Mobile access and working tower made of prefabricated
elements — Materials, dimensions, design loads, safety and

performance requirements
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Foreword

W&

This document (EN 1004:2004) has been prepared by Technical Committee CEN/TC
53”Temporary works equipment”, the secretariat of which is held by DIN.

XA (EN1004: 2004) HECARZR Giey CEN/TCS3 “Im iy AR B Sl
A AR L4k DIN £747

This European Standard shall be given the status of a national standard, either by
publication of an identical text or by endorsement, at the latest by June 2005, and
conflicting national standards shall be withdrawn at the latest by June 2005.
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This document supersedes HD 1004:1992.
EAPRHEN S HD1004: 1992

The development of mobile access and working towers is from two roots:

---- scaffold manufacturers placed prefabricated unanchored scaffolds on four legs
and castors and

---- ladder manufacturers began to construct mobile access towers with light-weight
ladders using aluminum frames and castors.
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Taking this into account, CEN/TC 53 decided in 1980 to standardize the manufacture
of mobile access and working towers in parallel with the European standardization of
prefabricated service and working scaffolds EN 12810-2 and EN 12811-3.

STk, CEN/TCS3 fE 1980 fFuksE, i (1 nl B s TS U braE 22 5 R bt
EN12810-2 Fl EN12811-3 /K F-AHY .

For materials, this document refers only to valid documents. However, a large stock of
equipment made of materials conforming to documents no longer valid is in use. The
document does not cover this equipment.
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During discussion of the draft it was noted that the average height of people is
increasing and that consideration will have to be given in later editions to altering
vertical dimensions.

FERURR I 18 AR 2 B g, 2% RE BIX S 7 BB 0k .

According to the CEN/CENELEC Internal Regulations, the national standards
organizations of the following countries are bound to implement this European
Standard: Austria, Belgium, Cyprus, Czech Republic, Denmark, Estonia, Finland,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Slovakia, Spain, Sweden,
Switzerland and United Kingdom.
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1 Scope
1 Y

This document applies to the design of mobile access and working towers made of



prefabricated elements with a height from 2.5m to 12.0m (indoors) and from 2.5m to
8.0m (outdoors).

RXASSAFE ] T R S T2, A R BN 2.5m 2 12.0m (CFERD, 55
2.5m #| 8.0m (F4M).

This document:

---- gives guidelines for the choice of the main dimensions and stabilizing methods;
---- gives safety and performance requirements; and

---- gives some information on complete towers.
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NOTE In this document “indoors” means that the towers is not be exposed to wind,
and “outdoors” means that the tower may be exposed to wind.
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2 Normative references

2 trESE

The following referenced documents are indispensable for the application of this
document. For dated references, only the edition cited applies.

PAF 22 SCARET3XAN SO IE A2 2 . 6 T BRI 2% 30k, R glH
IRRCA A & H

EN74, Couplers, loose spigots and base-plates for use in working scaffolds and
falsework made of steel tubes- Requirements and test procedures

EN1298, Mobile access and working towers — Rules and guidelines for the
preparation of an instruction manual

EN1991-2-4, Eurocode 1: Basis of design and actions on structures — Parts 2-4:
Actions on structures — Wind actions

EN1993-1-1: 2005, Eurocode 3: Design of steel structures — Part 1-1: General rules
and rules for buildings

EN1995-1-1, Eurocode 5: Design of timber structures — Part 1-1: General rules and
rules for building

EN1999-1-1, Eurocode 9: Design of aluminium structures —Part 1-1: General rules —
General rules and rules for buildings



EN12810-2, Fagade scaffolds made of prefabricated components — Parts 2: Particular
methods of structural design

EN12811-2, Temporary works equipment — Part 2: Information on materials.

EN12811-3, Temporary works equipment — Part 3: Load testing

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
3 FAMEN
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3.1 mobile access and working towers

Scaffold structures which:

---- are capable of being used free-standing;

---- have one or more working platforms;

---- are assembled using prefabricated components;

---- have the dimensions fixed by the design;

---- have normally four legs with at least four castors;

---- are stable, by support on the ground and if necessary by support to a vertical
construction by wall strut.
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3.2 height (H)

Distance from the ground to the upper surface of the top platform
32 BE (H)

MHBTET 2 TR 6 (0 2R TR

3.3 castor wheel
Swiveling wheel secured to the base of a member to enable the tower to be moved

3.3 B
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3.4 adjustable leg
incorporated into the structure only for plumbing a tower when situated on uneven or
sloping ground. An adjustable leg may be fitted with either a castor wheel or a base



plate.

3.4 A
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3.5 platform component

unit of platform that supports a load on its own
3.5 FHAMN
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3.6 bracing member

means used to stiffen the structure
3.6 3kt
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3.7 outrigger

component that increases the effective base dimensions of a tower, with provision for
the attachment of a castor.

3.7 Xh#
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3.8 stabilizer

component that increases the effective base dimensions of a tower, without provisions
for the attachment of a castor

3.8 FeE 4
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3.9 ballast

weights placed at the base of the tower to increase to overturning
3.9 KM
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3.10 wall strut

means for providing compressive restraint to prevent a tower overturning. It is
normally a horizontal tubular member, one end of which is coupled to the tower,
while the other end rests against a wall or other structure

3.10 THEfE
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3.11 stairway
means of access intended for persons carrying tools or materials

3.11 ®&F
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3.12 stairladder

means of access intended for persons not carrying tools or materials
3.12 H#h
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3.13 inclined ladder
means of access intended for persons not carrying tools or materials with an
inclination from 60° t075°

3.13 Rk
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3.14 vertical ladder
means of access intended for persons not carrying tools or materials with an
inclination of 90°

3.14 EHH
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3.15 platform

one or more platform components forming a working area
3.15 ‘F&

—AEEAT G A A TAEX

3.16 length (L)

Greater of the two plane dimensions at the platform level (see Figure 1)
3.16 KF (L)

- B TP RS B HIRAS (ZILEIEE 1)

3.17 width (W)
lesser of the two plane dimensions at the platform level (see Figure 1)
317 ®E (W)
B RPN RSB R IRAS (S ILEIEE 1)
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Figure 1 —Width (W) and length (L)

4  Classificatio
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4.1 Load classes

41 REFER

The classes of uniformly distributed load are given in Table 1.
Tables 1 ---- Classes of uniformly distributed load

Load class Uniformly distributed load q kN/ m*
2 1.50
3 2.00
R 1P gs K3 o RO 55 2
R 1I— PR AR EESR
TBEER TG KN/ m?
2 1.50
3 2.00

4.2 Access classes

Four options for access to the platform are described in 7.6.
42 BREHR

7.6 L T YRR AT

5 Designation

The following data are required for the designation of all prefabricated mobile access
and working towers:

a) class of uniformly distributed load (see 4.1);

b) maximum height outdoors/indoors;

c) access classes (see 4.2).

5. UifH

LA Sl S 0T B 10k o) A% 80 AT & i 06 200 i B -
a) ‘PRI AEEEH (S 4.1);

b) =N/ A K

o) BIEEH (2 4.2)

EXAMPLE
Tower EN 1004 2 8/12 AB XX

class 2 i |

maximum height |
outdoors & m
indoors 12 m I

access through |
stainway and stairladder |

6 Materials



6 AR

Materials shall fulfill the requirements given in documents where design data are
provided. Information for the most commonly used materials are given in EN
12811-2.

PHBLA AT A R AT BB Bk . 3 A BLAE EN12811-2 9l -

Steel shall be protected by one of the methods given in EN 12811-2, Clause 8 or zinc
coated with an average thickness of 15 1 m.

PRPEINZ Z M EN12811-2, 5 8 245 (1 A B A% IS 500 15 0 m fR47,

7 General requirements

7 BARER

7.1 General

7.1 R

The following sub clauses specify the minimum requirements for the mobile access
and working tower including platforms.

PUR 4626 T shikde, TAER AP 6 R AREK .

It shall be possible to fix platforms for erection and dismantling purposes with vertical
distances between platforms not exceeding 2.10m.

T e 2k SR, IR (36 B B AN e 2.10 K.

7.2 Dimensions

7.2 R~F

The minimum width, W, of the platform shall be 0.60m and minimum length, L1,
shall be 1.00m. The minimum clear height between platforms “H” shall be in
accordance with Table 2.

FEMERNEE (W) FEEKEE (LD 43504 0.60 KA1 1.00 K. 5Hflid e
M LA~ 5 2 P

Table 2---- Clear height classes 1% & & 4328

Clear height class /5 /& 732K Minimum clear height H in m
AR E A CRO
H1 1.85
H2 1.90

7.3 Apertures within platforms
The aperture shall be as small as practicable, and it shall have a minimum clear
opening of:
0.40m wide x 0.60m long
73 FEH&E
-5 TR BN R A e, d /R I AR -
0.4 K% X0.6 KK



Apertures in platforms shall not exceed 25 mm in width. This does not apply to
apertures like hand holes in hatches.

V-5 ) B9 B AN BEER H 25mm,  (HEFREANTE H] T N T A Ta] B

Access to a working platform through an aperture in a platform shall be provided with
means to prevent falling through.

FHCP G A ERE AR5 BN DS & Pl e A

7.4 Side protection 334
7.4.1 General Bi&
For allowable dimensions see Figure 2.
B RSZ WK 2.
Dimensions in millimeters unless otherwise stated

LR/ 27 ST AN -7 o

Tm

2150

Figure 2-----Side protection dimensions & 2—3"i21 R~}
Side protection components shall be incapable of removal except by direct intentional
action.

BRARSGE, A B I A R AR ASBESRED o

It shall be possible to erect protection at platform edges comprising:
a) at least one principal guardrail and intermediate side protection;
b) toe-board

VA ke prik= iU E/RIVANEE

a) B/ 1A FEAHP AR R4 A

b) il IR .

7.4.2 Principal guardrail
7.4.2 EEPE



The principal guardrail shall be fixed so that its top surface is 1 m or more above the
adjacent level of the working area everywhere (minimum height 950 mm).1)
1) See A-deviation

Ly I, IR T Al A 1) A DX A b 12K

7.4.3 Intermediate side protection

7.4.3 AP

Intermediate side protection shall be fixed between the principal guardrail and the
toe-board.

HR TR P 5 [ A 24 AR RS AR 2 1]

Intermediate side protection may consist of:

---- one or more intermediate guardrails, or

---- a frame, or

---- a frame of which the principal guardrail forms the top edge, or
---- a fencing structure.

Hr TR p AR P 2 R

— EE AP,
B HESE
B 24 2 T 3 5 [ A
ey iyt oy AR

Openings in the side protection shall be so dimensioned so that a sphere with a
diameter of 470 mm will not pass through them.

PR D ARFTIE, EEARN 470 K AERA T .

7.4.4 Toe-board

7.4.4 BSHIER

It shall be possible to fix a solid toe-board such that its top edge is at least 150mm
above the adjacent platform level.

] (R AR 5 ol o, L TR AT TR 5 v th 22D 150 22K

7.5 Castor wheels 52

7.5.1 General iz U

Castor wheels shall be fixed to the tower in such a way that they cannot be accidentally detached.
VRS 732 BB G AN B A SR M 3

7.5.2 Brakes 7%

All castors shall have wheel brakes. They shall have swivel brakes unless by their design they are
not eccentric when locked.

PP IR BOZ AR 7R ZE BRI T Bl S R AT, Irf RIS HT A e A4

The brake mechanism shall be designed in such a way that it can only be unlocked by a deliberate
action.

M RGBT A RERA TR A REST T



The brake mechanism shall effectively prevent any rotation of the wheel when a horizontal force
of 0,30 kN is applied through the vertical swivel axis of the castor as close as possible above the
castor housing and in the rolling direction of the castor. The full value of the specified service load
per castor wheel is to be applied when testing the castor brakes. A minimum of five control tests
shall be carried out.

4 —~0.3KN /K it [ e S5 1)y Sl ECRERG b, YRS T TR, R ZE R G n] LA
AR IR T ERE o AEMEUIAS R 4R, S0 e R R 2RI . R/ S
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7.5.3 Test loads %, i,

The vertical service load per wheel given by the manufacturer of the MAT (Mobile Access Tower)
shall be verified by a minimum of 5 tests.

SRR AL R ) H AR (BEhE2R) 2GSyl

The test load shall be three times the service load per castor wheel derived from the most unfavourable
load combination from Table 4.

IR B 5 A TR A3 RS, BRI AE BRI B EH G A .
When the brakes are locked, an initial vertical load of 0,50 kN shall be applied. The plate of the
fork shall be taken as the origin for measurements of vertical displacement dc and the residual
deformation dr. The load shall be increased to the maximum test load, maintained for one minute
and the vertical deformation dc shall be measured. The load shall be returned to 0,50 kN. After
30 min the residual deformation dr shall be measured.

MR EGUER, SOknf A AGTE B2 FT LAY o 70708 LAY i B iz IR aa I B AL
M, RIAREE I dre B BOZ IS BN RN EGT , 4ERr—0 4, NMinE gAY B
[1H£10.3050 805, MEARARASIP A LR o

The test shall meet both of the following requirements:

T Db 703 2 T PR

— residual deformation dr after 30 min shall not be more than 1,5 mm;

30 FIR IR AR AZIE A% KT 1.5 mm

— total deformation dc shall not be more than 15 mm.

SARTEANY KT 15mme

The service load is verified if all five tests meet the test requirements.

QOR A A TLI R BR, TARRAT T A

7.5.4 Wheels 51
Wheels shall be of punctureless type.

B MOZR T AL

7.6 Access to platforms

7.6 P& BT

7.6.1 General

7.6.1 B

The access type is classified by a letter A, B, C, or D as follows:
A MAAA N A, B, C, D PURPZRAL.

---- Access type A: Stairway;

----Access type B: Stair ladder;



----Access type C: Inclined ladder;
----Access type D: Vertical ladder.
A- HER;
B- #k#f;
C- b
D- EFf.

Where a range of access types is provided, a combined classification is used.

W RENE T RARR I E L, IS AT DU 4570 2K

EXAMPLES #i-F

Type AXCX means that stairways and inclined ladders can be provided.

Type ABCD means that all four types of access can be provided.

NOTE: The X in the designation means that those types of access are not provided.
M AXCA EIRAT BRAL TP R AR o

M ABCD EWRAEFTAIN 4 Fhiit.

A X EEA R AR —Fh

7.6.2 General requirements

7.6.2 BARER

Access to platforms in an assembled tower shall be within the main structural
supports and shall:

---- be secured against unintentional loosening;

---- not rest on the ground;

---- have a distance from the ground to the first step or rung of 400 mm maximum (if
the first step is a platform, 600 mm is allowable);

---- have steps/rungs with constant spacing and a slip resistant surface.

LU IE AT 2R B RE N R AR AL 0 I T2 - 2 45 R -

—— IR L AN

ANRECE AR L

b T 21 55— ANRERT (R B B 5 Kl 400 222K, G EE— 24814, NIE &ALl
7 600 =K,
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7.6.3 Requirements for stairway and stair ladder
7.6.3 BERS AERA I ZE K

7.6.3.1 General

7.6.3.1 B

The outside of stair flight shall be provided with a handrail which runs approximately
parallel to the stairs. Where a flight of stairs is provided in a continuous dog-leg style,
a handrail shall be also be provided on the inside. When flights of stairs are
interrupted by platforms at <2.1 intervals, the inside handrail may be omitted.

HEERAMU T AR T, SEREUGHER-AT . JESET I RS N I 2 BT
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Flights of stairs in a continuous dog-leg style shall have landings. Each of these stairs
shall have a minimum of one landing and this shall have a minimum length of 300
mm.

HESAT W RIS R & B DR R MR B, RN
300 =K.

The minimum clear height for access measured between the steps and the supporting
structure of the stairway or stairladder above shall not be less than 1.75m.

Bl 7 B SCER AR 2 8] R B M AN RE AN T 1.75 K

7.6.3.2 Requirements for stairway class A (see Figure 3)

76.32AK=HEXR: WK 3

- Inclination 35°<o <559 fHigE
- vertical step depth 190mm<t<250mm; It [ B R
- Minimum step width d=125mm; B 5N 58 L
- Minimum clear width 400mmy; 55 /)N 75+ 5
- Horizontal gap between steps ~ 0<g<50mm; FH 5] 7K~ [H] B
g i
] 77"

- / /_./‘
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Figure 3 — Dimensions of stairway

7.6.3.3 Requirements for stairladder class B (See Figure 4)

- Inclination 35°<q <559 fHiigE

- Vertical step depth 150mm<t<250mm; ¥ B BEBRREE
- Minimum step width d=80mm; B 5% /) %

- Minimum clear width 280mm; iz /B

- Horizontal gap between steps  0<g<160mm; Ak [A] 7K -] FE
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Figure 4 — Dimensions of stailadder

7.6.3.4 Requirements of inclined ladder class C (See Figure 5)

7.6.3.4 C ZFHIIER (ZHH5)

- Inclination 8%} 60°<a <75°

- Step spacing AR [H] 230mm<t<300mm;
- Step depth  BEMRIASE d>80mm;

- Rung spacing A4 [A]H 230mm<t<300mm;
- Rung depth R RS R 20mm<d<80mm;

- Minimum clear width &/ 7% 280mm;

- Maximum vertical distance between different platforms 4.2m;

PRS- 22 18] () die /N T LR 12
- Maximum distance between the ground and the first platform  4.6m.

MHILTE] 22— 5 2 8] (1 B KB

B

5

izt

Figure 5 — Dimensions of inclined ladder

7.6.3.5 Requirements of vertical ladder class D (See Figure 6)

7.6.35D ZEMKIER (ZHH6)

From the front edge of the step or from the centre of the rung to any obstacle behind
the stairway/ladder there shall be a horizontal distance of s=150mm minimum (see
Figure 6).



BT R 25 B8 8 MRS 1) HP T8) B RS A AR 5 S AT A B ), Wz — N
NIKCEEEES s=150mm (ZWE 6).

- Rung spacing A4 [H] #E 230mm=<t<300mm;
-Rung depth RN R 20mm<d<5Imm;

- Minimum clear width &% /M%7 280mm;

- Maximum vertical distance between different platforms 4.2m,;

AR 22 18] B f /N T LR 12
- Maximum distance between the ground and the first platform  4.6m.

M TSR — A1 5 2 8] ) fe K
g
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s
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)_

He N
a) Separate ladder  b) Integral ladder
Figure 6 — Dimensions of vertical ladder
7.7 Means for stabilizing
7.7 RREMSKTTN
7.7.1 Stabilizers and outriggers
7.7.1 FRESRIMLIN IR
The stabilizers and outriggers of a tower shall be purpose designed as component of
the main structure and shall provide means of adjustment to ensure contact with the
ground.
ARG BIFRE AR AL A SCIRN Dy T B S5 M AL 7y, JF BB BLl 5 5 2 LAsi Ok
Pk b 1

The method of fixing the stabilizer or outrigger to the tower shall have adequate
strength and shall be such that the reaction loads in the stabilizer or outrigger are
transferred to the tower without slip, rotation, or other movement of the stabilizer or
outrigger.

F F8 8 S BUR AN SR ] AE TAE & LRI R NAT 787 R, JF FLAGE ds sz b
SCH RN S AR B TAE G b, FRE a8 s SCRANREAT I, e i 3))

7.7.2 Ballast
If ballast is necessary, it shall be securely positioned and made of rigid materials such
as steel or concrete, but excluding liquids or granular materials.



7.7.2 e
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7.8 Connections

7.8 ERAF

7.8.1 General

7.8.1 ¥id

Each connection device shall be effective, easy to monitor and the components shall
be easy to assemble. The securing of components forming part of the structure of the
scaffold and side protection components shall make them incapable of removal except
by direct intentional action.

A ER B AR, S, I AR BT A B EEZ4b,
TR S5 Ry iy 2 A A By P A SRR EAT AN BERS 51

7.8.2 Vertical spigot and socket connection

7.8.2 EEEEMAIEZRMSE

When assembled, the horizontal movement (slack or play) between upper and lower
components shall not exceed 4 mm or a movement away from the centre line of 2
mm.

BWn, BN ZRKF s (FAsheissh) ANIZEE 4mm 5035 5 oL
MBS AN ZEL 2mm.

In all cases it shall not be possible to disconnect an upper component laterally until
the upper component has been lifted more than 80mm.

FEFTA O N L AR AN BE ) 320 70 B B A i i 32 T L 80mm.

When the spigot and socket connection acts over a distance less than 150mm, the
connection shall be provided with a positive locking device, such as a cross pin, to
prevent the upper component from being lifted unintentionally.

M ML AR IE R K AT 150mm i, SR HHE —MeEE,
WHERS, Bk EIAL S

The captive locking device shall be placed in such a way that its positive action can be
monitored visually.

S A2 M e 8 B AL ST AT WAL

7.8.3 Other vertical connections

7.8.3 oAt HIERM

There shall be equivalent provision related to 7.8.2 to limit the risk of accidental
disconnections.

%A A5 )T 7.8.2 HR 2 BR AR A W T R KUK

NOTE  Other strength requirements can impose further limitations on the
arrangement of connections.



TE A8 SR AT LLBRBE A 1 HES o

7.9 Platform components

Components of platforms shall be durable and shall have a slip-resistant surface. It
shall be possible to secure these components so that overturning or removal by wind
not possible.

7.9 FEAMF

V- G AL AR ] HAT BT R o IXLEZH A0 20 f B X R A% 5

7.10 Erection and dismantling

The tower shall remain stable and resist all loads imposed on the components also
during erection and dismantling.

7.10 ZERAYFRR

ARG A5 2 AR R LR o DL OR FEAG I I HLREARAE -t on e 24 E i) g

9 Instruction manual

For each type of prefabricated equipment the manufacturer shall produce an
instruction manual for use on site. The instruction manual shall include at least the
data according to EN 1298.

9 &M Tt

X TR ANPGRS E, G R AR A M T A T A A AR
EN1298.

10 Marking

10 #rid

10.1 Components

10.1 41

Each purpose designed component shall be marked with:

a) asymbol or letter to identify the MAT system and its manufacturer;

b) the year of manufacture, using the last two digits. Alternatively a code for tracing
the year of manufacturer may be used.

Marking shall be so arranged that it will remain legible for the life of the component.

The size of the lettering may take account of the size of the component.

REAS B I 20 R TR

a) FFF5 B BEARTE MAT R GR35 7

b) M WA A RoR TG Ty . Sr A A] DB BRI ) AR A .

PRAGERAZ AT LIS M HEA . AR RN AT AZH AL R

10.2 Manufacturers plate
A manufacturer’s plate showing the information below shall be displayed and visible
from the ground level on all mobile access and working tower:



a) manufacturer’s mark;

b) designation;

¢)”Instructions for erection and use to be followed carefully” in the respective
language.

10.2 AR

A TAEG ERHIE R L2 SR LU E R, T glin] DL i 2
a) it pAnids

b) HFK;

c) M&BRES A “ R g i WA ] 3] 7

11 Structural design

11 Mt

11.1 Basic design principle

111 FARB RN

11.1.1 Introduction

11.1.1. 58

Mobile access and working towers shall be designed for load bearing capacity,
serviceability and resistance to overturning. Unless otherwise stated in this clause, the
documents for structural engineering shall be applied.

AR TAE G B2 BB, @B o BRI S Jefh e, 4t
RSO R AE H

The strength of joints and connections (e.g. welded joints, compressed connections,
hollow type rivet connections) shall be verified.

A RIAERRAF ISR (i, R, PSR, MIREIET ) BRE .

Concepts relate to the limit state method.

Full scale or detail testing may be undertaken in accordance with EN 12811-3 to
supplement calculation.

FH GBI A S H ) 5

MR EN12811-3 BE47 4 s e 4 il b 78 H 5

11.1.2 Structural design of components

11.1.2.1 Steel

The structural design shall be in accordance with EN 1993-1-1 taking into account EN
12811-2.

11.1.2 AfEHEt

11.1.2.1 4N

MR EN1993-1 #EAT 45 e it, IF% 18 EN12811-2,

11.1.2.2 Aluminum

The structural design shall be in accordance with EN 1999-1-1 taking into account EN
12811-2.

11.1.2.2 %5



FERIVEL R EN1999-1-1, J1% & EN12811-2,

11.1.2.3 Timber

The structural design shall be in accordance with EN 1995-1-1 taking into account EN
12811-2.

11.1.2.3 K&}

LER BRI EN1995-1-1, I 18 EN12811-2,

11.1.2.4 Other materials
Appropriate documents shall be applied for the structural design. If European
document do not exist, International documents may be applied.

11.1.2.4 FHAbE
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11.1.3 Limit states

The limit states are classified into:
---- ultimate limit states;

---- serviceability limit states.

11.1.3 PRxEEHH
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At ultimate limit state the design value for the effect of actions, that is the design
value of an internal force or moment, Ed, shall not exceed the design value of the
corresponding resistance, Rd, in accordance with the expression

Ed <Rd

PR BRAB R € ie sh ORI B v B, e b2 5 — A 0 sl s g e o i, A3
AT, Ed ANped it AN ) Rd 3.

Ed<Rd

The design value, Ed, for the effect of action is calculated from the characteristic of
the actions specified in 8.2 and 8.3 by multiplying each by the corresponding partial
safety factor, Y F.
BRI VA Bd 20k 8.2 F1 8.3 BLIfis gl M AE 73 7l 3F LAAH Y. 1) 2 4 [A]
2 Y FRIFE M.

The design value of the resistance, Rd, is calculated from the characteristic values
specified in 11.3 by dividing by a partial safety factor, y M.

PP HBerHE R, A 113 HRFAEAEL R T — N8 22 2 R v M 1K

At serviceability limit state the design value for the effect of actions specified in the
serviceability criterion, Ed, shall not exceed the limiting design value of the relevant
serviceability criterion, Cd.

Ed<Cd
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11.2 Structural analysis

11.2.1 Choice of a model

11.2 S5t #r

11.2.1 A EFE

The models adopted shall be sufficiently accurate to predict the structural behaviour
level taking into account the imperfections given in 11.2.2.

R R RS A B PN S5 M RFAE /KT, JF5 8 11.2.2 B A g3
M.

The analysis carried out by checking separate planar systems shall consider the
interaction.

ErAE AN IR S 0T 25 FE AL HAE

11.2.2 Imperfections

11.2.2 #Fa

11.2.2.1 General

11.2.2.1 #id

The effects of practical imperfections, including residual stresses and geometrical
imperfections, such as out of vertical, out of straight and unavoidable minor
eccentricities shall be taken into account by suitable equivalent geometrical
imperfections.

SEBRGR A SEN, ELRESR B A LAT SR EE, anANTE B, ANBE E AN AT S 4R
N, N R

The method of application shall be in accordance with the respective specifications of
the relevant design documents, for example, for steel EN 1993-1-1, for aluminium EN
1999-1-1. Deviating from these specifications, the assumptions concerning
imperfections in global frame analysis shall comply with 11.2.2.2.

I8 U5 VARG G Bk SO E H REE » 49140, 4 EN19930101, 57 EN1999-1-1.
R T IXEERE, KT Elai T EREE RS E 11.2.2.2,

The equivalent geometric imperfections need not be geometrically compatible.

A IRV ERT JLAR] S5 B AN 2 5R FAT — B0 LTk

11.2.3 Rigidity assumptions

11.2.3 WA E

11.2.3.1 Joints between tubular members

11.2.1 SEFIESR

The joints between tubular members may be assumed to be rigid connections if the
spigot permanently fixed to one document and if:
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---- the overlapping length of the spigot is at least 150mm and
BB B R 150 2K

---- the play between the nominal inner diameter of the tube and the nominal outer
diameter of the spigot is not greater than 4mm.

TN AR S B AN HARZ A (R B B AR 4 22K

Or 8 ¥

---- the overlapping length of the spigot is at least 80 mm and

BB BRI BT R 80 22K

---- the play between the nominal inner diameter of the tube and the nominal outer
diameter of the spigot is not greater than 2mm.

BTN HA S L E MAME HARZ s A 2 2K,

This is assumption applies to tubular members with external diameters not exceeding
60mm.

DL BB T AN HARANBEEE L 60 2K

If one of these requirements is not met, for example if spigots according to EN 74 are
used, the joints shall be modeled as an ideal hinge. Alternatively, a detailed check on
the spigot and standard may be made (see 11.3.3.2).

R CL_EATAT — S AFF G 2K, Bl ] T EN74 RS, I R 2T 3 ik
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11.2.3.2 Connecting devices

11.2.3.2 B %

The realistic load-deformation behavior of the connecting devices shall be
incorporated in the model for the analysis. Alternatively joints may be modeled by
assumptions which are on the safe side.

AL R SE BB AR TN 2 R BB BT (8 — AN TR B KT 70 o B HY T %2
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NOTE ENV 1993-2 and EN 12811-3 give some information on semi-rigid
connections.

VEER: ENV1993-2 Fl EN12811-3 $4t T — Lo [P HE 145 B

For the determination of the relevant parameters for semi-rigid connecting devices in
prefabricated towers, see EN 12810-2.

X T TS )2 W P S B AR SR R B E . W5 27% EN12810-2.

Where the connections to standards are made by prefabricated joints, for example in a
modular system, the design moment-rotation characteristic of ledger-to-standard or
transom-to-standard connections shall be determined.

11.2.4 Resistance
11.2.4 FH A
11.2.4.1 General



11.2.4.1 B&

The characteristic values of the resistance shall be calculated using the characteristic
values of the mechanical properties (for example the yield strength fy.k), which are
given in EN 12811-2 or may be taken from relevant documents.

BH 7 B AEAB N 1% A8 FH EN12811-2 BRAH OGS b4t AU E ek voE 5 (4l
PUEBERE fyk) .

For steel or aluminium members the resistances shall be determined in accordance
with 5.4 of EN 1993-1-1:2005 or 5.3 of EN 1999-1-1 respectively.

ST EESE IR T, AR BIXE R, EN 1993-1-1:2005 [¥] 5.4 Fl EN 1999-1-1
¥ 5.3,

11.2.4.2 Connecting devices

11.2.4.2 EEwRH%

To establish the characteristic values of resistance for:

PREL N AR DA 7 BH 7 )R HE A -

a) connections covered by the scope of structural engineering regulations: see
relevant design documents;

a) I AR TRE R VO A (R0 s T S AR OGO SO

b) semi-rigid connection devices for prefabricated tower: see EN 12811-3;

)P ES (1) WIVEIE R e % . 2 [ EN12811-3

c) other connection devices which do not comply with a document test shall be
carried out. See e.g. EN 12810-2.

o) FAth 5 SCAFIAATT (RIE R %, 152 EN12810-2

11.3 Verification

11.3 #&se

11.3.1 General

11.3.1 @ik

For the determination of internal forces and moments, elastic methods shall be used.
For example for steel see ENV 1993-1-1:1993,5.2.1.3.

XP N R Jy d g, N AT B E T k. B, 1E 2 I ENV
1993-1-1:1993,5.2.1.3.

The influence of the deflections on the internal forces and moments shall be taken into
account; the equilibrium of the displayed system shall be calculated by the use of a
second-order analysis or by the use of a first-order analysis with amplification factors.
I RN 00 3 A 22 (R S0 R 0 2R 8 )-8 T A P 38 R 20 B o SR e o
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11.3.2 Partial safety factors

JryB g A B

11.3.2.1 Partial safety factors for actions, Y ¢

JATR U AER, Y

Except when stated otherwise, the partial safety factor, Y p, shall be taken as follows:



BRAF A IE, SNRAZ 2R v N NR:
a) ultimate limit state
Y ¢ =1.5 for all permanent and variable loads;
Yy F=1.0 for accidental loads;
a) il FROIRZS -
Ye=15, XTHrAAZRNR] ARSI 5
v p=1.0, FARAfr
b) serviceability limit state

v ¢l=1.0
b) 1 i FH AR AR <
v ¢l=1.0

11.3.2.2 Partial safety factor for material resistances, Y m

1322 MBI EHZEER, Y

For the calculation of the design values of the resistance of steel or aluminium
components the partial safety factor, Y\ shall be taken from relevant documents.

X TR AR TR ) G S BB D T8, LR e AR ¥ v T S AR OGS
.

For the serviceability limit state, v v, shall be taken as 1.0.

IEH AT BIRES, v el{E R 1.0,

11.3.3 Ultimate limit state

11.3.3 KRR ZA

11.3.3.1 General

11.3.31 Jik

At ultimate limit state it shall be verified, that the design values of the effects of
actions do not exceed the design values of the corresponding resistances.

FEMBIRARZS T, i er izl Ao 41 R i R v SR AN BE A H AT . ) BEL A 3 54

11.3.3.2 Tubular members
11.3.3.2 BRI

For the combination of actions, the interaction Equation (3) may be used:

ISR G HAVER],  NAEH BN & A 5 R

M nT N
— =< 0§ | ——— (3)
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where

2
N V
plk
Npya=-—"1=| 77—
» ¥ s Vork [7m
is the design value of the resistance axial force with respect to the acting shear force V;
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is the design value of the resistant bending moment with respect to the acting shear
force Vand U RPIBHCT BV V HvHHRAE
Noix J2& BB THINTE ) NRRE €1
Moix is the characteristic plastic resistance of the axial force N;
Ma JE DRSS FE MR 58
May is the characteristic plastic resistance of the bending moment M;
Vo JERURLHTEII) VRS E(E
Vi 1s the characteristic plastic resistance of the shear force V;
M is the design value of the actual bending moment;
M & SEBR A R T AAE
N is the design value of the actual axial force;
N & SE Bl 1a) ) i) vk SAE
V is the design value of the actual shear force.
Ve SE Rl ) B SEAE
For the value of the partial safety factor, v\ see 11.3.2.2.
JRil e A BRI v om, WL 11.3.2.2.

11.3.3.3 Joints between tubular members

11.3.3.3 ERERAF T FIER S

When the requirements of a rigid connection between tubular members according to
11.2.3.1 are met, the spigot only needs to be verified for the design bending moment
at the joint.

IR 2 A R E E R AT A 11.2.3.1 (BRI, R0 E B 2 A
B,

When the overlap is less than 150mm-respectively 80mm- and the joint is not treated
as an ideal hinge, see 11.2.3.1, the detailed structural design check shall include the
bending stresses, shear stresses and local bearing stresses.

HATIEAC L /N T 150 Z2oKE# 80 2K, &4 AU RERLAE & — D AR IR 4%
B, WO11.2.3.1, VRN SR BorH A A T e FG 25 MY g, BT DI g M 3 ) 7 s
IV

11.3.3.4 Side protection

11.3.3.4 N E B 4

Components of the side protection shall withstand the accidental load specified in
8.3.2.1 without falling or disconnecting. A displacement from the original line of more
than 300mm at any point is to be taken as failure. Where necessary the displacement
may be calculated by assuming a plastic hinge, which transfers the plastic bending
resistance of the component.

MTETS)S 3 (R B A Y RE AR 2 AN AT (PR 8.3.2.1) JFANBE & Bdfv I o ATAAT A
oA B B 300 2Kl A R . A7 b 2, B ] i R R R
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11.3.4 Serviceability limit state
11.3.4 IEH R BRRAS

It shall be verified that the deflection requirements specified in 8.4 are met.

W sk CREL8.4), I KOt 36 P AR A

11.4 Positional stability

114 etk

11.4.1 General

1141 Bk

The structure as a whole shall be stable in all conditions. This applies to overturning
of free-standing towers. Overturning may be resisted by self-weight, added ballast,
stabilizers and outriggers or combinations of these.

SERAE R — D BARLEATAT IGO0 N NAZAG I o IXANIEHI T 5 B 005 57 (1) 1607
AU EHE, MO A, Fe0E d ML A S 28 BliX Se i 40 4

11.4.2 Load cases

11.4.2 SEEN

11.4.2.1 General

11421 Zik

Following load cases shall apply. Both load directions (parallel and perpendicular to
the tower) shall be evaluated for each load case.

DU S DL T L@ HT o BB B0, AT AN A 30T 1) KPR HD 2EF
flio

NOTE When a tower which requires stabilizers or outriggers is used against a wall,
wall struts may be used to provide stability. There should be a minimum of one wall
strut on each vertical of the tower close to the wall. The wall struts should always be
fitted at a level equal to or higher than the upper attachment point of the stabilizer or
outrigger.

W A LR G ZORAE RS A BNZ AP SCAEESR, S SO n] DLSR AR 2 1k
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11.4.2.2 Load case 1

11.4.2.1.1 Safety factor

The safety factor against overturning shall be S>1.5.
11.4.2.2 HEfER 1

114211 RERK

17 (¥ 22 4 R K S>1.5,

11.4.2.2.2 Vertical loads
11.4.2.2.2 EHEHAEK
---- Self-weight



---- vertical service load on a position of 100 mm from the most unfavourable edge of
the top platform. The vertical service load to be taken into account is:

---- for platform length L<4 m: 0.75kN;

---- for platform length L>4 m:2 x 0.75kN.]

—HE

— VB TS AL S 100mm (107 B (1 3 B . 5 HAEH k.
TP EKAE L<4 m: 0.75kN;

PP EKE L>4m:2x0.75kN.

11.4.2.2.3 Horizontal loads
11.4.2.2.3 KPHE
----- Horizontal service load on the top platform. The horizontal service load to be
taken into account is:
---- for platform length L<4 m:0.3kN;
---- for platform length L>4 m:2 x 0.3kN.
— I & A A 3. 7K Sk
XA K L<4 m:0.3kN;
TP EKE L>4m:2 x 0.3kN.

---- Wind load 0.1kN/m? on structure (see 8.2.2.2) and persons:
---- for platform length L<4 m:1 person;
---- for platform length L>4 m: 2 persons.
—4ify L (S0 8.2.2.2) M 618 0.1 kKN/m*FIA A :
XMFFAKE Lbm: —A A
MEFPERE L>4m: BN

For the wind load on persons:

---- projected area of one person: 0.7m?;

---- shape factor of : 1.0;

---- centre of area: 1m above the top platform level.

The horizontal service load and the wind shall be not be combined. Only the most
unfavourable of these horizontal loads shall be taken into account.
X NE BRI 3

— N R 0.7m%;

— MBI 1.0

— DI THES & &M LA L 1m.
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11.4.2.2.4 Additional loads
Loads resulting from an inclined position of 1%.

11.4.2.2.4 ZRAMAE
R 1%07 B 1) 2k 45

11.4.2.3 Load case 2



The safety factor against overturning shall be S>1.3.
11.4. 2.3 BN 2
(U 224 R A S>1.3,

11.4.2.3.1 Vertical loads
---- self weight.
11.4.2.3.1 EEMAE
—HH.

11.4.2.3.2 Horizontal loads

---- wind load 0.1kN.m?” on structure (see 8.2.2.2)
11.4.2.3.2 /KFHE

—— 458 LR 0.1kN.m® (501, 8.2.2.2)

11.4.2.3.3 Additional loads

Loads resulting from an inclined position of 1%.
11.4.2.3.3 FshfdK
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12 Tests

Being part of the structural design additional tests of a complete tower shall be made.
These tests shall be carried out in accordance with Annex A.

12 Pk
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13 Assessment

13 vPfh

An assessment shall be carried out by a person or an organization different from the
designing person and organization. On completion of a successful assessment a
statement to that effect shall be given by the assessor. This statement shall identify the
reference number of all examination and the tests report shall include:

---- identification of the particular set of components examined;

---- identification of the evaluated configuration;

---- structural data for components and connections as resistances and stiffnesses
evaluated by tests.
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Annex B
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National A-deviations

HRER

A-deviation: National deviation due to regulations, the alteration of which is for time
being outside the competence of the CEN member.

A- deviation: R FEFKNZER, LB T CEN 1R

This document does not fall under the Directive of the EC. In the relevant CEN
countries these A-deviation are valid instead of the provisions of the document until
they have been removed.

XANSAFALE EC 592 T o 5K CEN [H %K, X4~ A-deviation £ 2L, AL
ARSI E T 2 AT T3 B o

Austrian national legislative deviation

) [ 5 5 R LR 22 57

According to 8 8(1) — Guardrails, of Bauarbeiterschutzerordnung (BauV) 1994, in
the version of Bundesgesetzblatt 313/20002 shall be observed:

Principe guardrails shall be fixed so that its top surface is at minimum height 1.00m
above from the adjacent level of the working area everywhere. This requirement
refers to 7.4.2 of this document.
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