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1 SCOPE

The SikaFiber® software is a desktop tool for calculating the dosage of fiber required for a reinforced industrial concrete
ground slab (“The Product Proposal”). This manual describes the method of downloading, registering and navigating the
SikaFiber® software.

The User has the option of calculating the dosage of fiber follows according to one of two globally recognised guidelines,
referred to as ‘Standards’

= The UK Concrete Society Technical Report 34 - Concrete Industrial Ground Floors (4th Edition, printed March
2016) ISBN: 978-1-904482-77-2

=  American Concrete Institute 360R-10 - A Guide to Design of Slabs-on-Ground (Ninth print, March 2016, errata
June 23rd 2016) ISBN: 0870313711 / 9780870313714

Reference is also made to ACI 544 4R-18 Guide to Design with Fiber-Reinforced Concrete.

2 DEVELOPMENT

The software has been developed by CYPE Ingenieros S:A, a specialist company that develops and distributes technical
software for Architecture, Engineering and Construction professionals.

The software is maintained and will be periodically updated.

3 GETTING STARTED

3.1 LANGUAGE AND END-USER LICENSE AGREEMENT 2

On opening the software, a window will appear with language options e A
and the end -user |ICEnSE agreement. END-USER LICENSE AGREEMENT FOR 'SIKAF IBER® CALCULATION SOFTWARE

MPORTANT - READ CAREFULLY

By using this sofware application you agree to be bound by the terms of this license,

Language options are displayed at the bottom of the screen. Select
from the available options. If your language is not there, and you
cannot use what is available, contact your local Sika Technical
Department. v

s ANTABILITY OF
SIKA EXPRESSLY DISCLAIMS ANY WARRANTI

application is protected by copyright Iaws and internat

The software is licensed and not sold. It is important to read the “end-
user licence agreement” carefully and click “accept” to continue.
Otherwise, click “cancel” to exit.

3.2 PRIVACY POLICY

Sika provides a Privacy Notice for our business partners (and Clients). This is also regulated by the EU for EEA citizens
(regulation EU 2016/679 — GDPR). The Privacy Note and Privacy Email is downloadable from the software. Further
information can be found on the Sika website, https://gdpr.sika.com/

3.3 DOWNLOADING THE FILE

The software can be download from the Sika group web site www.sika.com/sikafiber-software or from your local Sika
country web site. Install only the file “Install SikaFiber.exe”. You need to have the computer’s administrator rights to
install the software. If you do not have administrator rights, contact your IT department for assistance.
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3.4  USERS

The software is intended of professionals with expert knowledge in the area of application. The term “User” is used to

define the professional in this manual.

3.5 REGISTRATION

The SikaFiber® software is free to use for 15 days. Activate the software by selecting
the online activation. This requires an active internet connection. Complete the
form which requires some basic information about you your company and contact
details. Read the privacy note and “accept” to continue or “cancel” to exit.

Shortly afterwards you will receive a verification email. Follow the instructions and
when completed the software will be ready to use by clicking the access button. If
you have any difficulties, please contact your local Sika Technical Department.

The registration is restricted to one user and on one device. Should you change your
device, you will be asked to register again.

A\ License activation - X

— -\\ Computer igentification number
("_ 12031D-2328A6-AB9CBG-
- 4 Enter access code provided by Sika
/> Request on-line activation

In order 1o use this software, it must first be activated free of charge,
even though it can be used during 15 days without it being activated. The
activation process may take 48 o 72 hours approximately. if you aiready
have an activation code provided by Sika, enter it directly in the
corresponding field.

Access $ Exit

If the software is not registered within 15 days, the User will no longer be able to access the software until the registration

process is complete.

r'y ®
User computer identification code | 120310-
Mr,/Mrs. (™) Mr. O Mrs.

* Name David

* Surname Taylor
Role Product Engineer

* Company Sika Services AG

3.6 UPDATES

The software may be periodically updated. SikaFiber® Software updates could be due, and limited to:

As a result of a Windows update or new version
New language addition

New SikaFiber® products, updated properties
Server maintenance

Improvements

If an update is available, the following message will appear

A, Question _ %

A new program version has been published. i you wish, the new version can be downloaded from
Intemet in the background. Once the download is complete. the next time the program is
accessed. a message will appear indicating the new version has been downloaded and you shall
be prompted whether or not you wish to install it. Do you wish to download the new version?

Yes No

Click "Yes" to install the update and close the SikaFiber® software. Wait a few minutes, open the software again and the

following message should appear.

A Question — X
I.-"'_"‘-.I A new version is ready to be installed. K you wish, the program will close and the new version will
L - 4 be installed. Do you wish to begin installing the new version now?

Yes No
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When the update is installed the following message will appear.

Installing the new program update - X
Update complete.
Close
Total time elapsed | 00:00:10

If there is a problem check with your IT department there are update permissions available, or if administration rights
are required. If this does not solve the issue contact your local Sika Technical Department.

4 FEATURES

4.1 MAIN INTERFACE

The user interface consists of FIVE main parts

Sikaiber - v1.beta - [\ \10kn.m2 trskfb)

1. Options menu

2 Navieation b e e
J
. avigation bar — — .
‘Wheel load Contact area Contact pressure A "
= P
coond N} e (mmt) (kN/m?) (mm) ot
e e s : —
Interacon upright/column with MHE Dual loads. A
ey P R
e e o |
(kM) (mm) (mm)
ncions | g | 1 [[SEESR y : S N T T
L] - = fo e e e e e st e o e s s s e s s ot
= S oot o o e
DS e o i i i e e i
. . m m [ n |
4. Graphic representation 155 58 B

5. Secondary navigation

The options menu is opened by clicking on the Sika logo in the top left-hand corner, and will display the following options

New Create a new project
File Displays the file manager to see where the projects are listed and saved
Save Save a project
Save As Save a project to a folder location
Recent files Displays recently created files
Exit Closes the software
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The navigation bar has five main steps to guide you through the calculation process. When displayed, it is possible to
navigate forward or back.

1. Project information (Section 6 of this manual)
2. Loading (Section 7 of this manual)
3. Check and design (Section 8 of this manual)
4. Results (Section 9 of this manual)
5. Printout (Section 10 of this manual)

It is not possible to continue to a next step until the previous step is completed. An error message will be displayed in the
bottom left corner of the window to indicate the reason.

- On starting a calculation, the project information and loadings will be displayed.
- The check and design and results will only be displayed when loads have been correctly added.
- The printout will be displayed only when the slab passes the checks.

) Wl ) = %8G

Project Point loads MHE loads  Distributed loads  Check and design Results Printout About

gl a & = L EO

Project Point loads Distributed loads Check and design Resuits Printout About

O]

TR34 navigation bar

ACI 360 navigation bar

The User is required to add the parameters required for the calculation and is responsible for ensuring the values are
correct.

Single point loads
B0 da
Lo Contact area dimensions
03 . . .
Name - Tpe X ™ i) e(*) <
(in) (im)
Single 1 0.0 Racking v 0.00 0.00 o o
Single 2 0o Moving wheel load ~ 0.00 0.00 O o
single 3 00 Other load ~ 0.00 0.00 M 0O 0
(#) Possible load location: (i) internal location; (€] edge location; (<) comer location
Materials Handling Equipment (MHE)
BDha
— Wheel load Wheel date Contact area Contact pressure
(1bf) (in%) (psi)
MHE 1 00 Contact area v 0.00 -
MHE 2 00 Comact pressure - 00

Graphics are an aid to the user input requirements. They are there to illustrate the parameters required for the input.

po—

(= .!t
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The secondary navigation bar allows the User to move forwards and backwards between the calculation steps.

4m Previous Next wp.

4.2  ADDITIONAL FEATURES

Information symbols open a window to give the User additional guidance about the parameter. They may contain some
indicative values or refer to relevant clauses in the Standards.

Modulus of subgrade reaction X

Soil parameters Indicative values for the modulus of subgrade reaction k related to soil type according to TR34 3rd Edition; table 6.2.

k value (N/mm*)
Modulus of subgrade reaction k m N/mm* Soil type
3
=

(*) According to clause 5.1 of TR-34: 2016 Fine or slightly compacted sand 0.015 0.030
Verified by plate bearing tests in accordance with EN 1887-2. K values may vary over el eompaceclsand =) (D
large areas and more than one calculation may be required. Very weil compacted sand 0.100 0.150
Loam o clay (moist) 0030 0.060
Loam or clay (dry) 0.080 0.100
Clay with sand 0080 0.100
Crushed stone with sand 0.100 0.150
Coarse crushed stone 0200 0.250
Well compacted crushed stone 0200 0.300

Error messages are displayed in the bottom left corner of the window.

For example, if the check and design or the printout step is not displayed the reason will be shown here.

e Point loads There are loads defined with no valid values. All values must be greater than 0.

4m Previous

The calculation files are stored automatically on the User’s hard drive, in ‘my documents’. A file called Sika Fiber is
automatically created during the installation process. Calculation files are created in .skf$ and .skfb format.

D Worked example.skf$ 05.03.2020 14:29 SKF$ File 2 KB
D Worked example.skfb 05.03.2020 14:33 SKFB File 2 KB

Should the software be updated after the file is created, the calculation shall continue to contain and use the original
parameters at the time of creation.

Formulas used in the calculations will be displayed in the results section and on the printout. Clicking on the
information icon will give some more additional information about the calculation.

Bending and punching check  Distributed loads check ~ Other checks

Bending
Lowd case tos cron
Load value
Intemal Edge Comer

Pa [ (4P S1 = =
Pus: required ultimate load Puz [ (#Po) 0.1246 01752
Pe: total failure load P 170.000 144,500

3 1364.700 824616

Moment capacity of the slab

[Positive moment capacity of the slab

Moment capacity of the slab X

N
AR e e D e M e e e e 11.3.3.5 of the code ACI 360R-10 makes reference to the ACI 544.4R-18 for the calculation of

Res \ the bending capacity of a section of concrete reinforced with fibers and with steel bars. In
M; EELE#’EF 46.01 kN-m/m accordance with section 4.7 of the standard ACI544 4 R-18, the general form to calculate the flexural
capacity of an element with hybrid reinforcement (fibers and steel bars) is:

My “Masc *Mpc

M, _wrmc - bending capacity of a member with hybrid reinforcement

Ry,3: residual strength factor determined by ASTM C1609
Re3= 24.40%
Negative moment capacity of the slab
M, ;¢ bending capacity for a conventional reinforced concrete section without fibers

Negative moment capacity of the slab, tension at top slab surface
M,_rsc© bending capacity of a fiber-reinforced concrete section

M, =¢(n/6)= 18859 kN-m/m
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5 STARTING A PROJECT

5.1 PROJECT PARAMETERS

The project parameters window is displayed automatically for the first
calculation. In subsequent calculations the last project will automatically

C:\Users\, \Documents\Sika Fiber\Projects\ Browse
be d|Sp|ayed. File name skfo
To open a new project, open the options menu in the top left corner (Sika

Accept Cancel

logo) and select new. You will be prompted to add a file name and define

the file location.

There are three options in the project parameters. Once accepted for the calculation it is not possible to change this
selection. In this event the User must start a new project.

Project parameters X

Select from the TR34 (metric) or ACl 360R-10

Standard . . .

Standard (metric or imperial)

(® Concrete Society Technical Report 34

(O American Concrete Institute 360R-10 SI metric units Countr Of It iS poSSibIe to be a User in Country A designing a
(O American Concrete Institute 360R-10 inch-pound units Pro.ecty prOject in country B ThlS iS relevant tO the
oy of prolec I ) J available local range of SikaFiber® products
Applies to the local range of SikaFiber® products. Force

L Pressure Units Select your preferred units for calculation
Distributed load: kN/m? ~
sHibted loae (VT parameters

coce

6 PROJECT INFORMATION

Project information window

Sikafiver - v.beta.d - [C\..\test 35kfb] = B

S)Er PN A

Project  Pointlosds  MHE loads  Distributed losds.

A

Project nformapon | B =
— ]
= o /—\ Project information
cienn e
6.1 < |

Remarks

Partial safety factors for materials

According 1o | EN 1992-1-1: 2004 (Clause 242 v
Concrete / Fibre reinforced concrete

Steel

Partal safety factors for losad

According to [ TR-34: 2016 (C1a 6 2

Safety factors

Racking losds
Permanent loads

Veriabie loads

Dynamic ioads

Uniformiy distributed ioads

Uinearly distributed ioads

T — .
ST v [ o] B Soil parameters

1
large areas and more than one caiculation may be required.

© Loses Mo 0ads have been detied.
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6.1 PROJECT INFORMATION

The User has the option to define information about the project, the location, date of calculation, or can add some
additional remarks for future reference. Filling out the project information fields is not compulsory to continue to the
next steps.

Project reference An abbreviation for the project

Project name Given name of the project and location

Customer Name of the User’s Client or Customer, for whom the calculation is produced
Calculation title Specific part of the project the calculation has been made

Calculation by The User’s name or initials

Name or initials of the person checking the calculations e.g. internal company

A db
pproved by or for purposes of a signing-off the calculation

Additional information about the project e.g. references to drawings,
Remarks specifications, geological report, special instructions/requirements or at the end
of the calculation specific instructions resulting from the calculation etc.

6.2  PARTIAL SAFETY FACTORS

The displayed partial safety factors are defaulted to the recommendations contained -] in

TR34 / EN 1992-1-1 or ACI360R-10 or can be user defined. TR-34. 2016 (Clauss 7.2
—__’USEI'

To change the safety factors, click on the drop-down menu and select User.

6.3 SOIL PARAMETERS
Both TR34 and ACI360R-10 specify the structural integrity of the layers below the ground slab in terms of the “modulus
of subgrade reaction, k”.

This value shall be provided by the Geotechnical Engineer based on conclusions from the ground investigation and
loadings provided by the Structural Engineer.

The software limits the minimum and maximum values which can be inserted.

STANDARD CLAUSE ~ MINIMUM  MAXIMUM UNIT 7
TR34 5.1 0.015 0.300 N/mm3 Mz of s et ¢ [eonwm@®
ACI360R-10  Chapter 4 0.015 0.300 N/mm3 e e
ACI360R-10  Chapter 4 55.24 1104.81 PCI

7 LOADINGS

There are three main loading types identified by the Standards

1. Pointloads
2. Material Handling Equipment (MHE)
3. Distributed loads

The TR34 and ACI 360R-10 consider acting loads differently, therefore there is a difference on how the data is input into
the software.

If loads are not adequately input an error message will appear and it is not possible to continue to the check and design
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7.1 LOAD COMBINATIONS

Interaction upright/column with MHE. Dual loads.

= e = |
The Standards consider forces as individual loads acting on the slab, with
the one exception in TR34 where it considers a combined , oL
column/upright load in combination with the MHE load. BB 5 il
e e
7.2 LOAD SUMMARY
TR34 loadings (refer to section 4 of Standard)
STANDARD LOAD DESCRIPTION LOAD TYPE INPUT
] Simple
Stoarge racking
Back to back
Automatic load generation
. Permanent
Mezzanine
. Variable loads
Point loads
. . Racki
Single point loads acking Internal
Manual load input Dual point loads Permahent
Dynamic
Quadruple point loads Variable Corner
TR34 . . . Contact Pressure
Materials Handling Equipment ~ Wheel load
Material Contact Area
Handling Contact Pressure
. Wheel load
Equipment Interaction with column Contact Area
Column load
Unknown
Distributed Uniformly Distributed loads
Specific
Loads
Linerarly distributed loads Line load Edge distance
ACI 360R-10 loadings (refer to Section 11.3.3.3 of Standard)
STANDARD  DESCRIPTION TYPE LOADING INPUT
Racking Internal
Moving wheel load Edge
Single point loads Other Corner
Point loads Contact Pressure
Wheel data
ACI 360R- Contact Area
10 . . . Contact Pressure
Materials Handling Equipment ~ Wheel data
Contact Area
Unknown
Distributed Uniformly Distributed loads
Known
Loads
Linerarly distributed loads Line load Edge Distance

SikaFiber Software MANUAL
SikFiber®

February 2020, VO

SF_2020

English/All regions
Classification - Public

10/25

BUILDING TRUST




7.3  BASIC LOAD FUNCTIONS

Loads can be added, copied or deleted using the icons

‘®|  Addaload

Il Copy a load

| Delete load

7.4 TR34 LOADING

The User is required to input

The total upright load

Dimensions of the baseplates x and y
Dimensions A and B

Check the box if there is a back to back
arrangement and add dimension C

B2 22

Simple racking distribution

Back-to-back distribution

Storage racking
SRRl
N Plate dimensions
Upright load Back-to-back A B C
L (kN) x ¥ distribution {mm) {mm) {mm)
{mm) (mm)
Racking 1 0.000 (] ] (| 0 - 0
The User is required to input
- The column permanent load
- The column variable load
- Dimensions of the baseplate
- Spacing of the columns
Mezzanine
4
Column load Plate dimensions X ¥
Name Permanent Variable x ¥ (mm) (mm)
(kN) (kN) (mm) (mm)
Mezzanine 1 0.000 0.000 0 0 0 0 Y d
Mezzanine 2 0.000 0.000 0 (] 0 (] X

X = Minimum distance between columns in x-direction
¥ = Minimum distance between columns in y-direction
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The User is required to input

- The total single load, the total of two dual loads or the total of a four-point load
- Select if the load is a racking, permanent, dynamic or other load from the drop-down menu
- The contact dimensions x and y
- Check at least one or more of the boxes, if the load is acting at an internal, edge or corner location
Single point loads Seia poiined
™ P
ﬁ -;j d (xp'Vp)
Load Contact area dimensions
Name Type Xp Yo i) | e | d)
o (mm) (mm) %
Single 1 0.000 v 0 0 O O
. Racking .
(*) Possible load location: (i) ir| permanent le) edge location; (c) corner location .
Dual point loads Dynamic Multiple point foads.
3 :J Z Variable e
o Contact area dimensions - :(;,:
Name Type Xp Yo i) | e(n) . H
(kN) e s (mm) vm n
Dual 1 0.000 v 0 (] 0 O Y '

(*) Possible load location: (i) internal location; () edge location

Quadruple point loads

BDha

Contact area dimensions
Name fosd Trpe * v
(kN) L) e {mm) (mm)
(mm) (mm)

Quadruple 1 0.000 (] 0 0 (]

(*) Possible load location: (i) Internal location

INTERNAL, EDGE OR CORNER POSITIONS
Single point loads can act at internal edge or corner positions.

The Standard does not contemplate the possibility of considering a dual
load in a corner because only one of the two loads will be in the corner.
The same applies to quadruple loads by an edge or in a corner. Only two
of the four loads are next to an edge or one of the four loads is in the
corner. In these situations, the User shall assess how best to simulate the
load arrangements.

Possible load positions are illustrated in the diagram.

TR34 section 7.7 defines internal, edge and corner loads in terms of load locations.

| Internal —the centre of the load is located more than (a + 1) from an edge (i.e. a free

i L | edge or a joint)
/1',‘.5;1‘;1‘,.\%@ Edge — the centre of the load is located immediately adjacent to a free edge or joint

O more than (a + |) from a corner (i.e. a free corner, the intersection of a free edge and a
joint, or the intersection of two joints)

I Corner — the centre of the load is located a from each of the two edges or joints forming

O a corner

o Qe Where; a = equivalent radius of contact area of the load

| = radius of relative stiffness (refer to section 9.1.3 of this manual)
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The User is required to input

9
9

The load value for a single wheel

Select from the drop-down menu the option to a
contact area of contact pressure

- Add the contact area or contact pressure value
- Dimension A between wheels (TR34 only)

—

/

Materials Handling Equipment (MHE)

B0

Cantact pressure A

Hame ‘:M“ Vineel data Bove ()
wes oo [conacsressre [B] 0 0
MHE 2 0.000 C

=

A: Axle width

The 'MHE' option allows the user to enter axle 10ads as dual I0ads, with multiple load cases. A case of MHE
Ioad that does not conform 1o these conditions can be simulated with the tools of the tab 'Manual

introduction of 10ads".

NOTE: TR34 checks this as a single wheel load and another check as a dual load (to simulate the axle at a distance A).
To simulate a front and rear axle, a separate load case must be generated

The User is required to input

Interaction upright/column with MHE. Dual loads.

- The load value for a single wheel £ E B3
- Select from the drop-down menu the option to a
contact area of contact pressure B
- Add the contact area or contact pressure H,
- The total uprightload gt
- Dimensions of the baseplates x and y
-> Distance between the column and wheel loading H; W
an d H 2 M= Distance of truck wheel from rack upright/column when the truck is in motion
Interaction upright/calumn with MHE. Dual loads.
aha
Name | Whslond |y Wheeturs oIt Comac i i P‘:’”‘"‘"":’“ i Ha
o D T | T e L L e
The User is required to input
- Select type of UDL from the drop-down menu specific or unknown
- Add the load value
- For known arrangements add the L, A and B dimensions
Uniformly distributed loads
BDd
. Load () L A 8
Name s (kN/m?) (mm) (mm) {mm)
— R
Uniform load 1 | Unknown 0.0 2) For unifoem bure  causing maximum positive bending moment or checking positive bending moment (Mp)
Uniform load 2 | Specific 0.0 q q
Unknown ERERERS EEERERY
(*) Type of uniformly distributed load 5

Specific distribution of loads

If the position of the loading is well defined

Unknown distribution of loads

For the general case where the slab will be subjected to a random pattern of uniformly distributed
loading

2

b) For uniformly distributed 1080 ‘G’ CAUSINg MaKImUm negative bending moment

iessesllivwryy!
: ‘

issrerlliveryy!
3 A

ne—x @ A Re
A 2 )

A il

NOTE: Section 7.12 of TR34 states either the arrangement of distributed load is known or unknown. When the
load arrangement is specific the actual positive and negative slab moments can be calculated. If the load
arrangement is unknown the software will determine the worst case positive and negative moment, depending on

the slab thickness and concrete class.
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The User is required to input

- Theline load value
- Distance away from an edge

Linearly distributed loads
BDOda
Load (q) Distance 'd' from the edge
e KN/m) (mm)
Linear load 1 0.00 0
Linear load 2 0.00 [}
7.5 ACI360R-10 INPUT LOADING

The User is required to input
The total single load

The contact dimensions x and y

2 22

Select if the load is a racking, moving wheel load or other from the drop-down menu

Check at least one or more of the boxes, if the load is acting at an internal, edge or corner location

Single point loads Single point load
B0OdA P
(%5° ¥p)
Contact area dimensions
Name toad Tipe i) &) v
(mm) (mm)
Single 1 0.000 ~ 0 0 M O O
Single 2 0.000 Racking 0 0 = 0 0
Moving wheel load - e -

(*) Possible load location: (i) in Other load Jocation; (c) corner location wie ® o

The User is required to input
- The load value for a single wheel
NOTE: ACI360R-10 only considers a single wheel load does not consider an axle

- Select from the drop-down menu the option to a contact area of contact pressure
- Add the contact area or contact pressure value

Materials Handling Equipment (MHE)
SR
e Wheel load Whee! data Contact area Contact pressure
(kN) (mm?) (N/mm?)
MHE 1 0.000 = =
MHE 2 0.000 Contact area
MHE 3 0,000 Contact pressure

The User is required to input

- Select type of UDL from the drop-down menu specific or unknown
- Add the load value
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NOTE: Section 7.12 of TR34 states either the arrangement of distributed load is known or unknown. When the load
arrangement is specific the actual positive and negative slab moments can be calculated. If the load arrangement is
unknown the software will determine the worst case positive and negative moment, depending on the slab thickness

and concrete class.

- For known arrangements add the L, A and B dimensions

Uniformly distributed loads

S|

Load (q)
Type (°

Name vpe (%) (kN/m?)
Uniform load 1 | Unknown 00
Uniform load 2 | Specific -

Unknown

(*) Type of uniformly distributed load
Specific distribution of loads

If the position of the loading is well defined

Unknown distribution of loads

loading

For the general case where the slab will be subjected to a random pattern of uniformly distributed

(mm) (mm) |

The User is required to input

- The line load value

- Distance away from an edge

Linearly distributed loads

/\

S|

Load (q)
Name (kN/m)

Linear load 1 0.00

Linear load 2 0.00

Distance 'd' from the edge

(mm)
0

0 a distance from edge or oint

Examples of fine loads

Materials Handling (MHE)

ERg)
Wheel load
(kN)

soom

Name Wheel data

Contact area

Contact area Contact pressure A
{mm?) (kN/m?) (mm)

V] 9000 - 1800

The load value is for one wheel and the value of the area or pressure is for one wheel.

The program checks a wheel as a single load with the defined “wheel load” e.g. 60 kN. TR34 also makes a check

considering a dual load, to simulate the axle, with 2 times “wheel load” i.e. 120kN and a distance between loads of “A”.
The report shows only the development of the most unfavourable load case. In this case it is the dual load at the edge,
but the two calculations are performed, as it can be seen in the table of checks.

Bending ultimate limit state
Load name Load case
Single 1
MHE 1 MHE 1-1
MHE 1-2

Type Internal Edge Corner
i iotload, L L]
| Single point load ¥ 03440 ¥ 07667 ¥ 06507
Dual point load ¥ 0.4222 ¥ 0.9410 LCN.P
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8 CHECK AND DESIGN

8.1 LAYOUT

The layout of the check and design is split into different parts.

SikaFiber - v1.beta.1 - [C:\...\Worked exampie.skfb]

2

Calculation variables Checking summary h
Concrete Checking type More unfavourable ratio
Bending ultimate limit state Pa/Pu=13076 X
Concrete class €40/50 w5
I/} Orunching ultimate limit state Pi/P.=09103 ¥
Concrete strength range for the selected product: [32-48] MPa Il () Uniformly and linearly distributed loads checking </ Q. =0.7740 v
Cylinder specimen fa 4000 mpa [J| O Other verifications v
Cube specimen ta 5000 Mpa ||| Bending ultimate limit state
Axial tensile strength fan 351 MPa Load name Load case Type Intenal Edge Corner
Bocaie mduton of ainatkciyy En 3522046 Mpa ]| Recking 1 Racking 1-1 Single point ioad ¥ 02009 ¥ 04225 X 11087
= Racking 1-2 Dual point load v 02882 ¥ 05977 LENP
Poisson's ratio v 020 Racking 1-3 Dual point ioad ¥ 03066 ¥V 0889 LCNP
Racking 14 Dual point load ¥ 03574 ¥ 07517 LCNP
Fibres Racking 1-5 Quadruple point load ¥ 04661  LCNP LCNP
Mezzanine 1 Mezzanine 1-1 Single point load, v 02395 ¥ 05011 X 13076
Mezzanine 1-2 Dual point load ¥ 03499 ¥V 0730 LCNP
Mezzanine 1-3 Dual point ioad ¥ 035% ¥ 07523 LCNP
Mezzanine 1-4 Quadruple point v 05632 LCNP LCNP
single 1 Single point load v 0092 ¥V 02024 ¥ 05314
Siab @ flf ouai1 Dual point load ¥ 0380 ¥ 08106 LCNP
. - Quadruple 1 Quadruple point load ¥ 04167  LCNP LCNP
Thickness LI | 250 mm Wl mHe1 MHE 1-1 Single point ioad v 0243 ¥ 04755 X 11512
Clicucsssias MHE 1-2 Dual point ioad ¥ 04173 ¥ 08147 LCNP
e e Interaction 1-1 Dual point ioad ¥ 03832 ¥ 07768 LCNP
X joint spacing [ 5000] mm Interaction 1-2 Dual point load ¥ 04433 ¥ 08981 LCNP
Y joint spacing | 5000| mm ALCN.P. means this load case scenario is not possible. For example, the standard does not contemplate the possibility
3 of considering a dual load in a corner because only one of the two load will actually be in the corner. The same applies
Load transfer at the edge | 1s0f% o to quadruple loads by an edge or in a comer. Only two of the four loads is next to an edge or one of the loads is in the
comer. In these situations the Engineer shaww assess how best to simulate the Ioad arrangement according to the
Load transfer at the corner | 150 % design requirements.
Reinforcement 2 |
Yield strength of reinforcement  f,, MPa
Reinforcement bottom g | su| mm
Reinforcement ratio for I %
Reinforcement ratio for punching p, 0.000 | %
Flexural tensile strength  fos =fom - (1.6 -h / 1000) /7. = 3.16 MPa.
Design data " fa=133MPa
- 1a = 1.13 MPa B

A Concrete Displays the selected concrete class and Poisson’s ratio

B  Fibers Displays the selected SikaFiber® type and adjust the dosage

C Slab Displays data about the slab thickness and joints

D  Reinforcement Displays additional reinforcement, if required

E  Design Wizard This function calculates an optimum fiber dosage and slab thickness

Indicates a pass or fail status for bending, punching and load checks. Indicates the

F  Checking S
ecking summary usage coefficient, and a pass or fail for each of the loads.

G  Strength values Displays the calculated strength values
8.1.1 CONCRETE Concrete
The concrete class can be changed by selecting another grade in the drop- | e ciass o o
down menu. In some cases, the fiber dosage and concrete class is fixed, in €20/25
L. ) Concrete strength range forthe §
others this is optional. €as/30
Cylinder specimen C28/35
For TR34, the concrete class is limited between C20/25 to C40/50 [25 MPa Cube specimen €30/37
H . R C32/40
to 50 MPa when tested with 150 x 150 x150 cubes] Axial tensile strength c:m
. , . Secant modulus of elasticity €40/50
The Poisson’s ratio can be changed between values of 0.1 to 0.5.
Poisson's ratio CAS}ISS
C50/60
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The country defined at the start in the ‘Project Parameters’ will display the available SikaFiber® in the country from the
drop-down menu.

The available dosage range for the specific SikaFiber® is displayed by hovering the cursor over the value.

The fiber dosage value can be locked or un-locked in the calculation by clicking on the padlock symbol.

Sika product SikaFiber® Force-50 ~ Sika product | SikaFiber® Force-50 || | Sika product ‘ SikaFiber® Force-50 v
SikaFiber® Force-50
Fiore dosage ey | e T Yo sosaze *&( "
Must be between 3.0 and 9.0 N’

The slab thickness is defined by the User. It is restricted to a maximum value and a recommended minimum value from
the Standard.

The slab thickness can be locked or un-locked in the calculation by clicking on the padlock symbol.

STANDARD SECTION MINIMUM MAXIMUM UNIT
TR34 7.1 150 600 mm
ACI 360R-10  Appendix 1 120 600 mm
ACI 360R-10  Appendix 1 5 23 inches

Slab

Thickness

The software has the option to turn off the joint spacing check option.

Selecting “jointless” does not mean the software allows the specification of no joints!

If jointless is selected, the panel dimensions (TR34) or recommended joint spacing (ACI360R-10) will not be an option.
The joint spacing will be reduced to a light grey text and the dimensional check will therefore not be done. In the “other
checks” tab, a warning yellow triangle will appear to indicate the check is not requested.

[MIointiess siab

[[uointiess siab

X joint spacing

¥ joint spacing

20000] in

200.00 | in

When designing a jointless slab consider edge and corner cases only occur on the periphery of the slab. This needs to be
taken into consideration when specifying the load transfer at a joint.

The software gives limited guidance on joint spacing. In the case of “jointed long area” slabs and “long strip” slabs, with
the formed joints and the sawn joints, the floor becomes a set of smaller panels. The dimension of these panels is checked
in the program. The many factors and construction methods which need to be taken into consideration requires each
slab to be considered on a project by project basis. The software does not design project specific joints or the spacing. It
only gives spacing guidance according to the Standards.

The User shall refer to the relevant parts of the Standards are TR34 section 11 and chapter 6 of ACI360R-10.

Clause 11.1.1 large area construction sawn restrained-movement joints the slab is typically cut
into 6m bays. The User can add the size of the bay and the software will make some checks in
accordingly which can be viewed in the results

TR34
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Stab W

For slabs reinforced only for limiting crack widths the
software will suggest a joint spacing based on figure [

6.6 of the Standard. The User must decide if the Type of concrete shrinkage [Low shrinkage concrete < @)
concrete is of low, typical or high shrinkage concrete.

Thickness h 150| cm Tl

ACI 360R-10

A typical slab consists of bays divided up by joints. The joint layout is
planned based on project specific factors such as building geometry,
equipment layout, joint width etc.

Free edges at periphery of building do not tend to transfer shear.
However, internal joints can transfer load across a joint, depending on
the joint type and according to how it is designed.

The default value for the percentage of load transfer at the edge and
corner is zero. The User, depending on the type of joint in consideration
can edit that value between 0 to 50%.

The entered value will be the load transfer throughout the calculation. If Slab 9
there are different types of joints, and load transfer, a new calculation is Thickness h e
required for the different load case. | [ ——

¥ joint spacing cm
When checking a load at the edge or at the corner, part of the load can ¥ joint spacing om
be transferred through the joint, and therefore, the required load at the P pe——— T
edge or corner slab will be less than the specified value. In the case of the Lond transier ot the comer [ solx

internal load this transfer to the joint does not occur.

If a transfer percentage is specified, for example 20%, the load-transfer capacity will be available across the joint. It would
be expected that this will be capable of supporting 20% of the load and this information must be conveyed to the
responsible joint designer. This reduces the required load capacity to P-(1 - 0.20) = P-0.8. and can be seen in the report.

Single point load
Edge location

PP <10 PP 05627 W
. i P; 1 57600 kN

P,=Y 7. -P-(1-a/l00)

y# Partial safety factor for load ¥ 1.z20
P: Point load P 60.000 kN
o Load transfer at the edge a: 200 %

Single point load
Internal location

PP <10 PP : 02530 V'
P; 1 72.000 kN
B =% raF
y# Partial safety factor for load b 120
P: Point load P 60.000 kN

The SikaFiber® software offers the possibility of adding some reinforcement in addition to the fibers. The maximum
amount of reinforcement is limited. The ratio is dependent on the bar spacing and slab thickness as shown in the example
below.

STANDARD MINIMUM MAXIMUM
Bending 0 @6 @ 200 mm
Punching 0 @7 @ 200 mm (x and y)
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The maximum limit ratio will automatically change depending on the thickness of the slab.

Slab L] Slab
Thickness Thickness

I@

Oicintless siab Cicintiess siab

¥ joint spacing 500.0 | em X joint spacing o

¥ joint spacing 5000 em ¥ joint spacing n
Load transfer at the edge 150| % Load ransfer atthe edge 150 | %
Load transfer at the corner 150] % Load transfer at the corner %
Reinforcement (7] Reinforcement L)
Yield strength of reinforcement [m] MPa Yield strength of reinforcement 1, 420,00 | MPa
Reinforcement bomom cover em Reinforcement t bottom cover o [ s0|em

fu
[
Reinforcement ratic for bending  p 0.000 | % Reinforcement ratio for bending o o000 %
Reinforcement ratio for punching  p, Must be between 0.000 and 0.754 Reinforcement ratio for punching o, Must be between 0.000 and 0.283

Calculating the reinforcement ratio

p (%) is defined as reinforcement ratio for bending (1-direction)
p (%) = (As / b.d) x 100

200 mm 1160

Calculation example:

reinforcement H6 at 200mm

d = h — cover to bar centre = 200 — 40 = 160mm
As = (r-62/4) = 28.3 mm?

p =28.3/(200-160) = 0.00088

p (%) = 0.088

Calculating the punching ratio (2-direction)

pl (%) is defined as reinforcement ratio for punching
pl = (px-py)®®

px=Asx/b.d

py =Asy/b.d

Calculation example:

reinforcement mesh H7 at 200mm in X and 200 in Y
As = (r-72/4) = 38.5 mm?

px = 38.5/(200-153) = 0.00126

py = 38.5/(200-160) = 0.00120
p1=(0.00126-0.00120)%° = 0.00123

P1 (%) =0.123

Pressing the design wizard searches the optimum dosage amount and a slab thickness. It will also work if one of either
the dosage or thickness is locked, but not if both are locked.

- E{‘
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The individual checks for each load case are summarised.

The slab capacity is defined as the required ultimate load (Pd) / total failure load (Pu) which must be less than 1. Values
with a Pd/Pu < 1 are indicated green, values > 1 are indicated red.

For each checking type the more unfavourable ratio, highest value, is displayed.

Checking ¥
Checking type More unfavourable ratio
(® Bending ultimate limit state Pa/P.=27116 X
(O Punching ultimate limit state Ps/Pu= 13810 x
O Uniformly and linearly distributed loads checking Qa/ Q. =1.0504 X
() Other verifications v
gﬂmg UTamate hmit state
Load name Load case Type Internal Edge Corner
Racking 1 Racking 1-1 Single point load ¥ 0.3380 ¥ 08008 X 19743
Racking 1-2 Dual point load ¥ 04627 X 1.0960 LCNP
Racking 1-3 Dual point load ¥ 05494 X 1304 LCNP
Racking 1-4 Dual point load ¥ 0.5860 X 13882 LCNP
Racking 1-5 Quadruple point load ¥ 07992 LCNEP CNE
MHE 1 MHE 1-1 Single point load ¥ 05576 X 12116 X 27116
MHE 1-2 Dual point load ¥ 03173 X 19932 -

Selecting a different ‘checking type’ will change to another view of the summary.

Checking summan/

Checking type More unfavourable ratio
O Bending yftimate limit state Ps/ Py= 27116 x
(® Punching ultimate limit state Pa/ Pu=13810 X

(O Uniformly and linearly distributed loads checking s/ g.= 1.0504 x

() Other verifications v
Punching ultimate limit state

Shear at the face of the loaded area Shear on the critical perimeter
Load name Load case Type
Internal Edge Corner Internal Edge Corner
Racking 1 Racking 1-1 single point load v 02389 ¥ 03186 ¥ 04778 ¥ 04562 ¥ 07861 X 13810
Racking 1-2 Dual point load LCN.P LCNP LCN.P LCNE LCN.P LCNE
Racking 1-3 Dual point load LCN.P LC.NP LCN.P LCNP LCN.P LCNP
Racking 1-4 Dual point load LC.N.P. LCN.P LC.N.P. LC.NP LC.N.P LC.NP
Racking 1-5 ‘Quadruple point load LCN.P. LCN.P LCN.P. LCNP LCNP LCNP
M
Wiop <M, ~ 0470 A
up TWiyn . . .
Warning symbols are an advice. Refer to the Standard for further details.

Within the green and red box are displayed a ‘usage coefficient’. This is determined from:
Usage Coefficient = Ultimate load / slab capacity

If a red cross and value of 1.7987 is displayed, it means the slab capacity is exceeded by 79.9 %
If a green tick and value of 0.6212 is displayed, it means there is 37.9 % capacity remaining.

Edge Corner
¥ 0.6212 X 17987

A LCNP denotes where the Load Cases are Not Possible.
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Single loads are possible in corners, edges and at internal bay locations.

The Standard does not contemplate the possibility of considering a dual
load in a corner because only one of the two loads will be in the corner.
The same applies to quadruple loads by an edge or in a corner. Only two
of the four loads are next to an edge or one of the four loads is in the
corner. In these situations, the User shall assess how best to simulate the
load arrangement according to the requirements.

Possible load positions are illustrated in the diagram.
If the check does not pass there are several options to the User. The solution could be, and not limited to.

I Increase slab thickness (locally or generally)
Il Increase concrete grade
1. Change fiber dosage
V. Reduce the load
V. Move the load away from the affected edge or corner
VI. Change the joint load transfer (designed joint)
VII. A combination of the above

STRENGTH VALUES

The flexural tensile and residual strength used in the calculation are
Flexural tensile strength  foas =fess - (1.6-h / 1000) / 7 = 3.27 MPa

Resicuatnexural srength £ 1 54 Mo o173 10Pa summarised. These values come from testing and relate to the concrete grade
fa=180MPa fa=179MPa and fiber dosage.

The results window displays for each load case the required ultimate load (Pd) and total failure load (Pu). The load case
can be changed by selecting the pull-down menu.

E SikaFiber - vlbeta.] - [C'\...\Worked example.skfb] - [= ] x
e Y
AL ) P 2 % —— A tabstochange
Project  Pointloads MHE loads  Distributed loads. Results About BUILDING TRUST
. checks
Bending check  Punching check  Distribui®Soacs check  Other checks
Slab capacity Slab characteristic parameters.
Losd case | Racking 11~ Load location RBdius of relstive scffness
o value Intemal Edge Comer I [\E /(122 =‘k=_°” 1052
PafP.S10 = | (Ec® (2224 ) | = mm . .
i Pup ¥ oosnt | ¥ osese JSIE0SH . Radius of relative
P total failure load P. 60.000 60.000 60.000 .ff
; asam | e | seo stiffness

Uitimate resistance moment of the siab

RGAGKALH

Urimate positive resistance moment

Qus Bssessment of ultimate moment capacities require iterative calculations 1o be undenaken to determine the neutral axis
ich strain compatibi lity and equilibrium of compressive and tensile forces in the section is achieved,

Distance from extreme compression fiber to neutral axis

‘ Pull down menu to
t Mean axial tensile strength derived from beam test EN 14651 [ —_—
/ cu-osns change load case

M= 3151kN-m/m

/ J Negative resistance moment

Negative resistance moment of the siab, taken to be that of the plain unreinforced concrete.

My =tagq(h?/6)= 2183kN-m/m

The reinforcement content should be such that the ratio of cracked to uncracked factored moments of resistance is not less than 50%.

- 04093 [

Mg +Mun

@) Results There are checks that do not fulfill.

4m Previous
SikaFiber Software MANUAL English/All regions
SikFiber® Classification - Public
February 2020, VO
SF_2020

21/25 BUILDING TRUST



9.1 SLAB CAPACITY CHECK

The results display the Pd and Pu values.

The Pd value is defined as the input load multiplied by the relevant factor of safety.

Load location
Load value
Internal Edge Corner
Ps/Pu ¥ 0.1636 ¥ 04090 ¥ 09208
Pa 120.000 120.000 102.000
P. 729.143 293.373 110.773

The printout will display how the calculations were derived for only one/60f the load locations. The load calculation
selected for the printout is the check with least remaining slab capaci

2.4 .- Bending checking
Single point load

Comer locotion

B/P 10

P, required utimate load

B oYy Pl-a/l00)

x: Partial safety factor for load » 120

P: Point load P 100.000 kN

« Load transfer at the comer @ 150 %
£.: Total failure load P.: 110773 kN

Failure koad obtained by inear interpolation between values of 3/l between 0 and
0.2

9.2  RADIUS OF RELATIVE STIFFNESS

The program calculates the "radius of relative stiffness" and the "equivalent radius of contact area" to perform the
checking calculations, as can be seen in the report.

P.: Total failure load P, 254.911 kN
Failure load obtained by linear interpolation between values of 3/l between 0 and
0.2
P.,: total failure load with a/l =0 P. 165.365 kN
P =2x(M, +M,)
P...: total failure load with a/l = 0.2 P, 342280 kN
P, .=4z(M, +M)/|1-(a/3])
a /I radius of contact area-radius of relative stiffness ratio a/l 0.10
a: equivalent radius of contact area of the load a 56 cm
a=Jilx
A,: baseplate area A, 1000 cm’
I: radius of relative stiffness I 55.7 cm
1=[(E. )20 v k)P
E..: secant modulus of elasticity of concrete Ew 32308.25 MPa
v: Poisson's ratio Vs 0.20
h: Slab thickness h 150 ¢m
k: modulus of subgrade reaction k 0.098 N/mm’

In addition, in the “Results” screen, the program provides the “radius of relative stiffness” as informative data and draws
the corresponding bands on the panel of dimensions given by the User.

Slab characteristic parameters

Radius of relative stiffness

| 1928
I=[|Emh3‘f\12(17v2jkh = 1425mm

This is information for the user, since there are loads that are automatically calculated at the three positions: interior,
edge and corner, but there are other loads whose position will be dictated by the user.

The program does not analyse if the load is at a distance from the edge less than “I” or greater than "(a + I)", it only
provides the data of “a” and “I”.
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10 PRINTOUT

The main features of the printout are:

=  QOptional summarised or complete report
= Printer setup

= Search function

=  Export to different formats

SikaFiber - vl.beta.l - [C:\...\Worked example.skfb]

Summarized  Complete

[B) Pege preview £33 sewp O print (Y searecn <] [> ) export =

PROJECT
INFORMATION
Project
reference

ABC / 246810

Project name  New Multi-Purpose Warehouse

Customer Your Customer Ltd
Date 20/02/2020
Calculation

R Warehouse A - Zone 1
title

Calculation by DTl
Approved by

Remarks General loading + forklift + racking 1,2 and 3 + UDL

Country Switzerland

PRODUCT

INFORMATION

Product SikaFiber® Force-50 v

10.1 SUMMARISED REPORT

The summarised report contains:

= Project information
=  Product proposal

=  Design summary

=  Loading summary

=  Design data

=  Result summary

10.2 COMPLETE REPORT

In addition, the complete report contains:

=  Slab capacity calculations

=  Bending checks

=  Punching checks

= Line load checks

=  Uniform distributed load checks
= QOther verifications

Only the complete development of the most unfavorable check of each group of checks is shown in the printout. This is
to keep the report within a reasonable number of pages.
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In order to see a specific check, enter loads in a separate project and use the manual load input tool to place them only
in the desired position.

10.3 PRINTER SETUP

Set up to a printer using the configure option, paper size and to set up the margins

Printer selection and configuration =
[“Contigure.. | = (© Donot scale
. Height: 297 mm O Apply only to the text
Width: 210 mm O Apply scale
[ pivide page e
Top [ 16]mm
gotom | 19 |mm
Lert 16 |mm
Right 16 |mm
Picion 5 |mm 7] symmetrical margins
T

10.4 SEARCH FUNCTION

Use the search function to find quickly a formula, phrase or word in the calculation.

Find: || I

Find next

[Joniy whole word

[ pistinguish uppercase from lowercase letters oot

10.5 EXPORTING TO DIFFERENT FORMATS

The calculation printout can be exported into different formats by selecting the format icon in the top right corner.

Export in PDF format

Export in DOCX format (Word2007 - OfficeOpenXML)
Export in text format

Export in HTML format

Export in RTF format (WordPad, Word2003 and previous)

BB

11 LEGAL NOTE

END-USER LICENSE AGREEMENT FOR 'SIKAFIBER® CALCULATION SOFTWARE'
IMPORTANT - READ CAREFULLY
By using this software application, you agree to be bound by the terms of this license.

This software application is protected by copyright laws and international copyright treaties. The software application is
licensed, not sold.

THIS SOFTWARE APPLICATION AND THE RESULTS DERIVED FROM ITS UTILIZATION ARE INTENDED ONLY FOR USE BY
PROFESSIONAL USERS WITH EXPERT KNOWLEDGE IN THE AREA OF THE INTENDED APPLICATION. USERS MUST
INDEPENDENTLY VERIFY THE RESULTS BEFORE ANY USE AND TAKE INTO ACCOUNT THE SITE AND APPLICATION
CONDITIONS, PRODUCT DATA SHEET AND PRODUCT LITERATURE, TECHNICAL STATE OF THE ART AS WELL AS LOCAL
APPLICABLE STANDARDS AND REGULATIONS.
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With respect to the software application and results derived from its use, SIKA MAKES NO WARRANTIES OF ACCURACY,
RELIABILITY, COMPLETENESS, MERCHANTABILITY OR FITNESS FOR ANY PURPOSE. THE SOFTWARE APPLICATION IS
PROVIDED ON AN "AS-IS" BASIS AND SIKA EXPRESSLY DISCLAIMS ANY WARRANTIES WITH RESPECT TO THE SOFTWARE
APPLICATION AND RESULTS DERIVED FROM ITS USE.

Sika shall not be liable for any consequential, punitive, incidental, exemplary, or special damages (including but not limited
to loss of business opportunity or loss of profit) arising out of the evaluation or use of the software application and results
derived from its use.

The information, and, in particular, the recommendations relating to the application and end-use of Sika products, are
given in good faith based on Sika's current knowledge and experience of the products when properly stored, handled and
applied under normal conditions in accordance with Sika's recommendations. In practice, the differences in materials,
substrates and actual site conditions are such that no warranty in respect of merchantability or of fitness for a particular
purpose, nor any liability arising out of any legal relationship whatsoever, can be inferred either from this information, or
from any written recommendations, or from any other advice offered. The user of the product must test the product's
suitability for the intended application and purpose. Sika reserves the right to change the properties of its products. The
proprietary rights of third parties must be observed. All orders are accepted subject to our current terms of sale and
delivery. Users must always refer to the most recent issue of the local Product Data Sheet for the product concerned,
copies of which will be supplied on request.

Except as indicated otherwise, all information, text, graphic images, features, functions, and layout contained in this
software are the exclusive property of Sika and may not be copied or distributed, in whole or in part, without the
Company's express written consent.

By transmitting information to Sika, you grant to the Company the unrestricted irrevocable license to use, reproduce,
display, modify, distribute and perform such information. Personal identity information is used by Sika only to process a

request for information by you or for marketing our products and services.

This License shall be governed by and construed and enforced in accordance with the material laws of Switzerland. The
non-mandatory conflict of laws provisions shall be excluded. Exclusive forum shall be the courts of Zirich, Switzerland.

Sika® and Sikafiber® are registered trademarks of Sika AG.
All other products and brand names may be trademarks or registered trademarks of their respective owners.

© Copyright Sika Services AG 2016.

Sika Services AG Version given by

Target Market Concrete David Taylor

Tueffenwies 16 Corporate Product Engineer
8048 Ziirich Fax :

Switzerland Mail: taylor.david@ch.sika.com

www.sika.com
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