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1.

INTRODUCTION

1.1. ScoprE

The software ACE provides a quick price and weight estimation for floor systems based on I-
profiles as well as for simple industrial halls geometries. It also serves as a price calculator of
already designed solutions. ACE is not a finite element calculation software and the results are
based on the implemented databases.

ACE provides 4 operating modes:

Single Module - quick price and weight estimation for one module of a floor system based
on [-profiles,

Multi-Module - quick price and weight estimation for the whole floor based on I-profiles,

Beam Calculator — price calculator of floor systems based on already designed solutions
(import of beams and slabs),

Industrial halls - quick price and weight estimation for simple geometries of industrial halls
with flat or pitched roof.

In Single/Multi-module modes, two different approaches are proposed for beams and columns:

beams weight is estimated according to the database created using available engineering software

[4, 5, 6], and columns are calculated using simplified rules according to EN 1993-1 [2].

Range of application is the following:

structure limited to 20 storeys,

maximum dimensions of beam modules: 20 x 20 m (40 x 20 m for cellular beams);
maximum distance between secondary beams: 6,0 m for steel decks, 10,8 m for precast slab
and 16,2 m for hollow core slab;

minimum dimensions of beam modules: 3,6 x 2,4 m; minimum distance between secondary
beams: 2,4 m,

usual steel grades according to EN 10025: S235, S355 and S460 Histar,
arbitrary permanent and variable loads,

simplified method for column design — class 4 cross-sections excluded.



Fig. 1.1 Scheme of a single beam module

For industrial halls, simplified approaches are proposed for a given range of application shown in
Figs 1.2 and 1.3.

| H Column height H (min. Smax. 101 [§ 1 H
Frame span L [min. 10 mas. 24] "\U— m
Frame spacing [5, 7 or 8] ’E m
i # number of spacings ’57
| = Tatal hall length ’T m |
Reofing (20 EUR/m2
Facade [20  EUR/m2
(| Foudation/ground floor ’50— EUR/m2
Finishing [50  EUR/m2
Services ’50_ EUR/m2

Fire pratection |fEET S SEN]

Mates: |tis assumed that frame is pinned at foundations level and has rigid connections between
bearns and columns.

Fig. 1.2 Flat roof input window — range of application

Column height H [min. 4 mas. 8] lai m
Frame span L [min. 8 max. 30 ,30— m
Frame spacing (6] m m
i % number of spacings ,5—
= Taotal hall length ,T m
Steel grade m
Foofing [200  EUR/m2

-+ % Facade |20 EUR/m2 &

(| Foudation/ground floor ,50_ EUR/m2
Firishing [60 EUR/m2
Services ,50_ EUR/m2

Fire protection ’W‘

wind load [0.9 -] Kkh/m2

Showload |05 «| kM/m2

Mates: Itz assumed that frame iz pinned at foundations level and hag rigid connections between
beams and columns. Roof slope = 5%

Fig. 1.3 Pitched roof input window — range of application



1.2. INSTALLATION PROCEDURE

The software runs in Windows environment. As ACE is of a small size, it does not require any
particular space disk.

ACE is provided on the CD-ROM/pendrive or can be downloaded from ArcelorMittal website. In
order to install the software, run SETUP and follow instructions. This procedure creates a default
directory C:/Program Files/ACE in which all files are installed. If another directory shall be
defined by the user, it is necessary to write down the exact path (Menu File—Path in ACE). The
software may be executed under any name specified by a user (default ACE).

Some data files can be read, however it requires an extended knowledge of its format. These are
the price list and profile database. The Technical Notes are given in the explicit PDF format. All
files are stored in the subdirectories of C:/Program Files/ACE.

The full setup version as well as the simplified one (without intervention in .dll files) are provided.

2. INTERFACE

2.1 STARTING WINDOW

The Starting window appears once the software is executed (Fig. 2.1). Click “Start” button to open
a new session.

The user can choose one of 4 languages: English, French, Dutch or Polish.

- ACE

CEstimator for multi-storey

-

Wsteel buildings based on I-profiles

Estimateur de prix pour les batiments multi-étages
@n acier basés sur les profilés en |

[Kosten Schétzer filr mehrgeschdssige Stahlgebaude
i bestehend aus I-Trager

 Herramienta para la estimacion del coste en edificios de
. acero de varias plantas realizados con perfiles |

Stimatore di prezzi per edifici in acciaio con travi |

Kostenraming voor meerverdiepingsbouw met een
Istructuur op basis van |-profiel

dia wielapigtrowych
ze i na belkach dwi y

Warning: All rights reserved Language/Langue/5 prache/Lengua/Lingua T aaldl ezyk
Copyright: ArcelorMittal Commercial Sections S.A.
Version 1.5.14 June 2010 Eniglish =l

A

ArcelorMittal  Arcelormittal Beival & Diflerdange S.A.

Fig. 2.1 Starting Window



Then New Task window is opened (Fig. 2.2). Four modes may be executed:
- Single Module - quick price and weight estimation for one module of a floor system based
on I-profiles,
- Multi-Module - quick price and weight estimation for the whole floor based on I-profiles,

- Beam Calculator — price calculator of floor systems based on already designed solutions
(import of beams and slabs),

- Industrial halls - quick price and weight estimation for simple geometries of industrial halls
with flat or pitched roof.

[ B ACE - New Task - )

Single Module

Quick price and weight
estimator for module of floor
syztems bazed on |-profiles.

Multi-Module

[uick price and weight
estimator for floor systems
bazed on |-profiles.

Beam calculator

Price calculator of floor
ayztems bazed on already
designed solutions.

Industrial halls

Frice estimator for zimple
induztrial hallz.

Open hle ___

e —

Fig. 2.2 New Task window: choice of a session mode

2.2 INPUT DATA

This Chapter provides detailed information concerning input data definition related to Single
Module, Multi-Module, Beam Calculator and Industrial halls, respectively.

The following input data are to be defined in Single Module and Multi-Module:

- unit dimensions,

- beam type,

- slab type,

- steel grade for beams and columns,
- fire protection,

- number of storeys,

- foundations,



- fagade.

The input file for Beam Calculator is directly imported from the external software: ArcelorMittal
Beams (compatible with version 2.10) or Arcelor Cellular Beams (compatible with version 2.40b).

The following input data are to be defined for industrial halls:

- column height,

- frame span and spacing, total building length,

- steel grade,

- fire protection,

- wind and snow load for pitched roof halls,

- average prices per square meter for fagcade, roofing, foundation/ground floor, finishing and
services.

2.2.1 SINGLE MODULE

ACE Single Module deals with one single module of a floor system.

First a geometry of a module shall be defined. The user defines the length of primary beams (L)
and secondary beams (L,) (Fig. 2.3).

Possible configurations (scheme 1, scheme 2 and scheme 3) are automatically chosen by ACE. The
choice is limited. Slab span limits are the following:

- Schema 1 is checked for L within range of 2,4 —6,0/10,8 m for steel decks/precast slabs,
- Schema 1 is checked for L within range of 2,4 — 16,2 m for hollow core slabs,

- Schema 2 is checked for L; within range of 4,8 —12,0/20,0 m for steel decks/precast slabs,
- Schema 2 is checked for L; within range of 4,8 — 20,0 m for hollow core slabs,

- Schema 3 is checked for L; within range of 7,2 —20,0 m for steel decks and precast slabs,

- Schema 3 is checked for L; within range of 7,2 — 20,0 m for hollow core slabs,

where L is the length of a primary beam.

Y Geometry Lﬁ
Pozzible configurations
Scheme 1 Scheme 2 Scheme 3

HM/—/——™H Hee————————— He——H

&l —_ ——— :
EE N [ ] Ly all1

A a

He— HeEe————————————H He—

La [ [
Dimengions:
L:=|l& [m] L,= |10 [rm] Ok ‘ Cancel ‘

Fig. 2.3 Geometry definition — possible beams configurations



ACE imposes limits on beam module dimensions: upper limit 20,0 m x 20,0 m (40,0 m x 20,0 m
for cellular beams), lower limit is 3,6 m x 2,4 m.

The maximal lengths of secondary beams “L,” are the following:

- slim floor L, max = 12,0 m,
- I-profiles L, max = 20,0 m,
- cellular beams L, max =40,0 m,

and the values of “a” (distance between secondary beams = slab span, see Fig. 2.3) may vary for
specific slab systems:

- steel deck 2.4 to 6,0 m,
- precast slab 2.4 to 10,8 m,
- hollow core slab 2,4 to 16,2 m.

For slimfloors, only scheme 1 is available.

Figure 2.4 presents a view of a single module which appears in the Main window. Note that only
one module can be analysed at a time.

Other data are defined using Horizontal and Vertical input buttons. Figure 2.5 presents horizontal
input data:

- type of beams and slabs,
- steel grade and concrete class,
- fire protection (different for beams and columns).

Arbitrary loads (User's) may be defined. However, the user may use pre-defined values. These are:

office 1 where p = 0,75 kN/m2, q = 3,5 kN/m?
office 2 where p = 3,0 kN/m2, q = 3,0 kN/m?
hospital where p = 1,5 kN/m2, q = 4,5 kN/m2
- car park where p = 0,0 kN/m2, q = 2,5 kN/m?2

p is the permanent load and q is the variable load.
For ULS checks, the safety factors are the following:

- permanent load with the safety load factor equal to 1,35
- variable load with the safety load factor equal to 1,50.

Slab weight is added automatically with the safety factor load equal to 1,35.

For SLS checks, the safety factors are all equal to 1.00.



B act -l [ESEER )

Eile Prices QOptions Help

Mew Geometry Horizontal ~ Vertical Run Exit
"L A ]

2 —_

wer. 1.5.74 Position: ) =9.2% = 0.7 Urnits: | m, kN/m2  Prices list file: | UK Last update: | 25.04.20010 Show legend

= = — = e — = = —

Fig. 2.4 Main window: definition of complete floor system (Single Module)

ACE provides results for 3 steel grades and 2 concrete classes which are associated in the
following pairs:

- S235 and C30/37,
- S355 and C30/37,
- S460 and C40/45.

The same steel grade is imposed for beams and columns at each run of the software.
Fire protection cost may be added to the total price if activated. ACE provides 3 types of fire
protection:

- intumescent paint,
- sprayed material,
- rigid panels,

which are calculated for different fire resistance conditions (R30 — R120) .

ACE enables a price estimation for the following configurations of steel beam (I-profile, cellular
beam) — concrete slab:

- I profiles non-composite with steel deck,

- I profiles non-composite with precast slab,

- I profiles non-composite with hollow core slab,

- I profiles composite with steel deck,

- I profiles composite with precast slab,

- Cellular beams non-composite with steel deck,

- Cellular beams non-composite with precast slab,

- Cellular beams non-composite with hollow core slab,



- Cellular beams composite with steel deck,

- Cellular beams non-composite with precast slab,
- Integrated floor beams (IFB),

- Slimfloors (SFB).

The choice of solutions among I-profiles can be limited. Four groups of profiles are distinguished:
IPE, HEA, HEB and HEM (Fig. 2.5) and results can be obtained for any set of these groups.

Cellular beams act exclusively as secondary beams.

Primary beams are always non-composite.

If solutions based on steel deck are considered, one common steel deck is taken for all cases.

Slimfloors are always used as scheme 1. Solution with a hollow core slab covered by 5 cm

concrete layer is adopted.

Table 2.1 Possible beam-slab combinations

Non composite

Composite

I — profiles Steel deck Precast slab  Hollow core slab  Steel deck Precast slab
Cellular beam  Steel deck Precast slab  Hollow core slab  Steel deck Precast slab
Slim floor
- Hollow core slab - -
(IFB, SFB)
E Horizontal input data I&J
Parameters of beams and slab
Loads Steel grade and concrete class Fire pratection
Type of building: | User's hd Beams/Columnz  Slab v Beams
i P 5235 C30/37 Type: |Paint ~| R:ifa ~|
Permanernt p=| 4 [kM/m2) v 55 can/a7 ¥ Columns
Vaiable: g= [kN/m?] ¥ 5460 c40 Twpe: |Pant  ~| R:le0 =]
Slab weight iz added Secondary beams and slabs
automatically.
= I | -profile = T Iv Cellular beam®
Prirary bearns = | d
Prafies -
| - profile, Tofles ...
non-composite: v Mon-composite Profiles ... [v Mon-composite Profiles ...
Slim floor ¥ Steel deck AVAYS [¥ Steel deck
+ hollow core slab v Precast slab @ [v Precast slab
I IFB I SFB v Hollows core slab m [v Hollow core slab
——
A4 VL ,O/:’QZQ Iv Composite Prafiles ... [v Composite Frofiles ...
Select al ‘ ¥ Steel deck AVAYS [¥ Steel deck
elect all cases
v Precast slab @ [v Precast slab
Ok ‘ Cancel ‘
L e 4

Fig. 2.5 Definition of horizontal input data



E Horizontal input data 'ﬁ
Parameters of beams and slab
Loads Steel grade and concrete class Fire protection
Type of building: | User's - Beams/Columns  Slab [v Beams
W 5235 C30/37 Twpe: [Faie =] R:[30 ~]
P bps= kM. 2]
emanent:p=|.4 [N/ W 5355 C30/37 ¥ Columns
Vaiiable: = [kN/m?] " 5450 C40 Twpe: [Psint  »| R:le0 |
Slab weight iz added Secondary beams and zlabz
automatically.
N |_ A A E s A |_
Primary beams == only as secondary
I - prafile, == beanis
noh-compozite v IFE 1~ Accept 1~ Accept
) ¥ HEA I [v IPE N v IPEAPE | HEB/HEB
Slimn foor ¥ HEB ¥ HEA ¥ HEA/HES ¥ HEM/HEM
+ hallow core slab| = ey 2 ¥ HER |[CLXl W IPEAAPES [W HLAHL
v IFB AT " v HEM m i
- — &
b ,O/’QLQ ¥ Accept ¥ Accept
i [v¥ IPE W " [ IFE/HEA
Select all cases ‘ v HEA ¥ IPE/HEB
e [V HEB |L2ed v ¥ HEA/MHEB
ok | concel | W HEM
L — )

Fig. 2.6 Definition of horizontal input data: predefinition of steel profiles
(IPE, HEA, HEB, HEM)

Vertical input data are divided into three groups:

- foundations, fagades, ground floor, roof, columns and bracing,
- floor height,
- non-structural items (such as finishing or services).

Roof, foundations, ground floor and bracing cannot be included in this mode. They are available in
Multi-Module (see Chapter 2.2.2).

“Include facade™ activates calculation of facade price. The principle of Single Module is to define
only single beam module, so fagcade price is based on approximate values of floor area and fagade
length given by the user.

Approximate floor area defines the area of an analyzed floor.

Approximate facade length defines the total fagade length.

Fagade price: defines fagcade cost per square meter of the fagade.

Note that the output file provides fagade price recalculated per square meter of the floor system.
In order to pre-design columns, the following data must be defined:

- floor height including values for free space (net office height), services and finishing — to
be defined in "Floor height" input data,
- number of levels in a building.

Splices are imposed every every second level.

10



[ g Vertical input data m I&r

Calumris
Mo of floors* 9 hd

[* - excluding ground floor)

floor system: Splices every 2nd ey«

sheel structure +

slab + fire
protection Facade
v Include facade
Frice: 0 [EUR/m]
Appros. length; 120 [m]
) 2
- Approx. area: a0 [m7]
-, [EUR/m?]
~
-
Extra waterproofing price [ELR/m?]
r r
| N
Soil type r

Mext > | Cancel |

Fig. 2.7 Definition of vertical data: columns and fagades

The user has to define parameters necessary to estimate floor height (see Fig. 2.8):

- finishing of floor system: default value of 6,0 cm for common finishing,
- services: space to conduct pipes etc.,
- free space: space between floor and false ceiling (net office height).

Non-structural items related to the whole building should be defined:

- internal finishing,
- services,
- preliminaries to be expressed as a percentage of all cost items or by a fixed value in EUR.

The whole floor height is automatically calculated by ACE. Results can be found in the output file.

11



-
E Vertical input data

| - profile

Finishing 0F [m]
Service 4 [m]
Free space 27 [m]

Cellular beam

Finishing g [m]

included in
floor height

Free space 27 [m]

Service

Slirn floor

Finishing 0F [m]
Service 4 [m]
Free space 27 [m]

S

Firizhing
Floor zpstem

Service

Free space

Finizhing

Flaar spstem
and service

Free space

Finizhing

Floor zpztem

Service

Free space
(]
]

Cancel |

o

Fig. 2.8 Definition of vertical data: floor height

-
[ Vertical input data

Other non-structural items

=

Internal finizhing 400 [EUR/m2]
Service B0 [EUR/m2]
Preliminaries w |5 %]

el [ERU/mZ]
Note:

The value “Preliminaries” is espressed by a percentage of all cost items or by a fixed value in ELR
[to be defined above).

The value "Overheads™ are the steel's contractor's overheads and are expressed by a percentage
af the cost of the fabricated steelwork [to be defined through “Prices ? Edit prices..” option).

Cancel |

Fig. 2.9 Definition of vertical data: other non-structural items
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2.2.2 MuLTI-MODULE

Two approaches are possible: data from an existing project can be edited and recalculated, or a new
project can be defined.

- Existing project: in the main menu click “File” tab, then “Open” and select the appropriate file.
Note that for the use of prices, if the user wants to work with the same price list used in the first
project, the list which was related to that project has to be selected. If no price list is selected, ACE
software will proceed to the calculation with a price list ‘by default’.

F

- New project: click on “Geometry” icon | &=m=tv  and enter dimensions of the structure.

HE

Define main geometry | seonesv

For a new project, if an entire building is analyzed, the user has to enter geometry module by
module, and in two directions (define coordinates for X Grid and Y Grid).

Deﬁne Columns Column - ... Calumn - Al Column - Del

For a new building (multi module), the user has to define the columns of the structure.

- Click on “Columns — Add” icon: cum-2¢¢ in order to define columns zone by zone or

“Columns — All” icon: ckm-4l in order to define columns in the entire geometry.

Note: if the geometry is not defined, the tabs mm%mu or Cﬂlﬁﬁ" are not active.
- Click on “Column — Del” icon: CO'L%JDE' in order to delete one or several columns in the case of
a non-rectangular building.

Create modules

The definition of the beams and the floor system is very specific, as no tab is available in the tool

bars of the menu.

However, this operation is obligatory in order to be able to continue in the ACE session.

The way to define beams is the following:

- Click the right mouse inside the drawing blank area on the ACE screen: a new set of functions
appears on the screen:

Create module
Delete module
Create all module
Delete all module

Beam orientation ... »

Select scheme ... P

- The beams and floor system for the whole building can be created in one step by using the
“Create all modules” function.

13



In the case of a non-rectangular building, the functions “Create module” and “Delete module”

allow the variations in the building geometry to be defined.

Define orientation and configuration (scheme) of floor system
At this stage, the floor system is defined with all possibilities of:
- secondary beam orientation (X or Y orientation for all modules), and

- scheme of floor system for all modules. Three types of scheme are possible:

i
I
+

11

I‘
L

Fig. 2.10 Possible beams and columns arrangements (schemes)

L

I Heer—m—

i

OB OH OB

Column - Add Calumn - Al Calumn - Del

T E

Horizontal

Vertical

>

Run

Exit

I
I
[
o La
MNew Geometry
A

g Yl_‘i

B C

Fig. 2.12 Legend to describe beams orientation

Fig. 2.11 Floor system definition

Legend £

Automatic scheme
gelection far;

B # direction

O " direction

O = &Y direction

Click right movge
button to define/edit
modules.
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The legend (Fig. 2.12) describes how colours are related to the orientation of different modules.

For example, the orientation of beams in Fig. 2.11 is in the X direction.

The main window permits to define input data, run analysis as well as view a model in the drawing

area (Fig. 2.11). In order to define geometrical and material data, the user shall pass through all

icons, starting from the left. The step-by-step procedure is described below.

B AcE = @J;z_lz 7]|
File Prices Options Help
New Geometry | Column -.. Column -.. Column -.. Horizontal  Vertical Run Exit
¥ L«
Legend @

Automatic schems
selection for:
W ¥ direction
O v direction
% &Y direction
Click right mouse
button to defineedit
modules.

ver. 1.5.14 Position: % =15.8% =61 Units: | m, kM/m2  Prices list file: | UK Last update: | 25.04.2010 Hide legend

Fig. 2.13 ACE Multi — drawing area

First, a geometry of one floor level has to be defined. In order to do so, a grid has to be drawn in

the drawing area (Fig. 2.13). Each grid intersection can be a column, no intermediate columns are

possible.

The following data are obligatory (Fig. 2.14):

Grid Label (letters for X-coordinates, numbers for Y-coordinates),
Grid coordinates (in meters),

Grid Spacing — distance between grid lines,

No of Addit’l Grids — number of repetition of a defined grid spacing.
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i Geometry - Definitions of grid ‘ - Iﬁ
R Grd | v Grid |
Girid generation Label | Coordinate | : ]
i 1 1] ;
Gnd Label B 2 E Delete
3 10
Grd Coordinate | 21 4 15 Change
g 18
(arnid Spacing = |
Mo of Addit Grids
Cancel [1].9

Fig. 2.14 Definition of grid parameters

Once the grid defined, the user can input columns at grid intersections. Three buttons may be used
to place required columns:

- Column — Add — permits to define columns on the area drawn using the “fence”,
- Column — All — put column in all grid intersections (rectangular floor),
- Column — Del — delete column with the “fence”.

ACE imposes limits on beam module dimensions: upper limit 20,0 m x 20,0 m (40,0 m x 20,0 m
for cellular beams), lower limit is 3,6 m x 2,4 m.

The maximal lengths of secondary beams “L,” are the following:

- slim floor L, max = 12,0 m,
- I-profiles L, max = 20,0 m,
- cellular beams L, max =40,0 m,

and the values of “a” (distance between secondary beams = slab span) may vary for specific slab
systems:

- steel deck 2.4 to 6,0 m,
- precast slab 2.4 to 10,8 m,
- hollow core slab 2,4 to 16,2 m.

Three configurations of secondary beams are considered at each run of the software (see Fig.
2.10). Each configuration (scheme) is verified only for cases within its range of application as it is
defined above.

For slimfloors, only scheme 1 is available.

The next step is to enter beams. ACE generates primary and secondary beams between all defined
columns. Besides, secondary beams (none, one or two) are defined inside each beam module.

Secondary beams orientation.
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Modules can be oriented horizontally (secondary beams along x-axis) and vertically (secondary
beams along y-axis). During one session, the following arrangements of secondary beams can be
defined and analysed:

- horizontal,
- vertical,
- horizontal and vertical.

Colours are attributed for each arrangement — see Fig. 2.12.

This legend prescribes colours related to different modules orientations. Another information
concerns procedures of module definition or edition: use right-click button in order to enter the
additional menu for modules definition and edition (Fig. 2.15). This menu allows to create or
delete modules and to select beam orientation (horizontal, vertical or both). It also define whether a
scheme is pre-defined automatically or fixed by the user.

The user has the choice to select a particular beam orientation and scheme by clicking the right
mouse again:
- Beam orientation function:

Create module
Delete module
Create all modules
Delete all modules
Beam orientation ... P X direction
Selekt scheme ... ... > Y direction

- Configuration of floor system: scheme selection

& ace l; - ] = lCieee
File Prices Optiens Help
MNew Geometry | Column -.. Column -.. Colurnn -... Horizental ~ Vertical Run Exit
Y|_x A E C u] E F
1]
: :
(|
Create module |
3 | | Delete module

Create all modules

Delete all modules

Beam orientation ... 3

Select scheme .. 3 K direction ... v

B | | | | ¥ direction ... ¥ | ¥ | automatically
r B r r r F 1st scherne
2nd scheme
3rd scheme

wer, 1.5.14 Position: % =82Y =81 Units: | m, kM/m2  Prices list file: | LK Last update: | 25.04.2010 Show legend

Fig. 2.15 Main window: defininition of modules using right-click button menu
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Figure 2.16 presents a floor model after getting through geometrical input. Note that only one floor
system can be analysed at a time. That means that the same floor model is valid for all levels of the
analyzed structure.

i Ace = | Ehjm
File Prices Options  Help
New Geometry | Celumn -.. Column -.. Column -. Horizontal ~ Vertical Run Exit
Y|_ " A B C D E F

]

wer, 1.5.14 Position: % =13,3% = 7.0 Units: | m, kMsm2  Prices list file: | 1K Last update: | 25.04.2010 Show legend

=

Fig. 2.16 Main window: definition of complete floor system

Other data are defined using “Horizontal” and “Vertical” input buttons. Figure 2.17 presents
horizontal input data:

- type of beams and slabs,
- steel grade and concrete class,
- fire protection (different types for beams and columns).

Arbitrary loads (User's) may be defined. However, the user may use pre-defined values. These are:
- office 1 where p = 0,75 kN/m2, q = 3,5 kN/m2
- office 2 where p = 3,0 kN/m2, q = 3,0 kN/m?
- hospital where p=1,5kN/m2, q= 4,5 kN/m?
- car park where p =0,0 kN/m2, q = 2,5 kN/m?2

p is the permanent load and q is the variable load.
For ULS checks, the safety factors are the following:

- permanent load with the safety load factor equal to 1,35
- variable load with the safety load factor equal to 1,50.

Slab weight is added automatically with the safety factor load equal to 1,35.

For SLS checks, the safety factors are all equal to 1.00.
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ACE provides results for 3 steel grades and 2 concrete classes which are associated in the
following pairs:

- S235 and C30/37,
- S355 and C30/37,
- 5460 and C40/45.

The same steel grade is imposed for beams and columns at each run of the software.
Fire protection cost may be added to the total price if activated. ACE provides 3 types of fire
protection:

- intumescent paint,
- sprayed material,
- rigid panels,

which are calculated at different fire resistance conditions (R30 — R120).

ACE enables a price estimation for the following configurations of steel beam (I-profile, cellular
beam) — concrete slab:

- I profiles non-composite with steel deck,

- I profiles non-composite with precast slab,

- I profiles non-composite with hollow core slab,
- I profiles composite with steel deck,

- I profiles composite with precast slab,

- Cellular beams non-composite with steel deck,

- Cellular beams non-composite with precast slab,
- Cellular beams non-composite with hollow core slab,
- Cellular beams composite with steel deck,

- Cellular beams non-composite with precast slab,
- Integrated floor beams (IFB),

- Slimfloors (SFB).

The choice of solutions among I-profiles can be limited. Four groups of profiles are distinguished:
IPE, HEA, HEB and HEM (Fig. 2.18) and results can be obtained for any set of these groups.

Cellular beams act exclusively as secondary beams.
Primary beams are always non-composite.
If solutions based on steel deck are considered, one common steel deck is taken for all cases.

Slimfloors are always used as scheme 1. Solution with a hollow core slab covered by 5 cm
concrete layer is adopted.
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Table 2.2 Possible beam-slab combinations

I — profiles

Non composite

Steel deck

Cellular beam  Steel deck

Slim floor
(IFB, SFB)

Composite

Precast slab Hollow core slab  Steel deck

Precast slab Hollow core slab  Steel deck

- Hollow core slab -

Precast slab

Precast slab

E Harizontal input data

|

Parameters of beams and slab
Loads

Type of bulding: | U ser's A
Permarent: p=| 4  [kN/m3

q= [kM /m 3]

Slab weight iz added
automatically.

“ariable:

Frimary beamz

| - profile, Profiles ..
| NoR-Composite
Slirn floor
I + hollows core slab
v IFE ¥ SFE
—_——
ey TS

Select all cazes |

Ok | Cancel |

Steel grade and concrete class

==

Fire protection

Beams/Column:  Slab | e
W 5235 £30/37 Twpe: [spay =] R:[120 ~]
v 5355 C30/37 W Columng
v S460 Can Type : |F'aint j R: |BD j
Secondary beams and slabs
v | -profile 77 T v Cellular beam®
L only az zecondary
—t beams
¥ Mon-composite _Profiles ... W Non-composite  Profiles ..
[+ Steel deck AVAYE Iv Stesl deck

[v PFrecast slab @
Profiles ...

s

[v Hallow care slab

I¥ Composite

[ Steel deck

[v Precastslab

v Precast slab

v Haollow core slab

[v Composite Prafiles ...
¥ Steel deck

¥ Precast slab

Fig. 2.17 Definition of horizontal input data

E Horizontal input data

|

==

Parameters of beams and slab
Loads

Type of building: | Uzer's -
Permanent p=| 4 [kN/m?

Yariable: g=|3 [kM/m 3]

Slab weight is added

autamatically.

Primary beams

| - prafile,
| nioh-composite

Slim floor v HEE
| + hollow core slab W HEM
v IFE —
7 D
& Es

Select all cazes |

Ok | Cancel |

Steel grade and concrete class

Fire protection

Beams/Columns  Slab bvificans
WS oA Type: [Spay  w| R:f120 v
v 5355 C30/37 ¥ Columns
v 5450 C40 Type : |Paint j R: |SD j
Secondary beams and slabs
2 A A 7
Ly only as secaondary
== beams
I Accept ¥ Accept
= v IPE N v IPEAPE [v HEB/HEB
v HEA v HEA/HEA [ HEM/HEM
o ¥ HEB @ v IPEAJFPEA [w HLAHL
4 o |
2 Accept ¥ Accept
i W IFE o - IV IPE/HEA
[ HEA s ¥ IPE/HEB
v W HEB |l v ¥ HEA/HER
v HEM

Fig. 2.18 Definition of horizontal input data: predefinition of steel profiles

(IPE, HEA, HEB, HEM)
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Vertical input data are divided into two groups:

- foundations, fagades, ground floor, roof, columns and bracing,
- floor height.

Roof, foundations, ground floor, fagades and bracing can be included in calculations. Figures 2.19
and 2.20 present all input values.

Output file provides facade price recalculated per square meter of the floor system.

“Include facade” activates calculation of facade price. Only the price of facade needs to be defined.
Floor area and facade length are automatically calculated by ACE.

In order to pre-design columns, the following data must be defined:

- floor height including values for free space (net office height), services and finishing — to
be defined in "Floor height" input data,
- number of levels in a building.

Splices are imposed every level, every second level or every third level.
Three types of soil are offered to pre-design foundations:

- sand (0.50 MPa),
- gravel (0.60 MPa),
- clay (0.35 MPa).

The price of foundations is referred to m? of single floor and is given in the output file.

E Vertical input data . A - [&J

roof

Columtis
Mo of floors® 5 4

[* - excluding ground floor)

floor system: Splices every 2nd ey «

floor 2 T steelstructure +
fl slab + fire
pratection Facade

floor n

floor 1

ground floor

Price: [250 [EUR/m’]
R

% ) . M
R R

NN
Ground floor

v Approx. area: [m7]

(- Phems e 2 @ pices[10 [EUR/M?]
PP Bracing type

Roof . . .
& Bracing not included in tatal
v Include roaf price

Etra waterproofing price 50 [EUR/m?]
" K- or=- Bracing

Foundations
v Include foundation v Standard Vq M
Sail bype Sand - [~ Plate

N
Next > | Cancel |

Fig. 2.19 Definition of vertical data: foundations, facades, columns and bracing
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The user has to define parameters necessary to estimate floor height:

- finishing of floor system: default value of 6,0 cm for common finishing,
- services: space to conduct pipes etc.,
- free space: space between floor and false ceiling (net office height).

Non-structural items related to the whole building should be defined (Fig. 2.21):

- internal finishing,
- services,
- preliminaries to be expressed as a percentage of all cost items or by a fixed value in EUR.

The whole floor height is automatically by ACE. Results can be found in the output file.

F |
&Y Vertical input data m @
| - profile
Fiishing i3 [m] Fiishing
S ervice ,4— [l Floor zpstem
Service
Free space 27 [m]

—|T —|T ————— I Free space

Cellular beam

Finishing ’DB— [m] Finishing
Service included in Floor system
floor height e
Free space 27 [rri]
Free space
Slirn floor
Finishing i3 [m] =] et Finishing
Service 4 [m] “ “ 3 %\Q_E. Floor zpztem
[T | Semice
Free space m
P 27 [m] T

Free space

Cancel |

Fig. 2.20 Definition of vertical data: foundations, facades, columns and bracing
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E Vertical input data . A - L&J

Other non-structural items

Internal finishing 400 [EUR/m2]
Service 500 [EUR/m2]
Preliminaries & |g [*#]

'S [ERU/m2]
Nate:

The walue “Preliminaries” iz expreszed by a percentage of all cost items or by a fiked value in ELR
[to be defined above).

The valug "Overheads” are the steel’s contractar's averheads and are expressed by a percentage
of the cost of the fabricated steehwark [to be defined through “Prices 7 Edit prices..” option).

Fig. 2.21 Definition of vertical data: other non-structural items

2.2.3 BEAM CALCULATOR

Beam Calculator uses data from the following sotfware: ArcelorMittal Beams and Arcelor Cellular
Beams.

Click on beams and import beams in the required format (only files created by Arcelor Beams or
Arcelor Cellular Beams). Primary beams (L) can only be I-profiles. In that case, only import from

Arcelor Beams software is possible. Secondary beams (L,) can be both I-profiles and cellular

beams.

Figures 2.22 and 2.23 present a starting layout of Beam Calculator and a view of the defined
module, respectively.

If imported beams are composite, the data concerning slab are also imported. Otherwise, the user
needs to define his own slab or to make an analysis without slab.

The beam configuration (scheme) is imposed by the user (Mode “module” to be active).
If an analyse of a single beam (not a part of a module) is required, switch to Mode “single beam”.

If scheme 1 is chosen, L shall be imposed by the user.

Beam calculator do not import columns, but columns can be considered in calculations by
activating “include columns” option. Then, a column is to be chosen from the list (Fig. 2.24).
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s —
ﬂ Beam calculator

Scheme
H H =]
& ————————— i
a=Ly ||——=||% bt alls
_
& a
= = H
Lz Lz
" Schems 1 " Scheme 3
Import bearng

In order to import beams, click below on an appriopriate beam symbal and select a proper file
Click an a columt sermbal inoarder ba defing column data

it

HI 1H
HI 1H
Connections included; columns not included

Mode

+ module

" zingle beam

Dimensions:

Ly= ]

Secondary bearns

T B
I o
—4

{= )

Slab

Type:  |none

™ Include columng

(B ]

Fig. 2.22 Beam calculator: starting layout

-
E Beam calculator

==

— i i s
Scheme Mode
fal &
a a + module
=l | —————————— Lt ajl ™ single beamn

& a

= = =] =] = [=] Di o

o o o imensions:
| " Scheme 1 ¢ Schems 2 (" Schems 3 Ly= [m]
Impart beams Secondary beams

I arder ko import beamns, click below on an appriopriate beamn spmbol and select a proper file
[ Click o a colurn symbal in arder ko define column data

1H

IPE 450; 10m; 5355; Comp.

IPE 450; 10m; 5355; Comp.

IH

HI
t
IPE 400; & m; I
5355; Non-comp.
HI
Connections included

Quit

L

IPE 450: 10m; 5355; Comp.

IPE 400; Em;
5355; Non-comp.

AL s
i
—

v @

Slab

Type: W
Thickness: ’T [=m]
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s -
E Beam calculator @
E— i B -
Scheme Mode
= = = = 3 " moduls
@ ———————— —
asly || = || T | e (* single beam
a ]
. = [l Di A
o o o imensions:
| o o G a= |5 [m]
Impart beams Secondary beams
I order ko import beamns, click below on an appriopriate beam symbol and select a proper file S L
[ Clizk o a colurn symbol in order to define column data —p—
—
HI 1H 'l 's
I a Slab
HE 1204 HE 120 4 Tomes
o T wpe:  |Precastslab
IPE 450; 10 m; 5355; Comp. Thickness: | 20 [cm]
a
HI 1H
Connections included
Quit Calculate
!

Fig. 2.23 Beam calculator: view of the defined module

F'r B
ﬂ Columns &J

Columng

Profiles  [{gl= e

Steel grade m
Floor height ’T [m]
Splices Im

0K | Cancel ‘

e mw

Fig. 2.24 Beam calculator: column input

2.2.4 INDUSTRIAL HALLS
This module has limited range of application. Its aim is to get a rough estimation of simple

industrial hall solutions. The range of input data has been selected in order to cover common

solutions.

FLAT ROOF

Range of application:

- column height: 5.0 to 10.0 m,
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- frame span: 10.0 to 24.0 m,

- frame spacing: 5.0 to 7.0 m,

- steel grade: S235,

- fire protection: intumescent paint R30-R60.

- prices for roofing, facade, foundation, ground floor, finishing, services: arbitrary values,
- secondary steel: a fixed value of extra 35% of steel added to the frame weight.

H Column height H [min. 5max 10) [5 H
Frame zpan L [min. 10 max. 24] "ID— m
Frame spacing (5. 7 or 8] ’E m
# number of spacings ’5—
1 = Total hall length ’T m 1
% Steel grade m %

Roofing |20 EUR/m2

Facade |20 ELUR/m2
[ Foudation/ground floor |50 EUR/m2
Finishing |50 EUR/m2
Services |50 EUR/m2

Fire protection |[EET =R

Motes:  |tis assumed that frame is pinned at foundations level and hasz rigid connections between
beams and columns.

Fig. 2.25 Flat roof input window — range of application

PITCHED ROOF

Range of application:

- column height: 4.0 to 8.0 m,

- frame span: 8.0 to 30.0 m,

- frame spacing: 6.0 m,

- steel grade: S235,

- fire protection: intumescent paint R30-R60.

- prices for roofing, fagade, foundation, ground floor, finishing, services: arbitrary values,
- secondary steel: a fixed value of extra 35% of steel added to the frame weight.
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Colurnn height H [min. 4 max. 8] '8— M
Frame span L [min. 8 max 30] ’30— m
Frame spacing [E] ,tl m

» humber of spacings ’5—
= Total hall length W m

Steel grade |5295
Roofing |20 EUR/m2

+ 5 Facade [20  EUR/m2 —_—

I Foudation/ground floor ’50— EUR/m2
Firishing [50  EUR/m2
Services '50— EUR/m2

Fire protection ,m

Windload [09 < kN/m2

Snowload |05 « | kWN/m2

Motes: |tig azsumed that frame iz pinned at foundations level and hag rigid connections between
beams and columnz. Roof slope = 5%

Fig. 2.26 Pitched roof input window — range of application

2.3 RuUNNING ACE

SINGLE MODULE AND MULTI-MODULE

Once all input data introduced, calculation module may be executed using “Run” button.
The option gives an automatic access to calculation routines for beams, slabs and columns.

BEAM CALCULATOR

Once all input data introduced, calculation module may be executed using “Calculate” button.
The option activates price calculations for beams, slabs and columns.

INDUSTRIAL HALLS

Once all input data introduced, calculation module may be executed using “Calculate” button.
Frame weight and price are given as a result.

See Chapter 2.5 for details about output results.

2.4 DATABASES

2.4.1 SINGLE MODULE AND MULTI-MODULE
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ACE is not a finite element software dedicated for beams. However, as beams are assumed simply
supported, results are introduced in the form of the database with already designed solutions. They
have been calculated using the following software: ArcelorMittal Beams, Arcelor Cellular Beams
(ACB) and IFBWIN [4, 5, 6].

The calculation steps in the database vary from 1,2 m to 2,0 m in beam length and 0,6 m in slab
span. The solver always chooses the closest solution on the safe side. No interpolation is made.

If the solver does not find a solution which respects all restraints, no solution is given.

Slabs are first checked. Once slab is chosen (and therefore its weight), beams are analysed. Other
price components such as connections, studs, erection etc. are chosen with respect to the chosen
beams.

The content of the database:

steel pofile with geometrical data and resistance according to ULS and SLS checks,

- shear studs,

- propping,

- slab types with geometrical data and resistance,
- price components,

- fire protection.

Data about propping are automatically written down from the database.

No precamberring for beams is assumed.

For each scheme, ACE checks all possible solutions in order to find the most economic one.

The choice of beams configuration is limited. Slab span limits are the following:
- Schema 1 is checked for L; within range of 2,4 — 6,0/10,8 m for steel decks/precast slabs,
- Schema 1 is checked for L; within range of 2,4 — 16,2 m for hollow core slabs,
- Schema 2 is checked for L; within range of 4,8 — 12,0/20,0 m for steel decks/precast slabs,
- Schema 2 is checked for L within range of 4,8 —20,0 m for hollow core slabs,
- Schema 3 is checked for L within range of 7,2 — 20,0 m for steel decks and precast slabs,
- Schema 3 is checked for L; within range of 7,2 — 20,0 m for hollow core slabs,

where L is the length of a primary beam.

2.4.2 INDUSTRIAL HALLS

The approaches proposed for flat and pitched roof solutions differ one from another. However, in
both cases calculations are based on the databases.
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FLAT ROOF

The following methodology for calculating costs of flat roof industrial buildings is proposed. The
calculation of the costs of the steel structure of flat roof industrial buildings is divided in four parts.
The calculation consist of the following parts: material, fabrication, finishing and erection.

The used methodology, rates and formulas has been checked by several steel fabricators.

Material

The costs of the material exits of the prices of the beams, the bolts and secondary steel.

The prices of the beams are depending of the price per kg and the steel grade. There is made an
distinction in the price per kg for beams with a weight lower than 100 kg/m (light sections) and
beams with a weight higher than 100 kg/m (heavy sections). There are also different prices for the
three used steel grades S235, S355 and S460. So in total there are six different prices. The prices
vary per country and are listed in de price list.

The costs of the bolts does not vary per country. The costs are 15 euro/ton steel. For secondary
steel has been calculated 35% of the costs of the beams.

Fabrication
Everything what is happen in the fabrication shop, costs of transport and costs of drawing and
engineering is part of the subdivision fabrication.

Connection

In the costmodel there are prices for two different connections: simple connections and moment
connections. There are two types of simple connections: endplate connections between column and
beam in the top and base plate connections between column and foundation.

For each type of connection there is a formula developed to account the manhours to make the
connection. The price of the connection will increase when the weight of the connected beam of
column will increase. The total costs of the connections are the total manhours for the different
connections multiplied by the rate per manhour.

The formulas of the connections are given in the following table.

connection formula [manhour] lower limit upper limit
endplate connection 0,0111x + 0,4335 0,70 2,65
moment connection 0,0291x + 0,6341 1,75 6,45
baseplate connection 0,0002x? + 0,0135x + 0,1975 0,70 10,90

x = weight of beam [kg/m]

Transport

The cost of transport is based on the number of rides between the fabrication shop and the building
site. The total cost are the number of rides multiplied by the cost per ride. The cost per ride is
depending on a truck with a capacity of 20 tonnes steel. The price for a transport with a truck with
20 tonnes of steel is given in the price list.
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Drawing and engineering

The cost of engineering and drawing are depending on the cost of the connections. For the cost of
engineering and drawing is taken 0,05 euro/kg steel.

Finishing

The subdivision finishing contains corrosion protection and fire protection.

Corrosion protection

The corrosion protection will be foreseen by coating. There has been an assumption of a two-layer

protection. The costs of coating are the price per m2 multiplied by the total protected surface. The
prices of the coating can vary between the different countries. The prices are listed in the price list.

Fire protection
The intumescent paint option is available for flat roof industrial halls. It is applied according to the
rules described in Chapter 3.3.

Erection

The assumption is that the steel structure will be assembled by a team which consist of three men,
two tower wagons and one crane. The costs of the team per day can be determined by the prices
from the price list. The calculation of the cost per day for a team is given in below table. The unit
prices are given in the price list.

numbers manhours unit price subtotal
Mechanicans 3 24 A 24A
Tower waggons 2 16 B 16B
Crane 1 8 C 8C
Total 24A + 16B +8C

The team can assemble a number of steel elements (beams) per day. The number of elements is
depending of the weight of each element. At the end it is possible to determine the number of days
assembling. This number multiplied by the costs per team will give the total cost of erection. The
formula for the accounting of the number of elements which a team can erect is given below.

formula lower limit upper limit

erection -0,022x + 46,3 18,8 43,6

x = weight of beam [kg/m]
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PITCHED ROOF

The database applied for pitched roof solutions are based on real design performed using
ArcelorMittal Beams software. As an output, columns and rafters together with hunches are
obtained.

Other items such as connections, transport, erection are derived from interpolation obtained from
some price estimation (see Fig. 2.27).

Finishing

The subdivision finishing contains corrosion protection and fire protection.

Corrosion protection

The corrosion protection will be foreseen by coating. There has been an assumption of a two-layer

protection. The costs of coating are the price per m2 multiplied by the total protected surface. The
prices of the coating can vary between the different countries. The prices are listed in the price list.

Fire protection

The intumescent paint option is available for flat roof industrial halls. It is applied according to the
rules described in Chapter 3.3.
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Fig. 2.27 Database for pitched roof halls — estimation of manhour cost
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2.5 OUTPUT FILE

SINGLE MODULE AND MULTI-MODULE

Calculations are executed using “Run” button. Once the calculations are terminated, the user
proceeds to summary of results through “Results” button. An extract of the Summary output data
is shown in Fig. 2.28 (summary of input data) and in Table 2.3 (recapitulative table).

rE ACE - Prices Results . [ =HCT ér

File Technical detailed report

PRICES RESULTS

ACE version 1.5.14
Filename: noname.ace
Date: 2010-09-20

m

SUMMARY OF INPUT DATA

Fig. 2.28 Output file — summary report
Table 2.3 Output file — recapitulative table

2(2)

No.| Code ® |Floor height Stezl)/\:vnezight Price€/m I\I/I((g)/dr::IZe
structure @ Facade | foundation roof  |ground floor total

1 |1-3ICP3-Y 3.81 25.2 100.32 152 9.05 0 9.71 270.75 475.22

2 |1-3INP3-Y 4.11 38.1 109.54 158 9.05 0 9.71 285.8 488.06

3 |1—ICP3-X 3.83 15.9 113.83 149 9.05 0 14.27 285.9 703.36

4 |1—INP3-X 3.93 20.9 115.55 154 9.05 0 14.27 293.04 708.38

1) X - X (horizontal) direction orientation of secondary beams, Y - Y (vertical) direction orientation of secondary
beams

2) Price of one floor

3) STRUCTURE = steel frame + slab + fire protection + fagade + bracing
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Legend for the code applied in the column “Code”

INS — I-profile, non-composite, steel deck

INP — I-profile, non-composite, precast slab

INH — I-profile, non-composite, hollow core slab
ICS — I-profile, composite, steel deck

ICP — I-profile, composite, precast slab

ICH - I-profile, composite, hollow core slab

ANS — cellular beam, non-composite, steel deck
ANP — cellular beam, non-composite, precast slab
ANH - cellular beam, non-composite, hollow core slab
ACS — cellular beam, composite, steel deck

ACP — cellular beam, composite, precast slab

IFB — integrated floor beam

SFB — slimfloor beam

Figures “17, “2” or “3” which precede the letters of the codes stands for scheme 1, scheme 2 and
scheme 3, respectively (see Table 2.1 for configurations of primary and secondary beams),
whereas last figure “2”, “3” or “4” denotes steel grades, S235, S355 and S460, respectively.

X and Y describes secondary beams orientation as stated below the table.

Summary output data may be extended. The option “Report” is used to run a detailed report
creator. Detailed report creator (see Fig. 2.29) enables to select a case, to define a report format

(Word or plain text) and to print and save results.

The extract of the detailed report is presented in Fig. 2.30.

-
E Results: Detailed report creator

Select case

Select one of the below cases.

Caze

Mo 3 [Caze code: 1-ICP

team type: |-profile, steel grade:
Mo 4 [Caze code: 1-INF2-] - Eeam type: |-profile, gteel grade: 5235, non compogite, Slab type: prec
Mo 5 [Case code; 1-IMP4-) - BEeam type: [-profile, steel grade: S460, non composite, Slab type: prec
Mo B [Caze code: 1-IMF3-] - Eeam type: |-profile, gteel grade: 5365, non compogite, Slab type: prec

4 LI

Mo 1 [Case code: 1-ICP2-<) - Beam type: |-profile, steel grade: 5235, compozite, Slab type: precast s
Mo 2 [Case code: 1-1CP4-=] - Beam type: |-profile, steel grade: 5460, composite. Slab type: precast =

), composite. Slab type: precast

|| Cancel

Meut »

Fig. 2.29 Detailed report creator
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B ACE - Results: Technical Detaiicd Report D C=AEENl X

Eile Beam Export

M| w

TECHNICAL DETAILED REPORT

ACE version 1.5.14
Filename: noname.ace, No. 3 Solution 1—-ICP3-X
Date: 2010-09-20

General characteristics

Beams

Steel grade: 355
Beams type; profile
Composite: Yes
Secondary beams:

- 15 IPE200, L= 5m ]
- 10 = IPE200, L= 3m

Columns

Columns A1/ASE1/ESF2/FF4
- Storey 1, 2: Tx HE 140 A

- Storey 3, 4 Tx HE 120 A

- Storey 5,6: Tx HE 100 A
Columns A2/A3A4/B1/BSC1CS
- Storey 1, 2: Tx HE 180 A

- Storey 3, 4. Tx HE 140 A
-Storey 5, 6: Tx HE 100 A
Columns B2/B3/C2/C3

- Storey 1, 2: 4 x HE 180 A

- Storey 3, 4. 4 x HE 1680 A
-Storey 5,6: 4 x HE 140 A
Columns B4/C4

- Storey 1, 2: 2x HE 200 A
-Storey 3, 4 2x HE 180 A

- Storey 5,6: Zx HE 140 A

M| Columns D1/DS

-Storey 1,2, 3, & 2xHE 140 A
- Storey 5,6: 2x HE 100 A
Columns DZ/D3/04

- Storey 1, 2: 3Ix HE 180 A

0| -Storey 3,4 3x HE 160 A

- Storey 5,8: 3x HE 120 A
Columns EZ/E3/E4

- Storey 1, 2: 3x HE 160 A

- Storey 3, 4: 3Ix HE 140 A

- Storey 5,8: 3x HE 120 A
Columns F1/F5

-Storey 1,2: 2xHE 120 A
' . e e o L A
_ s &\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
Storey 3, 4,5, 6: 2x HE100 A R .

Fig. 2.30 Detailed report: Multi-Module

BEAM CALCULATOR

The analysis is executed using “Calculate” button. Once the calculations are terminated, the user
proceeds to the summary report. An extract of the data is shown in Fig. 2.31. The following results
are given:

- beams (profiles names, steel weight and price, connections may be included)
- columns (profile name, steel weight and price)

- slabs (weight and price)

- whole structure (results in kg, kg/m2, €, €/m2)
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Eile Bearn Export

- Storey 5, 6: 3x HE120 A

Columns F1/F5

- Storey 1, 2: 2x HE 120 A P T
- Storey 3, 4,5, 6: 2 x HE 100 A e

Slab

Slab type: precast slab

Concrete class: Concrete class C30/37
Slab reinforcement: 0,6%

Storey height (ffito ffl) 348 m

Fire resistance:

- beams: RS0, intumescent paint

- columns: R120, sprayed material

Facade

Facade usable floor area (per m* ) 358.68 EUR/m"

Fig. 2.31 Detailed report — Beam Calculator



i ACE - Beam colclatorresuts I ol

Eile

BEAM CALCULATOR - SUMMARY REPORT |
ACE version 1.5.14
SUMMARY OF INPUT DATA
Geometry of module:

L,=6m,L,=10m,
where L, is the length of secondary beams.

| 1 T
[ e I [
I T
"'ll, L ’lll

Floor systems: l-profile |
Steel grade: 5355 L
The secondary beams are composite. The primary beams are non-composite. |

Slab type: precast slab

RESULTS - BEAMS

| Beams |} Steel weight | Steel weight |Price | Price I
IA—’E— kg kg/m® EUR EURIM®
450 | 776 1233 |a79.8¢4 [1466
REZEN 776 12.93 |1780,56 | 29,68 |
| |IPE4s0 | 776 12.93 |a79.8¢ |1486 I
| (PE4DD | 3973 663 |40637 |67
I | |PE400 |397.3 |6.63 |406,37 |67
| | Total 31236 52.06 |4352.97 | 72.56
e ————

Fig. 2.32 Beam Calculator — summary report

INDUSTRIAL HALLS

The output file contains the summary of input data, profiles adopted, weight of structure and price
breakdown. Fig. 2.33 shows the layout of he output data.

The output file can be stored through File — Save option.

36



- = 5
[E4 ACE - Industrial halls calculator results = | ] jt

| File
I Industrial halls calculator
ACE version 1.5.14 ‘& ACE- Tndustrial halls calculator results [ imif |
Ell
Date: 2010-09-20 Elle -
SUMMARY OF INPUT DATA RESULTS

Column prafile: IPE3E0

Rafter profie: IPE270

Frame weight: 507 36 ky

Frame weight per m? 16,16 kgm?
Secondary steel weight per m? 0,48 kgim?
Tatal weight* of hall 4993 32 ky

Total weight* per m? 16 84 kgim?

Column height (Hy = 5,00 m
Frame span (L) = 10,00
Frame spacing (S) =5
number of spacings =5
Total hall length = 25,00 m

w

Total hallarea = 250,00 m? * - increased by 3% of secondary structure
Price breakdown [EUR/m?]
Steel grade = 5235 pr— fo4a
bots: 024
| L | transport: 054
I ! erection: 281
I | corrosion: 883
| fire protection 0,00
roofing 20,00
H H tasade: 26,67
toudationiiground flor: 50,00
finishing 50,00
services: 50,00
“ drawing and enginesring a3
‘total: 220,61

* - steel (Includes cannections and secondary steel

Fig. 2.33 Industrial halls — output results for flat roof and pitched roof solutions (summary of input data and
price breakdown available for both solutions)

2.6 EXPORTING DATA

ACE is a pre-design tool. In order to perform a final design, the user is able to export beams to one
of the design tools: ArcelorMittal Beam (non-composite and composite I-profiles) or Arcelor
Cellular Beams (non-composite and composite cellular beams).

ACE is specially designed to create file formats which can be read in the abovementioned tools.
Choose “Export beam” option and choose one beam to be exported.

Note: ACE will automatically proceed to the suitable software:

- ArcelorMittal Beams for I-profiles,

- Arcelor Cellular Beams for cellular beams.

Figures 2.34 and 2.35 present the export mode window for Single Module and Multi-Module,
respectively.
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r .
E Export beam @

Beams Modules

E‘"M A B

- Primary beams

|»

| Cancel |

Fig. 2.34 Export beam option — Single Module

r .
E Export beam ﬁ

Beams Modules

[ Secondary beams - A B C o] E F -
- A1-B1
1282 0 | A 3 & = == % =
- B3B3
SYYE:
- A5BE 4
- B1C1 i
- B2L2
- B33
- B4-.C4 E E £ + ¥ E
|| - BA-LH
- C1-D1
- C2D2 2 L
0303
- 0404 I
5D
- D1-E1 E £ E == £ T
- DZEZ
D33
- DAE4 L
- DSES

-~ E1F1 -
- E2F2 4| « v

m

[

— R — — — = — = — —————— = o

Fig. 2.35 Export beam option — Multi-Module

Once a report about successful export appears (Fig. 2.36), the user has two options:

- going back to ACE to perform another analysis,

- running external software (ArcelorMittal Beams or Arcelor Cellular Beams) in order to
perform a final design with the exported beam.
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ACE

File haz been exported successfull

Back to ACE

Fig. 2.36 Report on successful export

Be aware new versions of the used software may be released. If any problem of compatibility
appears, ask the software providers for support.

2.7 SAVING DATA

ACE may be terminated using “Exit” button in the Main Toolbar, using “Exit” option from “File”
Menu or simply using standard Windows options.

Each task may be saved using “Save” option from “File” in the input windows or in the output
window. The format created and then recognized by ACE is *.ace. In order to re-analyze a task,
standard “Open” option is provided.

The user is always asked to save data if the session is being quit without saving (“Exit” or “New”
option).

3. CALCULATION METHOD

This Chapter is related to Single Module and Multi-Module modes from 3.1 to 3.6. Chapter 3.7 is
general for Single Module, Multi-Module and Industrial Halls. Chapter 3.3 also concerns Industrial
Hall mode in some parts.

3.1 BEAMSAND SLABS

ACE deals with typical multi-storey structures such as offices or parkings. Such structures contain
repetitive single structural modules, which are defined by a slab limited by 4 beams (and
secondary beams if any) and supported by 4 columns (Fig. 1.1 in Chapter 1).

The aim of this software is to provide weight and price estimation of a real multi-module structure
based on simple modules. The database implemented in ACE has been elaborated using the
following software: Arcelor Beams, Arcelor Cellular Beams (ACB) and IFBWIN [4, 5, 6]. Steel
profile library includes typical European profiles.
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Simply supported beams are considered for all calculations.
The wind bracing is not considered (refer to Chapter 3.6 for more details).
It is assumed that the structure is propped if design requirements demand it.

Some other parameters has been fixed:

- concrete strength class: C30/37 or C40/45,
- steel deck: 1 commonly used,

- shear studs: 19 mm diameter, height according to slab thickness (slab/studs: 12 cm = 75
mm, 14 cm = 100 mm, 20 cm = 150 mm, >25 cm = 175 mm, respecting EN 1994-1).

ACE provides usual steel grades in conformity with EN 1991-1 [1]: S235, S355, S460 Histar.
The safety factor for database with beam modules is assumed constant ym (=1.0).

Beam design is performed according to EN 1993-1 [2], EN 1994-1-4 [3] and in conformity to
requirements of EN 1991-1 [1].

Concrete slab is calculated according to EN 1994-1 [3]. Possible configurations are the following:

- concrete slab on steel deck,
- concrete slab on precast slab (5,0 m),
- hollow core slab.

Slab weight is given by multiplication of a concrete volume by 2500 kg/m’.

Note that exact calculations of the slab are performed only for solutions with precast slab. The
other solutions are available with exact weight and price, but the resistance data are those adopted
from the solution with precast slab.

The total system height is the sum of a profile height and a concrete slab height. For slimfloors, a
beam height +5,0 cm extra concrete over the hollow core slab is taken.
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ULS resistance in final stage, composite

Phase 1 1 Quis = 1,35 (p + p..) + 1,59 Profile 1

maximum Pfﬂﬁle

SLS deflection in final stage, compesite propped

Phase 2 1 qSLS_nrnup:d = p & p:lau + q Pl‘OﬁIB 2

ULS resistance in construction stage, non-composite

Phase 3 |— Quis_conste = 1,35 p,.. + 1.5 Q, Profile 3

Profile 3 Y
> 8k Profile + Propping -
Profile

No
Phase 4 SLS deflection in construction stage
q | Qs o = Pam + Q.
Step1 — §,..= ;LS-“’“"" -L/300 | Guas <ew 1S the ultimate load in construction
il stage (SLS)
8linl Y
> 22| Profile + Propping -
L/300
5 quLS_ﬂm" . ' q.SLS_auner = P
No By = ¢ I—_— L/300 :
Step 2 — P Quscoms ~ P+ Q
8 _ qSLS_:Dn‘ﬂ “USUO ;
e i g ! Qo come 1S the ultimate load in final stage (SLS)
a;hnl"-amm
- : (B8 Profile + min (Propping; Precambering) '
L/300
No
Profile
without Propping
without Precambering Note:

p is the pernament load

q is the variable load

P.... is the slab weight

Q. is the imposed load in construction stage = 0,75 kN/m*

Note:
- maximum of the two profiles means a heavier profile is adopted

- the choice between precambering and propping is based on prices of both solutions. Prices are checked
automatically by ACE and may be modified b user

Fig. 3.1 Composite beam design — procedure adopted in ACE
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3.2 COLUMNS

The structure may have up to 20 storeys - this is defined with the sub-option “No of levels”. The
height of a storey (only a constant value through all storeys) is then defined by introducing values
in “Floor Height” window.

By default, in ACE Single Module splices are applied every second level. However, in ACE Multi-
Module it can be defined every level, every second lever or every third level.

The same steel grades for beams and columns are imposed.
The safety factors yp (=1.1) is provided for steel in column design.

Columns are automatically loaded at each level by the permanent and variable loads applied to the
floor surface. Simple load combinations and EN 1993-1 [2] formulas for elements in compression
with reduction due to buckling are then used.

Floor system height is defined in Fig. 3.2.

ACE SINGLE
1. H secondary beam > H primary lbeam 2. H secondary kbeam < H primary beam
R ! R S d b N
. Secondary beam B . econdary lkeam
Services
Services — I
Free spoce Free spoce
Floor system height - consider always secondary beams
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ACE - MULTT

F Secondary keam jE‘ Secondary keam :

Services
Services

Free space

- L L

1 _— c =

Note: In Multi-Module the free space is determined by the highest steel profile representing secondary
beam

Fig. 3.2 Definition of the floor system height — ACE Single Module and ACE Multi-Module

Column design: simplified EN 1993-1 [2] formulas with assumption of axial loading are used.

Details of the calculation procedure :

Load area = single beam unit A x B
Loads

nfloors: G2x A

Q2 xAXxop
Gji — permanent loads; Gi includes slab weight
Qj — variable loads

on — reduction coefficient for variable load according to EN 1991-1 [1] Part 2.1 formula (6.2)

_2+(n-2)y,

n
n

Load combination
NSd = 1.35 ( Gj + column weight) + 1.5 Q;

Splices
ACE Single Module: every second level

43



ACE Multi-Module: every level, every second level or every third level.
Member resistance

Assumptions :

buckling length = level height

member forces : NSd only, MySd = MzSd =0

EN 1993-1 check : §5.5.1 formula (5.45): Elements in compression taking into account
buckling resistance of a member

Nga =aBaAfy /vm

where BA =1 forclass 1, 2 and 3,

1
X=¢+[¢2 _Xz]o.s , but x <1

=051+ afx —02)+ 2]

o is an imperfection factor according to Table 5.5.1 of Eurocode 3
A=/ )Ba"

A=11

A1 =933¢

e = [235/6, %

3.3 FIRE PROTECTION

FIRE RESISTANCE OF STEEL STRUCTURES [7]

The required fire resistance of steel structures — in terms of fire resistance classes R — is given by
national regulations and prescribed in EN. The assessment of the fire resistance of structural
elements is based on standard fire tests in furnaces.

Principles of calculation
Steel temperature
The increase in steel temperature is given by the following factors:

a) The section factor (Am/V): i.e. the relation between the surface area exposed to the heat flux
and the volume of the member per unit length. Calculation methods and values of (Am/V) for
common sections are available.

b) The thermal properties of a fire protection material: i.e. thermal conductivity p, its specific heat
cp and its thickness dp.

c) For fire protection material containing water, the evaporation of the water causes a delay of the
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temperature increase of the steel when the temperature of the steel reaches 100 °C.

Steel properties change with temperature. For a member at a uniform temperature, called critical
temperature, the load bearing capacity becomes equal to the effect of the applied loads. Failure will
then occur. The critical temperature is determined by the level of the applied load (action).

An adaptation factor is introduced to take account of non uniform temperature distribution over the
height and alongside the steel section.

General material properties and calculation rules are available in national codes.

FIRE PROTECTION MATERIALS

Available fire protection types:

- Intumescent paint,
- Sprayed material,
- Rigid panel.

Fire protection classes:

- R30,
- R60,
- R90,
- RI120.

INTUMESCENT PAINT

Typical Applications

Used for visible steelwork with moderate fire protection requirements. Commonly used in the
restoration of structural elements.

Benefits

- Unlike other methods of fire protection, there is no appreciable increase in overall member
dimensions.

- Can be applied rapidly and easily covers complex details.
- Fixing to the steel is much simplified.

- Certain manufactures produce thicker, more expensive coatings which give 120 minutes fire
resistance and may be suitable for external use.

Limitations

- Many systems are not suitable for use either externally or in areas of high humidity.
- Usually requires a blast cleaned surface and a priming coat.

- Some coatings may require a top sealer coat.
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Achievable finish

Manufactures of intumescent paints invariably produce compatible top coat paint systems. These
are usually available in a wide range of colours and finishing. Depending on the thickness and type
of paint, the surface may appear “textured”.

Design

Intumescent paints expand, or intumesce, on heating to form an insulating foam-like char. This
insulates the section, thereby ensuring that the member will support its design load for the required
fire resistance period. The necessary thickness of protection is dependent on the section factor, the
required fire resistance and the critical temperature.

SPRAYED MATERIAL

Typical applications

Normally used on hidden members such as floor beams above a false ceiling and on members with
complex connection details such as trusses and lattice girders.

Benefits

- Relatively low cost system.
- Rapid application.
- Can easily cover complex details.

Limitations

- Appearance may be inadequate for visible members.
- May require masking or shielding to limit over-spray.

Unlike preformed types of protection, the applied thickness needs to be monitored.

- Many systems are not suitable for use either externally or in areas of high humidity.
Achievable finish

Sprayed surfaces are usually hidden from view due to the undulating nature of the finished surface.
The surface may be improved by manual finishing. Colorants may be added to the spray giving an
eye-catching finished product.

Design

The spray protection insulates the section thereby ensuring that the critical temperature of the steel
is not exceeded during the required fire resistance period. The insulating material is of two main
types, namely low density (<250 kg/m) sprayed mineral fibres and higher density (>450 kg/m)
sprayed vermiculite (both asbestos free). The necessary thickness of protection is dependant on the
section factor, the required fire resistance and the critical temperature.

RIGID PANEL

Typical applications
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Rigid box fire protection is generally used on columns or exposed beams. Low density boards are
also frequently used on concealed beams. Some systems are suitable for external use.

Benefits

- Boxed appearance suitable for visible elements. A range of surface finishes or colour is
available.

- Clean dry fixing. Installation causes little disruption to other trades.

- The board is of a guaranteed finished thickness.

- In general, no preparation of the steel is necessary prior to applying the fire protection.
Limitations

- Can be difficult to fit around complex details.

Significant fixing time.
- Some systems are not suitable for use either externally or in areas of high humidity.
- Generally more expensive than sprayed materials.

Achievable finish

The surface of the higher density insulations can be readily covered with a thin layer of plaster to
enable a high standard of finishing to be achieved. The resistance of this system to impact damage
varies depending on the individual product.

Design

The board insulates the steelwork thereby ensuring that the steel will support its design load for the
required fire resistance period. The insulating material is of two main types, namely low density
(<180 kg/m) fibre board and higher density (450 — 1000 kg/m) cement based gypsum, vermiculite
or calcium silicate boards (all asbestos free). The boards are fitted using proprietary fixings, glue
or screws. The necessary thickness of protection is dependant on the section factor, the required
fire resistance and the critical temperature.

FORMULAS FOR FIRE PROTECTION PRICE ESTIMATION

In order to estimate price of fire protection, a set of empirical formulas has been developed. Input
parameters are:

- beam height

- material and manhour prices

The adopted solutions are presented below. Separate formulas have been developed for gypsum
boards, intumescent paint and sprayed material.
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Prices calculation for fire protection {(Gypsum boards)

Farameteis from the price list: Output: Fricas in EURIM
b = manhaurs
promatis = price EUR/mZ for 15mm thickness
Input:
h= height of the beam in m
matnet = promatts x 1,1 = 0,905
Frices caleulation :
HB: prices are calculated using foll quations warying di

- fire protection resistance: R30, R0 or R120

- the sections HEA, HEB, HEM, | and HD
General equation is: H
Frice P ia b matnet + 3 matnet + - whxmh+ id % mh
where a, b, ¢, d are function of sections and fire protection resistance
Prices for Columns
HE# 30 = 31,20 x h x matnet + 5,52 x matnet + 0,00 x h > mh + 0,50 x mh
HEB I = 31,20 % h % matnet + 5,63 x matnat + 0,00 3 h 3 mih + 0,50 % rh
HEM 30 = 31,281 x h % matnet + 5,651 » matnat + 0,00 3 h s mih + 0,50: x rh
I ;0 = 35,421 x h x matnet + 1,76 x matnet + 0,00 3 h s mih + 0,50 % rh
HD ;0 = 44751 » h % matnet + 3,421 » matnat + 0,00 3 h 3 mh + 0,50 % mh
HEA 60 = 30,24 » h % matnet + 7,391 x matnat + 0,01% xch s mh + 0,50 % mh
HEB 60 = 39,00 » h » matnet + 704 » matnat + 0,00 3 h % mh + 0,50 % mh
HEM 60 = 39,10 x h % matnet + 704 » matnat + 0,00 3 h s mh + 0,50 % mh
| 60 = 38,151 x h % matnet + 4,881 » matnat + -0,03: xh % mh + 052 % mh
HD 60 = 62331 5 h s matnet + 1,37 3 matnet + 0,00 sch scmh + 0,50 x mh
HEA 120 = 36,53 5 h ¢ matnet + 24,56 5 matnat + 20,54 3¢ h s b + 0,80 = mh
HEB 120 = 36,80 5 h > matnet + 17,30 3 matnet + -0,28' s h s mh + 0,70 x mh
HEM 120 = 40,47 5 h x matnet + 8,31 = matnet + -0,01 s h s mh + 0,51 = mh
1 120 = 68,82 x h x matnet + 13,73 x matnet + -0,34 3 h 3 mh + 0,98 x mh
HD 120 = 8,31: x h % matnet + 26,73 » matnat + -0,57 % h s b+ 0,76 x mh
Prices far Beams:
HEA ;0 = 32,60 % h % matnet + 2,34 » matnat + 0,07 xch s mh + 0,46 % rmh
HEB ;0 = 3260 » h x matnet + 2461 » matnat + 0,07 xch s mh + 0,46 % mh
HEM ;0 = 32 64 » h % matnet + 2,47 » matnat + 0,07 xch s mh + 0,46 x rmh
I ;= 34,711 x h » matnet + 0,52} » matnat + 0,07: xhsxmh + 0,46 % mh
HEA 60 = 39,80 x h » matnet + 3,08 » matnat + 0,07: xhxmh + 047 % mh
HEB 60 = 39.80: x h x matnet + 306 » matnat + 0,07 xhxmh + 047 % mh
HEM 60 = 30,86 5 h > matnet + 307 5 matnet + 0,07 schscmh + 047 x mh
1 60 = 28,82 5 h x matnet + 3,52 5 matnat + 0,08 sch s mh + 0,48 = mh
HEA 120 = 38,80 5 h ¢ matnet + 0,50 5 matnet + -0,18 sch s mh + 0,54 x mh
HEB 120 = 39,84 5 h x matnet + 5,88 matnet + -0,01 s h s mh + 0,52: = mh
HEM 120 = 38,511 x h x matnet + 3,82 x matnet + 0,06 x h > mh + 0,47 x mh
1 120 = 56,66 » h x matnet + 8,57 » matnat + -0,60: 3 h 3 b + 0,90: x mh

Prices calculation for fire protection {Intumescent paints)

Parameters frorn the price list.  § Output: Prices in EUR/M
mh= manhours :
matP price material paint ELRIky
[Input
h= height of the beam inm
Prices calculation
MB: prices are calculated using following equations varving according:

- fire protection resistance: R30, R60 or R120

- the sections HEA, HEB, HEM, | and HD
General equation is:
Frice i= a xhzmatP+ b matp + ¢ xhxmh+ d iwmh
where a, b, ¢, d are function of sections and fire protection resistance
Frices for C
HEA o = 1,84: ®hxmatP + 055: wmatP+ : 028: xhxmh+ :034:xmh
HEB an = 1,94 xhxzmatP+ 058: =matP+ : 0,28: xhxmh=+ : 035 xmh
HEM an - = 1,85: xhxmatP + 053: wmatP+ : 038 xhxmh+ 035 xmh
| 30 = 207 mhxmatP+ 012: xmatP+ 0,28: whxmh+ {035 xmh
HL 30 = 24683 =hxmatP+ 076 xmatP+ 0,36 xhxmh+ {045 xmh
HEA B0 = 237: HhxmatP + 071: wxmatP+ : 018: xhxmh+ : 071:xmh
HEB 60 = 237 xhxmatP + 071 =matP+ : 017: xhxmh+ :071:xmh
HEM EO0 = 238: whxmatP+ 071: xmatP+ 017: whxmh+ :071:xmh
| B0 = 1,72: mhxmatP+ 053 xmatP+ 011 wxhxmh+ {072 xmh
HL 6O = 3,09 =hxmatP+ 092: xmatP+ 0,22: xhxmh+ :092:xmh
Frices for Beams:
HEA 30 = 1,62 x hxmatP + 046: % matP + 0,23 xhxmh + 0,29: x mh
HEB 30 = 1,62 % h®matP + 0,49: % matP + 0,23: xhxmh + 0,29: xmh
HEM 30 = 1,62: x h=xmatP + 0,43: £ matP + 0,23 xhxmh + 0,29: xmh
| 30 = 1,73: x hx matP + 010: % matP + 0,23: xh xmh + 0,249: x mh
HEA 60 = 1,98: x h = matP + 0,61 % matP + 0,50: xhxmh + 0,59: xmh
HEB EO0 = 1,88: x h»x matP + 060 % matP + 0,50: xhxmh + 0,549: x mh
HEM B0 = 1,88: x h® matP + 0,61: % matP + 0,50 xh xmh + 0,59: xmh
| 6O = 1,43 x hxmatP + 0,70: % matP + 0,27: xhxmh + 0,60: xmh
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Prices calculation for fire protection [Spray)

Parameters from the price list: Output: Prices in EURLM
mh = manhours
matSP price material spray EURKg
Inpaut:
h= height of the beam inm
Prices calculation
MB: prices are calculated using following equations varying according:

- fire protection resistance: R30, RE0 or R120

- the sections HE&, HEB, HEM | and HD
General eoustion is: i :
Price Po= P 5 ixhxmatsP+ : b xmatSP+ c ixhxmh+ o x mh
where a, b, ¢, d are function of sections and fire protection resistance
Prices for Columns:
HEA&, 30 = 12,45 % h x matSP + 253 x matSP + 031 x hxmh+ 008 ::xmh
HEB 30 = 12,48 % h x matSP + 267 x matSP + 0,31: x hxmh + 006 :xmh
HEM 30 = 12,50: % h x matSP + 268 x matSP + 0,31: x hxmh + 006 :xmh
| 30 = 13,29 % h x matSP + 0,56 x matSP + 031 x hxmh+ 008 ::xmh
HD 30 = 16,24 % h x matSP + 3,458: x matSP + 0,40: x hxmh + 008 :xmh
HE&, B0 = 21,77 & h x matSP + 5,57 x matSP + 0,42: x hxmh + 040 :xmh
HEB B0 = 21,77 % h x matSP + 5,52 x matSP + 042 x hxmh+ 010 ::xmh
HEM B0 = 21,79: % h x matSP + 5,54 x matSP + 0,42: x hxmh + 040 :xmh
| B0 = 15,76 % h x matSP + 6,36: x matSP + 0,23: x hxmh + 040 :xmh
HC B0 = 28,33 % h x matSP + 7,20 x matSP + 055 x hxmh+ 013 {:xmh
HEA, 120 = 34,03 % h x matSP + 7,70: x matSP + 0,72 x hxmh + 0,21 x mh
HEB 120 = 34,94: % h x matSP + 4,80: x matSP + 067 x hxmh+ 017 :xmh
HEM 120 = 33,70 % h x matSP + 315: x matSP + 0,60 x hx mh + 016 :xmh
| 120 = 49,58: % h x matSP + 6,57 x matSP + 0,54: x hxmh + 030 :xmh
HD 120 = 43,81 % h x matSP + 4,09: x matSP + 0,78: x hxmh + 020 :xmh
Prices for Beams:
HE&, 30 = 10,40: % h x matSP + 211 x matSP + 0,26: x hxmh + 0,05 x mh
HEB o = 10,40: % h x matSP + 2,22 matSP + 0,.26: x hxmh+ 0,05 x mh
HEM 30 = 10,41 % h x matSP + 2,23 x matSP + 0,26: x hxmh + 0,05 x mh
| 30 = 11,07 % h x matSP + 0,47 x matSP + 0,26: x hxmh + 0,05 x mh
HEAL, E0 = 18,14 % h x matsP + 4 64: % matSP + 0,35: x hxmh+ 0,08 x mh
HEB B0 = 18,14: % h x matSP + 460: x matSP + 0,35: x hxmh + 0,08 x mh
HEM B0 = 18,16: % h x matSP + 461: x matSP + 0,35: x hxmh + 0,08 x mh
| E0 = 13,13 % h x matSP + 5,.30: # matSP + 019: x hxmh + 0,09 xmh
HEA, 120 = 28,35 % h x matSP + 6,42 x matSP + 0,60 x hxmh + 018 x mh
HEB 120 = 2912 % h x matSP + 4,00: x matSP + 0,56 x hxmh + 0,14 x mh
HEM 120 = 28,08: % h x matSP + 262: x matsP + 0,50: x hx mh + 013 ixmh
| 120 = 41,31 % h x matSP + 5,73 x matSP + 0,45: x hxmh + 0,25 x mh

3.4 FACADES, ROOF AND GROUND FLOOR

ACE provides an estimation of fagade price. As Single Module defines only one single beam
module, facade price is based on approximate floor area and fagade length given by the user.

In return, Multi-Module provide a real fagcade length, therefore prices are more realistic.

“Facade” — “Price” defines a fagade cost per square meter of the facade. This is activated by
“Include facade” option.

Note that in the output file the facade price is recalculated per square meter of the floor system.
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N— i
|4 Vertical input data I @ [ Vertical input data . - &J
Colurns roof Calurnns
Na of flacrs* 5 > Na of flacrs® 5 =
[* - excluding ground floor) floor n [* - excluding ground floor)
X -2 floor system; Splices every 2nd lev + Lo Hoor spstem: Splices every 2nd lev v
1 I steelshucture + floor 2 steel struchure +
E A slab+fire slab + fire
1 1 protection Facade protection Facade
v Include facade floor 1 v Include facade
Price: 20 [EURMmT] Price: =0 [EURMm] |
ground floor
Appros. length 1z0 [ml R % Approz, length [m]
2 Ground floor 2
Approx. ares: [m’] Approx. ares: [m*]
r 500 "
,— 2 prices same as
2 WA L upper floar
Bracing type
Fioof Braci included |
r ¢+ Bracing not included in total
r v Include roaf 2 price
E stra waterproofing price [EUR/m?] Extra waterproofing price 50 [EUR/m?]
gl € K- o %- Bracing
Foundations
r r Pq M Iv Inchude foundation [v Standard Pq M
Soil lype r Soil type Sand - [~ Plate
Next > Cancel Mext > Cancel W
= —

Fig. 3.3 Definition of fagade, roof and ground floor parameters
A/ Single Module, B/ Multi-Module

Ground floor can be included in the total price estimation. This option “Include ground floor” is
active (mandatory) only in Multi-Module — see Fig. 3.3. It is inactive in Single Module.

By default, the price of ground floor is equal to the price of the calculated floor system. An
arbitrary user’s value per square meter can also be defined.

By default, no steel is included in the ground floor.

Roof can be included in the total price estimation (available only Multi-Module) — see Fig.3.3.
“Include roof” enables activation of this price component.

By default, the roof price is equal to 60% of the calculated floor system. This value is increased by
a waterproofing price.

By default, the roof is made on steel frame which represents 60% of steel weight of the floor
system. This weight is added to the total steel weight of building.

3.5 FOUNDATIONS

“Include foundation” activates the procedure to estimate a foundation impact in price analysis (see
Fig. 3.3).

Three types of soil have been assumed with the resistance given in Table 3.1.

Table 3.1 Soil parameters

Soil

Soil resistance q (MPa)

Sand

0.5
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Gravel 0.6
Clay 0.35

Loads are assumed as axial and they are equal to the value in the lowest column.

The shape of the foundation is assumed as below:

]0,25 A A

0.25A

A | A
Fig. 3.4 Shape of standard foundations

The value of ,,A” is calculated from the following formula:
A= |—
q

where:

A — the principal length of the foundation (see Fig. 3.4) [m]
N — axial load [MN]
q — soil resistance (see Table 3.1) [MPa]

The height ,,B” is taken from: B=0.35 A
where:

B — the height of the foundation (see Fig. 3.4) [m].

The volume of the foundation is given by:

Ve =A% -B+(0.25A) B [m]

The total concrete price is obtained by multiplying the volume by the unit price from the price list.
The weight of the reinforcement:

Wg =100-Ve [kg]

Wr is multiplied by the steel unit price from the price list in order to obtain the total reinforcement
price.
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The surface of timbering is calculated using the following formula:

Ap =5A-B [m?

Ao is multiplied by the timbering unit price in order to obtain the total timbering price.

The total price is the sum of the three calculated components.

3.6 WIND BRACING

Wind bracing can be taken into account. Weight or price increase due to horizontal stabilization of
structure is given by a nonlinear function dependent on the building height. K-bracing or X-
bracing is considered. Those indicative values are derived from engineering practice and should be
considered as rough estimation.

This option is not active for ACE Single Module.

The estimated wind bracing weight is presented in Summary Report (output file).

3.7 PRICE ESTIMATION

ACE is specially designed to perform an extended price estimation of different floor systems. The
complete list of prices is implemented in the software. This chapter provides general information
about hyphothesis for price estimation which have been proposed in ACE. The price list can be
updated, see details further in this Chapter.

3.7.1 BEAMS AND COLUMNS

Material price depends on:

- Profile weight (2 ranges: < 100 kg/m and > 100 kg/m),
- Steel grade (S235, S355, S460 Histar),

- Manpower.

Shear studs (beams only) depends on:

- Stud type (welded in shop),
- Number of studs,
- Manpower,

- Slab type.
For IFB, SFB or ACB systems an extra price per meter is added.

The price of propping is a function of span and slab type.
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Beams may be propped, precambered or designed without any of these two options. ACE defines
itself whether a beam should be propped, then it selects propping or precambering when necessary.
The choice between propping and precambering is based on the price of the solution and on the
limit of precambering (max. 150 mm).

The user can check whether a beam is assumed propped/precambered in the output details.
The erection price is a function of beam and column weight (€/kg).
The transport price is a function of beam or column weight (€/kg).

The price of a corrosion protection is calculated as a function of the are of steel profile. Primer and
finishing are 2 layers of protection considered in ACE. Prices (€/m2).are given in the price list.

The overheads are the steel’s contractor’s overheads and are expressed by a percentage of the cost
of the fabricated steelwork.

The fire protection price depends on steel profile shape and on protection type. It is given in the
separate database.

3.7.2 CONCRETE SLAB

The concrete class is taken automatically as it is associated with the steel grade.

- (C30/37 — 8235,
- (C30/37—S355,
- (C40/45 — S460.
Slab price is estimated in the following way:
- Concrete slab — the price is the sum of the concrete volume and reinforcement (by default
1.0% of section area),
- Steel deck: the price is linearly dependent of the deck span price,
- Precast slab: price is a constant value corresponding to a precast slab of 5,0 cm,

- Hollow core slab - the price is extrapolated from several pre-defined prices.

3.7.3 CONNECTIONS
The following connections are available: beam—beam, beam—column, column—column.

Each type has a different price which changes linearly as a function of beam weight and
manpower.
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Fig. 3.5 Types of connections A/ beam-column weak axis, beam under 100 kg/m, B/ beam-column strong axis,
beam over 100 kg/m, C/beam-beam

Types of connections available in ACE Single Module:

- beam-column /a primary beam or secondary beam attached to a column/: Fig. 3.5B for primary
beams of 100 kg/m or less, Fig. 3.5D for primary beams over 100 kg/m,
- beam-beam /a secondary beam attached directly to a primary beam/: Fig. 3.5C,

- column-column: typical connection to join different column profiles (splices).

3.7.4 ENGINEERING AND MANPOWER

The prices of “Engineering” and “Manpower” are included in other price components (material,
transport etc.).

3.7.5 PRICES UPDATE

Prices may be updated using ArcelorMittal internet website. Go to Price menu and click on
“Update prices via Internet” in order to download the required price list for a given country (see
Fig. 3.6).
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""*E Update prices

Ayailable price list file
Benelus last update: 04-25-2010

France last update: 04-25-2010
Gemarny last update: 04-25-201
Poland last update: 04-25-2010
Portugal last update: 04-25-2010
Spain lazt update: 04-25-2010
LK last update: 04-25-2010

<1 11 T

1 O

In order to update a price list, pleaze select price list file(z]
and click Update button.

Cancel | Update |
Selec:t price list 1

prices-Benelus pro
prices-France. pro
prices-Germany. pro
prices-Poland. pro
prices-FPortugal. pro
prices-Spain. pro
prices-UK. pro

[ Set zelected price list as default

Fig. 3.6 Price list — download from Internet
Go to “Edit prices ...” submenu to review or to edit prices. The price values are displayed as shown
in Fig. 3.7. Not all prices are explicitly given. The user can view the following ones:

- steel grade for profiles (S235, S355, S460),
- steel for angles (connections between structural elements),
— studs on site,
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- bolts (connections),

- propping for beams ans slabs,

- crane and transport,

- concrete (chape, reinforcement and timbering),
- reinforcement steel,

- overhead predicted by contractor,

- holow core slabs,

- precast slab based floors,

- floors with steel decking,

- manpower.

rE Price Editor I&W

Current price database file: |LIK

Price | Itern description | -
0.6000 Steel quality 5235 [eurdkag]
08500  Steel quality 5355 [eurtkg]
0.6900 Steel quality 5460 [eurdka]
0.8500 Steel for angles [eurdka]
1.00 Studs on zite [matenial] [eurfunit]
0.a0 bolts M16-80 [Grade 8.8] [eur/unit]
|l 051 bolts M20-60 [Grade 8.8] [eur/unit]
l 052 boltz k22-60 [Grade 8.8] [eurunit]
450 Propping far slab [eur/mz]
12.00 Fropping for beam [eur/m]
BO0.0D  Crane 40 ton [eur/day]
114000 Crane 100 ton [eur/day]
I 0.0337 Tranzport [eurdlka)
11 Dwerhead [%]
12.00 Precast lab bem [eur/mz]
a5.00 Concrete chape [eurdm3]
0.7000 Reinforcement in precast slab [eurdlkg]
l 13.40 Hallowy core 12cm [eur/ma]
2390 Hallowy core 16cm [eur/mZ] -

MOTE - Double click price to edit

m

Open ... | | Saveas...| gﬁppl}l

Caricel

* - Apply anly in curent session

N X — o

Fig. 3.7 Price list — explicit values
ACE provides several levels of the price edition:
“Open prices database”: this option allows to use other saved price lists,

- “Edit prices” opens the price editor: it allows to edit the current price list with the
following consequences:

“Save” button — changes values in the current price list,

“Save as ...” — allows to create a new price list,

“Apply*” — allows to edit the price list, but new values are valid only for the current
session and then are deleted.
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“Update prices via Internet” — this option is described above.

Prices are calculated by ACE provider using a special calculation tool. Input price values are the
following (example for Benelux countries):

Basic hrices BELU_){

mh | 40 | eur'h |
mhe | 36 | aur'h |
Stud 1| Eurfunit
bolts M15-50 (Grade .87 05| Eurfunit
bolts M20-G0 (Frade 8.8 0,51 |Eurfunit
bolts M22-60 (Frade 8.8 052 |Eurfunit
Crane 40 ton GO0 [eur'd ay
Big crane 100 ton 1140 | eurtday
Material qty unit unit_price
Steel quality 5235 1 ton G600
Steel quality 5355 1 ton 250
Steel gquality S460 1 ton G520
|9tee| for angles 1 ton 250
concrete precast slab 1 m3 105
concrete steel deck 1 m3 105
Steel decking 1 m2 12,5
Reinforcement in slakb 1 ton 700
Reinforcement in precast slab 1 tan 700
concrete chape 1 m3 25
precast slab Scm 1 mz 12
Hollow: care 12 1 mz 13,4
Hollowy core 16 1 m2 23,9
Hollowy core 20 1 m2 33,2
Hollow: care 27 1 m2 40,7
Hollowy core 52 1 mz2 428
Hollowy core 40 1 m2 52,5
transport shop to site qty unit unit_price| price
loadingfunloading 1 craneman| 1.000 hr 39,66 39,66
1 crane 0,125 day [=]u]u] F5.00
1 truckdrive 1,000 hr 34,71 34,71
transport 1 truckdrive 5,000 hr 34,71 208,26
1 truck 1.000 day 247 .89 24789
Total 605,52
truckload | [ 1g.000ften transport 337
Propping qty unit unit_price| price
slab 1 ma 4.5 458
beam 1 m 12 12
Concrete qty unit unit_price| price
concrete 1 m3 105 105
reinforcement 1 ton Foo Foo
timbering 1 mz 45 45
Overhead qty unit unit_price| price
Chwerhead 1 % 11 11
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5. PRACTICAL EXAMPLES

5.1 EXAMPLE 1: SINGLE MODULE

Click on ,,New” button to select a new task

wer, 1.0.3 Urits: | m, kM/m2 Prices database file; | prices

Last update;: | 02.17.2008 Show legend

Select “Single Module” mode (click on the drawing, not on the text)

& ACE - New Task

Single Module

Guick price and weight
eztimator for module of floor
gyztemsz bazed on |-profiles.

Multi-Module

Gluick price and weight
estimatar far Hoor systems
based on |-profiles.

Beam calculator

Price calculator of floor
spztems bazed on already
dezigned solutions.




The new window will open. It enables to define a basic geometry of modules.
Put L; = 5.0 m (primary beam length) and L, = 10.0 m (secondary beam length).

Note: the scheme type is automatically selected by ACE.

e Geometry g|
Poszzible configurations
Scheme 1 Scheme 2 Scheme 3

HO————— = = = H

& —— "
EEI [ | (I alli

a a

HEe————— = = = =

[ Lz La
Dimensions:
L,=1|5 [m] L= 10 [m] Ok | Cancel |

Go to the next “Horizontal” icon. It is dedicated to loads, beam types, steel grades, concrete classes
and fire protection definition.

Define loads: select “User’s” load type. This is an arbitrary load to be specified by the user. Note
that other load types are predefined.

Put p=5.0 kN/m? and q = 5.0 kN/m?.

Secondary beams: select all profiles for non-composite and composite I-profiles. Select “precast
slab” as a unique slab type for all calculations.

Steel grade and concrete class: select steel grade S355. This steel grade is associated with the
concrete class of C30/37.

Activate fire protection: do not select. This example does not deal with fire protection problems.
Select beams: select all available profiles (IPE, HEA, HEB, HEM), then click “Accept” each time.

& Horizontal input data El

Pararneters of beams and slab
Loads Steel grade and concrete class Fire protection

Type of building: | User's - Beams/Colurmns Slab
[ 5235 C30/37 A ,—_| [mini]

Permarnent: p = [kM /2] v 5355 C30/37

[~ 5460 40 Type:

Secondary beams and slabs

Vanable: g= [kM/m2]

Slab weight iz added

automatically. I ATy TR -

. e ohly az gecondary
Frimary beams beans
| - profile, "
hon-composite Profiles ... I Accept -

v IPE
Slim floor B W HEA T
+ hollovs core slab i W HEE @ I~
[~ IFE [~ SFB - v HEM m r
& — K
2t OCQ& ¥ Accept I
r v IPE i r
Select all cazes ‘ v HE&
I woHep (ZE T
Ok | Cancel ‘ v HEM

60



Go to the “Vertical” icon. This window is designed to define facade and column data.

Some cells such as “Roof” or “Foundations” etc. are not active — they are only available for full
multi-module analysis.

Columns: define 5 levels and splices at every second level.

Facade: put the price of 250 EUR/m?2 and define an approximate length (160 m) and area (1200
m?2) of the building. As ACE Single Module deals with one single module, approximate
dimensions of the building shall be defined by the user as they cannot be deducted from other input
data.

Click on the “Next” button to proceed to the next window.

& Vertical input data

| . | |_
~
~
floor systen:
steel structure + l—
slab + firg
pratection
Columnz

Mo of levels 5 -
Splices evemn 2nd lev -

Facade
Price: (260 [EUR/m’]
Appras. length; 160 [r]
Approx, area:; IW [mz]
-
~
- i

Cancel |

This window describes vertical dimensions of a building.

Values to be defined:
- free space — available room height in a complete building,
- all layers of the floor including finishing and services.

Note that the floor system (beam + slab) is given automatically by ACE.
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Keep default values in this example.

& Vertical input data

| - profile

Firizhing 5 [mn] I Filin
Service |4— ] | | Floor spstem
[ ] | Service

Free space 27 [ri]
_|.|_ _H_ — == r Free space

Cellular beamn
Finizhing 16 [m] e ——— T Finishing
Service included in Floor system
floor height O O O Q and service
Free space 27 [mn] T
L — — — — — L Fiee zpace

Slirn Floor

Finizhing {06 [rn] e ! ! T T Finishing

Semvice 4 [m] . “ S & Floor system
I | Serice

Free space 27 [m]

L — — — — — - Fiee space

Cancel

Perform calculations by clicking “Run” button. ACE will automatically initiate all necessary
calculation procedures.

A temporary window shall appear to show the progress of calculations.
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File Prices Options  Help
Mew Geometry Horizontal “ertical Exit
i A EB
L=
7 —_ i
h -+ -4
wer, 1.0.3 | Pasiiar: 3 = 8.7 =01 Urits: | m, kMém2  Frices database file: prices Last update: 02.17.2008 Show legend

Results.

Once the calculations are done, the temporary window will disappear. Click on “Result” icon to

view results.

File Prices Options Help
Mew Geometry Horizontal Wertical ks 4Ry_n | Report | Exit
! A \-/ g
L=
> — _
h -+ [
wer. 1.0.3 | Pasition: ¥ =537 =60 Urits: | m, kM/m2 Prices database file: | prices Last update; | 02.17.2008 Show legend

Summary report.
Review a summary of results including all input data and basic output results.

Click on “Detailed Report” to view more detailed information.
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Mle Detailed report

—

>

SUMMARY REPORT

ACE version 1.0.3
Filename: noname.ace
Date: 2008-06-12

SUMMARY OF INPUT DATA

| £

Detailed report creator.

Each calculated case is given separately. Refer to the Technical Notes to recognize the case code.

Select Case No 1 to continue.

Note: the results are given in the descending order, starting from the most economic solution.

% Results; Detailed report creator [Z|

Select case

Select one of the below cases.

Caze

Case code: -2-|CP3:] - Beam lype: |-profile, : 5355, composite. Slab lype: precast s
Mo 2 [Case code; 1--ICP3] - Beam wpe: |-profile, steel grade: 5355, compozite, Slab lype: precast =
Mo 3 [Case code: -2- NP3 - Beam type: |-profile, steel grade: 5355, non composite. Slab type: prec
Mo 4 [Case code: 1-IMP3:) - Beam type: |-profile, steel grade: 5385, non composite. Slab type: prec

£ >

Cancel Mext »

Detailed report.

Go through details of the selected case. You will obtain detailed information about input data and
final results, including weight and price of all structural components.
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Select “Beam Export” option to send any beam to one of the compatible software: Arcelor Beams
or Arcelor Cellular Beams.

& ACE - Results: Detailed report

Eile Beam Export

DETAILED REPORT

General characteristics
Beams

Steel grade: 355

Beams type: -profile
Composite: Yes

Slah

Slab type:precast slab

Concrete class: Concrete class C30/37
Slab reinforcement: 0.6%

Floor height: 3.78 m

Facade

{per m? of one level)
Facade price: 1256 EUR

Scherne: 2
Ly=6m, L,=10m.

B B
2 —— ——

Export option

Look at the drawing to see beams denomination. Note that in ACE Single Module both primary
beam are the same (A1-A2 = B1-B2) as well as all secondary beams (A1-B1 = A1-A2-B2-B1 =
A2-B2)

Select A1-A2 beam. Click on “Export” button.
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s Export beam rz|
Beams Modules

= &ll Beamns A E J
=I- Primary beams 2 —_ —

B1-B2

-+ Secondary beams
A1-B1
Al-A2-B281
A2B2

A ;IJ

Export ... | Cancel |

Saving exported files.

You will be asked to save beam. ACE recognizes the beam type (I-profile or cellular beam),
therefore an appropriate file type will be associated (in this case .PMX extension for Arcelor
Beams software). Note: File type = Zapisz jako typ

Name a file “PB”. Note: File name = Nazwa pliku

Save data with the “Save” (= Zapisz) button.

Export beam

Zapisz w: |lf) Test ﬂ & £ Eg-

D

toje biezace
dokumenty

Pulpit

toje dokumenty

b & kannpuiter

.g MHazwa pliku; |F'B| j Zapisz |
I ﬂ Anuluj

Moje migjsca Zapisz jako bp: |F'M><inputfi|e[".|:um>:]
gieciowe
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Next analysis.

Once the file is saved, ACE is ready to run the compatible software (Arcelor Beams or Arcelor
Cellular Beams) or go back to ACE to obtain a detailed report related to another case.

Click on “Back to ACE” option.

File C:%Program Filez"ARCELOR Beams\Testh&B . pmx has been exported

succesziull

Back to ACE Fun ARCELOR Beams

5.2 EXAMPLE 2: SINGLE MODULE WITH EXPORT TO ARCELOR BEAMS SOFTWARE

Click on ,,New” button to select a new task.

Options  Help

ver, 1.0.3 Units: | m, kN/m2  Piices database file: | prices Last update: | 02.17.2008 Show legend

Select “Single Module” mode (click on the drawing, not on the text).
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% ACE - New Task

Single Module

Quick price and weight
estimator for module of foor
zystems based on |-profiles.

Multi-Module

Buick price and weight
estimator for floor spstems
bazed on |-profiles.

Beam calculator

Price calculator of floor
zpstemns bazed on already
designed solutions.

The new window will open. It enables to define a basic geometry of modules.
Put L; = 5.0 m (primary beam length) and L, = 12.0 m (secondary beam length).

Note: the scheme type is automatically selected by ACE.

= Geometry PZ|
Fozzible configurations
Scheme 1 Scheme 2 Scheme 3

HE/—/————m™H Hee—e————— He——————

& —————— )
a=Lq ——————— L4 ally

& a

He— He— He———

[ [ Lz
Dimenzionz:
L=5 M L=4 [ 0k | — |

Go to the next “Horizontal” icon. It is dedicated to definition of loads, beam types, steel grades,
concrete classes and fire protection.

Define loads: select “Office2” load type. This load simulates common loads in offices. The values
of p = 3.0 kN/m2 and q = 3.0 kN/m? will be adopted.

Secondary beams: select all profiles for non-composite and composite I-profiles. Select “precast
slab” as a unique slab type for all calculations.

Steel grade and concrete class: select steel grade S355. This steel grade is associated with the
concrete class of C30/37.

Activate fire protection: do not select. This example does not deal with fire protection problems.

Select beams: select HEA and HEB, then click “Accept” each time.
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‘% Horizontal input data

Farameters of beams and slab

Loads Steel grade and concrete class Fire protection

Type of building: | ser's - Beamsz/Columns Slab [~ Fire requirements
v 5235 C30/37 = ’——| [mir]

Permanent; p = [kM#m 2] v 5355 C30/37

[v S4E0 C40 Tupe:

Secondan beams and zlabs

Wariable: g= [kM 2]

Slab weight iz added

automatically. 3 R A [
Frirnary bearnz —1 EZI;I;; secandary
| - profile,
non-comaosite Accept ¥ Accept i Accept
i [~ IPE W [~ IFE [~ IPE/PE |« HEB/HEE
ST W HEA ¥ HEA& W HEA/HEA [~ HEM/HEM
bealbony iz skl g e ¥ ¥ HEB 264z ([~ IPEAMPEA T HLMHL
v IFB [~ HEM [ [~ HEM @ ]
. = K
2 ,@QQ ¥ Accept ri Accept
v T FE R R APE/HEX
Select all cazes | [v HE& [~ IPE/HEE
o v HEB |4 ¥ HEA/HER
Ok | Cancel | [~ HEM

Go to the “Vertical” icon. This window is designed to define facade and column data.

Some cells such as roof or foundations etc. are not active — they are only available for full multi-
module analysis.

Columns: define 5 levels and splices at every second level.

Facade: put the price of 250 EUR/m? and define an approximate length (160 m) and area
(1200 m2) of the building. As ACE Single Module deals with one single module, approximate
dimensions of the building shall be given by the user as they cannot be deducted from other input
data.

Click on the “Next” button to proceed to the next window.
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% Vertical input data

E |
B e e
e N S R R T

-

floor systerm:
zteel structure +
zlab + fire
protection

—

Caolurming

Mo of levels

Splices

Facade

v Include facade

Price: (250 [EUR/m’]

Approx. length:

Approx. area;

every 2nd ey -

5 =

160 [m]
1200 Im’]

Cancel |

This window describes vertical dimensions of a building.

Values to be defined:

free space — available room height in a completed building,

all layers of the floor including finishing and services.

Note that the floor system (beam + slab) is given automatically by ACE.

Keep default values in this example.
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& Vertical input data

| - profile

Finizhing & [rn] === T Finishing
Service I [m | Floar aystem

T T 1 1C 1 | Service
Free space IT [m] T

—|-|— — — — — — — Feespace

Cellular beam

Finishing 5 [m]

e T Finishing

Flaor zpstem
O O O Q and service

included in
floor height

Free space 27 [rn]

Service

.LL_H_ — — — Freespace
Slirn floor
Finishing i [rn] — ! ! e 4 Firishing
Service |4— [r] ~ ~ | % Floor spstem
I I — | Service
Free s = =
pace 27 [m] . i
—|T-|-|:::::::: 28 Space
<Back |0k ] conce

Perform calculations by clicking “Run” button. ACE will automatically initiate all necessary
calculation procedures.

A temporary window shall appear to show the progress of calculations.

BEE
File Prices Options Help

e zeometry Harizontal ‘ertical Exit

¥ A E

L s
2 A wl
1 7 5 b
wer, 1.0.3 | Position: X = 6,7 = 0,1 Uritz: | m, kN/m2 Frices datsbase fie: | prices Last update: 02.17.2008 Show legend
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Results.

Once the calculations are done, the temporary window will disappear. Click on “Result” icon to
view results.

BE
File Prices Options Help
Mew GEometry Horizontal Vertical ol R_u_n Report Exit
¥ A S B
L«
2 _ i
1 7 5 pr 0
ver. 1.0.3 | Pasitior: % = 5.3% = 6.0 Urits: | m kN/m2  Prices datshase fle: | prices Last update: |0217.2008  Show legend

Summary report
Review a summary of results including all input data and basic output results.

Click on “Detailed Report” to view more detailed information.

& ACE - Results

Filef” Detailed repart

SUMMARY REPORT

ACE version 1.0.3
Filename: noname. ace
Date: 2003-06-12

SUMMARY OF INPUT DATA
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Detailed report creator.

Each calculated case is given separately. Refer to the Technical Notes to obtain the case code
description.

Select Case No 6 to continue.

Note: the results are given in the descending order, starting from the most economic solution.

% Results: Detailed report creator

Select case

Select one of the below caszes.

Case L
Mo 1 [Case code: 1-ACP4-x] - Beam type: Cellular beam, steel grade: 5460, composite, Slab type
Mo 2 [Cage code: 1--ACP3-x) - Beam twpe: Cellular beam, steel grade: S365, compozite. Slab twpe
Mo 3 [Case code: 1--AMNP4-x) - Beam type: Cellular beam, steel grade: 5460, non composite, Slab
Mo 4 [Cage code: 1--4MNP3-] - Beam tupe: Cellular bearm, steel grade: 5365, non compozsite. Slab
Mo 5 [Case code: -2-4MNP3-) - Beam type: Cellular beam, steel grade: 5355, non composite, Slab
3 eamn type: Cellular bean grad compogite, Slab bpe
s -2-ACP4-x] - Beam type: Cellular beam, steel grade: S460, composite, Slab type
Mo 8 [Cage code: -2-ICP3] - Beam type: |-profile, steel grade: 5355, composzite. Slab type: preca w

£ >

Cancel Mest »

Detailed report.

Go through details of the selected case. You will receive detailed information about input data and
final results, including weight and price of all structural components.

Select “Beam Export” option to send any beam to one of the compatible software: Arcelor Beams
or Arcelor Cellular Beams.
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f& ACE - Results: Detailed report |Z||E|E|

File Beam Expart

DETAILED REPORT

General characteristics

Beams

Steel grade: 395
Beams type: lprofile
Composite: Yes

Slab

Slab type:precast slab

Concrete class: Concrete class C30/37
Slab reinforcernent: 0.6%

Floor height: 3.73 m

Facade

{per m? of one level)
Facade price: 124.33 EUR

Scheme: 2
Ly=8m L =12m

A B

Export option.

Look at the drawing to see beams denomination. Note that in ACE Single Module both primary
beams are the same (A1-A2 = B1-B2) as well as all secondary beams (A1-B1 = A1-A2-B2-B1 =
A2-B2)

Select A1-A2 beam. Click on “Export” button.

e Export beam rz|

Beams Modules

= &l Beamns A E J
2 —— ——

+- Secondary beams
1 —— -
A JJ
Export _.. | Cancel |
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Saving exported files.

You will be asked to save beam. ACE recognizes the beam type (I-profile or cellular beam),
therefore an appropriate file type will be associated (in this case .PMX extension for Arcelor
Beams software). Note: File type = Zapisz jako typ

Define a name a file: “PB”. Note: File name = Nazwa pliku

Save data with the “Save” (= Zapisz) button.

Export beam

Zapisz v |lf} Test ﬂ i

D

toje biezace
dokumenty

Pulpit
toje dokumenty

M komputer
‘g Mazwa pliku: | j Zapisz |
Moje migjsca  £apisz jako tp: |F'M>< input file [* prx] j Anuluj

ZiECiowe

Gy

Next analysis.

Once the file is saved, ACE is ready to run the compatible software (Arcelor Beams or Arcelor
Cellular Beams) or go back to ACE to obtain a detailed report related to another case.

Click on “Run Arcelor Beams” button in order to run Arcelor Beams software.

File C:%Program Filez"ARCELOR Beams\Testh&B prmx haz been exported

successiull

‘ Back to ACE Fun ARCELOR Beams

Entering Arcelor Beams software.
Arcelor Beams is a final design software. It enables a detailed analysis of any given beam.

When “Run Arcelor Beams™ button is used, Arcelor Beams is executed automatically. The user
needs to accept conditions of use of the software. Click “Accept” to continue.
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ARCELOR. Beams

Deutzch Frangaiz
I I

WARNING |

This software facilitates the preliminary engineenng studies with rezpect to steel constructions. Bazed
on calculation methods complying with the principles of the applied standards, this software enables to
make a certain humber of verfications in view of evaluating a zolution for a pre-design. It doez not
enable to analvse all situations and to make in an eshaustive way all relevant calculations needed for
a study of execution which requires in every caze the advice of an external Engineering Office.

Given the complesity of the calculation methods, thiz zoftware iz only intended for professional users
active in the zector of steel constructions who are fully aware of the possibilities, limits and it
adequacy thereof for specific practical casez). The uzer shall use the software under hig own
responzibility and at his owh risks

This software may be used free of charge. Ma right iz granted to the user of the zoftware, the property
and intellectual rights of which continue to belong exclusively to ARCELOR SECTIONS
COMMERCIAL 5.4, [or, depending on the caze, to the company of the ARCELOR Group who is
owner of these rightz). Mo warranty iz granted to the user. The user undertakes to hold ARCELOR
SECTIOMS COMMERCIAL 5.4, free and harmlezs from any claim and any direct and/or consequenhial
damages. in particular thoze resulting from an incomect o inappropriate uze or & uze made for an
inadequate or inappropriate purpose.

By PRESSING THE EUTTOM REFERRED TO BELOW AS "ACCEPT", THE USER EXFPRESSLY
DECLARES THAT HE HAS CAREFULLY READ THE ABOVE TEXT AMD THAT HE THEREB'
ACCEPTS ALL LEGAL COMSEQUENCES AMD DELIGATIONS RESULTING FOR HIkM
THEREFORE.

Aocept Cluit

The main window will appear. Run the software (see the button below) to view input data and
results.

Pl ARCELOR Beams - o] x|

= T = —T |2k

x= 2500m

] 7T e2fteq

T PEas0-s386 ¢ 4s0mm ]

12000, mm 12000, mm

2008-04-04 16:55 Units : kM -mm | Filename ; C:\Documents and SettingsiMacief\Pulpititest\2. pmx //

The output data are listed as shown below. All “Maximum criterion” values should be lower than 1
for any ULS and SLS criteria. Optimal design gives values close to 1. Use Arcelor Beams to
optimize results if necessary (out of scope of this example).
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=18l

i Start @ @) > )4 Eksplorat. .~| £ Google - Micr. | ) Dokumentd -.. | ) Zadanie 2

Bearm reference =]
BRESULTS
Moment resistance My R4 = BO414kNm  (Class 1)
Plastic shear farce resistance ViRg = 104212 kN = 1.20)
Mo risk of shear buckling (hy iy < 722/n)
ULS combination :
Load arrangementn® 1 Support reactions Ryi= 19161 kN
Ruya= 191.53 kN
Med max(*) = 475 T kN.m Meg max(-) = 0.00kN.m Tw= 0788
MEd max = 191 61 KN ry= 0184
D= 0res
Maximum criterion for bending resistance TM.max = 0.788
Mazimur criterion for shear force resistance Tymar= 0.184
Maximum criterion for bending moment - shear force interaction Thivimar = 0.788 =

- | EEace -Betav... | M ace - Resuks | 8 ace-Resut... | T arceLoRBe...| |E‘

5.3 EXAMPLE 3: MULTI-MODULE WITH EXPORT TO ARCELOR BEAMS

Click on ,,New” button to select a new task.

ces  Options  Help

EBX

ver. 1.0.3

Uritz: | m, kN/m2  Frices database file: | prices

Last update: ;02.17.2008 Show legend
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Select “Single Module” mode (click on the drawing, not on the text).

& ACE - New Task

Single Module

Cuick price and weight
estimatar for module of foar
aystems bazed on |-prafiles.

Multi-Module

(uick price and weight
extimator for floor zpztems
bazed on |-profiles.

Beam calculator

Frice calculator of floor
zystems bazed on already
dezigned zolutions.

Go to ,,Geometry” button. It will enable to define a geometry of an arbitrary floor.

e
File Prices slalps
O |# = o @) ¥ E || F) {
e Geometry Column - ... Calumn - Al Column - Del Horizontal Wertical Fun por Exit
¢ el &
L I

Automatic scheme
selection for

B ¥ direction

O v direction

B X &Y direction
Click right mouze

button to define/edit
modules.

wer, 1.0.3 Pogition: = =28Y =12 Units: | m, kN/m2  Frices database file: | prices Last update: |02.17.2008 Hide legend

First, a geometry of one floor level has to be defined. In order to do so, a grid has to be drawn in
the drawing area. Each grid intersection can be a column, no intermediate columns are possible.

The following data are obligatory:

- Grid Label (letters for X-coordinates, numbers for Y-coordinates),
- @Grid coordinates (in meters),

- Grid Spacing — distance between grid lines,
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- No of Addit’l Grids — number of repetition of a defined grid spacing.

Put “Grid spacing” = 5.0 m and “No of Addit’l Grids” = 4 for X-Grid coordinates. Click ,,Add”
and then confirm by “Ok”.

i Geometry - Definitions of grid _ i Geometry - Definitions of grid

X Grid | ¥ Grid | X Grid | v Grid |
Grid generation Labal e Grid generation Labal
o — q B i] -
Grid Label & Delete Grid Label E B 5 Delete
Grid Coordinate |0 Change Grid Coordinate | 20 g 12 Changs

E 20
Grid Spacing g Grid 5 pacing
Mo of Addit'l Gnds |4 Mo of Addit' Grids
Cancel [1] 4 Cancel (1] 4

Put “Grid spacing” = 4.0 m and “No of Addit’l Grids” = 6 for Y-Grid coordinates. Click ,,Add”
and then confirm by “Ok”.

e Geometry - Definitions of grid _ cs Geometry - Definitions of grid
X Grd ¥ Gid | % Grd ¥ Gid |
Grid generation Label o Grid generation Label
. = . 1 0
Grid Label 1 Delete Grid Label 7 5 p Delete
3 g
Grid Coordinate |0 Change Grd Coordinate | 24 4 12 Change
5 16
Grid Spacing 4 Grid Spacing I3 20
7 24
Mo of Additl Grids |6 Mo of Addit' Grids
Cancel oK Cancel oK

Define columns. Click on ,,Column-all” to define columns at all intersection points of the grid.
Columns are represented by small symbols of I[-profiles (see the drawing below).

79



File Prices Options Help
o I =l - N
Hew Geometry Cn_lumn e (;olgmn - Al umhn_-—-bz_al H:gtal Ver_tical ; | \epot Exit
¥ L & EB C o E

7

g

]

4

]

2

q

ver. 1.0.3 Position: » =13.0% =266 Units: | m, kN/m2 Prices database file: | prices Last update: _02.17.2008 Show legend

Define floor systems.

Right-click mouse button enables to enter a menu in which we can define floor systems including
direction and number of beams.

Choose beam orientation in both x- and y-direction. That means secondary beams will be oriented
in both horizontal and vertical direction.

Flle Prices Options Help

O 8 ¥ HE @B T E b

MNew Geometry Colurnn - ... Column - & Colurn - Del Harizonkal erkical Run ERD Exit

9 A ] e o} E

Create moduls |
5 E Delete module

Create all modules
Delete all modules

< P v i direction
Select scheme ... 2 ¥t o
]
2
1
ver. 1.0.3 Position: % =169 =183 Units: | m, kMN/m2  Prices databass file: | prices Last update: | 02.17.2008 Show legend

“Select scheme” — use an automatic option in both x- and y-directions. In that case, ACE will
optimize a number of secondary beams. Otherwise, we can define one of 3 schemes (see Technical
Notes for details).
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|
.|— Create module
Zreate moduls

Delere module
Zreate all modules
Delete all modules

Delete module
Create all modules
Delete all modules

—  Beam orientation ... ¥

——  EBeam aorientation ...

¥ direction ... ¥ |

scheme ... % direction ... » VI GpER ¥ direction ... YRR
¥ direction ... F 1st scheme C = lstscheme —
Znd scheme 2nd scheme
3rd scheme 3rd scheme

Click on ,,Create all modules”. The modules previously characterized will be applied and shown
with predefined colours and patterns (see Legend at the figure below).

File Prices Options  Help

O ® % 52 3 T E

e Geometry | Column- ... Caolumn - Al Column - Del Horizontal Wertical Run Report Exit

| s A B C D E L (%]
7 Automatic scheme
E selection for;
B ¥ direction
O * direction
B B

B X &Y direction

Click right mouse
button to defineedit
] modules

Create module

4 Delete module

Create all modules

Delete all modules

3 SR geam orentation ., >
Select scheme .., 3
5 HT
1
wer 1.03 Position: X =154 =146 Units: | m, kN/m2 Prices database file: | prices Last update: |02 17 2008 Hide legend

Go to the next “Horizontal” icon. It is dedicated to definition of loads, beam types, steel grades,
concrete classes and fire protection.

Define loads: select “Office2” load type. This load simulates common loads in offices. The values
of p = 3.0 kN/m2 and q = 3.0 kN/m? will be adopted.

Secondary beams: select all profiles for non-composite and composite I-profiles.

Steel grade and concrete class: select all steel grades. The steel grades are automatically associated
with the concrete classes.

Activate fire protection: select R30 intumescent paint.
Select beams: select all I-profiles (IPE, HEA, HEB, HEM and HL), then click “Accept” each time.

Note: the choice of all possible options is able by clicking “Select all cases” button.
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% Horizontal input data

Parameters of beams and slab
Loads

Type of building: | Office2  «
Permanent p= 3.0  [kM/m3]

Warable: g=|3.0 [kN/m3

Slab weight is added

Steel grade and concrete class

Beams/Colurins Slab
v 5235 30437
v 5355 C30/37
v S480 C40

Secondary beams and slabs

x]

Fire pratection
[ Fire requirements

R: (30 | [min]
Type Intumescent pain

automatically. ¥ ST - ¥
) only as secondary
Prirary bearns BEETE
| - prafile,
non-compogite SEE s Accept s Accept
) v IFE W [v IFE [+ IPE/PE | HEB/HEE
liee] W HEA W HEA W HEA/MEA [ HEM/HEM
el Evie 3R g ey o v HEE L2 v IFEAMFEA
| IFB [ HEM W [v HEM @ "
& = K
=T ,O/’g é_/‘_( 2 rd Accept ¥ Accept
W v IFE — |— [w IPE/HEA
Select all cazes ‘ [v HE& [v IPE/HEB
o W HER &4l W W HEAMEB
ok | cancel | v HEM

Go to the “Vertical” icon. This window is designed to define facade and column data.

Columns: define 5 levels and splices at every second level.

Facade: put the price of 250 EUR/m?2.

Activate “Ground Floor” and define its price as equal to slab (all upper floor slabs of a building).
Activate “Roof” and define extra waterproofing price.

Activate “Foundation” and define required conditions. “Standard” or “Plate” foundations will be
applied automatically (see Technical Notes). “Sand” option provides average soil conditions for
sand.

Activate “Bracing not included in total price”. Therefore, an estimation of wind bracing will not be
analysed in this example.

Click on the “Next” button to proceed to the next window.
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o8

Yertical input data

roof

leveln
floor zystem:

level 2 steel structure +
slab + fire
protection

lewvel 1

ground floor

r et bl foundations
B N
SRR R R RS

Roof
[v Include roof
Extra waterproofing price

Foundations
W Include foundation

Sand hd

Soil type

50 [EUR/m |

[v Standard

[v Plate

Ground floor
v Include ground floor

i prices:
[EUR/m?]

Colurnns

Ho of levels 5 -
Splices every 2nd lev «

Facade

[v Include facade

Price: [250  [EUR/m]

Bracing type

= Brlacing ot included in tatal
price

™ K- ar - Bracing

N X

Mext > ‘ Cancel ‘

This window describes vertical dimensions of a building.

Values to be defined:

- free space — available room height in a completed building,

- all layers of the floor including finishing and services.

Note that the floor system (beam + slab) is given automatically by ACE.

Keep default values in this example.
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& Yertical input data

| - profile

Finizhing 05 [m] == 1 i
Service ’4— [mi] | 1 Flaor system
C I I I 1] 1 Semvice

Free space 27 [m]

—lT — — — — — — Freezpace

Cellular beam

Firishing (g [m]

included in
floor height

Free space 27 [m]

Temeor e e T Finishing
Floor spatenn
ahd service

L — — — — — - Fiea space

Service

Slirn floor

Finishing 08 [m]
Service [4
Free space 27 [m]

B Y S T || A e Finizhing

" . \; L\{j\b\"\{j\ Floor system
I 11— :: Service

— — — — '— — -L Fieespace

Cancel |

Perform calculations by clicking “Run” button. ACE will automatically initiate all necessary
calculation procedures.

File Prices Options Help
Mew Geametry Coluran - ... Caluran - Al Culuma-:bel | Horizantal Wertical Exdt
L A B & D E

i

[

g

4

3

2 ettt L e e |

1 |t f et L et | e

ver. 1.0.3 | Position: %= 37,8 =268 Units: | m, kN/m2 Prices database file: | prices Last update: |0217.2008  Show legend
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Results.

Once the calculations are done, the temporary window will disappear. Click on “Result” icon to
view results.

Ll

File Prices Options Help

e ‘ Geametry Column - ... Caluran - Al Cnluml‘w‘-‘bel Horizontal Vertical ‘ ‘ Run Report Exit

¥ L 3 E C o] E v
Fi L L
g
5 e | et e | ]
4
2
2 e e e e e
1
ver, 1.0.3 I Position: 5 = 34,8 = 26,1 Unitz: | m, kN/m2 Prices database file: i prices Last update: ! 02.17.2008 Show legend i

Summary report.
Review a summary of results including all input data and basic output results.

Click on “Detailed Report” to view more detailed information.

i ML - Results

Fie Detailed report

‘SUMMARY REPORT
ACE wersion 1.0.3
Filename: noname.ace

Date: 2008-06-12 =

SUMMARY OF INPUT DATA

fi 2 Eksplorator... o AC] 2 ace - s i 3 Microsoft 0., « | i bez bybuhu - Paint
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Detailed report creator.

Each calculated case is given separately. Refer to the Technical Notes to obtain the case code
description.

Select Case No 1 to continue.

Note: the results are given in the descending order, starting from the most economic solution.

% Results: Detailed report creator,

Select case

Select one of the below cases.

105 3] :

Mo 3 [Case code; 1-1C524) - Beam type: |-profile, steel grade; 5235, composite. Slab type: steelc
Mo 4 [Caze code: 1-1C54-) - Beam type: |-profile, steel grade: S460, composzite. Slab type: steel:
Mo & [Caze code: 1-4C53:%) - Beam twpe: Cellular beam, steel grade: 5355, compozite. Slab type
Mo B [Caze code: 1-AC54:%] - Beam type: Cellular beam, steel arade: S460, compozite. Slab type
Mo 7 [Caze code: 1-4MN54-) - Beam type: Cellular beam, steel grade: 5460, non composite. Slab
Mo 8 [Caze code: 1-AMP3-x] - Beam type: Cellular beam, steel grade: 5355, non composite. Slab s

£ >

Cancel Mest »

Detailed report.

Go through details of the selected case. You will receive detailed information about input data and
final results, including weight and price of all structural components.

Select “Beam Export” option to send any beam to one of the compatible software: Arcelor Beams
or Arcelor Cellular Beams.
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&% ACE - Resulis: Detailed report

File Beam Export

S=1ES

DETAILED REPORT

General characteristics
Beams

Steel grade: 355

Bearns type: Cellular beam
Composite: No

Slab

Slab type:steeldeck

Concrete class: Concrete class C30/37
Slab reinforcement: 0,6%

Floar height: 3,46 m

Fire protection
Protection type: Inturmescent paint
Protection class: F30

Facade
{per m? of ane level)
Facade price: 127.68 EUR

A B C i} E

Export option
Select A1-B1 secondary beam. Click on “Export” button.

e Export beam

Beams Modules

>
I
m
L}
L

Primary beams 7

X

=I- Secondary beams
A1-B1
A2B2 &

4383
4484
A5B5 5

AB-BE
AT-BT

B1Ct
B2C2
B3C3 3

B4-C4
B5-CH
BE-CE 2

B7-C7 —
C101
Czp2 1

C303
Ca-D4
C505

CEDE ~ 4

.

Cancel |
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Saving exported files.

You will be asked to save a beam. ACE recognizes the beam type (I-profile or cellular beam),
therefore an appropriate file type will be associated (in this case .PMX extension for Arcelor
Beams software). Note: File type = Zapisz jako typ

Define a name a file: “ACB A1”. Note: File name = Nazwa pliku.

Save data with the “Save” (= Zapisz) button.

Export beam

Zapizz w |Lﬁ ARCELOR Cellular Beams ﬂ =k EZ-

D

toje biezgoe
dokumenty

T
Pulpit
Maje dokumenty

b dj komputer

Nazwa plilu: |.t’-‘n.CB &l j Zapisz
=l

[ 2o |
Anuluj

Moje migjisca  £apisz jako bp: |.-’-‘«I:B input file [*.clb)
FieCiowe

Next analysis.

Once the file is saved, ACE is ready to run the compatible software (Arcelor Beams or Arcelor
Cellular Beams) or go back to ACE to obtain a detailed report related to another case.

Click on “Run Arcelor Beams” button in order to run Arcelor Beams software.

File C:%Program Filez"ARCELOR Beams\Testh&B . pmx has been exported

succesziull

‘ Back to ACE Fun ARCELOR Beams

Entering Arcelor Beams software.
Arcelor Beams is a final design software. It enables a detailed analysis of any given beam.

When “Run Arcelor Beams” button is used, Arcelor Beams is executed automatically. The user
needs to accept conditions of use of the software. Click “Accept” to continue.

88



ARCELOR. Beams
Deutsch T

T Frangaiz ]

WABENIMG |

Thiz zoftware facilitates the preliminary engineering studies with respect to steel constructions. Bazed
on calculation methods complying with the principles of the applied standards, this software enables to
make a certain number of verifications in view of evaluating a solution for a pre-design. It does not
enable to analyze all situations and to make in an exhaustive way all relevant calculations needed for
a ztudy af execution which requires in every caze the advice of an external Engineering Office.

Given the complexity of the calculation methods, thiz zoftware iz only intended for professional users
active in the sector of steel constructions [who are fully aware of the possibilities, limits and itz
adequacy thereof for specific practical casez). The user shall uze the software under his own
rezponsibility and at hiz own risks

Thiz zoftware may be uzed free of charge. Mo right iz granted to the user of the software, the property
and intellectual rights of which continue to belong exclusively to ARCELOR SECTIONS
COMMERCIAL 5.4, [or, depending on the caze, to the company of the ARCELDOR Group who iz
owner of thesze rights]. Mo warranty iz aranted to the user. The user undertakes to hold ARCELDR
SECTIONS COMMERCIAL 5.4, free and harmlezs from any claim and any direct and/or congeguential
damages, in particular thoze resulting from an incomect or inappropriate uge or a use made for an
inadequate or inappropriate purpose.

B PRESSING THE BUTTON REFERRED TO BELOW A5 "aCCEPT", THE USER EXPRESSLY
DECLARES THAT HE HAS CAREFULLY READ THE ABOVE TEXT AMD THAT HE THEREBY
ACCEPTS ALL LEGAL COMSEQUENCES AMD OBLIGATIONS RESULTING FOR HIM
THEREFORE.

Accept Guit

The main window will appear. Run the software (see the button below) to view input data and
results.

Bl ARCELOR Beams

=101

Elle Edit Options 2

_ o | e g s ey

= = L] etfef O §| &
Bl si=| I 5] =T s 5 =
x= 2500 m
T 7 TJweas-sws 7 saom

12000, mm 12000, mm
2008-04-04 15:55 Units: kN -mm | Filename : C:\Documents and SettingstM aciel\Pulpititest\2 pmx

The output data are listed as shown below. All “Maximum criterion” values should be lower than 1
for any ULS and SLS criteria. Optimal design gives values close to 1. Use Arcelor Beams to
optimize results if necessary (out of scope of this example).
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Rl Edit [C:\Documents and Settings'MaciejPulpit!

\2.p] (3 =
Ele 7

[« =

Heann reference

RESULTS
Moment resistance We,ra= B04.14 khm  (Class 1)
Plastic shear Torce resistance Vol.d = 1042.12 kN =120
o risk of shear buckiing ( hy iy < 728/n)
ULS combination :
Load arrangement n® 1 Support reactions Rui= 191,61 kN
Ruyg= 19153 kN
MEd man(*) = 475 T kN.m Meg maxl-) = 0.00 kN.m Tw= 0788
Vst = 191 BT KN ry= 0184
D= 0.788
Maximum criterion for bending resistance Thimax = 0.788
Maximum criterion for shear force resistance Ty = 0.184
Maximum criterion for bending moment - shear force interaction Dbt man = 0.788

i/ start [CROR=T] Eksp\ural.‘.V| aGnngle-M\Uml (] Dokument 1 | 18] Zadanie 2 - ... | 28 ACE -Beta V... | 18 ACE - Results | S ACE - Resul. . | TARCELORB&.] ‘ E

5.4 EXAMPLE 4. MULTI-MODULE WITH EXPORT TO ARCELOR CELLULAR BEAMS
SOFTWARE

Click on ,,New” button to select a new task.

wer, 1.0.3 | Unitz: |~ m, kN/m2  Prices datsbase file: | prices Last update: ;UZ.'IT.ZEIEIB Show legend
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Select “Single Module” mode (click on the drawing, not on the text).

“& ACE - New Task

Single Module

Guick price and weight
estimatar for module of Hoaor
zpztems based an |-prafiles.

Multi-Module

Quick price and weight
eztimator for floor spstems
bazed on |-profiles.

Beam calculator

Price calculator of flaor
apztems bazed on already
deszighed zolutions.

Go to ,,Geometry” button. It will enable to define a geometry of an arbitrary floor.

Horizontal Wertical Run
v L a %]
L« ;
Automatic scheme
selection for
B ¥ direction
O ¥ direction
B X &Y direction
Click right mouze
buttan to define/edit
rodules.
wer, 1.0.3 Fosition: X =287 =12 Urits: | m, kM/m2 Prices database file: | prices Last update: |02.17.2008 Hide legend

First, a geometry of one floor level has to be defined. In order to do so, a grid has to be drawn in
the drawing area. Each grid intersection can be a column, no intermediate columns are possible.

The following data are obligatory:

- Grid Label (letters for X-coordinates, numbers for Y-coordinates),
- Grid coordinates (in meters),
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- Grid Spacing — distance between grid lines,
- No of Addit’l Grids — number of repetition of a defined grid spacing.

Put “Grid spacing” = 6.0 m and “No of Addit’l Grids” = 3 for X-Grid coordinates. Click ,,Add”.

i Geometry - Definitions of grid _ i Geometry - Definitions of grid
* Grid lYGrid] * Grid ]YGrid]
Grid generation Labal e Grid generation Labal
A = i & [1]
Grid Label & Delete Grid Label D B 5 Delete
Grid Coordinate |0 Change Grid Coordinate | 18 g 13 Changs
Grid Spacing [ Grid 5 pacing
Mo of Addit'l Gnds |3 Mo of Addit' Grids
Cancel [1] 4 Cancel (1] 4

Continue by putting “Grid spacing” = 5.0 m and “No of Addit’l Grids” = 2 for X-Grid coordinates.
Click ,,Add”, then confirm by ,,0k”.

i Geometry - Definitions of grid = Geometry - Definitions of grid

¥ Grid | Giid | K Grid | v Grid |
Grid generation Label add Grid generation Label
Grid Label D A o Grid Label F A o
B B Delete B B Delete
[ 12 [ 12
Grid Coordinate | 18 D 18 Change Grid Coordinate | 28 D 18 Change
E 23
Grid Spacing 5 Grid Spacing F 20
Mo of Addit| Grids |4 Mo of Addit| Grids
Cancel (1] 4 Cancel oK

Put “Grid spacing” = 8.0 m and “No of Addit’l Grids” = 5 for Y-Grid coordinates. Click ,,Add”,
then confirm by ,,0k”.

s Geometry - Definitions of grid _ s Geometry - Definitions of grid
KGrd ¥ Gid | % Grd ¥ Gid |
Gnid generation Label add Grid generation Label
i i 1 0
Grid Label 1 Delete Grid Label E ) 5 Delste
Grid Coordinate |0 Change Grid Coordinate | 40 i 12? Change
5 a2
Grid Spacing g Grid 5pacing g a0
Mo of Addit] Grids |5 Mo of &ddit] Grids
Cancel OK Cancel oK
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Define columns. Click on ,,Column-all” to define columns at all intersection points of the grid.
Columns are represented by small symbols of I-profiles (see drawing below).

BEE

File Prices ©Options Help
Mew seometry Column - .8 Column - Al Ium;-‘be\ Horizontal werkical Run Report Exit
"L & E C D E 2

B

5

4

3

2

i

wer, 1.0.3 Pogition: 50 =328 = 34,4 Unitz: |~ m, kM/m2 Prices database file: | prices Last update: | 02.17.2008 Show legend

The columns arrangement can be changed. Click on “Column — Del” to remove unnecessary
columns. This can be obtained by using “fence” at the drawing area.

File Prices ©ptions Help
HOOW O E| HE = »
Ig Geometry Column - ... Caolumn - A anIumr—y_-_‘DaI | antal Werkical Run piitt Exit
"|_‘ & EB (B D E F
B
5
4
3
2
1
wer, 1.0.3 Position: 2 = 26,2 = 236 Unitz: |~ m, kN/m2  Prices datsbase file: | prices Last update: :UZ.'IT.ZEIEIB Show legend

Define floor systems.

Right-click button enables to enter a menu in which we can define floor systems including
direction and number of beams.
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Choose beam orientation in both x- and y-direction. That means secondary beams will be oriented
in both horizontal and vertical direction.

& ACE CEX

File Prices ©Options Help

Mew Geometry Column - ... Colurn - Al Columhn--‘Del Harizontal Yertical Fun lepott Exit
Lx & B C o E F
B
]
4
Create module
Delete module
5 Create all modules

Delete all modules |

e WS v 2 direction
| v ¥ direction
5 Select scheme ... 3

wer, 1.0.3 Pasition: 5 = 28,2 = 23,1 Urits: | m, kM/m2 Prices database flle: | prices Last update: | 02.17.2008 Show legend

“Select scheme” — use an automatic option in both x- and y-directions. In that case, ACE will
optimize a number of secondary beams. Otherwise, we can define one of 3 schemes (see Technical
Notes for details).

|
T Create module
Create module Delete module
—  Delete module Create all modules
Create all modules
Delete all modules

Delete all modules

—  Beam orientation ... #

——  Beam aorientation ... ¥

Select scheme ... ddirection ... » |

¥ direction ... * RN Y ion 3« automatically

¥ direction ... ¥ 1st scheme E = st scheme —
2nd scheme 2nd scheme
3rd schenne 3rd scheme

Click on ,,Create all modules”. The modules previously characterized will be applied and shown
with predefined colours and patterns (see Legend at the figure below).
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File Prices Options Help
O | BH # 85 | @ T E P
Mew Geometry | Column- ... Column - All | Column - Del | | Horizonkal vertical Run
b b E C i) E F 2
6 L Automalic scheme
= = selection for
::II B = direction
:q O ¥ direction
5 | B X &Y direction
:‘I e Click right mouse
. buttar bo define/edit
1l modules.
1]
4
i |
.;:reat.e. mudule‘
K] Delete module
Create all modules
Delete all modules
2 Beam orientation ... *
Select scheme ... 3
4
ver. 1.0.3 | Positior: % =163 =197 Units: | m kN/m2 Prices datahase e prices Last update: |0217.2008 | Hide legend

At this stage, the floor geometry may be modified. Use “Delete module” to delete one module as
shown below (click on the required module).

T ACE L BEX

Flle Prices ©ptions Help
B ®H W ®H ® T E 1
Mew Geometry | Column- ... Column- Al Column - Del | Horizontal Yertical | | Run it
'L x A E E: o] E F
E
. N
4 -
H Create all modules
1 Delete all modules
3 - EBieamn orientation ... »
Select scheme .. 3
2
1
wer, 1.0.3 | Pasition: % =146 =27.7  Units: | m kN/m2 Frices dalahase fie ;priEEs Last update: |0217.2008  Show legend

Go to the next “Horizontal” icon. It is dedicated to definition of loads, beam types, steel grades,
concrete classes and fire protection.

Define loads: select “Office2” load type. This load simulates common loads in offices. The values
of p=3.0 kN/m?2 and q = 3.0 kN/m?2 will be adopted.

Secondary beams: select all profiles for non-composite and composite I-profiles.
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Steel grade and concrete class: select all steel grades. The steel grades are automatically associated
with the concrete classes.

Activate fire protection: select R30 intumescent paint.
Select beams: select all I-profiles (IPE, HEA, HEB, HEM and HL), then click “Accept” each time.

Note: the choice of all possible options is able by clicking “Select all cases” button.

% Horizontal input data g|
Parameters of beams and slab
Loads Steel grade and concrete class Fire pratection
Type of building: | Office? Beams/Columns Slab [v Fire requiremnents
C30/37 .
I 5235 R: (30 | [min]
Pemmanent: p=|3.0  [kN/m3] v 5355 C30/37

[ 5480 C40 Type:  |Intumescent pain

Secondary beams and slabs

Warable: g=|3.0 [kN/m3

Slab weight is added

automatically. ¥ TRy TAT A ¥
Prirary bearns —1 EZE;: secendary
| - prafile,
han-composite Accept V Accept 3 Accept
) [v IPE W [+ IPE [+ IPE/PE | HEB/HEE
Sl flocr W HEA v HEA ¥ HEA/MEA W HEMHEM
+ hollaw core zlab v HEE 3 :
[+ IFE [w HEM W [v HEM @ ]
-~ - s
1 ,O/’ ¥ Accept ¥ Accept
W v IFE — 7 [w IPE/HEA
Select all cazes ‘ [v HE& [v IPE/HEB
o W HER &4l W W HEAMEB
ok | cancel | v HEM

Go to the “Vertical” icon. This window is designed to define facade and column data.

Columns: define 5 levels and splices at every second level.

Facade: put the price of 250 EUR/m?2.

Activate “Ground Floor” and define its price as equal to slab (all upper floor slabs of a building).
Activate “Roof” and define extra waterproofing price.

Activate “Foundation” and define required conditions. “Standard” or “Plate” foundations will be
applied automatically (see Technical Notes). “Sand” option provides average soil conditions for
sand.

Activate “Bracing not included in total price”. Therefore, an estimation of wind bracing will not be
analysed in this example.

Click on the “Next” button to proceed to the next window.
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e

Vertical input data

roof

lewvel
floor system:

lewvel 2 steel structure +
slab + fire
protection

level 1

ground floar

: ey
\\\//\\)\\\,\\\\/

Roof
[v Include roof
Extra waterproofing price

Foundations
v Include foundation

Sand hd

Soil bype

- -
R e Fiby foundstions
e

50 [EURMm ]

[v Standard

[ Plate

Ground floor
[v Include ground floor

" prcez
[EUR/m]

Colurins

5 -
every 2nd ley =

Mo of levels
Splices

Facade

[v Include facade

Price: [250  [EUR/m]

Bracing type

@ Bllacing not included in tatal
price

™ K- ar - Bracing

N X

Mext > ‘ Cancel |

This window describes vertical dimensions of a building.

Values to be defined:

- free space — available room height in a completed building,

- all layers of the floor including finishing and services.

Note that the floor system (beam + slab) is given automatically by ACE.

Keep default values in this example.
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& Vertical input data

| - profile

Finishing o6 [l e ¢ Finishing
Service ,4— [m] | Floor syztem

| Y | Service
Free space ’T [m] 4

—|T — — — — — — Freespace

Cellular beam

Finizhing 05 [m]

included in
floor height

Free space 27 [m]

Service

Tam e e e L Fikishing
Floor system
and service

— — — — — — = Freespace

Slirn floor

Finiskinig i) [m] “ e me=ee § Finishing

Service 4 [m] . . 5 & Floar zystem
| ™ | Service
Free space 27 [r]
e Free space

Cancel

Perform calculations by clicking “Run” button. ACE will automatically initiate all necessary
calculation procedures.

File Prices ©Options Help
Mew Geometry Colurn - ... Calumn - All ECnlum;\--‘DEI I Hnr\zontal Verkical | Run Exdt
e
¥ L» & EB C D E 2
B
i
L
)
|
L
5 =
|
L
)
|
L
4 H
3
2
i
wer, 1.0.3 Position: % =68,2% =397 Units: | m, kMN/m2  Prices database file: | prices Last update: 02.17.2008 Show legend A
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Results.

Once the calculations are done, the temporary window will disappear. Click on “Result” icon to
view results.

FEX

File Prices Options  Help
e e | e e e e W et e T ‘ Repart Exit
" & E C F N’
B
FE i
mEs | .
mEE | E
mam T
maa |mam
i = =
NEE [i:
mEE |
T T
mEs | .
mEE | E .
4 I i
waE II lEEZ
I |
mEs | .
mEE |
mam imam
mae T
3 Ll L]
S lli_;gltt__
mEE EEEEL | lEEEE
N A A
mEs HE Lt L
mEE EREEL | lEEEE
2 = Ll Ll
FrF IE:E“;::::
I | |
mEs T
mEE EEEEL | lEEEE
N A O
il = it ==
wer, 1.0.3 %PDSitiDnZX=SU,2Y=43,U Unitz: | m, kM/m2  Prices databage file: Eprices Last update: !02.17.2008 Show legend

Summary report
Review a summary of results including all input data and basic output results.

Click on “Detailed Report” to view more detailed information.

% PO - Hesui
Fi& Detailed report

(

SUMMARY REPORT

ACE version 1.0.3
Filename: noname. ace
Date: 2008-06-12

SUMMARY OF INPUT DATA

g ACE - Results 4 3 Microsoft 0., = | il bez bykuhy - Paink

99



Detailed report creator.

Each calculated case is given separately. Refer to the Technical Notes to obtain the case code
description.

Select Case No 8 to continue.

Note: the results are given in the descending order, starting from the most economic solution.

“& Results: Detailed report creator,

Select case

Select one of the below cases.

Caze L
Mo d [Caze code: 1-AMP4-Y] - Beam type: Cellular beam, steel grade: 5460, non composzite. Slab
Mo b [Case code: 1-1CF3-Y) - Beam type: |-profile, steel grade; 5355, composite, Slab type: preca
Mo B [Caze code: 1-1CP4-Y) - Beam type: |-profile, steel grade: 5460, compozite. Slab type: preca
Mo 7 [Caze code: 2II:F'3 -x] - Beam type: [-profile, steel grade 5355, u:u:urnpu:umte Slab type: preca

- Beam type: Cellular bean e ! !
- Beam type: [-profile, steel grade: 5235, cu:nrnpu:nsﬂe Slab ypE: pi
Mo 10 [Caze u:ode ‘l ACP2-7] - Beam tppe: |-profile, steel grade: 5235, composite, Slab twpe: prec

Mo 11 [Case code: -2-ICP4-+] - Beam type: |-profile, steel grade: 5460, composite. Slab type: prec

< *

Cancel Mext »

Detailed report.

Go through details of the selected case. You will receive detailed information about input data and
final results, including weight and price of all structural components.

Select “Beam Export” option to send any beam to one of the compatible software: Arcelor Beams
or Arcelor Cellular Beams.

100



&% ACE - Resulis: Detailed report

File Beam Export

S=1ES

General characteristics

Beams

Steel grade: 355
Bearns type: l-profile
Composite: No

Slab

Slab type:precast slab

Concrete class: Concrete class C30/37
Slab reinforcement: 0,6%

Floar height: 3,88 m

Fire protection
Protection type: Inturmescent paint
Protection class: F30

Facade
{per m? of ane level)
Facade price: 160.1 ELIR

DETAILED REPORT

Export option.

Select A1-B1 beam. Click on “Export” button.

e Export beam

Beams Modules

=I- Secondary beams -
A1-B1 5

X

L]

AZB2
A3E3

Ad-B4

AB-BE
AB-BE

B1-CT
B2C2 4

B3-C3

B4-C4
B5-CH 3

BE-CE LS
c1-01

czD2 2

C303
Ca-D4

C5-D5
CE-DE

D4-E4
D5ES
DEEE

E4F4 || 4

.

| Cancel |

L) B C ) E F
B
5
4
v
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Saving exported files.

You will be asked to save beam. ACE recognizes the beam type (I-profile or cellular beam),
therefore an appropriate file type will be associated (in this case .PMX extension for Arcelor
Beams software). Note: File type = Zapisz jako typ

Define a name a file: “ACB A1”. Note: File name = Nazwa pliku.

Save data with the “Save” (= Zapisz) button.

Export beam

Zapisz w: |l'f} ARCELOR Cellular Beams j £ Edl-

D

Moje biezace
dokumenty

@
Puilpit

toje dokumenty
raj kanputer

.g Mazwa pliku |.&EB a1 j Zapisz |
| =

Moje migjsca  Zapisz jako typ: |."-‘-.CB input file [*.clb] Al
sieciowe

G

Next analysis.

Once the file is saved, ACE is ready to run the compatible software (Arcelor Beams or Arcelor
Cellular Beams) or go back to ACE to obtain a detailed report related to another case.

Click on “Run ACB” button in order to run Arcelor Celular Beams software.

File C:%Program Files"&RCELOR Cellular BeamstaACE A1.clb has been exported

succezshull

Fiun ACE

Entering Arcelor Cellular Beams software.
Arcelor Cellular Beams is a final design software. It enables a detailed analysis of any given beam.

When “Run ACB” button is used, Arcelor Cellular Beams is executed automatically. The user
needs to accept conditions of use of the software. Click “Accept” to continue.
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ARCELOR Cellular Beams

Deutsch T

Englisk | Frangais

WARMING |

Thiz zoftware facilitates the preliminany engineering studies with respect to steel constructions. Bazed
onh calculation methods complying with the principles of the applied standards, thiz zoftware enables to
make a certain number of verifications in wiew of evaluating a solution for a pre-design. |t does not
enable to analwze all situationz and to make in an exhaustive way all relevant calculations needed for
a gtudy of execution which requires in every caze the advice of an external Engineering Office.

Given the complexity of the calculation methods, thiz zoftware iz only intended for professional users
active in the sector af metallic constructions [who are fully aware of the pozzibilties, limits and itz
adequacy thereof for specific practical cazes]. The uzer shall uze the zoftware under hiz own
rezpaonszibility and at his own rigks

Thiz zoftware may be uzed free of charge. Mo right iz granted to the user of the software, the property
and intellectual rights of which continue to belong exclusively to "ARCELOR Long Carbon Steel
Research Centre” [or, depending on the case. to the company of the ARCELOR Group who iz owner
of these rights). Mo warranty iz granted to the user. The user undertakes to hald "ARCELOR Long
Carbon Steel Research Centre” free and harmless from any claim and any direct and/or consequential
damages, in particular thoze rezulting from an incormect or inappropriate use or a use made for an
inadequate or inappropriate purpoze.

B PRESSIMNG THE BUTTOM REFERRED TO BELOMW A5 "ACCEPT". THE USER EXPRESSLY
DECLARES THAT HE HAS CAREFULLY READ THE ABOVE TExT AND THAT HE THEREBRY
ACCEPTS ALL LEGAL CONSEQUENCES AND OBLIGATIONS RESULTING FOR Hik
THEREFORE.

Accepter Quitter ACE

The main window will appear. Run the software (see the button below) to view input data and
results.

ACB - Calcul de poutres alvéolaires

>I<
betmd

Fichier Edition Options 2

ElwlI

1

—=1p

| b=

4703

-—

2354
2354

0 425 adn 1455 1870, 2438 3000 3515 4030 4548 5060 5575 5000

2008-06-12 08:56 Unités : kN -mm | Mom du fichizr : C:\Program Files\ARCELOR Cellular Beams\ACE A7.clb

The output data are listed as shown below. All “I"” values in the output file should be lower than 1
for any ULS and SLS criteria. Optimal design gives values close to 1. Use Arcelor Cellular Beams
to optimize results if necessary (out of scope of this example).
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lition [C:\Program Files\ARCELOR Cellular Beams\ACB A1.clb] (3/4)
2

Eichier

(| ElEE S

Moment résistant de la section au droit d'une ouverture : Mgy = 341.838 kh.m

Combi on ELU:ELU 01 1.35G+ 1.50 01

RESUME DES CRITERES

Résistance & 'effort aial Ouv. n®6
Résistance au cisaillement Ouv. n®5
Résistance au moment Aigchissant Ouv. n*1
Interaction effart axial-effort tranchant Ouw. n®6 :
Interaction moment-effort axial Ouv. n°3

Interaction moment-effort tranchant Ouw. n*1

Interaction moment-effort sxdal-effort tranchant Quy. n*3

Résistance au cisaillement horizontal
Résistance au flambement des montants
Résistance de |a section au droit des montants
Résistance auvoilement par cisaillement :

Waleur calculée de la gorge des cordons de soudure

Attention il conwient de retenir |a waleur minimale de 3 mm pour la gorge des cordons de soudure (EC3).

Thmax = 0672
Tiymax = 0.538
Mitmax = 0.708

Thvmax = 0.672
ThaMmax = 0877
Thtvmax = 0.708

Thtivimax = 0.677

Tihmax = 0.572
Thmax = 0.706
TRmax = 0.551

Typamax = 0.252

Amin= 1.7 mm

=1 Batisfaisant

<1 Satisfaisant

<1 Satisfaisant

=1 Batisfaisant

=1 Salisfaisant

=1 Batisfaisant

<1 Batisfaisant

<1 Satisfaisant

=1 Batisfaisant

=1 Salisfaisant

=1 Batisfaisant

LA RESISTANCE DE L A POUTRE EST VERIFIEE POUR TOUS | ES CRITERES

Click on ,,New” button to select a new task.

5.5 EXAMPLE 5: BEAM CALCULATOR WITH “MODULE” MODE

wer, 1.0.3 | Urits: | m, kN/m2 Prices database file: | prices

Last update: 502.1?.2008

Show legend

iz
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Select “Beam calculator” mode (click on the drawing, not on the text).

& ACF - New Task

Single Module

Gluick price and weight
eztimator for module of floor
zyztems bazed on |-profiles,

Multi-Module

Cuick price and weight
estimatar far fioar spstems
bazed on |-profiles.

Beam calculator

Price calculator of floor
zpztems bazed on already
dezigned zolutions.

Definition of input data.

Define the type of analysis: click on “module” to choose an analysis of a single module (beams
included between four columns).

Choose “scheme 2” — the module with one internal secondary beam.

Now it is possible to import beams. Click on one secondary beam (all secondary beams are
assumed equal for one analysis) and on one primary beam (both primary beams are assumed equal
for one analysis). “Import beam” option will open.

ACE will recognize two file extensions related to Arcelor Beams and Arcelor Cellular Beams

software. Note that primary beams can only be I-profiles, therefore only imported from Arcelor
Beams software.
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% Beam calculator,

Scheme Mode

e
a | a + module
a=L4 || |4 ally

" zingle beam

o o 5 Dimensions:
" Scheme 1 ¢ Scheme 2 " Scheme 3 L= ]
Impart beams Secondary beams
In order ta import beame, click below on an appriopriate beam symbal and zelect a proper file S A
Click on a colurmn symbaol in order to define column data ==
—
HI 1H {* i
Slab
Type:
HI 1H
[ Include columns
Conpecfons included, columns not included

Quit

Download previously designed beams (.clb extension from Arcelor Cellular Beams software). In
this case, cellular beams are imported for secondary beams.

Import beam

Szukaj v |lf) Beam j &= cF E-
[=H12.08

3

&

toje biezace
dokumenty

Moje dokumenty

@

M a) kormputer

. Hazwa pliku: |'| 2 j Otz |

Moje migjzca  Pliki typu: |.6«CB input file [*.clb) ﬂ Arwlu |

sieciowe

Once the secondary beams are imported, a short description will appear at the screen (type, length,
steel grade).
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T Beam calculator

Scheme Mode
H a = module
& ——————
@=Lt |:| _— |:| o - H H &bt ™ single beam
a a
=] . .
o o o Dimensions:
" Scheme 1 * Scheme 2 " Scheme 3 L= [m]
Import beams Secondary beams
In order to import beams, click below on an appriopriate beam symbol and select a proper file T A
Click on a column symbol in order to define column data ==
—
HI 1H 73 5

IPE330/IPE330; 6 m; 5235/5235;
Slab

Type: | Steel deck hd

IPE330APE330; 6 m; 5235/5235; Thickness: |14 [cm]

HI 1H
IPE330/PEF30: 6 m; 5235/5235; [~ Include columng
Conpections includedy columns notineloded

Quit

Download previously designed beams (.pmx extension from Arcelor Beams software). In this case,
I-beams are imported for primary beams.

Import PMX beam ...
Szukaj v |lﬂ Beam ﬂ IfF EH-

Moje biezace
dakumenty

@
Puilpit

tioje dokumenty

A

M komputer

g Mazwa pliku: |2 ﬂ Obwarz |
: ﬂ Anlug

Meje migjsca ki typu: | PR input file [ prm)

SIECIONE I Obwdrz blke do adezptu

Once the primary beams are imported, a short description will appear at the screen (type, length,
steel grade).
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7% Beam calculator,

Scheme Mode
= = = = . = = a v module
a=L, || ——7+r—=x L4 alli ® sl
a a
] =] 2 2
G o G Dimenzions:
" Scheme1 * Scheme 2 " Scheme 3 L= [m]
Irnpart beams Secondary beams
In order to import beams, click below on an appriopriate beam symbol and select a proper file T e
Click on a column svmbal in order to define column data 5=
—
HI 1H & o
IPE330/PE330; B m; 5235/5235;
Slab
IPE 500; 5 m; , | S :_g‘oimp Tope: [Stesldeck
5235; Norrcomp. ’ ' .
IPE330/PE330; B m; 5235/5235; Thickness: |14 [cm]
HI 1H
IPE330/APE330: Bm; S235/5235; [~ Include columng
Coppections included; columns not included
Quit Calculate

Columns may be included in the analysis. Click on “include columns” to activate this option.

& Beam calculator, E|
Scheme Mode
= = I = i I = a {v module
a=L, ||—— Ly ally  single beam
& a
= = H H H H . .
o o o Dimenzions:
" Scheme 1 v Scheme 2 " Scheme 3 L= [m]
Import beams Secondary beams
Ir arder ko impart beams, click below on an appriopriate beam symbol and select a proper file T T
Click on a column symbal in order to define column data ==
—
HI 1H & «
IPE330/PE330; & m; 5235/5235;
Slab
. . IPE 500; 5m; Tome v]
IPE S_DD' 5m; [ 1 5235; Mor-comp., ype: | Steel deck
5235; Non-comp. )
|PE330/IPE 330; 6 m; 5235/5235; Thickness: |14 [zm]

HI 1H
IPE330/PE330: 6m; S235/5235;

ConnecHions inclod ed

Cuit

Define columns: I-profile HEA 140, steel grade S235, floor height = 4.0 m, slices at each level.
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% Columns x|

Columnz

Prafiles -
Steel grade m
Floor height  [40 [m]
Splices m

0K | Canicel |

Beam calculator is now ready to perform calculations. Click “Calculate” to perform price

estimation.

Note that slab definition has been made automatically as it has been imported together with the
composite secondary beam. In case of a non-composite beam, the slab data shall be defined

separately by the user.
"% Beam calculator g|
Scheme Mode
- . _‘a f* module
a=L1 el Bl " single beam
a ]
o Dimensions:
o o o imensions:
" Scheme 1 {+ Scheme 2 (" Scheme 3 L= [m]
Impart beams Secondary beams
In order to import beams, click below on an appriopriate beam symbol and select a proper file T e
Click an a column symbal in arder to define column data ==
—1
HE 14004 HE 1404
HI 1H ') el
IPE330AFE330; B m; 5235/5235;
Slab
e IPE 500; 5 m; o -
IPE 500; 5 m; [ 1| | 5235; Non-comp, ype: | Stesl deck
5235; Non-comp.
IPE330/PE330; & m; 5235/5235; Thickness: |14 [cr]
HI 1H
HE 1404 IPE330AFE330: B m; 5235/5235; HE 1404
Connec fions inctud ed
Gluit Calculate )

Review results including all input data and output of the price estimation. The prices are given per
square meter of the floor module.
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& ACE - Results: Detailed report

ACE version 1.0.3
SUMMARY OF INPUT DATA
Geometry of module:

Ly=5m, L,=6m,
where L, is the length of secondary beams.

Ly

Floor systems: Cellular beam
Steel grade: 5235/5235

Slab type: steeldeck
Slab thickness: 14 cm

RESULTS - BEAMS

o
Beams - Steel weight

I 1T
I T
L L
a [ 1

Both, primary and secondary beams are non-composite.

BEAM CALCULATOR - SUMMARY REPORT

5.6 EXAMPLE 6: BEAM CALCULATOR WITH “SINGLE BEAM” MODE
Click on ,,New” button to select a new task.
& ACE FER
e Options  Help
(5)®
: = Exit
—
wer, 1.0.3 Units: | m, kMsm2  Prices database file: | prices Last update: EEIZ.'I?.2EIE|8 Show legend
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Select “Beam calculator” mode (click on the drawing, not on the text).

& ACF - New Task

Single Module

Gluick price and weight
eztimator for module of floor
zyztems bazed on |-profiles,

Multi-Module

Cuick price and weight
estimatar far fioar spstems
bazed on |-profiles.

Beam calculator

Price calculator of floor
zpztems bazed on already
dezigned zolutions.

Definition of input data.

Define the type of analysis: click on “single beam” to choose an analysis of one beam. The choice

of “scheme” is not active.

Now it is possible to import beams. Click on the beam in the drawing area. “Import beam” option

will open.

ACE will recognize two file extensions related to Arcelor Beams and Arcelor Cellular Beams software.

& Beam calculator

Scheme Mode
= = i = a i module
||
=Ly | |[—=| | | a1
a ||,
H * H D . .
5 5 5 imensions:
7 o 73 a= [m]

Import beams Secondary beams
I order to import beams, click below on an appriopriate beam symbol and select a proper file T T 7
Click on a column symbal in order to define column data

=+ HI 1H o o

a Slab
Tupe:
=+ M 1H
a
=+ HI 1H
[ Include columns
Conpections includ ed; columns nod includ ed
Quit
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Download the previously designed beam (.pmx extension from Arcelor Beams software).

Import beam

Szukaj we |lf) Beam ﬂ

2]

& cf Ed-

[=hz.prz

£

tdoje biezace
dokunnenty

MHazwa pliku; |‘I

Moje migjsca ik typu: | PM< input file [ ps)
BIBCIDRE [ Otwerz tylko do odczytu

j Otwdrz |
ﬂ Anuluj

Once the I-beam is imported, a short description will appear at the screen (type, length, steel

grade).

T Beam calculator

Scheme

H H H
8 ——

E] =|_‘ ———————————| | 4 |_‘

a _

H H H

[ L Lz
i {+ i
Import beams

I order ta import beams, click below on an appriopriate beam symbal and select a proper file
Click on a calurn symbal in arder to define column data

HE 1H

IPE B00; B m; 5235; Comp.

HI 1H

Conpec ions included; columns not includ ed

Quit

X

Mode

" module

* zingle beam

Dimensiorns:

a= [m]

Secondary beams

i £da A &

=

S

Slab

Type: ’Wl
Thickness: [em]

[~ Include colunns

[Cuin |
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Define supplementary data: put ,,a” = 5.0 m. This is a distance between two adjacent beams.

& Beam calculator,

In order to import beams, click below on an appriopriate beam spmbol and select a proper file
Click on a column svmbol in order to define colurnn data

Scheme
= i i
& | — ®
G=ly || ———— L1
_

a ]

H = =] =] =] =]
La [ [
{x i i

Import beams

Gluit

HI

IPE B00; & m; 523%; Comp.

HI

Connec ions included,y colemns not inclod ed

X

Mode

" module

¢ szingle beam

Dimensions:

T L &
T
—

v i

Slab

Type: ’W‘
Thickness: [zm]

[ Include columns

Calculate

Columns may be included in the analysis. Click on “include columns” to activate this option.

T Beam calculator

Scheme
H H
a —— _:a
=Ly ||———| |- 4
[—— =
A a
= =
La Lz [
v i i
Irport bearms

Ir order to import beams, click below on an appriopriate beam symbol and select a proper file
Click on a column symbal in order to define column data

Cuit

-+ HI

1H

IPE BO0; & m; 5235; Comp.

-+ HI

Connecfions inctud ed

Muode
" madule

+ zingle beam

Dimenziats:

a= |5 [m]

Secondary beams

-

{v i

Slab

Type:  |Precastslab -
Thickhess: ]

]
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Define columns: I-profile HEA 140, steel grade S235, floor height = 4.0 m, slices at each level.

% Columns § |

Columnz

Fraofiles  |HE 120B -
Steel grade 5735 -
Floor height  |4.0 [m]

Splices |yl

1] 4 | Cancel |

Beam calculator is now ready to perform calculations. Click “Calculate” to perform price
estimation.

Note that slab definition has been made automatically as it has been imported together with the
composite secondary beam. In case of a non-composite beam, the slab data shall be defined

separately by the user.
% Beam calculator E'
Scheme Mode
= = = = = = 3 " module
& | —
ER] L1 &l {* single beam
& 3
[l H =] =] = =] Di e
5 5 G imensions:
= C © a=|5 [m]
Impart bearms Secondary beams
In order to impart beams, click below on an appriopriate beam symbol and select a proper file T A
Click on a column symbal in order to define column data ==
—4
=+ HI 1H o g
- Slab
HE 120B HE 120B T -
4 A 1M ype:  |Precast slab
IPE B00; B m; 5235; Comp. Thickness: [cm]
a
-+ HIL 1H
o v Inciude columns
Cornecions included
it
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Review results including all input data and output of the price estimation.

square meter of

the floor module.

The prices are given per

S ACE - Resulis: Detailed report
Ei

ile

BEAM CALCULATOR - SUMMARY REPORT

ACE version 1.0.3
SUMMARY OF INPUT DATA
Single beam mode!

Beam length = 6 m_

Floor systems: |-profile
Steel grade: 5235
The beam is composite beam_

RESULTS - BEAMS

Beams ' Steel weight | Steel weight | Price

A 5 kg kgdm® EUR
IPES00 | 732 244 122487

Total 732 24.4 1224.57

Price of connections included.

RESULTS - SLAB

Slab

Vigight | Weight

> |Price EUR i o
kg kgim? Price EUR/m™

15000 | S00 1465.46 | 48.85

Price
EUR/m?

40,83

40.83

| #
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