding strength [N/mm²]
fh,r,k Characteristic rafter embedding strength [N/mm²] fh,r,k/fh,b,k 
d Outer thread diameter [mm] 
tb Batten thickness [mm] 
tr The lower value of rafter thickness or screw penetration length [mm]
til Interlayer thickness [mm]  
My,k Characteristic fastener yield moment [Nmm]
Fax,Rk Characteristic axial tensile capacity of the screw [N]
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Annex C 
Minimum distances and spacing 

 
Axially or laterally loaded screws in the plane surface or edge surface of cross laminated timber  
Definition of spacing, end and edge distances in the plane surface unless otherwise specified in the 
technical specification (ETA or hEN) for the cross laminated timber: 

 
Definition of spacing, end and edge distances in the edge surface unless otherwise specified in the 
technical specification (ETA or hEN) for the cross laminated timber. 
 

 
For screws in the edge surface, a1 and a3 are parallel to the CLT plane surface, a2 and a4 perpendicular 
to CLT plane surface. 
 
Table C1:  Minimum spacing, end and edge distances of screws in the plane or edge surfaces of cross  
                  laminated timber 

 a1 a3,t a3,c a2 a4,t a4,c

Plane surface (see Figure 1) 4  d 6  d 6  d 2,5  d 6  d 2,5  d
Edge surface (see Figure 2) 10  d 12  d 7  d 4  d 6  d 3  d
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Annex D 

Visualisation of the Power-Fast screw head clamped between two metal plates 
 
 
Metric screws with hexagon head, countersunk head or cylindric head or threaded rods with nut and 
washer – each according to the structural requirements – at least 2xM8 (≥4.6 respectively A2-50) for 
the connection of the two plates made of aluminium (mechanical properties at least like e.g.  
EN AW 6082, EN AW 5083, EN AW 6060 or EN AC-44100); made of carbon steel or made of 
stainless steel (each at least S235). 
 
 
 

 
 
 
Information for the structural analysis of the metric screw connection and the metal plates are not part 
of this European Technical Assessment. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(Fig. not to scale) 
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LEISTUNGSERKLÄRUNG  

Nr. 0045 – DE 

1. Eindeutiger Kenncode des Produkttyps: fischer Power-Fast  screws and fischer construction screws  

2. Verwendungszweck(e):    

Produkt Verwendungszweck (e) 

Schrauben zur Verwendung in 

Holzkonstruktionen 

Schrauben zur Verwendung in tragenden Holzkonstruktionen, oder für 

Befestigung von Aufdachdämmsystemen auf Sparren, siehe Anhang. 
 

3. Hersteller:  fischerwerke GmbH & Co. KG, Klaus-Fischer-Straße 1, 72178 Waldachtal, Deutschland  

4. Bevollmächtigter:   --  

5. System(e) zur Bewertung und Überprüfung der Leistungsbeständigkeit:   3 

6a. Harmonisierte Norm: --- 

Notifizierte Stelle(n):   ---  

6b. Europäisches Bewertungsdokument:   EAD 130118-00-0603 

Europäische Technische Bewertung:  ETA-11/0027; 2016-10-26 

Technische Bewertungsstelle:  ETA-Danmark A/S 

Notifizierte Stelle(n):   1343 – MPA Darmstadt 

7. Erklärte Leistung(en):   

Mechanische Festigkeit und Standsicherheit (BWR 1)  

Wesentliches Merkmal Leistung 

Zugfestigkeit Siehe Anhang, insbesondere Anhang Seite 5 

Einschraubmoment Siehe Anhang, insbesondere Anhang Seite 5 

Torsionsfestigkeit Siehe Anhang, insbesondere Anhang Seite 5 
 

Brandschutz (BWR 2) 

Wesentliches Merkmal Leistung 

Brandverhalten Der Dübel erfüllt die Anforderungen der Klasse A 1 
 

8. Angemessene Technische Dokumentation und/oder Spezifische Technische Dokumentation:   ---  

Die Leistung des vorstehenden Produkts entspricht der erklärten Leistung/den erklärten Leistungen. Für die Erstellung der 

Leistungserklärung im Einklang mit der Verordnung (EU) Nr. 305/2011 ist allein der obengenannte Hersteller 

verantwortlich.  

Unterzeichnet für den Hersteller und im Namen des Herstellers von:  

Andreas Bucher, Dipl.-Ing.     Wolfgang Hengesbach, Dipl.-Ing., Dipl.-Wirtsch.-Ing. 

   

Tumlingen, 2016-11-03 

- Diese Leistungserklärung wurde in verschiedenen Sprachversionen erstellt. Für den Fall unterschiedlicher Auslegung hat 

immer die englische Version Vorrang.  

- Der Anhang enthält freiwillige und ergänzende Informationen in englischer Sprache. Diese gehen über die (sprachneutral 

angegebenen) gesetzlichen Anforderungen hinaus. 
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wug"kp"uvtwevwtgu"uwdlgev"vq"vjg"ygv"eqpfkvkqpu"fghkpgf"cu"
ugtxkeg"encuu"50"
"
Vjg" ueqrg" qh" vjg" uetgyu" tgictfkpi" tgukuvcpeg" vq"
eqttqukqp" ujcnn" dg" fghkpgf" ceeqtfkpi" vq" pcvkqpcn"
rtqxkukqpu"vjcv"crrn{"cv"vjg"kpuvcnncvkqp"ukvg"eqpukfgtkpi"
gpxktqpogpvcn"eqpfkvkqpu0""
"
Vjg" rtqxkukqpu" ocfg" kp" vjku" Gwtqrgcp" Vgejpkecn"
Cuuguuogpv"ctg"dcugf"qp"cp"cuuwogf"kpvgpfgf"yqtmkpi"
nkhg"qh"vjg"uetgyu"qh"72"{gctu0""
"
Vjg" kpfkecvkqpu" ikxgp" qp" vjg" yqtmkpi" nkhg" ecppqv" dg"
kpvgtrtgvgf" cu" c" iwctcpvgg" ikxgp" d{" vjg" rtqfwegt" qt"
Cuuguuogpv" Dqf{." dwv" ctg" vq" dg" tgictfgf" qpn{" cu" c"
ogcpu"hqt"ejqqukpi"vjg"tkijv"rtqfwevu"kp"tgncvkqp"vq"vjg"
gzrgevgf" geqpqokecnn{" tgcuqpcdng"yqtmkpi" nkhg" qh" vjg"
yqtmu0"

"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"

Appendix 2 / 35



"

"

5" Rgthqtocpeg"qh"vjg"rtqfwev"cpf"tghgtgpegu"vq"vjg"ogvjqfu"wugf"hqt"kvu"cuuguuogpv"
Ejctcevgtkuvke" Cuuguuogpv"qh"ejctcevgtkuvke"

"
503" Ogejcpkecn"tgukuvcpeg"cpf"uvcdknkv{,+"*DYT3+"

"
""

Vgpukng"uvtgpivj"
Uetgyu"ocfg"htqo"ectdqp"uvggn"
"
"
"
"
"
"
"
"
"
Uetgyu"htqo"uvckpnguu"uvggn"

Ejctcevgtkuvke"xcnwg"hvgpu.m<"
Uetgy"f"?"5.2"oo<"""""""4.9"mP"
Uetgy"f"?"5.7"oo<"""""""5.9"mP"
Uetgy"f"?"6.2"oo<"""""""6.:"mP"
Uetgy"f"?"6.7"oo<"""""""8.2"mP"
Uetgy"f"?"7.2"oo<"""""""9.7"mP"
Uetgy"f"?"8.2"oo<"""""""32.9"mP"
Uetgy"f"?":.2"oo<"""""""3;.3"mP"
Uetgy"f"?"32.2"oo<"""""4;.:"mP"
Uetgy"f"?"34.2"oo<"""""54.9"mP"
"
Uetgy"f"?"5.2"oo<"""""""3.8"mP"
Uetgy"f"?"5.7"oo<"""""""4.3"mP"
Uetgy"f"?"6.2"oo<"""""""4.:"mP"
Uetgy"f"?"6.7"oo<"""""""5.7"mP"
Uetgy"f"?"7.2"oo<"""""""6.5"mP"
Uetgy"f"?"8.2"oo<"""""""8.4"mP"
Uetgy"f"?":.2"oo<"""""35.2"mP""

Kpugtvkqp"oqogpv" Tcvkq"qh" vjg"ejctcevgtkuvke" vqtukqpcn"uvtgpivj"vq"vjg"
ogcp"kpugtvkqp"oqogpv<"
hvqt.m"1"Tvqt.ogcp"@"3.7""

Vqtukqpcn"uvtgpivj"
Uetgyu"htqo"ectdqp"uvggn"
"
"
"
"
"
"
"
"
"
Uetgyu"htqo"uvckpnguu"uvggn"

Ejctcevgtkuvke"xcnwg"hvqt.m<"
Uetgy"f"?"5.2"oo<"""""""3.5"Po"
Uetgy"f"?"5.7"oo<"""""""4.2"Po"
Uetgy"f"?"6.2"oo<"""""""5.2"Po"
Uetgy"f"?"6.7"oo<"""""""6.5"Po"
Uetgy"f"?"7.2"oo<"""""""8.2"Po"
Uetgy"f"?"8.2"oo<""""""";.7"Po"
Uetgy"f"?":.2"oo<"""""""47.2"Po"
Uetgy"f"?"32.2"oo<"""""62.2"Po"
Uetgy"f"?"34.2"oo<"""""77.2"Po"
"
Uetgy"f"?"5.2"oo<"""""""2.;"Po"
Uetgy"f"?"5.7"oo<"""""""3.5"Po"
Uetgy"f"?"6.2"oo<"""""""3.;"Po"
Uetgy"f"?"6.7"oo<"""""""4.8"Po"
Uetgy"f"?"7.2"oo<"""""""5.9"Po"
Uetgy"f"?"8.2"oo<"""""""8.7"Po"
Uetgy"f"?":.2"oo<"""""38.2"Po"

"
504" Uchgv{"kp"ecug"qh"hktg"*DYT4+"

"
"

"
" Tgcevkqp"vq"hktg"

"
Vjg" uetgyu" ctg" ocfg" htqo" uvggn" encuukhkgf" cu"
Gwtqencuu"C3"kp"ceeqtfcpeg"ykvj"GP"35723/3"cpf"
Eqookuukqp"Fgngicvgf"Tgiwncvkqp"423815860"
"
"
"
"
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"

"

Ejctcevgtkuvke" Cuuguuogpv"qh"ejctcevgtkuvke"

"
505" J{ikgpg."jgcnvj"cpf"vjg"gpxktqpogpv"*DYT5+"

"
"

"
" Kphnwgpeg"qp"ckt"swcnkv{"
"
"

"
Vjg" rtqfwev" fqgu" pqv" eqpvckp1tgngcug" fcpigtqwu"
uwduvcpegu"urgekhkgf"kp"VT"256."fcvgf"Qevqdgt"4237"
,,+"

"
509" Uwuvckpcdng"wug"qh"pcvwtcn"tguqwtegu"*DT9+"

"
Pq"Rgthqtocpeg"Cuuguugf"

"
50:" Igpgtcn"curgevu"tgncvgf"vq"vjg"rgthqtocpeg"" qh"
" vjg"rtqfwev"

"
Vjg" uetgyu" jcxg" dggp" cuuguugf" cu" jcxkpi"
ucvkuhcevqt{"fwtcdknkv{"cpf"ugtxkegcdknkv{"yjgp"wugf"
kp" vkodgt" uvtwevwtgu" wukpi" vjg" vkodgt" urgekgu"
fguetkdgf" kp" Gwtqeqfg" 7" cpf" uwdlgev" vq" vjg"
eqpfkvkqpu"fghkpgf"d{"ugtxkeg"encuugu"3."4"cpf"5"

" "
"
" Kfgpvkhkecvkqp"

"
Ugg"Cppgz"C"

" "
,+"Ugg"cffkvkqpcn"kphqtocvkqp"kp"ugevkqp"50;"Î"50340"
,,+"Kp"cffkvkqp"vq"vjg"urgekhke"encwugu"tgncvkpi"vq"fcpigtqwu"uwduvcpegu"eqpvckpgf"kp"vjku"Gwtqrgcp"vgejpkecn"Cuuguuogpv."vjgtg"oc{"dg"qvjgt"tgswktgogpvu"crrnkecdng"
vq"vjg"rtqfwevu"hcnnkpi"ykvjkp"kvu"ueqrg"*g0i0"vtcpurqugf"Gwtqrgcp"ngikuncvkqp"cpf"pcvkqpcn"ncyu."tgiwncvkqpu"cpf"cfokpkuvtcvkxg"rtqxkukqpu+0"Kp"qtfgt"vq"oggv"vjg"
rtqxkukqpu"qh"vjg"Eqpuvtwevkqp"Rtqfwevu"Tgiwncvkqp."vjgug"tgswktgogpvu"pggf"cnuq"vq"dg"eqornkgf"ykvj."yjgp"cpf"yjgtg"vjg{"crrn{0"
"
" "
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"

"

50;" Ogejcpkecn"tgukuvcpeg"cpf"uvcdknkv{"
"
Vjg"nqcf/ectt{kpi"ecrcekvkgu"hqt"Ðhkuejgt"Rqygt/HcuvÑ"cpf"
Ðhkuejgt"eqpuvtwevkqp"uetgyuÑ"ctg"crrnkecdng"vq"vjg"yqqf/
dcugf"ocvgtkcnu"ogpvkqpgf"kp"rctcitcrj"3"gxgp"vjqwij"vjg"
vgto"vkodgt"jcu"dggp"wugf"kp"vjg"hqnnqykpi0"
"
Vjg"ejctcevgtkuvke"ncvgtcn"nqcf/ectt{kpi"ecrcekvkgu"cpf"vjg"
ejctcevgtkuvke" czkcn" ykvjftcycn" ecrcekvkgu" qh" Ñhkuejgt"
Rqygt/HcuvÑ" cpf" Ðhkuejgt" eqpuvtwevkqp" uetgyuÑ" uetgyu"
ujqwnf"dg"wugf"hqt"fgukipu"kp"ceeqtfcpeg"ykvj"Gwtqeqfg"7"
qt"cp"crrtqrtkcvg"pcvkqpcn"eqfg0"
"

Rqkpvukfg"rgpgvtcvkqp"ngpivj"qh"vjg"vjtgcfgf"rctv"owuv"dg"Agh"
@"6áf."yjgtg"f"ku"vjg"qwvgt"vjtgcf"fkcogvgt"qh"vjg"uetgy0"
Hqt"vjg"hkzkpi"qh"tchvgtu."rqkpv"ukfg"rgpgvtcvkqp"owuv"dg"cv"
ngcuv"62"oo."Agh"@"62"oo0"
"
GVCÓu" hqt" uvtwevwtcn" ogodgtu" oc{" dg" eqpukfgtgf" kh"
crrnkecdng0"
"
Hqt" yqqf/dcugf" rcpgnu" vjg" tgngxcpv" GVCu" owuv" dg"
eqpukfgtgf"yjgtg"crrnkecdng0"
"
Ncvgtcn"nqcf/ectt{kpi"ecrcekv{""
Vjg" ejctcevgtkuvke" ncvgtcn" nqcf/ectt{kpi" ecrcekv{" qh"
Ðhkuejgt" Rqygt/HcuvÑ" cpf" Ðhkuejgt" eqpuvtwevkqp" uetgyuÑ"
uetgyu"ujcnn"dg"ecnewncvgf"ceeqtfkpi"vq"GP"3;;7/3/3<422:"
*Gwtqeqfg" 7+" wukpi" vjg" qwvgt" vjtgcf" fkcogvgt" f" cu" vjg"
pqokpcn"fkcogvgt"qh"vjg"uetgy0"Vjg"eqpvtkdwvkqp"htqo"vjg"
tqrg"ghhgev"oc{"dg"eqpukfgtgf0"
"
Vjg"ejctcevgtkuvke"{kgnf"oqogpv"ujcnn"dg"ecnewncvgf"htqo<"
"
Uetgyu"htqo"ectdqp"uvggn"hqt"5.2"oo">"f">"7.2"oo"cpf"
34.2"oo<"
O{.m"?"2.37"á"722"*P1oo)+"á"f4.8" """"""""""""""""""""""""""""]Poo_"
"
Uetgyu"htqo"ectdqp"uvggn"hqt"8.2"oo">"f">"32.2"oo<"
O{.m"?"2.37"á"822"*P1oo)+"á"f4.8" """"""""""""""""""""""""""""]Poo_"
"
Uetgyu"htqo"uvckpnguu"uvggn"hqt"5.2"oo">"f">"8.2"oo<""
O{.m"?"2.37"á"572"*P1oo)+"á"f4.8" """"""""""""""""""""""""""""]Poo_"
"
Uetgyu"htqo"uvckpnguu"uvggn"hqt"f"?":.2"oo<""
O{.m"?"2.37"á"622"*P1oo)+"á"f4.8""""""""""""""""""""""""""""""]Poo_"
"
yjgtg"
f" qwvgt"vjtgcf"fkcogvgt"]oo_"
"
Vjg" godgffkpi" uvtgpivj" hqt" uetgyu" kp" pqp/rtg/ftknngf"
jqngu"cttcpigf"cv"cp"cping"dgvyggp"uetgy"czku"cpf"itckp"
fktgevkqp."2̇"ø"c"ø";2̇"ku<"
"

2.5
m

j.m 4 4
2.2:4 fh

4.7 equ ukp

/©t ©? © c - c """""""""""""""""""""""""""""""""""]P1oo)_"

"
"
"
"

cpf"ceeqtfkpin{"hqt"uetgyu"kp"rtg/ftknngf"jqngu<"
"

m
j.m 4 4

2.2:4 *3 2.23 f+h
4.7 equ ukp

©t © / ©? © c - c """""""""""""""""""""""""""""]P1oo)_"

"
Yjgtg""tm" ejctcevgtkuvke"vkodgt"fgpukv{"]mi1o*_="
f"" qwvgt"vjtgcf"fkcogvgt"]oo_="c" cping"dgvyggp"uetgy"czku"cpf"itckp"fktgevkqp0"
"
Vjg"godgffkpi"uvtgpivj"hqt"uetgyu"cttcpigf"rctcnngn"vq"vjg"
rncpg"qh"etquu"ncokpcvgf"vkodgt."kpfgrgpfgpv"qh"vjg"cping"
dgvyggp"uetgy"czku"cpf"itckp"fktgevkqp."2̇"ø"c"ø";2̇."oc{"
dg"ecnewncvgf"htqo<"
"

2.7
j.mh 42 f/? © " " """"""""""""""""" """""""""""]P1oo)_"
"
Yjgtg"
f" qwvgt"vjtgcf"fkcogvgt"]oo_"
"
Vjg" godgffkpi" uvtgpivj" hqt" uetgyu" kp" vjg"ykfg" hceg" qh"
etquu" ncokpcvgf" vkodgt" ujqwnf" dg" cuuwogf" cu" hqt" uqnkf"
vkodgt" dcugf" qp" vjg" ejctcevgtkuvke" fgpukv{" qh" vjg" qwvgt"
nc{gt0" Kh" tgngxcpv." vjg" cping" dgvyggp" hqteg" cpf" itckp"
fktgevkqp"qh"vjg"qwvgt"nc{gt"ujqwnf"dg"vcmgp"kpvq"ceeqwpv0""
"
Vjg"fktgevkqp"qh"vjg"ncvgtcn"hqteg"ujcnn"dg"rgtrgpfkewnct"vq"
vjg"uetgy"czku"cpf"rctcnngn" vq" vjg"ykfg"hceg"qh" vjg"etquu"
ncokpcvgf"vkodgt0"
"
Czkcn"ykvjftcycn"ecrcekv{"
Vjg" ejctcevgtkuvke" czkcn" ykvjftcycn" ecrcekv{" qh" ãhkuejgt"
Rqygt/HcuvÑ" cpf" Ðhkuejgt" eqpuvtwevkqp" uetgyuÑ" kp" uqnkf"
vkodgt"*uqhvyqqf"cpf"cuj."dggej"qt"qcm"jctfyqqf+."inwgf"
ncokpcvgf" vkodgt" *uqhvyqqf"cpf"jctfyqqf." cuj."dggej"qt"
qcm+." ncokpcvgf" xgpggt" nwodgt" *uqhvyqqf" qt" jctfyqqf"
dggej+"qt"etquu/ncokpcvgf"vkodgt"ogodgtu"cv"cp"cping"qh"2̇"
>"c">";2̇"vq"vjg"itckp"ujcnn"dg"ecnewncvgf"htqo<"
"

"""
2.:

m
cz. .Tm gh cz cz.m ghH p m h f

572c
tÃ Ô? © © © © © Ä ÕÅ ÖA " """""""]P_"

"
Yjgtg"
"
Hcz.c.TM" Ejctcevgtkuvke"ykvjftcycn"ecrcekv{"qh"vjg"

eqppgevkqp"cv"cp"cping"c"vq"vjg"itckp"]P_"
pgh" Ghhgevkxg"pwodgt"qh"uetgyu"ceeqtfkpi"vq"GP"

3;;7/3/3"
Hqt"kpenkpgf"uetgyu<" } ’2.;

ghp ocz p = 2.; p? © "
mcz" Hcevqt."vcmkpi"kpvq"ceeqwpv"vjg"cping"c"

dgvyggp"uetgy"czku"cpf"itckp"fktgevkqp"
mcz"?"3.2"hqt"67̇"ø"c">";2̇"
mcz"?"

2.9
2.5

67
© c- "hqt"2̇"ø"c">"67̇"

"
"
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"

"

hcz.m" Ejctcevgtkuvke"ykvjftcycn"rctcogvgt"
]P1oo)_"
uetgy"f"?"5.2"oo<" hcz.m"?"35.:"P1oo)"
uetgy"f"?"5.7"oo<" hcz.m"?"35.6"P1oo)"
uetgy"f"?"6.2"oo<" hcz.m"?"35.2"P1oo)"
uetgy"f"?"6.7"oo<" hcz.m"?"34.8"P1oo)"
uetgy"f"?"7.2"oo<" hcz.m"?"34.4"P1oo)"
uetgy"f"?"8.2"oo<" hcz.m"?"33.8"P1oo)"
uetgy"f"œ":.2"oo<" hcz.m"?"32.2"P1oo)"

f" Qwvgt"vjtgcf"fkcogvgt"]oo_"
Agh" Rqkpv"ukfg"rgpgvtcvkqp"ngpivj"qh"vjg"vjtgcfgf"

rctv"ceeqtfkpi"vq"GP"3;;7/3/3<422:"]oo_"c" Cping"dgvyggp"itckp"cpf"uetgy"czku"]̇_""
tm" Ejctcevgtkuvke"fgpukv{"]mi1o*_."hqt"jctfyqqfu"

vjg"cuuwogf"ejctcevgtkuvke"fgpukv{"ujcnn"pqv"
gzeggf"952"mi1o*"

"
Hqt"uetgyu"cttcpigf"wpfgt"cp"cping"dgvyggp"uetgy"czku"cpf"
itckp" fktgevkqp" qh" nguu" vjcp" ;2̇." vjg" okpkowo" vjtgcfgf"
rgpgvtcvkqp"ngpivj"ku<"
"
Agh"œ"okp"*6áf1ukpc"="42áf+"
"
Hqt" uetgyu" rgpgvtcvkpi" oqtg" vjcp" qpg" nc{gt" qh" etquu"
ncokpcvgf" vkodgt." vjg" fkhhgtgpv" nc{gtu" oc{" dg" vcmgp" kpvq"
ceeqwpv"rtqrqtvkqpcnn{0"
"
Vjg"czkcn"ykvjftcycn"ecrcekv{"ku"nkokvgf"d{"vjg"jgcf"rwnn/
vjtqwij"ecrcekv{"cpf"vjg"vgpukng"uvtgpivj"qh"vjg"uetgy0"
"
Hqt"czkcnn{"nqcfgf"uetgyu"kp"vgpukqp."yjgtg"vjg"gzvgtpcn"
hqteg"ku"rctcnngn"vq"vjg"uetgy"czgu."vjg"twngu"kp"GP"3;;7/
3/3.":0904"*:+"ujqwnf"dg"crrnkgf0""
"
Hqt"kpenkpgf"uetgyu"kp"vkodgt/vq/vkodgt"qt"uvggn/vq/vkodgt"
ujgct"eqppgevkqpu."yjgtg"vjg"uetgyu"ctg"cttcpigf"wpfgt"cp"
cping"52̇"烏"c"烏"82̇"dgvyggp"vjg"ujgct"rncpg"cpf"vjg"uetgy"
czku." vjg" ghhgevkxg" pwodgt" qh" uetgyu" pgh" ujqwnf" dg"
fgvgtokpgf"cu"hqnnqyu<"
"
Hqt" qpg" tqy" qh" p" uetgyu" rctcnngn" vq" vjg" nqcf." vjg" nqcf/
ectt{kpi"ecrcekv{"ujqwnf"dg"ecnewncvgf"wukpi"vjg"ghhgevkxg"
pwodgt"qh"hcuvgpgtu"pgh."yjgtg"
" } ’2.;
ghp ocz p = 2.; p? © "

"
cpf"p"ku"vjg"pwodgt"qh"kpenkpgf"uetgyu"kp"c"tqy0"Kh"etquugf"
rcktu"qh"uetgyu"ctg"wugf"kp"vkodgt/vq/vkodgt"eqppgevkqpu."
p"ku"vjg"pwodgt"qh"etquugf"rcktu"qh"uetgyu"kp"c"tqy0"
"
Pqvg<"" Hqt" kpenkpgf"uetgyu"cu" hcuvgpgtu" kp"ogejcpkecnn{"

lqkpvgf" dgcou" qt" eqnwopu" qt" hqt" vjg" hkzkpi" qh"
vjgtocn"kpuwncvkqp"ocvgtkcn."pgh"?"p0"

"
"
"
"
"

Jgcf"rwnn/vjtqwij"ecrcekv{"
Vjg"ejctcevgtkuvke"jgcf"rwnn/vjtqwij"ecrcekv{"qh"Ðhkuejgt"
Rqygt/HcuvÑ"cpf"Ðhkuejgt"eqpuvtwevkqp"uetgyuÑ"ujcnn"dg"
ecnewncvgf"ceeqtfkpi"vq"GP"3;;7/3/3<422:"htqo<"

"""
2.:

4 m
cz. .Tm gh jgcf.m jH p h f

572c
tÃ Ô? © © © Ä ÕÅ Ö " """""""]P_"

yjgtg<"
Hcz.c.Tm" ejctcevgtkuvke"jgcf"rwnn/vjtqwij"ecrcekv{"qh"

vjg"eqppgevkqp"cv"cp"cping"c"@"52̇"vq"vjg"
itckp"]P_"

pgh" ghhgevkxg"pwodgt"qh"uetgyu"ceeqtfkpi"vq"GP"
3;;7/3/3"
Hqt"kpenkpgf"uetgyu<" } ’2.;

ghp ocz p = 2.; p? © "

*ugg"czkcn"ykvjftcycn"ecrcekv{+"
hjgcf.m" ejctcevgtkuvke"jgcf"rwnn/vjtqwij"rctcogvgt"

]P1oo)_"
fj fkcogvgt"qh"vjg"uetgy"jgcf"]oo_"tm" ejctcevgtkuvke"fgpukv{"]mi1o*_."hqt"yqqf/

dcugf"rcpgnu"tm"?"5:2"mi1o*"
"
Ejctcevgtkuvke" jgcf" rwnn/vjtqwij" rctcogvgt" hqt" uetgyu"
ykvj"jgcf"fkcogvgt"ø"43"oo"kp"eqppgevkqpu"ykvj"vkodgt"
cpf"ykvj" yqqf/dcugf" rcpgnu" ykvj" vjkempguugu" cdqxg" 42"
oo<"
hjgcf.m"?"34"P1oo)"
"
Ejctcevgtkuvke" jgcf" rwnn/vjtqwij" rctcogvgt" hqt" uetgyu"
ykvj"jgcf"fkcogvgt"43"oo">"fj"ø"57"oo"kp"eqppgevkqpu"
ykvj"vkodgt"cpf"ykvj"yqqf/dcugf"rcpgnu"ykvj"vjkempguugu"
cdqxg"42"oo<"
hjgcf.m"?"32"P1oo)"
"
Ejctcevgtkuvke"jgcf"rwnn/vjtqwij"rctcogvgt" hqt"uetgyu" kp"
eqppgevkqpu" ykvj" yqqf/dcugf" rcpgnu" ykvj" vjkempguugu"
dgvyggp"34"oo"cpf"42"oo<"
hjgcf.m"?":"P1oo)"
"
Uetgyu" kp" eqppgevkqpu" ykvj" yqqf/dcugf" rcpgnu" ykvj" c"
vjkempguu"dgnqy"34"oo"*okpkowo"vjkempguu"qh"vjg"yqqf"
dcugf"rcpgnu"qh"3.4áf"ykvj"f"cu"qwvgt"vjtgcf"fkcogvgt+<"
hjgcf.m"?":"P1oo)"
nkokvgf"vq"Hcz.c.Tm"?"622"P"
"
Vjg"jgcf"fkcogvgt"fj"ujcnn"dg"itgcvgt"vjcp"3.:áfu."yjgtg"fu"
ku" vjg"uoqqvj"ujcpm"qt" vjg"yktg"fkcogvgt0"Qvjgtykug" vjg"
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Unkr"oqfwnwu"
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nkokv"uvcvg"ujqwnf"dg"vcmgp"kpfgrgpfgpv"qh"cping"c"vq"vjg"
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"
E"?"Mugt"?"9:2"á"f2.4"áAgh2.6"""]P1oo_""
"
Yjgtg"
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"
"
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Vjgtocn"kpuwncvkqp"ocvgtkcn"qp"vqr"qh"tchvgtu"
Ðhkuejgt"Rqygt/HcuvÑ"uetgyu"ykvj"cp"qwvgt"vjtgcf"fkcogvgt"
qh"f"?"8"oo.":"oo."32"oo"cpf"34"oo"oc{"dg"wugf"hqt"
vjg"hkzkpi"qh"vjgtocn"kpuwncvkqp"ocvgtkcn"qp"vqr"qh"tchvgtu0""
"
Vjg"vjkempguu"qh"vjg"kpuwncvkqp"tcpigu"wr"vq"622"oo0"Vjg"
tchvgt"kpuwncvkqp"owuv"dg"rncegf"qp"vqr"qh"uqnkf"vkodgt"qt"
inwgf" ncokpcvgf" vkodgt"tchvgtu"qt"etquu/ncokpcvgf" vkodgt"
ogodgtu" cpf" dg" hkzgf" d{" dcvvgpu" rncegf" rctcnngn" vq" vjg"
tchvgtu"qt"d{"yqqf/dcugf"rcpgnu"qp" vqr"qh" vjg" kpuwncvkqp"
nc{gt0"Vjg"kpuwncvkqp"qh"xgtvkecn"hcecfgu"ku"cnuq"eqxgtgf"d{"
vjg"twngu"ikxgp"jgtg0"
"
Uetgyu"owuv"dg"uetgygf"kp"vjg"tchvgt"vjtqwij"vjg"dcvvgpu"
qt" rcpgnu" cpf" vjg" kpuwncvkqp" ykvjqwv" rtg/ftknnkpi" kp" qpg"
ugswgpeg0"
Vjg"cping"c"dgvyggp"vjg"uetgy"czku"cpf"vjg"itckp"fktgevkqp"
qh"vjg"tchvgt"ujqwnf"dg"dgvyggp"52̇"cpf";2̇0"
"
Vjg" dcvvgpu" owuv" dg" htqo" uqnkf" vkodgt" *uqhvyqqf+"
ceeqtfkpi"vq"GP"55:<4225/260"Vjg"okpkowo"vjkempguu"qh"
vjg"dcvvgpu"ku":2"oo"cpf"vjg"okpkowo"ykfvj"322"oo"hqt"
uetgyu" ykvj" qwvgt" vjtgcf" fkcogvgt" f" ?" 34" oo0" Vjg"
okpkowo" vjkempguu" qh" vjg" dcvvgpu" ku" 62" oo" cpf" vjg"
okpkowo" ykfvj" 82" oo" hqt" uetgyu" ykvj" qwvgt" vjtgcf"
fkcogvgt"f"?"32"oo0"Hqt"uetgyu"ykvj"qwvgt"vjtgcf"fkcogvgt"
f"?"8"oo"cpf":"oo"vjg"okpkowo"vjkempguu"qh"vjg"dcvvgpu"
ku"52"oo"cpf"vjg"okpkowo"ykfvj"72"oo0"
"
Cnvgtpcvkxgn{" vq" vjg" dcvvgpu." dqctfu" ykvj" c" okpkowo"
vjkempguu"qh"42"oo"htqo"rn{yqqf"ceeqtfkpi"vq"GP"858."
rctvkeng"dqctf"ceeqtfkpi"vq"GP"534."qtkgpvgf"uvtcpf"dqctf"
QUD15"cpf"QUD16"ceeqtfkpi"vq"GP"522"qt"GVC"cpf"uqnkf"
yqqf"rcpgnu"ceeqtfkpi"vq"GP"35575"oc{"dg"wugf0"
"
Vjg"tchvgt"eqpukuvu"qh"uqnkf"vkodgt"*uqhvyqqf+"ceeqtfkpi"vq"
GP"55:."inwgf"ncokpcvgf"vkodgt"ceeqtfkpi"vq"GP"362:3."
etquu/ncokpcvgf" vkodgt." ncokpcvgf" xgpggt" nwodgt"
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ogodgtu"ceeqtfkpi"vq"GVC"cpf"jcu"c"okpkowo"ykfvj"qh"
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hjgcf.m" Ejctcevgtkuvke"jgcf"rwnn/vjtqwij"rctcogvgt"

]P1oo)_"
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"
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"
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Hwtvjgtoqtg."vjg"okpkowo"vjkempguu"hqt"hqnnqykpi"yqqf/
dcugf"rcpgnu"ujqwnf"dg<"
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"
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"
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"
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"
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"
Urcekpi"c3"rctcnngn"vq"vjg"itckp" " c3"?"7"á"f"
Urcekpi"c4"rgtrgpfkewnct"vq"vjg"itckp" c4"?"7"á"f"
Fkuvcpeg"c5.e"htqo"egpvtg"qh"vjg"uetgy/rctv"kp""
vkodgt"vq"vjg"gpf"itckp" " " c5.e"?";"á"f"
Fkuvcpeg"c6.e"htqo"egpvtg"qh"vjg"uetgy/rctv"kp""
vkodgt"vq"vjg"gfig" " " c6.e"?"6"á"f"
"
Urcekpi"c4"rgtrgpfkewnct"vq"vjg"itckp"oc{"dg"tgfwegf"htqo"
7áf"vq"4.7áf."kh"vjg"eqpfkvkqp"c3ác4"œ"47áf)"ku"hwnhknngf0"
"
Hqt"Fqwincu"hkt"ogodgtu"okpkowo"urcekpi"cpf"fkuvcpegu"
rctcnngn"vq"vjg"itckp"ujcnn"dg"kpetgcugf"d{"72'0"
"
Okpkowo"fkuvcpegu"htqo"nqcfgf"qt"wpnqcfgf"gpfu"owuv"dg"
37áf"hqt"uetgyu"kp"pqp/rtgftknngf"jqngu"ykvj"qwvgt"vjtgcf"
fkcogvgt"f"@":"oo"cpf"vkodgt"vjkempguu"v">"7áf0"
"
Okpkowo"fkuvcpegu"htqo"vjg"wpnqcfgf"gfig"rgtrgpfkewnct"
vq"vjg"itckp"oc{"dg"tgfwegf"vq"5áf"cnuq"hqt"vkodgt"vjkempguu"
v" >" 7áf." kh" vjg" urcekpi" rctcnngn" vq" vjg" itckp" cpf" vjg" gpf"
fkuvcpeg"ku"cv"ngcuv"47áf0"
"
Wpnguu" urgekhkgf" qvjgtykug" kp" vjg" vgejpkecn" urgekhkecvkqp"
*GVC" qt" jGP+" qh" etquu" ncokpcvgf" vkodgt." okpkowo"
fkuvcpegu"cpf"urcekpi"hqt"uetgyu"kp"vjg"ykfg"hceg"qh"etquu"
ncokpcvgf"vkodgt"ogodgtu"ykvj"c"okpkowo"vjkempguu"v"?"
32áf"oc{"dg"vcmgp"cu""*ugg"Cppgz"E+<"
"
Urcekpi"c3"rctcnngn"vq"vjg"itckp" " c3"?"6"á"f"
Urcekpi"c4"rgtrgpfkewnct"vq"vjg"itckp" c4"?"4.7"á"f"
Fkuvcpeg"c5.e"htqo"egpvtg"qh"vjg"uetgy/rctv"kp""
vkodgt"vq"vjg"wpnqcfgf"gpf"itckp"" c5.e"?"8"á"f"
Fkuvcpeg"c5.v"htqo"egpvtg"qh"vjg"uetgy/rctv"kp""
vkodgt"vq"vjg"nqcfgf"gpf"itckp" " c5.v"?"8"á"f"
Fkuvcpeg"c6.e"htqo"egpvtg"qh"vjg"uetgy/rctv"kp""
vkodgt"vq"vjg"wpnqcfgf"gfig" " c6.e"?"4.7"á"f"
Fkuvcpeg"c6.v"htqo"egpvtg"qh"vjg"uetgy/rctv"kp""
vkodgt"vq"vjg"nqcfgf"gfig" " c6.v"?"8"á"f"
"
"
Wpnguu" urgekhkgf" qvjgtykug" kp" vjg" vgejpkecn" urgekhkecvkqp"
*GVC" qt" jGP+" qh" etquu" ncokpcvgf" vkodgt." okpkowo"
fkuvcpegu" cpf" urcekpi" hqt" uetgyu" kp" vjg" gfig" uwthceg" qh"
etquu" ncokpcvgf" vkodgt" ogodgtu" ykvj" c" okpkowo"
vjkempguu" v" ?" 32áf" cpf" c" okpkowo" rgpgvtcvkqp" fgrvj"
rgtrgpfkewnct"vq"vjg"gfig"uwthceg"qh"32áf"oc{"dg"vcmgp"cu"
*ugg"Cppgz"E+<"
Urcekpi"c3"rctcnngn"vq"vjg"ENV"rncpg" c3"?"32"á"f"
Urcekpi"c4"rgtrgpfkewnct"vq"vjg""
ENV"rncpg" " " " c4"?"6"á"f"
Fkuvcpeg"c5.e"htqo"egpvtg"qh"vjg"uetgy/rctv"kp""
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"

vkodgt"vq"vjg"wpnqcfgf"gpf" " c5.e"?"9"á"f"
Fkuvcpeg"c5.v"htqo"egpvtg"qh"vjg"uetgy/rctv"kp""
vkodgt"vq"vjg"nqcfgf"gpf"" "" c5.v"?"34"á"f"
Fkuvcpeg"c6.e"htqo"egpvtg"qh"vjg"uetgy/rctv"kp""
vkodgt"vq"vjg"wpnqcfgf"gfig" " c6.e"?"5"á"f"
Fkuvcpeg"c6.v"htqo"egpvtg"qh"vjg"uetgy/rctv"kp""
vkodgt"vq"vjg"nqcfgf"gfig" " c6.v"?"8"á"f"
"
Hqt"c"etquugf"uetgy"eqwrng"vjg"okpkowo"urcekpi"dgvyggp"
vjg"etquukpi"uetgyu"ku"3.7áf0"
"
Okpkowo"vjkempguu"hqt"uvtwevwtcn"ogodgtu"ku"v"?"46"oo"
hqt"uetgyu"ykvj"qwvgt"vjtgcf"fkcogvgt"f">":"oo."v"?"52"oo"
hqt"uetgyu"ykvj"qwvgt"vjtgcf"fkcogvgt"f"?":"oo."v"?"62"oo"
hqt"uetgyu"ykvj"qwvgt"vjtgcf"fkcogvgt"f"?"32"oo"cpf"v"?"
:2"oo"hqt"uetgyu"ykvj"qwvgt"vjtgcf"fkcogvgt"f"?"34"oo0"
" "
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6" Cvvguvcvkqp" cpf" xgtkhkecvkqp" qh" eqpuvcpe{"

qh"rgthqtocpeg"*CXER+"
"
603" CXER"u{uvgo"
Ceeqtfkpi" vq" vjg" fgekukqp" ;913981GE" qh" vjg" Gwtqrgcp"
Eqookuukqp3." cu" cogpfgf." vjg" u{uvgo*u+" qh" cuuguuogpv"
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"
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"

Cppgz"C"
Uetgy"uk¦gu"cpf"ocvgtkcn"

"
3+"qrvkqpcn"

Rqygt/Hcuv"ugnh/ftknnkpi"uetgy"/"Eqwpvgtuwpm"jgcf"ykvj"hwnn/"qt"rctvkcn"vjtgcf"
̇" Ectdqp"Uvggn"
̇" Rquukdng"uwthceg"vtgcvogpvu<"{gnnqy"qt"dnwg"¦kpe/rncvgf."dnwg"¦kpe/rncvgf"œ34-o."dqpwu/¦kpegf."dwtpkujgf."pkemgn/1."dtcuu"rncvgf

Pqokpcn"fkcogvgt" 5.2" 5.7" 6.2" 6.7" 7.2" 8.2" "

f" Qwvgt"fkcogvgt" 5.22" 5.72" 6.22" 6.72" 7.22" 8.22" "
Cnnqy0"fgxkcvkqp" ł2.52" "

f3"
Eqtg"fkcogvgt"" 4.22" 4.42" 4.72" 4.92" 5.22" 6.22" "
Cnnqy0"fgxkcvkqp" /2.47"1"-2.32" ‒2.42" "

fj"
Jgcf"fkcogvgt" 8.22" 9.22" :.22" ;.22" 32.22" 34.22" "
Cnnqy0"fgxkcvkqp" /2.72"1"-2.32" "

fu"
Ujcpm"fkcogvgt" 4.47" 4.82" 4.;2" 5.47" 5.82" 6.42" "
Cnnqy0"fgxkcvkqp" /2.52"1"-2.32" "

j" Jgcf"jgkijv" 3.;2" 4.32" 4.72" 4.92" 5.22" 5.:2" "

r" Vjtgcf"rkvej" 3.72" 3.:2" 4.22" 4.42" 4.72" 5.22/6.72" "
Cnnqy0"fgxkcvkqp" ‒32'" "

nt3+"
Ujcpm"tkdu"ngpivj"" 5.97" 6.47" 6.97" 7.72" 8.22" 9.22" "
Cnnqy0"fgxkcvkqp" ‒2.97" ‒3.22" "
Ftkxg"VZ" 32" 42" 42" 47" 52" "
Ftkxg"R¥" 3" 4" 5" "

Uetgy"ngpivj"nu" Uvcpfctf"vjtgcf"ngpivj"̃"nih"?"Hwnn"vjtgcf"̃"nir"?Rctvkcn"vjtgcf"̃"Vqngtcpeg<"‒"4.24+"
Pqokpcn"
ngpivj" okp" ocz" nih" nir" nih" nir" nih" nir" nih" nir" nih" nir" nih" nir" " "

42" 3:.;7" 43.27" 38" " 38" " 38" " 38" " " " " " " "
47" 45.97" 48.47" 43" " 43" 3:" 42" 3:" 42" " " " " " " "
52" 4:.97" 53.47" 48" 3:" 48" 3:" 47" 3:" 47" 3:" 46" " " " " "
57" 55.72" 58.72" 53" 46" 53" 46" 52" 46" 52" 46" 4;" 46" 4:" " " "
62" 5:.72" 63.72" 58" 46" 58" 46" 57" 46" 57" 46" 56" 46" 55" 46" " "
67" 65.72" 68.72" 63" 52" 63" 52" 62" 52" 62" 52" 5;" 52" 5:" 52" " "
72" 6:.72" 73.72" " " 68" 52" 67" 52" 67" 52" 66" 52" 65" 52" " "
77" 75.72" 78.72" " " " " 72" 58" 72" 58" 6;" 58" 6:" " " "
82" 7:.72" 83.72" " " " " " 58" " 58" " 58" 75" 58" " "
92" 8:.72" 93.72" " " " " " 64" " 64" " 64" 85" 64" " "
:2" 9:.72" :3.72" " " " " " 72" " 72" " 72" 95" 72" " "
;2" ::.47" ;3.97" " " " " " " " " " 82" " 82" " "
322" ;:.47" 323.97" " " " " " " " " " 82" " 82" " "
332" 32:.47" 333.97" " " " " " " " " " 92" " 92" " "
342" 33:.47" 343.97" " " " " " " " " " 92" " 92" " "

kp"uvgru"qh"32oo" " " " " " " " " " " " " " "
352/522" nu"Î4.22" nu"-4.22 " " " " " " " " " " " 92" " "

Cnn"uk¦gu"kp"oo"
"

̇" Kpvgtogfkcvg"ngpivju"cv"nu"ctg"rquukdng"
̇" Uetgyu"ykvj"rctvkcn"vjtgcf"@"72"oo"ngpivj"ykvj"ujcpm"tkdu 4+""32oo"œ"ni"ø3:oo"丸"ł3.7oȯ" Vjtgcfgf"ngpivju"dgvyggp"6'f"ø"ni"ø"niocz"ctg"rquukdng" 3:oo"œ"ni"ø"52oo"丸"ł3.9oo
" "
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"

"
3+"qrvkqpcn" "

Rqygt/Hcuv"ugnh/ftknnkpi"uetgy"/"Tckugf"eqwpvgtuwpm"jgcf"ykvj"hwnn/"qt"rctvkcn"vjtgcf"
̇" Ectdqp"uvggn"
̇" Rquukdng"uwthceg"vtgcvogpvu<"{gnnqy"qt"dnwg/¦kpe/rncvgf."dnwg"¦kpe/rncvgf"œ34-o."dqpwu/"¦kpegf."dwtpkujgf."pkemgn/1dtcuu"rncvgf"

Pqokpcn"fkcogvgt" 5.2" 5.7" 6.2" 6.7" 7.2" 8.2" "

f" Qwvgt"fkcogvgt" 5.22" 5.72" 6.22" 6.72" 7.22" 8.22" "
Cnnqy0"fgxkcvkqp" ł2.52" "

f3"
Eqtg"fkcogvgt"" 4.22" 4.42" 4.72" 4.92" 5.22" 6.22" "
Cnnqy0"fgxkcvkqp" /2.47"1"-2.32" ‒2.42" "

fj"
Jgcf"fkcogvgt" 8.22" 9.22" :.22" ;.22" 32.22" 34.22" "
Cnnqy0"fgxkcvkqp" /2.72"1"-2.32" "

fu"
Ujcpm"fkcogvgt" 4.47" 4."82" 4.;2" 5.47" 5.82" 6.42" "
Cnnqy0"fgxkcvkqp" /2.52"1"-2.32" "

j" Jgcf"jgkijv" 3.;2" 4.32" 4.72" 4.92" 5.22" 5.62" "

r" Vjtgcf"rkvej" 3.72" 3.:2" 4.22" 4.42" 4.72" 5.22/6.72" "
Cnnqy0"fgxkcvkqp" ‒32'" "

nt3+"
Ujcpm"tkdu"ngpivj"" 5.97" 6.47" 6.97" 7.72" 8.22" 9.22" "
Cnnqy0"fgxkcvkqp" ‒2.97" ‒3.22" "
Ftkxg"VZ" 32" 42" 42" 47" 52" "
Ftkxg"R¥" 3" 4" 5" "

Uetgy"ngpivj"nu" Uvcpfctf"vjtgcf"ngpivj"̃"nih"?"Hwnn"vjtgcf"̃"nir"?Rctvkcn"vjtgcf"̃"Vqngtcpeg<"‒"4.24+"
Pqokpcn"
ngpivj" okp" ocz" nih" nir" nih" nir" nih" nir" nih" nir" nih" nir" nih" nir" " "

42" 3:.;7" 43.27" 38" " 38" " 38" " 38" " " " " " " "
47" 45.97" 48.47" 43" " 43" 3:" 42" 3:" 42" " " " " " " "
52" 4:.97" 53.47" 48" 3:" 48" 3:" 47" 3:" 47" 3:" 46" " " " " "
57" 55.72" 58.72" 53" 46" 53" 46" 52" 46" 52" 46" 4;" 46" 4:" " " "
62" 5:.72" 63.72" 58" 46" 58" 46" 57" 46" 57" 46" 56" 46" 55" 46" " "
67" 65.72" 68.72" 63" 52" 63" 52" 62" 52" 62" 52" 5;" 52" 5:" 52" " "
72" 6:.72" 73.72" " " 68" 52" 67" 52" 67" 52" 66" 52" 65" 52" " "
77" 75.72" 78.72" " " " " 72" 58" 72" 58" 6;" 58" 6:" " " "
82" 7:.72" 83.72" " " " " " 58" " 58" " 58" 75" 58" " "
92" 8:.72" 93.72" " " " " " 64" " 64" " 64" 85" 64" " "
:2" 9:.72" :3.72" " " " " " 72" " 72" " 72" 95" 72" " "

Cnn"uk¦gu"kp"oo"
̇" Kpvgtogfkcvg"ngpivju"cv"nu"ctg"rquukdng"
̇" Uetgyu"ykvj"rctvkcn"vjtgcf"@"72"oo"ngpivj"ykvj"ujcpm"tkdu 4+""32oo"œ"ni"ø3:oo"丸"ł3.7oȯ" Vjtgcfgf"ngpivju"dgvyggp"6'f"ø"ni"ø"niocz"ctg"rquukdng" 3:oo"œ"ni"ø"52oo"丸"ł3.9oo
"
"
"
"
"
"
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"

"
3+"qrvkqpcn"

Rqygt/Hcuv"ugnh/ftknnkpi"uetgy"/"Rcp"jgcf"ykvj"hwnn/"qt"rctvkcn"vjtgcf"
̇" Ectdqp"uvggn"
̇" Rquukdng"uwthceg"vtgcvogpvu<"{gnnqy"qt"dnwg"¦kpe/rncvgf."dnwg"¦kpe/rncvgf"œ34-o."dqpwu/"¦kpegf."dwtpkujgf."pkemgn/1dtcuu"rncvgf"

Pqokpcn"fkcogvgt" 5.2" 5.7" 6.2" 6.7" 7.2" 8.2" "

f" Qwvgt"fkcogvgt" 5.22" 5.72" 6.22" 6.72" 7.22" 8.22" "
Cnnqy0"fgxkcvkqp" ł2.52"

f3"
Eqtg"fkcogvgt"" 4.22" 4.42" 4.72" 4.92" 5.22" 6.22" "
Cnnqy0"fgxkcvkqp" /2.47"1"-2.32" ł2.42" "

fj"
Jgcf"fkcogvgt" 8.22" 9.22" :.22" ;.22" 32.22" 34.22" "
Cnnqy0"fgxkcvkqp" /2.72"1"-2.32" "

fu"
Ujcpm"fkcogvgt" 4.47" 4.82" 4.;2" 5.47" 5.82" 6.42" "
Cnnqy0"fgxkcvkqp" /2.52"1"-2.32" "

j" Jgcf"jgkijv" 4.52" 4.72" 4.;2" 5.32" 5.62" 5.:2" "

r" Vjtgcf"rkvej" 3.72" 3.:2" 4.22" 4.42" 4.72" 5.22/6.72" "
Cnnqy0"fgxkcvkqp" ‒32'" "

nt3+"
Ujcpm"tkdu"ngpivj"" 5.97" 6.47" 6.97" 7.72" 8.22" 9.22" "
Cnnqy0"fgxkcvkqp" ‒2.97" ‒3.22" "
Ftkxg"VZ" 32" 42" 42" 47" 52" "
Ftkxg"R¥" 3" 4" 5" "

Uetgy"ngpivj"nu" Uvcpfctf"vjtgcf"ngpivj"̃"nih"?"Hwnn"vjtgcf"̃"nir"?Rctvkcn"vjtgcf"̃"Vqngtcpeg<"‒"4.24+"
Pqokpcn"
ngpivj" okp" ocz" nih" nir" nih" nir" nih" nir" nih" nir" nih" nir" nih" nir" " "

42" 3:.;7" 43.27" 38" " 38" " 38" " 38" " " " " " " "
47" 45.97" 48.47" 43" " 43" 3:" 42" 3:" 42" " " " " " " "
52" 4:.97" 53.47" 48" 3:" 48" 3:" 47" 3:" 47" 3:" 46" " " " " "
57" 55.72" 58.72" 53" 46" 53" 46" 52" 46" 52" 46" 4;" 46" 4:" " " "
62" 5:.72" 63.72" " 46" 58" 46" 57" 46" 57" 46" 56" 46" 55" 46" " "
67" 65.72" 68.72" " 52" " 52" 62" 52" 62" 52" 5;" 52" 5:" 52" " "
72" 6:.72" 73.72" " " " 52" 67" 52" 67" 52" 66" 58" 65" 52" " "
77" 75.72" 78.72" " " " " 72" 58" 72" 58" 6;" 58" 6:" " " "
82" 7:.72" 83.72" " " " " " 58" " 58" " 64" 75" 58" " "
92" 8:.72" 93.72" " " " " " 64" " 64" " 72" 85" 64" " "
:2" 9:.72" :3.72" " " " " " 72" " 72" " 72" 95" 72" " "
;2" ::.47" ;3.97" " " " " " " " " " 82" " 82" " "
322" ;:.47" 323.97" " " " " " " " " " 82" " 82" " "

Cnn"uk¦gu"kp"oo"
̇" Kpvgtogfkcvg"ngpivju"cv"nu"ctg"rquukdng"
̇" Uetgyu"ykvj"rctvkcn"vjtgcf"@"72"oo"ngpivj"ykvj"ujcpm"tkdu 4+""32oo"œ"ni"ø3:oo"丸"ł3.7oȯ" Vjtgcfgf"ngpivju"dgvyggp"6'f"ø"ni"ø"niocz"ctg"rquukdng" 3:oo"œ"ni"ø"52oo"丸"ł3.9oo
"
"
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"
3+"qrvkqpcn"

Rqygt/Hcuv"ugnh/ftknnkpi"uetgy"/"Yqqf"eqppgevqt"uetgy"ykvj"hwnn"vjtgcf"
̇" Ectdqp"uvggn"
̇" Rquukdng"uwthceg"vtgcvogpvu<"{gnnqy"qt"dnwg"¦kpe/rncvgf."Dqpwu/¦kpegf."dnwg"¦kpe/rncvgf"œ34-o"

Pqokpcn"fkcogvgt" 7.2" " " " " " "

f"
Qwvgt"fkcogvgt" 7.22" " " " " " "
Cnnqy0"fgxkcvkqp" /2.52" " " " " " "

f3"
Eqtg"fkcogvgt"" 5.22" " " " " " "
Cnnqy0"fgxkcvkqp" ł2.42" " " " " " "

fw"
Wpfgtjgcf"fkcogvgt 7.22" " " " " " "
Cnnqy0"fgxkcvkqp" /2.57" " " " " " "

fj"
Jgcf"fkcogvgt" :.47" " " " " " "
Cnnqy0"fgxkcvkqp" ł2.62" " " " " " "

G"
Jgkijv" 4.72" " " " " " "
Cnnqy0"fgxkcvkqp" ł2.52" " " " " " "

j" Jgcf"jgkijv" 4.82" " " " " " "

r"
Vjtgcf"rkvej" 4.72" " " " " " "
Cnnqy0"fgxkcvkqp" ‒32'" " " " " " "
Ftkxg"VZ" 42" 47" " " " " " "

Uetgy"ngpivj"nu" Uvcpfctf"vjtgcf"ngpivj"̃"nih"?"Hwnn"vjtgcf"̃"nir"?Rctvkcn"vjtgcf"̃"Vqngtcpeg<"‒"4.24+"
Pqokpcn"
ngpivj" okp" ocz" nih" nir" " " " " " " " " " " " "

42" 3:.;7" 43.27" 36" " " " " " " " " " " " " "
47" 45.97" 48.47" 3;" " " " " " " " " " " " " "
52" 4:.97" 53.47" 46" " " " " " " " " " " " " "
57" 55.72" 58.72" 4;" " " " " " " " " " " " " "
62" 5:.72" 63.72" 56" " " " " " " " " " " " " "
67" 65.72" 68.72" 5;" " " " " " " " " " " " " "
72" 6:.72" 73.72" 66" " " " " " " " " " " " " "
77" 75.72" 78.72" 6;" " " " " " " " " " " " " "
82" 7:.72" 83.72" 76" " " " " " " " " " " " " "
92" 8:.72" 93.72" 86" " " " " " " " " " " " " "
:2" 9:.72" :3.72" 96" " " " " " " " " " " " " "

Cnn"uk¦gu"kp"oo"
"̇" Kpvgtogfkcvg"ngpivju"cv"nu"ctg"rquukdng" 4+""32oo"œ"ni"ø3:oo"丸"ł3.7oo"̇" Vjtgcfgf"ngpivju"dgvyggp"6'f"ø"ni"ø"niocz"ctg"rquukdng" 3:oo"œ"ni"ø"52oo"丸"ł3.9oo
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"
3+"qrvkqpcn" "

Rqygt/Hcuv"ugnh/ftknnkpi"uetgy"/"Uocnn"eqwpvgtuwpm"jgcf"ykvj"hwnn"vjtgcf"
̇" Ectdqp"uvggn"
̇" Rquukdng"uwthceg"vtgcvogpvu<"{gnnqy"qt"dnwg"¦kpe/rncvgf."dnwg"¦kpe/rncvgf"œ34-o"
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"
"
"
" "

Appendix 24 / 35



"

"
3+"qrvkqpcn"

Rqygt/Hcuv"ugnh/ftknnkpi"uetgy"/"Tckugf"eqwpvgtuwpm"jgcf"ykvj"hwnn/"qt"rctvkcn"vjtgcf"
̇" Uvckpnguu"uvggn"

Pqokpcn"fkcogvgt" 5.2" 5.7" 6.2" 6.7" 7.2" 8.2" "

f"
Qwvgt"fkcogvgt" 5.22" 5.72" 6.22" 6.72" 7.22" 8.22" "
Cnnqy0"fgxkcvkqp" ł2.52" "

f3"
Eqtg"fkcogvgt"" 4.22" 4.42" 4.72" 4.92" 5.22" 6.22" "
Cnnqy0"fgxkcvkqp" /2.47"1"-2.32" ł2.42" "

fj"
Jgcf"fkcogvgt" 8.22" 9.22" :.22" ;.22" 32.22" 34.22" "
Cnnqy0"fgxkcvkqp" /2.72"1-2.32" "

fu"
Ujcpm"fkcogvgt" 4.47" 4.82" 4.;2" 5.47" 5.82" 6.52" "
Cnnqy0"fgxkcvkqp" /2.52"1"-2.32" "

j" Jgcf"jgkijv" 3.;2" 4.32" 4.72" 4.92" 5.22" 5.:2" "

r"
Vjtgcf"rkvej" 3.72" 3.:2" 4.22" 4.42" 4.72" 5.22/6.72" "
Cnnqy0"fgxkcvkqp" ł32'" "

nt3+"
Ujcpm"tkdu"ngpivj" 5.97" 6.47" 6.97" 7.72" 8.22" 9.22" "
Cnnqy0"fgxkcvkqp" ‒2.97" ‒3.22" "
Ftkxg"VZ" 32" 42" 42" 47" 52" "
Ftkxg"R¥" 3" 4" 5" "

Uetgy"ngpivj"nu" Uvcpfctf"vjtgcf"ngpivj"̃"nih"?"Hwnn"vjtgcf"̃"nir"?Rctvkcn"vjtgcf"̃"Vqngtcpeg<"‒"4.24+"
Pqokpcn"
ngpivj" okp" ocz" nih" nir" nih" nir" nih" nir" nih" nir" nih" nir" nih" nir" " "

42" 3:.;7" 43.27" 38" " 38" " 38" " 38" " " " " " " "
47" 45.97" 48.47" 43" " 43" 3:" 43" 3:" 42" " " " " " " "
52" 4:.97" 53.47" 48" 3:" 48" 3:" 48" 3:" 47" 3:" 46" " " " " "
57" 55.72" 58.72" 53" 46" 53" 46" 53" 46" 52" 46" 4;" 46" 4:" " " "
62" 5:.72" 63.72" " 46" 58" 46" 58" 46" 57" 46" 56" 46" 55" " " "
67" 65.72" 68.72" " 52" " 52" 63" 52" 62" 52" 5;" 52" 5:" " " "
72" 6:.72" 73.72" " " " 52" 68" 52" 67" 52" 66" 52" 65" " " "
77" 75.72" 78.72" " " " " " 58" " 58" " 58" " " " "
82" 7:.72" 83.72" " " " " " 58" " 58" " 58" 75" " " "
92" 8:.72" 93.72" " " " " " 64" " 64" " 64" 85" " " "
:2" 9:.72" :3.72" " " " " " 72" " 72" " 72" 95" " " "

Cnn"uk¦gu"kp"oo"
"

̇" Kpvgtogfkcvg"ngpivju"cv"nu"ctg"rquukdng"
̇" Uetgyu"ykvj"rctvkcn"vjtgcf"@"72"oo"ngpivj"ykvj"ujcpm"tkdu 4+""32oo"œ"ni"ø3:oo"丸"ł3.7oȯ" Vjtgcfgf"ngpivju"dgvyggp"6'f"ø"ni"ø"niocz"ctg"rquukdng" 3:oo"œ"ni"ø"52oo"丸"ł3.9oo
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