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1. INSTALLATION

1.1 Minimum Computer Requirements

To run TR8 youwill require & least a3861BM compatible PC running Microsoft® Windows
3.1™ @ Microsoft® Windowns 95™.

1.2 Set-up

N =

Insert Set-up Disk in drive a (or b).

In the Program Manager, choase Run from the Fil e menu.

Type asetup (or b:setup) and pressEnter. Foll ow any instructions given onscreen.

The setup pogram will automaticaly install the program in a separate program group in

the Windows Program Manager. Double-click onthe BRANZTRS icon with the mouse to

start the program.

1.3 Packing List

The following files are installed by the setup program onthe user’s computer:

TR8.EXE
VBRUNSO00DLL
CMDIALOG.VBX
COMMDLG.DLL
DENBEAM.CON
DENSLAB.CON
REALBM.CON
REALSLAB.CON
AQSLAB.CON
PUMSLAB.CON
DACSLAB.CON
EXAMPLELDAT
EXAMPLE2 DAT
EXAMPLE3.DAT
EXAMPLE4DAT
TR8.HLP

Exeautable program file

Visua Basic runtime modue

Visua Basic Custom Control

Visual Basic Dynamic Link Library

Contains beam temperature data for standard fires
Contains dab temperature data for standard fires

Contains beam temperature data for non-standard fires
Contains dab temperature data for non-standard fires
Contains dab temperature datafor aluvia quartz in standard fires
Contains dab temperature datafor pumicein standard fires
Contains dab temperature datafor dadte in standard fires
Sample datafile for beam

Sample datafile for doulde teefloor

Sample datafilefor floor slab

Sample datafile for teebean

Windows help file



2. INTRODUCTION

TR8 software @n be used for the design o reinforced or prestressed concrete floor systems
when required to have fireresistance

TR8 is based onBRANZ Tednicd Recommendation No. 8 (Wade, 1991 which you shoud
use to gain an understanding of the basis for the software. BRANZ Tedhnicd
Recommendation No. 8is referenced by NZS 3101 (SNZ, 1995 as an acceptable cdculation
method for determining the fire resistance of concrete floor systems. The underlying
procedure gplies dructural engineaing principles and material properties at elevated
temperature to the cdculation d the fire resistance of reinforced o prestressed concrete floor
systems.

Standard design fires can be spedfied as required by most building codes or, aternatively,
nonstandard design fires can be spedfied if an alternative solutionisrequired. The technicd
basis for using nonstandard design firesis given by Wade (1994.

3. SCOPE

TR8 appliesto floor systems:

» which may be redangular or tapered in crosssedion (for beans), or teebeams, with a
minimum width of 200mm. The width is measured at the centroid axis of the tensil e sted;

» which are made with namal-weight concrete (assumed density greaer or equal to 2000 k
per m°), light-weight concrete (assumed to be lessthan 2000 Ig per m®), and the foll owing
for dlabs only - aluvia quartz concrete (equivaent to NZS 3101 Type A), dadte aygregate
concrete (equivalent to NZS 3101 Type B) or pumice agregate ancrete (equivaent to
NZS 3101Type C);

* in which suppat condtions are asumed to be ather simply suppated or continuous over
the supparts;

» where the sedionincludes either prestressng tendors or deformed reinforcing bars;

» which are designed in acordance with the requirements of NZS 3101,New Zedand Code
of Pradice for the Design of Concrete Structures (SNZ, 1995 and NZS 4203, New
Zedand Standard Code of Pradicefor Genera Structural Design and Design Loadings for
Buildings (SNZ, 1992;

* whereit isasaumed that the mncrete dement has readed its equili brium moisture content,
and that the occurrence of concrete spalli ng during fire will be minimal;

» where the mode of failure for the floor system is assumed to be in flexure; failureistaken
as the time & which the reduced moment cgpadty of the dement becwmes less than the
moment applied to the dement;



» where fadors of safety are dready included into the fire resistance period and with resped
to the normal design loads. In fire design it is normal to allow the load fadors and design
live loadsto be reduced.

4. WORKING WITH TR8

4.1 Analysis

It isasumed that a preliminary ambient temperature design of the floor system has previously
been caried ou, and that the following informationis avail able:

» element dimensions, span and suppat condtions;
» dea andlive loads applied to the dement;
 reinforcing type, anditslocation within the dement crosssedion;

« yield strength of the reinforcing bars or the ultimate tensile strength of prestressng
tendors;

» concrete type, density and 28day compressve strength;

Once TR8 has been installed onyour computer and an initial flexural design has been caried
out, a standard procedure with regard to inputing the data shoud be followed. A suitable
procedure foll ows:

1. Under the Floor Type menu, chocse the gpropriate sedion from one of: Beam, Slab,
Double-Tee Bean or TeeBeam, as $iown in Figure 1. After choosing the sedion, in the
Dimensions dialog box define the width and depth of the sedion.

2. Under the Materials menu you can define the properties of the mncrete and the reinforcing
sted, as shownin Figure 2.

For paositive moment reinforcement, define ather deformed reinforcing bars or prestressng
tendors and the sted yield strength. For negative moment reinforcement, define the yield
strength o the deformed reinforcing bars.



= BRANZTRS - FIRE DESIGN OF CONCRETE FLOORS (Ver 2.5) | v! o
File | Floor Type Materials Reinforcement DesignFire Loads Exposure Help
Beam _ ) .
— Slab tional View Through Floor Calculation Summary - Simply Supported
Double-Tee Effective Cover to Steel (mm) I:l
Yy
I-Beam
Steel Temperature (deg C) I:l
Steel Area (sq mm) I:l
Reduced Depth (mm) I:l
Reduced Width {mm) I:l
Concrete Temperature {deg C) I:l
Available Moment Capacity (kNm) I:l
Simply Supported Applied Moment I:l
(kNm)
Messages
’E

Figurel: The main window of TR8

Note: Floor Type menu is selected showing the four different types of section available for analysis.

Steel Properties

|v!A

~ Positive Moment Reinforcement

Steel Type

Steel Yield Strength (MPa)

Reinforcing Bars
Prestressing Strands

300

Negative Moment Reinforcement

Steel Type

Steel Yield Strength (MPa)

Reinforcing Bars

‘ Cancel

Figure2: Steel Propertiesdialog box, under the Materials Menu




For concrete, define the 28-day compressve strength and choase the gpropriate weight
concrete (or aggregate type) from one of: normal weight, light-weight, alluvial quartz, dadte
or pumice & $own in Figure 3. Thermal data for the latter three aygregates will only be used
in cdculations for dabs. For beans and tee sedions normal-weight data from Wade (1991
will be used.

= Concrete Properties | '! “

Compressive Strength (MPa) E

Concrete Type |Normal-weight | +

Normal-weight

Light-weight

Alluvial Quartz {Type A-NZS 3101)
Dacite (Type B - NZS 3101)
Pumice (Type C - NZ5 3101)

Figure 3: Concrete Propertiesdialog box, under the Materials Menu

Note: Three options of concrete (aggregate) type.

To add reinforcing to the sedion, go to the Reinforcement menu, as sxown in Figure 4. Inthis
menu it is possble to add paitive and regative moment reinforcing by defining the location
(using x andy coordinates) and dameter of the respedive bars. Make sure that the wordinates
spedfied correspondto the locaion d the cantre of ead bear.

m| Add Steel Reinforcement | M ! -

Enter coordinates of the axis for each bar or strand and
click "Add". Measure coordinates from the TOP LEFT
corner of the element

* - coordinate {mm}
| ® positive moment reinforcement

Y - coordinate {mm}
O negative moment reinforcement

Steel Diameter (mm)

Add Steel Finished

Figure4: Add Reinforcement dialog box, under the Reinforcement M enu




4. Under the Design Fire menu (seeFigure 5) it is possble to choose between a standard and
non-standard fire.

The standard fire is referred to as the ISO 834 fire (1SO, 1975 and is the same & that in AS

1530Part 4 (SAA, 1990, the usual fire resistancetest methodfor New Zedand and Australia.

You will be prompted to enter the required Fire Resistance Rating (FRR) as one of 30, 60, 90,
120, 180 0240 minutes. If a different value is entered the program will reduceit to the next

lowest value from above.

—=| Standard Design Fire (ISO 834 Curve) |« |«

The program will change the entered value to the
nearest lower value of 30, 60, 90, 120, 180 or 240
minutes in the calculation.

Enter Fire Resistance Rating
(FRR) Required in minutes

‘ 0] 4 ‘ Cancel

Figure5: Standard Design Firedialog box, under the Design Fire Menu

Choose the Fire Resistance Rating (FRR) required by your floor system.

The non-standard fire option (in Figure 6) requires you to define afireload per unit floor area
(either 37, 74 @ 111 kg per m?2 wood equivalent) and an opening fador (either 0.01, 0.02,
0.04, 0.08 00.15.

=-| Non Standard Design Fire ‘ v | -
Fire Load per Unit Floor Area Opening Factor
_ , Con
@;3? kg/sqm wood equivalent;
O 0.02
74 kgfsqm wood equivalent
®0.04
O kgfsqm wood equivalent ) 0.08
Ooas

Help 0K Cancel

Figure6: Non-Standard Design Firedialog box, under the Design Fire Menu

Choose the Fire Load and Opening Factor to model an appropriate non-standard fire.




5. Go to the Loads menu (shown in Figure 7) and enter the Deal and Reduced Live Load,
Span and Suppat condtions (these being either simply suppated or continuows over the
suppats). Choaose Dead and Live Load combination fadors as per NZS 4203 1992 ¢ from a
spedfic load combination.

If you have seleded the NZS 4203 opion, cefine the structural system as either a roaof, floor
(domestic, office, parking and retail) or floor (storage and aher). TR8 will use an appropriate
live load combination fador consistent with NZS 4203.

= LOADS B

Dead Load (kN/m) |:| End Support Conditions —— |
® Simply Supported
Reduced Live Load IZl
(kN/m)
Span (m) 5|

) Continuous Over Supports

® to NZS 4203 :1992 ' User specified load combination factor

[ ]
[ ]

O Roofs

® Floors {domestic, office, parking and retail)

O Floors (storage and other)

N

Figure7: Loadsdialog box under the Loads menu

Finally, seled the exposure dassficaion from the Expasure Menu (shown in Figure 8). The
clasgficaions are taken from Sedion 5.4 NZS 3101 and represent a range of corrosive
environments, and the rrespondng minimum sted cover permitted. The exposure
clasgficaion daes nat affed the fire resistance céculated bu provides a warning to the user if
the minimum requirements are not met.



m| Exposure Conditions | '! -«

™ Exposure Classification to NZS 3101 7
(Refer NZS 3101 Section 5.4)

AT {Least Corrosive):
O a2
OB
B2

O C (Most Corrosive)

e

Figure8: Select the Exposure Classification for the Element

Onceyou have completed all of the @owve dick on Calculate. TR8 will cdculate the reduced
strength of the sedion, and hence the stability of the floor system after being exposed to the
design fire. A view of the cdculation screen is shown in Figure 9.

m| BRANZTRE - FIRE DESIGN OF CONCRETE FLOORS (Ver 2.9] | - ! -~

File Floor Type Materials Reinforcement Design Fire Loads Exposure Help

¥
™ Cross Sectional Yiew Through Floor [ Calculation Summary - Simply Supported

v Effective Cover to Steel {(mm)
f

Steel Temperature (deg C) [255.0

Steel Area (sq mm)
Reduced Depth (mm)
Reduced Width (mm) [1000.0

Concrete Temperature {(deg C) [350.0

Awvailable Moment Capacity (kNm)

(2]

0.2

=

Simply Supported Applied Moment 8.8

(kNm)

Messages
STABILITY OF 60 MINUTES HAS BEEN ACHIEVED

Figure9: View of Screen Showing Calculation Results and M essages



4.2 Saving and Printing

The File menu at the top left corner of the screen is used to save your design, o to load
existing datafiles with previous designs.

To print the results of an analysis of your design, seled Print from the File menu. The output
will include dl sedion, material and loading information that is inpu at the start of the
analysis, and aso al data that is a function d the design fire. An example is given in the

Appendix.

5. SUPPORT INFORMATION

Shoud any problems be encountered in using the program, or any assstance advice or
commentson TR8 desired, you shoud contad:

Colleen Wade

Building Reseach Association d New Zedand
Private Bag 50908

Porirua

NEW ZEALAND

Phore: +64 (4) 2357600
Fax: +64 (4) 2356070
E-mail: BRANZCW@BRANZ.ORG.NZ
Latest version software is avail able on the Internet:
http:/www.branz.org.nz/~fireres/software.htm
You are encouraged to report errors, bugs and poblems with TR8 software to the author.

This will enable the software to be mrreded where necessary and allow such information to
be passed onto any other interested parties.
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7. APPENDIX

Dateis 7-March-1996

BRANZ TECHNICAL RECOMMENDATION TR 8 (VER 2.4)
FLOOR SYSTEM DATA

Thefloor typeis SLAB
Slabis smply-supparted
Concrete Typeis normal-weight

Concrete Strength (MPa) 25
Slab Width (mm) 1000
Slab Depth (mm) 150

POSITIVE MOMENT STEEL
Sted Typeis Reinforcing

Sted Strength (MPa) 380
x-coord (mm) ycoord (mm) bar dia(lmm) conc cover(mm)
100 100

300 100 12 50
500 100 12 50
700 100 12 50
900 100 12 50
Total Sted Area(sg mm) 5655
Effedive Cover (mm) 50.0
Centroidal Axis (mm) 50.0

Sted Temp (C) 2550
Concrete Temp (C) 3500
Reduced Depth (mm) 1000
Reduced Width (mm) 10000
Reduced Sted Strength (M Pa) 3752
Reduced Concrete Strength (M Pa) 25.0
LOADS

Dea Load (kN/m) 4.000

Live Load (kN/m) 5.000

Deal Load Reduction Fador 1.00

Live Load Reduction Fador 040

Span (m) 5.000
DESIGN FIRE

The designfireis1SO 834.
The FRR required is 60 minutes.

RESULTS
Moment Capadty Avail able (kNm) 20.16
Moment Capacity Required (KNm) 1875

STABILITY OF 60 MINUTESHASBEEN ACHIEVED

Figure10: A copy of the output when Print is selected from the File Menu
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