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LEARN FLAT RAFT

A Software for Analysis, Design, Estimation, Costing &
Drawing of RC Rigid Flat Raft Foundation

Introduction + Excerpts from IS 2950 @ INTRO & LIMITATION

New Project (File) Creation @ STEP NO. 1
Scan Joint, Beam, Column & Slab Data @ STEP NO. 2
from AutoCAD Drawing
OR

Automatic Joint Number Creation @ STEP NO. 2
Delete Un-Wanted Joints @ STEP NO. 3
Delete and Edit Raft Beams @ STEP NO. 4
Delete and Edit Columns @ STEP NO. 5
Delete and Edit Raft Slabs @ STEP NO. 6
Add & Edit Raft Beam Continuity @ STEP NO. 7
Data Checking Through Graphics @ STEP NO. 8
Analysis & Its Results + Soil File Option @ STEP NO. 9
Beam & Slab Design & Floor Qty & Cost @ STEP NO. 10
BMD, SFD, Load Display & Files Option @ STEP NO. 11
Raft Foundation Plan in AutoCAD @ STEP NO. 12
Raft Beam Schedule in AutoCAD @ STEP NO. 13




Raft Slab Schedule in AutoCAD @ STEP NO. 14




LEARN FLAT RAFT STEP BY STEP

INTRO & LIMITATIONS +
EXCERPTSFROM IS: 2950 - PART 1-1981

Please take Print Out of Every Step, including this page before commencing Learn.
Take a Yellow Marker Pen and Mark the Learning Process while Proceeding further.
This is Essential for Learning.

The software performs Analysis, Design, Estimation, Costing & AutoCAD Drawing of
RCC Rigid Flat Raft Foundation.

The Software basically requires a User to enter Raft data for Joints, Columns, Beams,
Slabs & Continuity. The rest of the things are taken care of by the software.

The results are displayed in the form of BM & SF, Raft Hidden Beam & Slab Schedule,
Quantities, Cost & Approximate Bar bending Schedule for Beams.

Graphics option are available for display and tabular Format is available for Editing and
Deleting Data.

A User should Delete / Edit Input-Data through the various Program Options only. If
any editing is done outside the design environment than Data files may become
corrupted. All Data should be Strictly "Entered' as explained in following steps.

Extensive Printing options are available under each display. Printing is straight
forward with default set of values ( Arial Font, 8 mm Thick, Bold, Portrait ).
Only Beam Schedule will be Printed in Landscape Orientation.

The best way to go about the software is to Mark on the Foundation Plan, Joint, Beam,
Column and Slab Numbers. A Joint represents a Column location or an intersection
between 2 Raft Beams. The Beams are represented by its location in the form of Right
Hand Side (RHS) & Left Hand Side (LHS) Joint numbers. The Slabs are represented by
LEFT BOTTOM & RIGHT TOP joint numbers. All Joints will have X & Y Co-Ordinates, Top
Left corner is taken as origin (O, 0). Joint / Beam / Column / Slab numbers should
start with " 1 " and should not be repeated.

The Program will generate automatic Joint, Beam, Column & Slab Numbers from the
information given in Project File. Some of these Numbers /7 Members may not be
required & shall be deleted in a systematic manner as explained in the following
chapters. The Final Plan Graphics should look exactly as the Raft Foundation Plan.

Cantilever Raft beams / Slabs cannot be analyzed.

Beams / Columns / Slabs shall be along two mutually perpendicular axis
(X and Y). Polygonal (Multi-sided) slabs cannot be analyzed.
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Analyze the Structure, assuming Raft Top (Column Base) as Hinged
(Refer Graphics above). Hence there shall be no Moments on Raft Top.

Structure shall be Analyzed in Either direction. Hence User shall enter 3 Column Load
Cases, i.e.

e DL + LL
e DL + LL + Wind / Seismic Load in Ton (From X-X Direction)
e DL + LL + Wind / Seismic Load in Ton (From Y-Y Direction)

End Column Reactions on Raft Beams (DL + LL + Wind or Seismic) are obtained by
running 2-D or 3-D Frame Analysis programs separately.
User may use our 2-D Frame Analysis software for calculation of End Reactions.

Export to Excel :

When the " Analysis Result -> Bending Moment & Reaction " option is Run, a Text file
is automatically created. This File will open in Any Text Editor. You can also Open this
Text File in EXCEL.

Start Excel -> File -= Open -=> Delimited ->Next : Delimiters -> Comma ->Next ->
Finish.

Now you will notice that Complete Data is displayed in Excel Spread Sheet.

If more than One File is Created, Corresponding to Each of Load Cases, than Open
Excel Sheet for Each File (Load Case). In Excel Sheet Editing, Deleting, Sorting,
Printing & Merging of Data/Files/Excel Sheets is Extremely Easy. This way any no. of
Load Cases can be Manipulated.



Similar Text files are created in " Shear Corrected BM & SF " (Design BM & SF),
" Raft Beam Schedule " and ' Raft Slab Schedule option for Exporting Results to Excel
Spread Sheet & its subsequent Manipulation.

Intersecting Joints between two Beams (Main & Secondary) is assumed as Hinged.
Hence no Moment transfer is envisaged.

Connection between End Column and Beam is considered as Hinged. Hence no Moment
transfer is envisaged between Column and Beam.

After data input, the user has to switch over to graphic option for visual checking of
joints / columns / beams / slab nos. When the data is error free the user can run the
Analysis, Design and Quantity options. The various results are also available through
display or print options.

Analysis, Design and Quantity options should be run in strict order, else program will
give unexpected results.

Program creates automatic Joint numbers as per nos. of Horizontal & Vertical Grids.
Here Grids means Beams coming along Column center lines as well as all Internal
Beams not aligned with columns. A user has to input Information regarding Horizontal
& Vertical Grids while creating Project File.

A user can delete the Joints not required by using Joint Option.

Joints will be automatically re-numbered when "UPDATE" button is clicked or at
"EXIT".

Remember to Delete / Edit Corresponding Beam / Column / Slab Member, whose Joint
has been deleted.

Always delete Beam / Column / Slab member from the "END™ to facilitate further
Editing. After Deleting press "UPDATE" button for re-numbering of members.

After Deleting corresponding Beam / Column / Slab Member & Updating, edit the
required Joint Numbers of affected Beam / Column / Slab Members.

Go through the "READ ME™" Button for better understanding of that particular Option.

Raft Beam & Slab Design is as per IS 456 - 2000. Refer IS 2950 : Part 1 - 1981 / 1965
For Rigid Raft Design / Relative Stiffness Factor.

Hidden Beam Depth < 200 mm not permitted.

Beam Width = 8000 mm not permitted.

Links (Stirrups) < 75 MM for Hidden Beams is not permitted.
Beam Reinforcement > 4 26 not permitted.

Age factor is considered as 1.15.

For Durability aspect of Design, refer our " Super Civil CD " software.

All Columns are placed Centrally with respect to Beams in either direction. There is no
provision to offset the column in either direction. If the offset is large than user should
re-workout the Beam Span.

Minimum Computer RAM memory of 1 GB is recommended.
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Use Laser OR Ink Jet Printer.

References:

1.1S-2950 - Part 1 -1981.

2.BS -8110 - 1997.

3. 1S - 456- 2000 / 1978 / 1964.

4. SP 24 - 1983.

5. Advance Reinforced Concrete Design by P. C. Varghese.

6. Reinforced Concrete Designers Handbook by C. E. Reynolds.

IMPORTANT FEATURES OF FLAT RAFT

Hidden Beam marking in flat Raft Slab is different than the normal Raft plan GA.

1: Mark the Hidden Beams (Column Strips) in the same way as you Mark the
Normal Beams but remember the following differences.

2: Hidden Beam (Column Strips) depth shall = Flat Raft (Middle Strips) Thickness.
3: All Flat Raft Slab (Middle Strips) thickness shall be uniform.

4: Initial (Trial) Flat Raft Slab Thickness =
Max. Span of Beam or Slab in the Floor in MM = 7.

5: Keep Column Size as Large as Possible, Larger the Column size lesser
the Flat Raft Slab thickness.

6: Minimum Column size allowed is 300 x 300 MM.
7: Try to Avoid secondary beams, i.e. hidden beams resting on one another.
8: Concentrated loads Loads are not Permitted.

9: Convert wall line load in to UDL as w =+ (0.6 * slab_span). and avoid beam
below wall line load. Refer IS 456-2000, clause 24.3.2.

10: Hence convert all internal partitions in to equivalent UDL & avoid beams.
11: Try to Keep Minimum spacing of beams at 2.0 M C/C.

12: In order to get most optimum design keep the slab and beam spans
uniformly within 20 %6 of each other.

13: Spacing of columns shall be as uniform as possible within say 20 % of each
other.

14: Avoid Eccentricity of Walls vis a vis Hidden Beams and Columns.

15: One Way Shears are calculated at effe70tive depth from Column face and



Punching shear at deff =+ 2.

16: BMs are calculated at Column face.
BM & SF are calculated at Beam Center Line for Beam to Beam Joint.

17: Raft Slab depth to be revised, if steel area exceeds 245 cm?2.

18: In Case of Un-safe Hidden Beam design Reframe the Plan or Revise Slab
Depth or Column Size or Concrete Grade.

19: Flat Raft Slab Design is meant for Vertical Loads only.

20: Main Steel is to be placed in Longer Direction & not in Shorter Direction.

21: Convert Non Rectangular Column into Equivalent Square Column
before Designing.

22: Min Reinforcement 26 in Either Direction in Hidden beam = 0.20 96.

23: Reinforcement Spacing Shall not Exceed 2 x Depth.

24: Use High Grade of Concrete Preferably M 30 or M 35.

25: At Ends and Corners the Flat Raft Slab shall Extend up to or beyond Outer
Edge of Column / Beam Else Flat Raft Slab will Fail in Punching.
Refer Details as under.
It is Preferable to extend at least 300 MM beyond Beam / Column face.

FLAT SLAB FLAT SLAB

EDGE

P FLAT SLAB
EDGE

26: Large openings cannot be provided in Flat Raft Slab.
27: Small openings say <= 300 MM can be located near the center of Slab.

28: Staircase / Lift Well panel shall be treated as normal slab & not as opening,
Program will calculate the Loads automatically.
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29. In case of Unsafe Flat Raft Slab /7 Hidden beam Design, any one or all of the
following Corrective measures shall be adopted.

@ Reframe General Arrangement (GA) /7 {Beam layout} Plan.
@ Revise Hidden Beam / Flat Raft Slab thickness.

@ Increase Column Size.

@ Increase Concrete Grade.

Export to PDF:

A free PDF Creator Program is available with this Software. Designer can directly
export to PDF instead of printing various reports.

EXCERPTSFROM IS: 2950 - PART 1 - 1981

IS : 2950 - Part 1 is CP for Design & Construction of Raft Foundation.

In granular Soil, the SBC of Raft is generally very high, however for rafts placed at
considerable depth (Like Basements) the punching mode of failure shall be
investigated. The Influence of soil compressibility & related scale effects should be
assessed.

For Rafts on cohesive soils, the stability against deep seated failures & effect of long
term settlement shall be taken in to consideration.

The Depth of Raft Foundation shall not be Less than 1.0 M.

Rigidity of Foundation tends to iron out uneven deformations & thereby modifies the
contact pressure distribution. High order of rigidity is characterized by large moments
& relative small uniform settlements. A rigid Foundation may also generate high
secondary stresses in structural members. The effects of Rigidity shall be taken in to
account in the analysis.

Rigid foundation design is based on the assumption of linear distribution of contact
pressure. The basic assumption of this method are :

(a) The Foundation is rigid relative to the supporting soil & the compressible soil layer
is relatively shallow.

(b) The contact pressure is assumed as planner, such that the centroid of the contact
pressure coincides with the line of action of the resultant force of all loads acting on
the foundation.

This method may be used when either of the following conditions is satisfied.

(a) The structures behaves as rigid (due to combine action of the superstructure & the
foundation) with a relative stiffness factor K = 0.50. (Refer Appendix C)

(b) The Column spacing is less than 1.75 / A. (Refer Appendix C)

The Raft is analyzed as a whole in of the two perpendicular direction & analysis is
based on statics.



LEARN FLAT RAFT STEP BY STEP

STEP NO. 1: New Project (File) Creation
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ACTUAL REQUIRED FLOOR PLAN

@ Refer the above Floor Drawing. Our Intention is to Analyze, Design, Estimate, Cost & Prepare

BBS for the same. The above floor has 40 # of Joints, 32 # of Columns, 55 # of Beams and 24
# of Slabs.

Please go through the following steps carefully, so that we can achieve our object efficiently.
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| Hew Project ][ Files ]

[ Edit / Display Project File ]

Edit / Dielete  Add / Display

’ Joints ” Columns ]

[ Beams ” Slabs ]

[ Mark Beam Continuity ]

Graphics

[ Joint Hos ” Beam

’ Beam_H ” Beam_V

| stab+Beam ||  stab

’ Joints + All ” Loads

| emp || sFp

)
]
]
]
)
J

| zoom || continuity

Analysis

’ Analysis " Results ]
Raft BeamfSlab Design

’ Beam ” Slab ]

OTY f ACAD f Soil Para

[Fluur Seript ” Guantity ]

| LogFile || soilFile |

’Stamlanl Details ][ Exit ]

[ Clear Graphics ]

FLAT RAFT DESIGN

@ When Program starts, the graphics above is displayed. Consider the " New Project Option .

Click the " New Project " option in the MENU bar. The following window will open.

Create Mew Project File

Save in: | = O00Flat_Fiaft "

T @ Example_1.frt
! %3 |E| test.Frt

KMy Recent

Mlarnirmenks

Q File name: | Example_1.frt b | I Save l

by Metwork, Save as type: | FLAT RAFT Files v | [ Cancel ]
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@ You must create a separate Folder / Directory to store your files.
I have created a Directory called " OOOFlat_Raft " in C drive to store my Project files.
Now go to this folder & give a file name to your project. 1 have given " Example_1 " as the
name of my new project file. Click the save button. Following project window will open.

Add Project Details :

Organization TN Default FLAT Raft Thickness in MM 60D
Project 20 Story Bldg. Default LL on Grade/Flat RaftinT / M2 0.50
Thick. of FF on Grade / Flat Raft in MM 40
Project No. go12
Thk. of Grade / Basement Slab in MM 0.0
Building ID Admin

Partition Load on GF/ Flat RaftinT /M2 | 0.10

Floor Width (X Axis- Horiz. Dist.) in MM 30000 ) = !
Column Dimension Along X-X Axis in MM 750
Floor Length (Y Axis- Yert. Dist.) inMM 25000

Column Dimension Along ¥-Y Axis in MM 400

No. of Vertical Grids {(For Horiz. Dist.) 7
Each for Every Beam and Columi Concrete Rate in Rs /f M3 a000

el - b= :|' =g= ! i et

nchsding Shuttering

No. of Horizontal (_}r'lds (For Vert. Dist.) & Reinforcement Rate in Rs / Ton 60000
Each for Every Beam and Column
Concrete Grade M2Z5 Depth of Water Table Below G.L. in M 1.0
Raft Beam Steel Effective Cover in MM |75 W Total Max. Lateral Shear Due to Wind 100.0

OR Seismic on Raft Top in Ton

Raft Hidden Beam Width in MM 1000 Coefficient of Friction between Soil/ Raft 0.30

Hidd B Flat Slab) Depth in MM 600 . _— .
idden Beam (Fla ab) Depthiin Excavation + Refilling Rate in Rs /M3 150

Net SBCin T/ M2 20 . A
> inT/ Thickness of Soil Filling up to 0.40

Flat Raft Depth below G.L. in M 1.5 Plinth Level in MM

| EXIT ||PRINT || READ ME | | NEXT PAGE |

@ The window requires various project details. Whatever values you will fill here will serve as
default values for the project.
I have filled up the above values as required by my new project " Example_1 ".
Please note that you can only change Building information, SBC, Foundation Depth and
Material Rate values later. Other vital parameters cannot be changed, so be careful while
giving initial info.
The total floor width & length values will be used to tally the sum of individual Vertical and
Horizontal Grids.
The automatic creation of Joint Numbers & Co-Ordinate system depends up on total width,
length & No. of vertical & horizontal Grids of floor.

Now click the ' Next Page" button, following window will appear.
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Enter Horizontal Distance Between Vertical
Grids in MM Along X - X Axis

Note : Start From the Grid at Left. File Name : D:\00OORAFT\Example_1.rft Date : 11 August 2009
Enter Grid Distance in MM : | 5000 Grid Distance Along X AXis
Distance Between Grids 1 to 2 S000
Distance Between Grids Z to 3 S000
m m Distance Between Grids 3 to 4 5000
BB =4 Distance Between Grids 4 to 5 S000
Distance Between Grids 5 to 6 S000

m Copy All Distance Between Grids 6 to 7 5000

I have entered the Horizontal Grid distance as 5000 mm for each Bay. The total is 30000 mm,
which tally's with the total floor width of 30000 mm which was entered in the earlier page. If
there is a mis-match between the two then an error will be displayed. A user can click "
Previous Page " button to display the previous page & verify the required total width. Note
that distance between vertical Grids means horizontal distance. Start from leftmost grid by
referring to the Raft Floor Plan.

If all grid distances are same then a user can enter the grid distance once & use " Copy All "
button to copy the values to all ROWS.

Use Copy & Paste Button to copy & paste values to different rows, in case the grid distances
are not same.

The " Prev ™, " Next ", " Last ", " 1 st", & " Go to Rec " Buttons are for displaying /7 Focusing
the cursor on Previous, Next, First or required Record Number.

The " Clear " Button clears all grid Distance values.

The " Print " Button is for printing of values from the Table. Use laser OR Inkjet Printer.

Now click the ' Next Page " button, following window will appear.
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Enter Vertical Distance Between Horizontal
Grids in MM Along Y - Y Axis

File Name : D:Y000RAFT\Example_1.rift Date : 11 August 2009
Mote : Start From Grid at the Top.

Grid Distance Along ¥ Axis
Enter Grid Distance in MM : | 5000 Distance Between Grids 1 to 2 5000
Distance Between Grids 2 to 3 3000
Distance Between Grids 3 to 4 5000
Distance Between Grids 4 to 5 5000
Paste m Mext Distance Between Grids 5 to 6 5000

Last 1 st Copy All

Clear Go To Rec

Previous Page Finish

I have entered the Horizontal Grid distance as 5000 mm for each Bay. The total is 25000 mm,
which tally's with the total floor width of 25000 mm which was entered in the earlier page. If
there is a

mis-match between the two then an error will be displayed. A user can click " Previous Page "
button to display the previous page & verify the required total width. Note that distance
between Horizontal Grids means Vertical distance from Top Down. Start from Top Left grid by
referring to the Floor Plan.

If all grid distances are same then a user can enter the grid distance once & use " Copy All
button to copy the values to all ROWS.

Use Copy & Paste Button to copy & paste values to different rows, in case the grid distances
are not same.

The " Prev ™, " Next ", " Last ", " 1 st", & " Go to Rec " Buttons are for displaying /7 Focusing
the cursor on Previous, Next, First or required Record Number.

The ™" Clear " Button clears all grid Distance values.

The ' Print " Button is for printing of values from the Table. Use laser OR Inkjet Printer.

Now click the ' Finish ' button, following window will appear.

Please Mote : E

Iz Joink Option ko Remove Un-wanked Joint Mumbers,

If any Joint is deleted then All Joinks will be Re-MNumbered,

IUse Column Option to Remove Un-wanted Columns,

If any Column is deleted then &ll Calumns will be Re-Numbered.
However Corresponding Joints to be Changed by the User,

Iz Caolurn Option bo Add/Edit warious Column details,

If any beam)Slab is deleted then all BeamjSlabs will be Re-Mumbered,
Iz BeamfSlab Opkion ko Add, Edit or Delete Beams/Slabs,

Project File Created Successfully,
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@ Note the above very important message.
If any joint no. is deleted then Joint numbers will be re-numbered.
Delete the corresponding Columns, Beams & Slabs. Now the Columns, Beams & Slabs will be
automatically re-numbered.
Now user should manually change the Joint Numbers of Columns. Similarly RHS & LHS joint
numbers of Beams should be changed manually as per the revised (Re-Numbered) joint
numbers.

@ If a User would like to see the Project File Once again just click " Edit / Display Project " File
Option. Following window will display the project file. Note that Text Boxes which as Grayed
Cannot be Edited.

Edit Project Details :

Organization  Super Civil CD Default Flat Raft Thickness in MM 1000
Project 20 Story Bldg. Default LL on Grade / Flat Raftin T / M2 0.50
Thick. of FF on Grade /Flat Raft in MM 40
Project No. 8912
Thk. of Grade / Basement Slab in MM 0.0
Building ID Admin

Partition Load on GF/ Flat Raft inT /M2 0.10
Floor Width (X Axis- Horiz. Dist.) in MM 30000
Column Dimension Along X-X Axis in MM 600

Floor Length (¥ Axis- Vert. Dist.) inMM 25000 . . .
gth ( ) Column Dimension Along Y- Axis in Mm | 300

Each for Every Beam and Column Inchuding Shutterin

Each for Every Beam and Column
Concrete Grade M35 v Depth of Water Table Below G.L. in ™ 2.5
Raft Beam Steel Effective Coverin MM 75 W Total Max. Lateral Shear Due to Wind 100
OR Seismic on Raft Top in Ton
Raft Hidden Beam Width in MM 300 o o P ¥
Coefficient of Friction between Soil/ Raft 0.4
Hidden Beam Depth in MM 1000 . it ;
Excawvation + Refilling Rate in Rs /M3 150
Met SBC in T/ M2 25 . o TRt~
Thickness of Soil Filling up to 1400
Raft Depth below G.L.in M 1.4 Plinth Level in MM

| OK || READ ME || PRINT |

Click Read Me button & go through the Important points as under.
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1. Hidden Beam marking in flat raft is different than the normal floor plan GA.

2. Mark the Hidden Beams in the same way as you Mark the Normal Beams, but remember the
following differences.

3. Hidden Beam depth shall = Flat Raft Thickness.

4. All Flat Raft thickness shall be uniform.

5. Initial/Trial Flat Raft Thk = Max. Span of Beam or Slab in MM / 7

6. Keep Column Size as Large as Possible.

7. Minimum Column size allowed is 300 x 300 MM.

8. Try to Avoid secondary beams, ie beams resting on one another.

9. Min Reinforcement %6 in Either Direction = 0.12 % for Raft Slab.

10. Convert wall line load in to UDL as w/ (0.6 * slab_span) and avoid beam below wall line load.

11. Hence convert all internal partitions in to equivalent UDL & avoid beams.

12. Try to Keep Minimum spacing of beams at 2.0 M C/C.

13. In order to get most optimum design keep the slab & beam spans uniformly within 20 %6

of each
other.

14. Spacing of columns shall be as uniform as possible within say 20 %6 of each other.

15. BMs are calculated at Column face.

16. One Way Shears are calculated at effective depth from Column face.

17. BM & SF are calculated at Beam Center Line for Beam to Beam Joint.

18. Flat Raft Beam thickness to be revised, if steel area exceeds 245 cm?2.

19. In Case of Un-safe Beam design Reframe the Plan or Revise Slab Thickness or
Column Size or Concrete Grade.

20. Minimum Flat Raft Slab Thickness Shall be 200 MM.

21. Maximum Raft Slab Beam Width Shall be Less than 8000 MM.

22. Main Steel is in Longer Direction & not in Shorter Direction.

23. Convert Non Rectangular Column into Equivalent Square Col. before Designing.

24. Min Reinforcement %6 in Either Direction = 0.20 %b for Hidden beams.

25. Reinforcement Spacing Shall not Exceed 2 x Depth.

26. Use High Grade of Concrete Preferably M 30 or M 35.

27. At Ends and Corners the Flat Raft shall Extend up to or beyond Outer Edge of Column
Else Flat Raft will Fail in Punching.

28. Large openings cannot be provided in Flat Raft.

29. Small openings <= 300 MM can be located near the center of Slab.

30. Staircase / Lift Well panel shall be treated as normal slab & not as opening,
Program will calculate the Loads automatically.

STEP NO. 1ISOVER.
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LEARN FLAT RAFT STEP BY STEP

STEP NO. 2 (Alternate) : Scan Joint, Beam,
Column & Slab Data from AutoCAD Drawing

In order to Read the AutoCAD drawing in FLAT RAFT , the various drawing components should

be drawn in their respective layers as shown below.
@ The Drawing Components to be drawn to exact scale and in Millimeter (MM).
During the course of a project, a Floor can be extended by adding new Joints, Beams, Columns

and Slabs.

Note that the plan should be drawn, such that the coordinate of Top Left corner
should be located / shifted (in case of existing drawing) at 0,0 as shown below.

Shown below is a Typical RCC Plan in AutoCAD :



The Layers are explained as follows:

JOINTS

A Joint represents a column location or an intersection between 2 beams.

All Joint Numbers should be in the Layer JOINTS

Draw text using 'Single Line Text' option in AutoCAD.

Joint Nos should not be repeated.

Joints should be Serially Numbered.

Joint Nos should not have any Prefix.

If a Joint No is deleted, then the consecutive joint nos should be serially Re-Numbered.
However a Joint can be added at any time by giving the Joint number as last Joint No. + 1



BEAM

All Beam Lines should be drawn under Layer CEN.

Only the Beam Centre line is to be drawn.

Beams to be drawn at 0 or 90 degrees only.

Inclined Beams are not permitted.

Keep "ORTHO" Option ON while drafting.

Every Beams should be a complete line touching Beam /Column Centre.

Every line in layer 'CEN' will be considered as a beam.

Beam Width will not be scanned from AutoCAD Drawing.

User to indicate Beam Width using Beam Option.

If a Beam is deleted, then the consecutive Beam Nos should be serially Re-Numbered.
However a Beam can be added at any time by giving the Beam number as last Beam No. + 1

BEAM NUMBERS



All Beam Numbers should be in the Layer BEAMTEXT.

Draw text using 'Single Line Text' option in AutoCAD.

The angle of Inclination of Beam No's should be the same as the Beam.

(ie. If the Beam is inclined at an angle of 90 degrees, the text of the beam should also be inclines at 90
degrees.

Beam nos should be as close as possible to the centre of the Beam Line.

Beam Nos should not be repeated.

Beams should be Serially Numbered.

Beam Nos should be prefixed with a"B" (ie. B1, B2)

SLAB

In Order to mark the Extent of Slab, a Diagonal Line should be drawn from left bottom corner to right top
corner of Slab as shown below.

The Diagonal Lines are to be drawn in the layer SLAB

Diagonal Lines should be drawn intersecting Beams or Columns.

If a Slab is deleted, then the consecutive Slab Nos should be serially Re-Numbered.

However a Slab can be added at any time by giving the Slab number as last Slab No. + 1



SLAB NUMBERS

All Slab Numbers should be in the Layer SLABTEXT.

The Slab Text (No.) to be drawn near to the centre of the Slab .
Draw text using 'Single Line Text' option in AutoCAD.

Slab Nos. should not be repeated.

Slabs should be Serially Numbered.

Slab Nos should be prefixed with a"S" (ie. S1, S2)

Slab Text shall not be inclined.

It should be drawn at zero degrees.

COLUMN NUMBERS

All Column Numbers should be in the Layer COLUMNTEXT.

Column Nos should be as marked near its Joint.

Draw text using 'Single Line Text' option in AutoCAD.

Column Nos should not be repeated.

Columns should be Serially Numbered.

Column Nos should be prefixed with a"C" (ie. C1, C2)

Column Size will not be scanned from AutoCAD Drawing.

User to indicate Column Size in Column Option.

If a Column is deleted, then the consecutive Column Nos should be serially Re-Numbered.

However a Column can be added at any time by giving the Column number as last Column No. + 1

CONTINUITY



All Continuity lines should be drawn in the Layer CNT.

In the Image below, Continuity is marked in magenta.

Beams B1, B2 and B3 are continuous, hence continuiti should be marked

from Joint 1 to Joint 6 and not break at any point.

Beams which are not marked as continuous will be treated as simply supported.

@ Oncethedrawing is completed, save the drawing in AutoCAD's DXF Format.

@ Now Start FLAT RAFT.



| Hew Project ” Files ]

[ Edit / Display Project File ]

[ Scan AutoCAD RCC Plan ]

Edit ! Delete " Add ! Display

[ Joints H Columns ]

[ Beams H Slabs ]

[ Mark Beam Continuity ]

[ Joint Hos l [ Beam ]
[ Beam_H l [ Beam_V ]
[ Slab+Beam ” Slaly ]
| Joints + Al || Loads |
| emp || s |
| zoom || continuity |
’ Analysis ” Results l

Raft Beam/Slab Design
’ Beam ” Slab l
OTY f ACAD f Soil Para
[Fln:n:rr Script “ Cuantity ]

| _LogFile || soilFile |

[S’tamlartl Details H Exit ]

[ Clear Graphics l

FLAT RAFT DESIGN

@ When Program starts, the graphics above is displayed.

Click the " Scan AutoCAD RCC Plan" option in the MENU bar.
The following window will open.



Open Existing Project File

Look in: | (2 O00FIat_Raft

by |£| Example_1 .frt

' f }i |ﬂ kest.Frt

ty Recent
Documents
‘.‘] File name: Example_1.frt
by Metwork: Filez of bype: FLAT RAFT Files

W Open

" Cancel

@ Now select Example _1.frt File.
Following Graphics will be displayed.

Select DXF File :

[Browse |

SCAN / READ AUTOCAD DRAWING ‘ | OK |

@ Click on browse to select the AutoCAD Drawing.
Next click on "Scan/ Read AutoCAD Drawing" button.

The Imported data shall be verified using Edit/ Delete/ Add/ Display Joint, Beam, Column
and Slab as well as Graphics Option of Joint, Beam, Column and Slab.
The Left hand side Joint No, Right hand side Joint No and Span of Beams should be

throughly checked using Add/ Edit Beam Option.

The Left hand side Joint No and Right hand side Joint No of Continuous Beams should be throughly

checked using Mark Beam Continuity Option.
The Graphic Display and AutoCAD Drawing should appear same.

Do not perform analysis, if there is any discrepancy in drawings shown in various Graphic Options and

AutoCAD.

Note: An Architectural Drawing can also be modified and used as an input drawing by

making few changes as below :

1. The Wall Centre line may be used as Beam Centre Line.
Place these lines in CEN Layer.
Draw the Beam Nos in BEAMTEXT layer.



2. Draw the Joints in JOINTS layer.

3. Columns are usually marked in Architectural Plan.
Draw the Column Nos in COLUMNTEXT layer.

4. Draw Slab Diagonal lines in the layer SLAB and Draw the Slab Nos in layer SLABTEXT.
5. Mark Beam Continuity in the layer CNT.

6. Move the Top Left Corner of the Plan to (0,0) Coordinate, by using the 'MOVE' command of AutoCAD.
Save the Drawing in DXF Format.

STEP NO. 2 IS OVER.

go back page top m
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LEARN FLAT RAFT STEP BY STEP
STEP NO. 2 : Automatic Joint Number Creation

Hew Project || Files

Edit / Display Project File

Edit ' Delete © Add | Display

Joints | | Columns

Beams | | Slabs

Mark Beam Continuity

Graphics
Joint Hos Beam
Beam_H Beam_V
Slab+Beam Slab
Joints + All Loads
BMD SFD
ZO00M Continuity
Analysis
Analysis Results
Raft Beam/Slab Design
Beam Slab

QTY f ACAD f Soil Para

Floor Script || Guantity

LogFile || Soil File

Standard Details | | Exit

Clear Graphics |

FLAT RAFT DESIGN
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@ When Program starts, the Menu above is displayed. Under the Graphics
Heading following options are displayed.

e Joint Nos

e Beam

e Beam_H (For Display of Only Horizontal Beams).

e Beam_V (For Display of Only Vertical Beams).

e Slab + Beam (Raft Beams, Slabs & Columns are displayed).

e Slab (Only Slabs & Columns are displayed).

e Joints + ALL (For Display of Joints, Columns, Beams & Slabs)

e Loads (Display of Slab, Point Loads & Reactions from Secondary Beams, to be
used after Analysis, and Design options have been successfully Run).

e BMD (Display of Bending Moment Diagram, to be used after Analysis, Design
& Quantity options have been successfully Run.

e SFD (Display of shear Force Diagram, to be used after Analysis, Design &
Quantity options have been successfully Run.

e Zoom (Display of part of Floor Plan under Selection).

e Continuity (Display of Beams Marked as Continuous.)

Now Click on ™ Joint Nos " option.

Following Graphics is displayed.

Open Existing Project File

Look in: | [ D00OFIat_Raft w o
by |!] Excample_1.Frt
I| i f} Htest.ﬁ*t
My Recent
Docurments

‘_) File narme: Ewarmple_1.frt b Open
L

by M etwark, Files af ppe: FLAT BAFT Files w

@ Now select " Example _1 File & Press Open Button.
Following Graphics will be displayed.
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@ Note that Joints Numbers (Including X & Y Co-Ordinates) and Columns are
created and displayed automatically at all the intersections of vertical &
horizontal grids. Some of the Joint numbers may not be required. A Joint
represents a column location or an intersection between 2 beams. The beams
are represented by its location in the form of Right Hand Side (RHS) & Left
Hand Side (LHS) Joint numbers. The slabs are represented by TOP LEFT &
RIGHT BOTTOM joint numbers.

Additionally we have displayed above RHS and LHS conventions for Horizontal
& Vertical Orientations in the form of Arrows.
Now click the " Joints + ALL " button, following Graphics will be displayed.
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AUTOMATICALLY GENERATED FLOOR PLAN

@ Note that Columns are shown at all the Joints, and Beams are spanning
between these columns.

This is different than the required Floor Plan. The intended actual floor plan is

reproduced below.
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ACTUAL REQUIRED FLOOR PLAN

@ Our Actual Raft Floor Plan has only 24 numbers of Slabs, 32 numbers of
Columns and 55 numbers of Beams. The automatic generated plan has 30
numbers of Slabs, 42 numbers of Columns and 71 numbers of Beams. Hence we
have to delete these extra Slabs, Columns and Beams along with their
appropriate Joint numbers.

Let us delete these parameters in next step.

STEP NO. 2 IS OVER.
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LEARN FLAT RAFT STEP BY STEP
STEP NO. 3 : Delete Un-Wanted Joints

| Hew Project ” Files ]

[ Edit / Display Project File ]

Edit | Delete " Addd / Display

[ Joints H Columns l

[ Beams H Slahs l

[ Mark Beam Continuity ]

[ Joint Hos ” Beam l
[ Beam_H l [ Beam_V l
[ Slab+Beam ” Slah l
| Joints + Al || Loads |
| e || s |
| zoom || continuity |
[ Analysis ” Results ]

Raft Beam/Slab Design

[ Beam ” Slah ]

OTY f ACAD f Soil Para

[Flcu:rr Script “ Cuantity ]

| LogFile || SoilFile |

[S’tamlartl Details H Exit ]

’ Clear Graphics ]

FLAT RAFT DESIGN

22



When Program starts, the Menu above is displayed. Under the Edit/Delete/Add/Display
Heading following options are displayed.

e Joints

e Columns

e Beams

e Slabs

e Mark Beam Continuity

Now Click on " Joints " option.

Following Graphics is displayed.

Open Existing Project File

Loak v | | O00FIat_Raft L i
_. . ]ﬂ Example_1.Frk
| 4 E; |£|test.l:rt
My Fecent
Documents
" File name: Example_T1.frt b [ Open ]
by M etwark, Files of bype: FLAT Ra&FT Files w [ Cancel l

@ Now select " Example _1 File & Press Open Button.
Following Graphics will be displayed.
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DISPLAY / EDIT / ADD JOINT NUMBERS

Mote : Origin (0,0} is at Top Left Corner.  j5int No. ¥ Co-Ordinate in MM | ¥ Co-Ordinate in MM~ #

Joint Mo. 1 = 5000 0
. 3 10000 0
X Co_Ordinate o 4 15000 0
5 20000 0
Y Co_Ordinate 0 6 25000 0
7 30000 0
8 0 5000
9 5000 5000
m 10 10000 5000
Read —  —_ HETI 15000 5000
Me
12 20000 5000
. - ih—0 1 | 13 25000 5000
14 30000 5000
15 u 10000
16 5000 10000
17 10000 10000
18 15000 10000
S el | 20 25000 10000
o 8 i o 0 15000
! L | 23 5000 15000
24 10000 15000
25 15000 15000

@ We have to delete joint numbers ™ 1 " and " 42 *. Just Select Joint Number " 1" Row &
press
" Remove " button. Joint Number " 1 " is deleted. Similarly select Joint Number " 42 ™
& press remove button. Joint no. " 42 " is deleted. Click Update button, you will notice
that all Joints are
re-numbered. By repeatedly Deleting & Updating, even a complex floor plan can
numbered appropriately. To achieve this a copy of actual & automatic generated plan
should be in front of you.
Now Click on " Joint Nos " option under the Graphics Caption. You will see the revised
Joint number Layout as displayed below.
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| | | | | | |
7 g 9 10 11 12 13
| | | | | | |
14 15 16 17 18 19 20

Data Ervor : Check Joint | Beam [ Slab § Column Data.

| | | | ] | |
28 29 30 3 32 33 34
| | | | ] |
35 36 v 35 39 40

@ Note the Critical Data Error " Check Joint / Beam / Slab /7 Column data *.
What it means is that you have not deleted corresponding Beam (s) 7/ Slab (s) /7 Column
(s) which refers to deleted Joints.

The ' Copy All " button copies data from the selected ROW to all the ROWS. Later on a
user can change the values selectively.

Use Copy & Paste Button to copy & paste values to different rows, in case the values are
not same.

The " Prev ™, " Next ", " Last", " 1st", &" Go to Rec " Buttons are for displaying /
Focusing the cursor on Previous, Next, First or required Record Number.

The ™ Clear ' Button clears all values.
The " Print " Button is for printing of values from the Table. Use laser OR Inkjet Printer.

The " Add Record " button is very important one. If a user has deleted any joint by

mistake, than he can easily add the record back by pressing this button. However the

Joint number added will be the last + one number. Suppose after deleting a joint, total
25



joints left are 99, then if "Add Record" button is pressed, the next record displayed will
be joint number 100.

Remember that a user cannot give joints " X " and " Y " Co-Ordinates outside the
boundary limit as set out in the project file (Refer Step No. 1). In our " Example_1 "
Project the maximum width is 30000 and maximum length is 25000.

If a user is not comfortable with automatic generation of joint numbers (Co-Ordinates) ,
then he can use Add Record option to enter complete joint data & corresponding Co-
Ordinates manually by first clearing the old data by pressing ' Clear " button. Similarly
Add Record button can be used for effectively where a floor plan is rather complex,
having lots of internal secondary beams in either direction.

Now click the " Read Me " button, the following important messages are displayed.

1. Origin (0,0) is at Top Left Hand Corner. Co-Ordinates Cannot be Negative.

2. There shall not be any difference in Maximum Horizontal & Vertical Distance between
Project File & Joint File.

Joint Number should start with 1 & not O.

Joints Numbers cannot be repeated.

Co-ordinates cannot be repeated.

Max. Joints Number = Max. Record Number.

Joints should be Serially Numbered.

Use Add Button to Append Record.

. Use Update Button to Re-Number & Save Your Work.

10 In case any Joint # is Deleted or Edited then, Do not Forget to Edit Corresponding
Column, Beam & Slab to reflect above change.

CONDOO AW

Now we have come to the end of Step # 3.
In the next step we will delete the un-wanted Beams.

STEP NO. 3 IS OVER.
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LEARN FLAT RAFT STEP BY STEP
STEP NO. 4 : Delete & Edit Raft Beams

llew Project || Files |

Edit / Display Project File |

Edit / Delete ~ Add ! Display

Joints | | Columns |

Beams | | Slabs |

Mark Beam Continuity |

Graphics

Joint Hos Beam

Beam_H Beam_V

Slab+Beam Slab

Joints + All Loads

BMD SFD

Z00M Continuity

Analysis

Analysis Results
Raft BeamfSlab Desiqn

Beam Slab

OTY f ACAD f Soil Para

Floor Script

Cuantity

LogFile || SoilFile

Standard Details | | Exit

Clear Graphics |

FLAT RAFT DESIGN
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@ When Program starts, the Menu above is displayed. Under the Edit/Delete/Add/
Display Heading following options are displayed.

e Joints

e Columns

e Beams

e Slabs

e Mark Beam Continuity

Now Click on " Beams ™' option.

Following Graphics is displayed.

Open Existing Project File

Look in: | [ O00F|at_Raft W b
Ty -|!] Example_1.Frt
| i 23 Etest.ﬁ*t
by Recent
Docurments
‘g File name: E=ample_1.frt W | Open
tu Metwark Files of type: FLAT RAFT Files w | Cancel

@ Now select " Example _1 File & Press Open Button.
Following Graphics will be displayed.
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DISPLAY / EDIT / RAFT HIDDEN BEAM DETAILS

Raft Beam # LHS Joint # RHS Joint # Width Depth Extra UDL
B1

| >

lll[l

4

@ Here we have 71 numbers of Beams. Actual required are only 55 numbers of
Beams
(Refer Step No. 1 - Actual Required Floor Plan). Go down to the last beam
number B71 and press " Remove " button. You will notice that Beam B71 is
deleted. Similarly delete the next beam, till you reach Beam number B55. | am
deleting from the end (Last Beam) for ease of editing, you can even start from
the beginning or from any other beam number.
Click " Update " button. This will re-number all the beams if required.
Now let us start editing the RHS & LHS Joint numbers of Beams. Go to first
Beam B1 & Select it (Click with Cursor), or click the "™ 1 st " button.
Now concentrate on the Text Boxes below. Beam # will be shown as B1. LHS
Joint # is shown as 1 and RHS joint # is shown as 2. Change RHS Joint # to 3 by
editing the text box.
Again select Beam # B2 or Click "™ Next " button. RHS Joint # is shown as 2,
change it to 3. LHS Joint # is shown as 3, change to 4.
Similarly edit the rest of Beam's RHS & LHS Joint numbers as required by our
Actual Floor Plan.

In case you would like to EXIT program after partial editing, first use " Update "
button to save your work & then click ™ OK " button. The program will ask you
about exiting, click Yes & quit.
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@ Extra UDL can be Added / Edited for individual Beams by clicking at its Text Box.
Hidden Beam width is automatically calculated by the Program during Analysis.
Hidden beam Depth / Thickness can be changed using Project Edit option.

Beam Span is displayed in Yellow Text Box.

@ Now click the " Read Me " button, and Read the important messages displayed
for guidance.

@ Now we have come to the end of Step # 4.
In the next step we will Delete and Edit un-wanted Columns.

STEP NO. 4 IS OVER.
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LEARN FLAT RAFT STEP BY STEP
STEP NO. 5 : Delete & Edit Columns

uewpmjectH Files |

Edit / Display Project File |

Edit | Delete " Add / Display

Joints | | Columns |

Beams | | Slabhs |

Mark Beam Continuity |

Graphics
Joint Hos Beam
Beam_H Beam_V
Slab+Beam Slab
Joints + All Loads
BMD SFD
ZO0M Continuty
Analysis
Analysis | Results
Raft BeamfSlab Design
Beam | Slab

OTY f ACAD f Soil Para

Floor Seript || Chuantity

LogFile || Soil File

Standard Details | | Exit

Clear Graphics |

FLAT RAFT DESIGN
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@ when Program starts, the Menu above is displayed. Under the Edit/Delete/
Add/Display Heading following options are displayed.

e Joints

e Columns

e Beams

e Slabs

e Mark Beam Continuity

Now Click on " Columns " option.

Following Graphics is displayed.

Open Existing Project File

Look in: | (3 000Flat_Raft w i
T |!] Example_1.Frt
| i E; Btest.l:rl:
My Recent
Diocuments
‘E File name: Ewample_1.frt W | Open
My Netwark  Files of type: FLAT RAFT Files v|| cancel

@ Now select " Example 1 File & Press Open Button.
Following Graphics will be displayed.
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DISPLAY / EDIT / COLUMN DETAILS

Col. # Joint# X-XDim Y-¥ Dim DL+LL DLL+LL+WLX DL+LL+WLY  #

Illllll]lllllI!E]lllllﬂﬂﬂlllllﬂﬂllllllIII]IIIIIIIIIIIEEIIIIIIIII
3 650 450 133 150 120

c3 4 650 450 133 150 120

C4 6 650 450 87 100 75

C5 7 650 450 105 120 95

6 9 650 450 323 350 300

C7 11 650 450 238 250 210

8 12 650 450 160 180 140

C9 13 650 450 87 100 75

cio 14 650 450 87 100 75

ci1 15 650 450 238 250 210

c1z 16 650 450 160 180 140

c13 17 650 450 160 180 140

ci4 18 650 450 238 250 Z10

ci5 19 650 450 87 100 75

ci6 20 650 450 87 100 75

c17 21 650 450 70 85 55

cis8 23 650 450 133 150 120

C19 24 650 450 105 120 95

20 26 650 450 133 150 120

cz1 27 650 450 78 90 60

czz 28 650 450 87 100 75

€23 29 650 450 238 250 210 v

Here we have 42 numbers of Columns. Actual required are only 32 numbers
of Columns.

(Refer Step No. 1 - Actual Required Floor Plan). Go down to the last Column
number C42 and press " Remove " button. You will notice that Column C42 is
deleted. Similarly delete the next Column, till you reach Column number C32.
I am deleting from the end (Last Column) for ease of editing, you can even
start from the beginning or from any other Column number.

Click " Update " button. This will re-number all the Columns if required.

Now let us start editing the Joint numbers of Columns. Go to first Column &
Select it (Click with Cursor), or click the ™ 1 st ' button.

Now concentrate on the Text Boxes below. Column # will be shown as C1.
Joint # is shown as 1, which is ok. Again select Column # C2 or Click " Next "
button. Joint # is shown as 2,

change it to 3. Similarly edit the rest of Column's Joint numbers as required
by our Actual Floor Plan (Refer Step 2).

In case you would like to EXIT program after partial editing, first use ™

Update " button to save your work & then click ' OK " button. The program
will ask you about exiting, click Yes & quit.
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@ All other Column Parameters Viz; X-X Dim, Y-Y Dim, DL + LL on Column, DL +
LL + Wind / Seismic Load (From X-X Direction) and DL + LL + Wind /
Seismic Load in Ton (From Y-Y Direction) can be Added / Edited for
individual Columns by clicking at respective Text Boxes.

I have Changed Column Size & added Column Loads for the respective 3 Load
Cases.

@ Now click the " Read Me " button and go through the important messages
displayed for guidance.

@ Now we have come to the end of Step # 5.
In the next step we will Delete and Edit un-wanted Slabs.

STEP NO. 5 1S OVER.
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LEARN FLAT RAFT STEP BY STEP
STEP NO. 6 : Delete & Edit Flat Raft Slabs

Hew Project || Files

Edit / Display Project File

Edit ' Delete " Add ! Display

Joints | | Columns

Beams | | Llabs

Mark Beam Continuity

Graphics

Joint Hos Beam

Beam_H Beam_V

Slab+Beam Slab

Joints + All Loads

BMD SFD

Z0O0M Continuity

Analysis

Analysis | Results
Raft BeamfSlab Design

Beam | Slab

OTY /f ACAD f Soil Para

Floor Script Chuantity

Log File Soil File

Standard Details | | Exit

Clear Graphics |

FLAT RAFT DESIGN
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When Program starts, the Menu above is displayed. Under the Edit/Delete/
Add/Display Heading following options are displayed.

e Joints

e Columns

e Beams

e Slabs

e Mark Beam Continuity

Now Click on ' Slabs " option.

Following Graphics is displayed.

Open Existing Project File

Loak ir: | | O00F|at_Raft " i
T |ﬂ Example_1.Frt
| i Ea Etestfrt
My Recent
Documents
‘E File name: Ewample_1.frt W | Open
My Netwark  Files of type: FLAT R&FT Files v|| Ccancel

@ Now select " Example _1 File & Press Open Button.
Following Graphics will be displayed.
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DISPLAY / EDIT / FLAT RAFT DETAILS

Raft Slab # Left Btm Joint # Right Top Joint # Raft Slab Thickness e
s /8 |2 1000
52 9 3 1000

53 10 4 1000

54 11 5 1000

55 12 6 1000

S6 14 8 1000

57 15 9 1000

S8 16 10 1000

50 17 11 1000

510 18 12 1000

511 19 13 1000

512 28 15 1000

513 22 16 1000

514 30 17 1000

515 31 18 1000

516 25 19 1000

517 33 20 1000

518 29 23 1000

519 32 26 1000

520 35 29 1000

521 36 30 1000

522 37 31 1000

523 38 32 1000 W

Here we have 30 numbers of Slabs. Actual required are only 24 numbers of
Slabs
(Refer Step No. 1 - Actual Required Floor Plan). Go down to the last Slab
number S30 & press
" Remove " button. You will notice that Slab S30 is deleted. Similarly delete
the next Slab, till you reach Slab number S24. 1 am deleting from the end
(Last Slab) for ease of editing, you can even start from the beginning or
from any other Slab number.
Click " Update " button. This will re-number all the Slabs if required.
Now let us start editing the LEFT BOTTOM & RIGHT TOP Joint numbers of
Slabs. Go to first Slab S1 & Select it (Click with Cursor), or click the "™ 1 st ™
button.
Now concentrate on the Text Boxes below. Slab # will be shown as S1. Left
Bottom Joint # is shown as 8 & Right Top joint # is shown as 2. This is what
we require, hence there is no change. Similarly no changes are required for
slabs S2 to S5.
Slab S6 requires correction. Change Left Bottom Joint # to 13 and Right Top
Joint # to 7 by editing the text box. slab S12 are requires correction to
20,14 from 21, 15.
Similarly edit the rest of Slab’s Left Bottom & Right Top Joint numbers as
required by our Actual Floor Plan (Refer Step 2).

37



In case you would like to EXIT program after partial editing, first use "
Update " button to save your work & then click " OK " button. The program

will ask you about exiting, click Yes & quit.

Flat Raft Slab Thickness can be Edited using Project Edit option only.
Slab Spans in either direction is displayed in Golden Color.

Now click the " Read Me " button and go through the important messages
displayed for guidance.

Now we have come to the end of Step # 6.
In the next step we will Add Continuity to the Hidden Flat Raft Beams.

STEP NO. 6 IS OVER.
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LEARN FLAT RAFT STEP BY STEP

STEP NO. 7 : Add & Edit Flat Raft Beam Continuity

Hew Project || Files

Edit / Display Project File

Edit / Delete " Add  Display

Joints | | Columns

Beams | | Slabs

Mark Beam Continuity

Graphics

Joint Hos Beam

Beam_H Beam_V

Slab+Beam Slab

Joints + All Loads

BMD SFD

Z00M Continuity

Analysis

Analysis Results
Raft Beam/Slab Design

Beam Slab

QTY f ACAD J Soil Para

Floor Script Cuantity

Log File Soil File

Standard Details | | Exit

Clear Graphics |

FLAT RAFT DESIGN
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When Program starts, the Menu above is displayed. Under the Edit/Delete/Add/
Display Heading following options are displayed.

e Joints

e Columns

e Beams

e Slabs

e Mark Raft Beam Continuity

Now Click on " Mark Beam Continuity " option.

Following Graphics is displayed.

Open Existing Project File

Look in: | [ O00Flat_R aft w o
T -|£] Example_1.Frt
| i Ea m kest.Frt
by Recent
Documents
‘g File name: E=ample_1.frt W Open
My Metwark Files of type: FLAT RAFT Files w Cancel

@ Now select " Example _1 File & Press Open Button.
Following Graphics will be displayed.
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DISPLAY/EDIT/MARK BEAM CONTINVITY

Record # 1 Serial # LHS Joint # RHS Joint #
_ {1 |6 ]
LHS Joint # 1 2 7 13
3 14 20
RHS Joint # 7] 4 28 34
L 35 40
7 35 r
) 36 1
cead B Prev B ne ] o 5 .
Me 9 38 3
11 40 5
Last - Eupy all 12 34 6

iove bonn | vove -
=3 =3 KT8

@ Click " Add Record " button to Add a Continuous Beam. " 1 " will be displayed in
the Text Box, When Add Record button is clicked. Refer our Actual Floor Plan
(Step No. 2). Enter " 1 " & " 6 " in the corresponding Text Boxes of LHS Joint &
RHS Joint. This means that Beams are continuous from Joint numbers 1 to 6 (B1,
B2 & B3).

Similarly Add all other continuous beams as | have Marked. If any Beam(s) are
not marked as continuous than it will be treated as Simply Supported in Analysis.
Note that Joints 22, 23 (Beam B14) & 25, 26 (B15) are not Marked as continuous.

Just like any other option, here also a user can Display, Add, Edit & delete the
records at the same time. The " Move Up " and " Move Down " buttons will move
the record Up or Down the Table respectively. This is useful if you would like to
keep the Records serially.

In case you would like to EXIT program after partial Adding / Editing, first use "
Update " button to save your work & then click ' OK " button. The program will
ask you about exiting, click Yes & quit.
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@ Now click the " Read Me " button, the following important messages are
displayed for guidance.

1. LHS & RHS Joint #s cannot be repeated.
2. Use Add Button to Append Record.

3. Use Update Button to Save Your Work.
4. LHS /7 RHS Joint Numbers cannot be zero.

@ Now we have come to the end of Step # 7.
In the next step we will Check our Data Input Graphically.

STEP NO. 7 IS OVER.
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LEARN FLAT RAFT STEP BY STEP

STEP NO. 8 : Data Checking Through Graphics

@ A User should thoroughly check Data Input at all stages. During Adding /
Editing Data through tables, Hidden Raft Beam " SPAN " and Flat Slab
Dimensions (Shorter & Longer) should be constantly monitored for any error.
After DATA Input is over, it should be checked visually & by taking printouts of
various Graphics Options. Analysis, Design and Quantities options shall be run
(in strict order) after Data Checking is over. If there is any error in DATA, un-
expected results will be obtained after running Analysis, Design, Column Loads
and Quantities options. Sometimes results obtained are such that it will be
difficult to even find out that actually they are wrong due to erroneous data.
Any Analysis & Design is as good as its data input. Hence the importance of
Data Input cannot be over emphasized.

Note that BMD is drawn on Tension Side which reflects Deflected shape of
Beam. BMD, SFD and Load Diagrams are Important from the point of Checking
Un-expected Analysis Results

and Data Input.

Any un-expected Diagram will reflect Data Error in the form of :

e Incorrect Geometry (Span, Grid Dimension).

e Incorrect Loads.

e Analysis, Beam & Slab Design not performed after Editing /7 Adding Geometry
or Loads.

The Most effective check will be when AutoCAD drawing of Raft floor plan is
created using

script option.

The script command will be used after Successful Completion of Analysis,
Design & Quantity options. In AutoCAD drawing, even the minor error in layout
could be identified.

We will discuss this in later chapters.
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Hew Project || Files

Edit / Display Project File

Edit / Delete © Add / Display

Joints | | Columns

Beams | | Slabs

Mark Beam Continuity

Graphics

Joint Hos Beam

Beam_H Beam_V

Slab+Beam Slab

Joints + All Loads

BMD SFD

Z00M Continuity

Analysis

Analysis | Results
Raft BeamfSlab Design

Beam | Slab

QTY f ACAD f Soil Para

Floor Script || Chuantity

LogFile || SoilFile

Standard Details | | Exit

Clear Graphics |

FLAT RAFT DESIGN
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@ When Program starts, the Menu above is displayed. Under the Graphics Heading
following options are displayed.

e Joint Nos
e Beam
e Beam_H (Only Horizontal Beam numbers will be Displayed).
e Beam_V (Only Vertical Beam numbers will be Displayed).
e Slab + Beam (Beams, Slabs & Columns are displayed).
e Slab (Only Slabs & Columns are displayed).
e Joints + ALL (For Display of Joints, Columns, Beams & Slabs)
e L oads (Display of Slab, Point Loads & Reactions from Secondary Beams, to be
used after
Analysis, and Design options have been successfully Run).
e BMD (Display of Bending Moment Diagram, to be used after Analysis, Design
& Quantity options
have been successfully Run.
e SFD (Display of shear Force Diagram, to be used after Analysis, Design &
Quantity options have
been successfully Run.
e Zoom (Display of part of Floor Plan under Selection).
e Continuity (Display of Beams Marked as Continuous.)

Now Click on " Joint Nos ™ option.

Following Graphics is displayed.

Open Existing Project File

Look in: | | Q00OF|at_R aft w o
5 |!] Example_1.frt
I| i f} Htest.ﬁ*t
by Recent
Docurnents

"_) File name: Ewamnple_1.frt b Open
.

by Metwork, Filez of type: FLAT RAFT Files W

@ Now select " Example 1 File & Press Open Button.
Following Graphics will be displayed.
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@ The above Graphics displays Joint, Column Numbers as well as Horizontal and

Vertical Dimensions.

A User should Check the Location of Each Joint & Column & C/C Horizontal &

Vertical Grid distance.
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@ Now click the " Joints + ALL " button.
This is the all important Graphics Display, showing Joints numbers, Columns,
Beam numbers and Slab numbers. If this display is not very Clear or Congested
than use other options such as Beam, Beam_H (Only Horizontal Beam # will be
Displayed), Beam_V (Only Vertical Beam # will be Displayed), Slab + Beam
(Beams, Slabs & Columns are displayed), Slab (Only Slabs & Columns are
displayed) and Zoom Option.
Following Graphics is displayed when ™ Joints + ALL " button is clicked.

¥ = f 9
1 Elé] 3 . E]g &
I F-- o o — L =
£ ] = = 5] s} =
] ] @ @ in] in] et
y-= = - = 9
¥ EE? 3 E]‘ISEI 11 . 12 = 13
iu] — i — Ty o] =+ =
bl ) bl = = s} LD =
m m m m m m m ]
1t a1 .C12 SR 14 .C15 a5 &
14 B = B3 5 B10 17 B11 [ B1z2 g B13 a0
i 0 = 2 oo |
in] ] @ @ in] et
T = .C1 g a1 = .CEEI IR
21 Eu'?? o 23 24 ﬁ-% =1 26 27
4 3 2 2 o |E
in] ] ] @ in] et
e ek .C24 e &< .CET <t &
5 B16 g B17 - B13 3 B13 - B0 - B1 24
L us] 0 iu] o] P =
i P £ i} = = =
in] in] ] ] @ @ et
e Al a1 Alce .
33 E?E? 37 E?g 39 Had 40
L * L # * L 9

@ Now Click Continuity Button.

Following Graphics is displayed.
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Continuity of Beams Marked in Pink

@ The Beams not marked in Pink are Simply Supported Beams.
Now Click " Beam " button & after display of Graphics click "™ ZOOM ' button.
Now Left Click with mouse near the Column C11 & Drag it near the Column C25.
You will see change in color in window as mouse is dragged. Now Lift your
finger. Following ZOOM Window is displayed. Use Zoom option for more clarity
on Floor plan display.
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@ Note that Graphics Display of :

e Loads (Display of Slab, Point Loads & Reactions from Secondary Beams, to be
used after

Analysis, and Design options have been successfully Run).
e BMD (Display of Bending Moment Diagram, to be used after Analysis, Design
& Quantity options

have been successfully Run.
e SFD (Display of shear Force Diagram, to be used after Analysis, Design &
Quantity options have

been successfully Run.

Now we have come to the end of Step # 8.
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In the next step we will Run " Analysis " option.

STEP NO. 8 IS OVER.
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LEARN FLAT RAFT STEP BY STEP

STEP NO. 9 : Analysis & Its Results + Soil File Option

| Hew Project || Files |

[ Edit / Display Project File ]

Edit ' Delete " Add  Display

[ Joints ” Columns ]

[ Beams ” Slabs ]

[ Mark Beam Continuity ]
Graphics

[ Joint Hos ” Beam

[ Beam_H ” Beam_V

[ Slab+Beam ] [ Slab

[ Joints + All ” Loads

| B0 || seo

|
]
]
]
|
|

| zoom || continuity

Analysis

[ Analysis ][ Results ]
Raft BeamfSlab Design

[ Beam ][ Slab ]

QTY f ACAD f Soil Para

[FIu:u:rr Seript ” Cuantity ]

| LogFite || soilFile |

[Stamlartl Details H Exit ]

[ Clear Graphics ]

FLAT RAFT DESIGN
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After entering Data & Checking it thoroughly, Relax, let the software do its Job.
The 1st milestone is Analysis.

When Program starts, the Menu above is displayed. Under the Analysis Heading
following options are displayed.

e Analysis
e Results

Now Click on " Analysis " option.

Following Graphics is displayed.

Open Existing Project File

Lok in: | ([ D00Flat_Raft w | e
5 |!] Example_1.Frk
I| ; f} |ﬂ kesk. Frt
by Recent
Documents

"n.-) File name: Examnple_1.frt =
2
by Metwork  Files of type: FLAT RAFT Files b

Now select " Example 1 File & Press Open Button.

The Analysis will commence. A window will open & it will indicate number of Joints,
Columns, Beams Slabs to be analyzed. The Analysis will take time & will depend up
on the file size & computers RAM memory. Minimum Computer RAM memory of 1
GB is recommended for faster analysis results.

After the analysis is over a new message will appear indicating that " Analysis is
Successfully Completed *.

Now Click the analysis " Results " option. Following Warning is displayed after
Selecting File from "Open Existing Project File"™ window.

Hawe wou run the analysis option after
recent record additions | revisions ¥7

Yes ] [ Mo ]
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@ This is a very Important Message. In case a user has edited or added any Joint /
Column / Beam or Slab Member after performing analysis then he should re-
perform the analysis, else old (in-correct) results will be displayed.

Click " Yes " if you have not revised any member after analysis or click ' No " if you
are not sure.
If " Yes " is clicked then following graphics will be displayed.

Display Analysis : Double Click Any Option

Loads on Beam

FEM & Simply Supported Reactions
Bending Moments & Reactions
Shear Corrected BM and SF

BM at every 1710 of Span

SF at every 1710 of Span

@ Now Double Click on " Loads on Beam " Option. A new window will open displaying
various Loads on Beams. Click on " Read Me " button, following important
messages are displayed.

1.UDLisinT/ M.

2. RHS_MOM : Right Hand Side Moment is in T-M.

3. LHS MOM : Left Hand Side Moment is in T-M.

4. Point Load is in Ton (Not Used for this Software).

5. Point Loads are Reaction of Secondary beam.

6. Dist : is distance of Point Load from Left.

7. NEAR_INT : is Slab Load in T/M Near to LHS of Beam.
8. NEAR_DIST : is Slab Load Distance in M Near to LHS.

9. FAR_INT :is Slab Load in T/M Far from LHS.

10. FAR_DIST : is Slab Load Distance in M Far from LHS.

@ Now Double Click on " FEM & SS Reactions " Option. A new window will open
displaying Fixed End Moments and Simply Supported Reaction on each Beam. Click
on " Read Me " button, following important messages are displayed.

Beam Span in M.

LHS SS Reaction : LHS Simply Supported Reaction in Ton.
RHS SS Reaction : RHS Simply Supported Reaction in Ton.
LFEM : Fixed End Moment at LHS Support in T-M.

RFEM : Fixed End Moment at RHS Support in T-M.

In order to Sort the Values in Ascending OR

Descending Order, Just Click Column Header at Top.

NookRWNE

53



@ Now Double Click on " Bending Moments and Reactions " Option. This is the most
Important Option. A new window will open displaying End Moments and Reactions
on each Beam. Click on " Read Me " button, following important messages are
displayed.

LHS Support in T-M.

RHS Support in T-M.

LHS Reaction in Tons.

RHS Reaction in Ton.

Span Bending Moment in T-M.

Distance of Span BM from LHS Support in M.

In order to Sort the Values in Ascending OR
Descending Order, Just Click Column Header at Top.

ONOOALNE

Shown below is a part Display of Support BM, SF, Span BM & Its Distance from Left.

RAFT BEAM BENDING MOMENTS AND REACTIONS

Beam # LHS Supp BM BRHS Supp BM | LHS Reaction RHS Reaction Mid Span BM Dist

1 |o | 222.7246 (101.8351 | 146.3801 306.4962 (5 |

Z -222. 7246 223.7266 40.33546 40.73624 -172.5558 2.5
3 -223.7266 1] 146.4803 101.7349 305.9957 5

4 1] 610.4669 107.2494 272.3787 333.5677 5

5 -610.4669 289.5514 301.6319 237.4488 467.334 5

6 -289.5514 35.20179 136.9416 35.20179 -17.21442 4

7 -35.20179 1] 93.11206 79.03134 90.55156 2.8
(] 1] 115.1959 106.0683 152.1467 108.8706 2.1
9 -115.1959 ¥4.66461 94.17796 F7.96545 13.54197 2.8
10 -74.6646 124.0938 119.2217 138.9933 62.73558 Z.4
11 -124.0938 ¥4.49794 139.0267 119.1883 63.03949 2.7
12 -74.49795 115.8625 F7.79878 94.34462 13.37539 2.3
13 -115.8625 1] 152.28 105.935 108.5839 3

14 1] 1] 86.0717 86.0717 107.5896 2.5
15 1] 1] 86.0717 86.0717 107.5896 2.5
16 1] 115.7198 105.9635 152.2514 108.6505 2.1
17 -115.7198 ¥5.06892 94.20187 F7.94153 13.08502 2.8
18 -F5.06891 121.9526 119.7308 138.4842 63.5531 2.4
19 -121.9526 82.65823 136.9664 121.2486 59.61787 2.7
20 -82.65821 85.36258 85.53083 86.61257 23.57924 2.5
21 -8§5.30258 1] 100.6442 60.49918 06.00964 3.1
22 1] 326.3587 91.47173 156.7435 254.6794 5

23 -326.3588 150.83094 141.6625 106.5527 179.2745 o

24 -150.8094 1] FO.697 74 10.37396 3.305835 4.4
25 1] 43.42913 31.85003 49.22168 31.27138 2

26 -43.42913 28.9527F5 43.43113 37.64058 14.73365 2.7
27 -28.95275 43.42913 37.04058 43.43113 14.68734 2.4
28 -43.42913 1] 49.2721638 31.85003 31.24817 3.1
29 1] 280.5015 29.97141 142.172 13.03065 0.9
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@ Note that Column Headers are all the Titles at Top as Marked in White Color.
Just Click them to Sort.
The " Remove " Button is placed here for ease of Printing. For Printing Just Click "
Print " Button.
When " OK " button is clicked, following Important Message is displayed.

Please Note: EJ

& Text File is Created as
C:A000Flat_Raft\Example _1ana, kxt

This File will apen in &ny Text Editor,

You can also Spen this Text File in EXCEL,

Start Excel - File - > Open -= Delimited - =Mext
Delimiters -= Comma - =Mexk - = Finish,

Mow wou will notice that Complete Data

is displaved in Excel Spread Sheet,

If more than Cne File is Created,

Corresponding ko Each of Load Cases, than

Cpen Excel sheet for Each File (Load Case],

In Excel Sheet Editing, Deleting, Sorting, Prinking

& Merging of DatajFiles|Excel Sheets is Extremely Easy.
This way any no, of Load Cases can be Manipulated.

@ The above message describes how any number of Load Cases can be Run &
Manipulated once File is Exported to Excel Spread Sheet. Note the File Name
Carefully.

Similar File is created for " Shear Corrected BM & SF " option.

Now Double Click on ' Shear Corrected BM & SF " Option. These values are used for
beam Design.

A new window will open displaying Shear Corrected Moments and Shear Forces on
each Beam.

Click on " Read Me " button, following important messages are displayed.

Beam Width, Depth in MM.

. Shear Corrected BM & SF are calculated at Support Face and At Effective Depth
from Support Face Respectively.

LHS /7 RHS Shear Corrected BM in T-M.

LHS Shear Corrected Shear in Tons.

RHS Shear Corrected Shear in Tons.

Descending Order, Just Click Column Header at Top.

N =

o0hw
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@ Now Double Click on " BM at Every 1 /7 10 th of Span " Option. A new window will
open displaying Distance from Left and its BM on each Beam. This display is in two
(2) Pages. Click on " Read Me " button, following important messages are displayed.

1. bmO = Bending Moment at LHS Support.

2. dO = Distance zero from LHS Support.

3. bm1l = Bending Moment at a distance d1

4. M. from LHS Support, and so on.

5. Distances are Multiple of 1 / 10 th of Span.

6. Un-Factored Bending Moments are in T-M.

7. In order to Sort the Values in Ascending OR Descending Order, Just Click Column
Header at Top.

@ Now Double Click on " SF at Every 1 /7 10 th of Span " Option. A new window will
open displaying Distance from Left and its SF on each Beam. This display is in two
(2) Pages. Click on " Read Me " button, following important messages are displayed.

1. sfO = Shear Force at LHS Support.

2. dO = Distance zero from LHS Support.

3. sfl = Shear Force at a distance d1

4. M. from LHS Support, and so on.

5. Distances are Multiple of 1 / 10 th of Span.

6. Un-Factored Shear Forces are in T.

7. In order to Sort the Values in Ascending OR Descending Order, Just Click Column
Header at Top.

@ Now Click on Soil File Option, situated near the base of Main Menu. After Analysis
this the most important option, as it displays Flat Raft Geometry, Area, Inertia,
Bearing Pressures,

Raft Stability, Total Loads etc. Following crucial info is displayed.

@ SOIL PRESSURES ON RIGID FLAT RAFT FOUNDATION :
NNNNINNNINNNNNNNNNNININNNININININININININININININNN
Max. Flat Raft Dimension Along X-X Axis in MM = 30000
Max. Flat Raft Dimension Along Y-Y Axis in MM = 25000
CG of Raft Along X-X Axis in MM = 15000
CG of Raft Along Y-Y Axis in MM = 12500
Area of Raft in M2 = 700
Moment of Inertial of Raft IXX in M4 = 33958.34
Moment of Inertial of Raft 1YY in M4 = 47291.66
Extreme Fiber Distance Along X-X Axis in M = 15
Extreme Fiber Distance Along Y-Y Axisin M = 12.5
CG of Column Loads Along X-X for DL + LL Case (1) in MM = 14862.92
CG of Column Loads Along Y-Y for DL + LL Case (1) in MM = 12497.75
CG of Column Loads Along X-X for DL + LL + WL/EQ Case (2) = 14903.75
CG of Column Loads Along Y-Y for DL + LL + WL/EQ Case (2) = 12497.47
CG of Column Loads Along X-X for DL + LL + WL/EQ Case (3) = 14815.05
CG of Column Loads Along Y-Y for DL + LL + WL/EQ Case (3) = 12448.98
Column Load on Raft in Ton (DL + LL) = 4450
Column Load on Raft in Ton (DL + LL + WL/EQ : X_X) = 4935
Column Load on Raft in Ton (DL + LL + WL/EQ : Y_Y) = 3920
Weight of Raft Slab in Ton = 1750
Total Additional UDL on Raft Beams in Tons = 105

Weight of Soil in Ton = 1764 o



Wt. of Grade/Basement Slab + FF + LL + Partition = 476

Total Grade Weight Acting on CG of Raft = 4095

Upward Thrust of Water in Ton =0

Total Vertical Load on Raft in Ton (DL + LL) = 8545

Total Vertical Load on Raft (DL + LL + WL/EQ : X_X ) = 9030

Total Vertical Load on Raft (DL + LL + WL/EQ : Y_Y ) = 8015

BM@ X XinT-M (DL +LL) =1171.341

BM@Y_YinT-M (DL + LL) = 19.20122

BM @ X _XinT-M (DL + LL + WL/EQ : X_X ) = 869.1463

BM@Y_ YinT-M (DL + LL + WL/EQ : X_X) = 22.87482

BM @ X_XinT-M (DL + LL + WL/ZEQ : Y_Y ) = 1482.368

BM@Y_ YinT-M (DL + LL + WL/ZEQ : Y_Y ) = 408.9294

Lateral Frictional Resistance of Foundation in Ton = 3418

Maximum Gross Soil Pressure Under DL + LL in T/M2 = 12.58574

Minimum Gross Soil Pressure in T/M2 = 9.328548

Maximum Gross Soil Pressure Under DL + LL + WL/EQ - X _ X in T/M2 = 13.1841
Maximum Gross Soil Pressure Under DL + LL + WL/ZEQ - Y_Y in T/M2 = 12.0707

Net Design Pressure on Raft in T/M2 = 6.885737

Max. Permissible Column Spacing in M along X-X Dir (Rigidity Consideration) = 16.44
Max. Permissible Column Spacing in M along Y-Y Dir (Rigidity Consideration) = 16.67
Notes : Extend Raft Slab at least 300 MM from Beam / Column Face.

All Column Loads Shall be Design Loads, i.e. Without Load Factor.

Design Pressure is Reduced by 0.80 Factor Under DL + LL + WL/EQ Condition.
Minimum of .2 % of Reinforcement is Provided in Hidden Raft Beams.

Provide a minimum of 40 MM Blinding Layer (PCC) below RC Raft Slab.

40 MM thick Blinding Layer (PCC) Shall be atleast of M 7.5 Grade.

Refer 1S 2950:Part/1/1981 For Rigid Raft Design/Col. Spacing/Relative Stiffness Factor.

Now we have come to the end of Step # 9.
In the next step we will Run ™ Beam Design " Option.

STEP NO. 9 IS OVER.
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LEARN FLAT RAFT STEP BY STEP

STEP NO. 10
Flat Raft Beam & Slab Design, Quantities & Cost Estimation

| New Project ” Files ]

[ Edit / Display Project File ]

Edit | Delete Add | Display

[ Joints H Columns ]

[ Beams H Slabs ]

’ Mark Beam Continuity l

[ Joint Hos l [ Beam ]
[ Beam_H l [ Beam_V ]
[ Slab+Beam ” Slab ]
| Joints + AN || Loads |
| w0 || s |
| zoom || continuity |
’ Analysis ” Results ]

Raft Beam fSlab Design
’ Beam ” Slab ]

OTY f ACAD f Soil Para

[Flu:u:rr Secript “ Chuantity l

| LogFile || soilFile |

[Stamlartl Details H Exit l

[ Clear Graphics ]

FLAT RAFT DESIGN
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When Program starts, the Menu above is displayed. Under the Raft Beam/Slab Design
Heading following options are displayed.

e Beam

e Slab

e Quantity

e Floor Script for AutoCAD Drawing
e Soil File

Now Click on " Beam ™" Option.

Following Graphics is displayed.

Open Existing Project File

Loak. in: | [ 000F|at_Raft W p
Ty ]ﬂ Example _1.frk
A f;’ mtest.l:rt
ky Recent
Documents
‘g File name: Example_1.frt b [ Open ]
My Network  Files of type: FLAT RAFT Files v | Cancel |

@ Now select " Example _1 File & Press Open Button.
Following Warning is displayed.

Have you run the analysis option after
recent record additions | revisions 77

Yes ] [ Mo l

@ This is a very Important Message. In case a user has edited or added any Joint /
Column / Beam
or Slab Member after performing analysis then he should re-perform the analysis, else
old (in-correct) results will be displayed.
Now run Beam Design. Following Beam Schedule will be displayed.

HIDDEN BEAM REINFORCEMENT SCHEDULE
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Ho.  Width | Depth | Top 5teel Bottom Steel Stirrups i

1 11250 1000 44720 24712 [T10@230-4legged |
2 1250 1000 G T16 6T 16 d 6 i3 495 - 4 Legged
3 1250 104040 HMT2H 24T 12 T10 @ 230 - 4 Legged
4 2500 1000 HMT2H 26 T 16 T3 325 - 8 Legged
5 2500 10040 HT25 26 T16 TA0 i@ 170 - & Legged
& 1250 1000 24T12 24T 12 T3 155 - 4 Legged
7 1250 1000 T2 24T 12 d 6 i3 600 - 4 Legged
8 1250 104040 24T 16 24T 12 d 6 i@ 600 - 4 Legged
9 1250 1000 24T12 24T 12 T3 155 - 4 Legged
10 1250 10040 24T12 24T12 o & @ 600 - 4 Legged
11 1250 1000 23T12 24T 12 d 6 i3 600 - 4 Legged
12 1250 1000 24T12 24T 12 T3 155 - 4 Legged
13 1250 104040 24T 16 24T 12 d 6 i@ 600 - 4 Legged
14 1250 1000 25 T16 24T 12 o 6 i@ 600 - 4 Legged
15 1250 10040 25T 16 24T12 o & @ 600 - 4 Legged
16 1250 1000 24T 16 24T 12 d 6 i3 600 - 4 Legged
17 1250 1000 24T12 24T 12 T3 155 - 4 Legged
18 1250 104040 23T12 24T 12 d 6 i@ 600 - 4 Legged
19 1250 1000 24T12 24T 12 o 6 i@ 600 - 4 Legged
20 1250 10040 24T12 24T12 T& @ 155 - 4 Legged
21 1250 1000 T2 24T 12 d 6 i3 495 - 4 Legged
22 1250 1000 55 T16 24T 12 T3 155 - 4 Legged
23 1250 104040 IT16 24T 12 T10 @ 190 - 4 Legged
24 1250 1000 MT12 24T 12 o 6 i@ 495 - 4 Legged
25 1250 10040 3MT12 24T12 o & @ 600 - 4 Legged W

@ Note that in the Beam Schedule if " Error : See Log File " is displayed for Say Beam no.
B1, then user shall Click the " Log File " Button (Situated near the End of menu).
Following window with the Error Detail will be displayed.

#kktd | g f Error File Details #¥*+®
Section unsafe in shear for Beam no : 1

Actual Shear Stress = 46.331635
Permissible Shear Stress = 40.15

@ The error message is clear, Beam No. 1 is Un-safe in Shear.
Change the beam thickness using Edit Project option. Now Re-Run the Analysis File.
After analysis is over, again perform Beam Design, till you will find that there is no error
in Beam Schedule.

When " OK " button is clicked, following Important Message is displayed.
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Please Mote: @

& Text File is Created as

[ 1000Flat_RafthExample_13CH, Exk

This File will apen in &ny Text Editar,

You can also Open this Text File in EXCEL,

Start Excel - = File -= Open - = Delimited - =MNext
Delimiters - = Comma -=Mext -= Finish.

Mo wou will notice that Complete Data

iz displayed in Excel Spread shest,

If more than Cne File is Created,

Correspanding to Each of Load Cases, than

Qpen Excel sheek for Each File (Load Case).

In Excel Sheet Editing, Deleting, Sarking, Prinking

& Merging of Daka)Files/Excel Sheets is Extremely Easy.
This way any no. of Load Cases can be Manipulated,

@ The above message describes how any number of Load Cases can be Run & Manipulated
once File is Exported to Excel Spread Sheet. Note the File Name Carefully.

When " OK " button is clicked, following Message Regarding Creation of Beam Schedule
in
AutoCAD is displayed.

| ]

In the last Display wou have created text File in Excel,
Mow Save the above File in Excel Format (605 or 515,
Exit Excel Program & Start sutoCad Pragrarm,

Click, on Craw Qpkion -= drop down menu - Table,

& new Widow will open, displaying Insert Option,

Click, on "From a Daka Link" Cption - Drop Down Meno,
Mow Click on "Launch Data Link Manager",

& ness window will open, Displaying Select a Data Link,
Mow Click on "Create a Mew Excel Data Link",

dgain a new Window will appear - = Data Link Mame
Enter any name say "xve" and click QK.

& ness window will appear - = Mew Excel Data Link xyz.
Click, on "browse For a file" - = Save as Window will open.
Select & Click on our Excel File,

& nes Windawe will open Displaying Preview of &Cad Drg.
Click, Ok, #gain presview of Drawing is shown, Click Qk,
dgain preview of Drawing is shown, Click Ok,

Mo wou are in Aubocad, Specify inserkion point,

Beam Schedule is displaved as Tahble,

@ For Detail explanation refer step no. 13.
Now Consider " Slab " Option. Run Slab Design option.
Following Graphics is displayed.

SLAB REINFORCEMENT SCHEDULE
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Ho. | Thickness  Shorter Top & Bottom Steel Longer Top & Bottom Steel
EIIEEE-
1000 T16 & 155 T16 @ 155
53 1000 T16 & 155 T16 & 155
54 100 T16 @ 155 T 16 3 155
S5 1000 T16 & 155 T16 & 155
56 1000 T16 & 155 T16 @ 155
5T 1000 T16 & 155 T16 @ 155
58 1000 T16 & 155 T16 & 155
59 100 T16 @ 155 T 16 3 155
S0 1000 T16 & 155 T16 & 155
S 1000 T16 & 155 T16 @ 155
512 1000 T16 & 155 T 16 @ 150
513 1000 T16 & 155 T16 & 155
S14 1000 T16 @ 155 T 16 3 150
S5 1000 T16 & 155 T 16 & 150
S16 1000 T16 & 155 T16 @ 155
S1T 1000 T16 & 155 T 16 & 150
518 1000 T16 & 155 T16 & 155
S1% 1000 T16 @ 155 T 16 3 155
S 1000 T16 & 155 T16 & 155
S 1000 T16 & 155 T16 @ 155
522 1000 T16 & 155 T 16 & 155
523 1000 T16 & 155 T16 & 155
S24 1000 T16 @@ 155 T 16 3 155

@ Note that in the Slab Schedule if " Error : See Log File " is displayed for any Slab, then
user shall open the Log File for error details & take corrective steps (Change of Flat Raft
Thickness /

Concrete Grade/ Column Size / Re-Framing, followed by Analysis, Beam design & Slab
design)
till no errors are found.

@ When " OK " button is clicked, following Important Message is displayed.

Please Note: F§|

& Text File is Created as
D:1000Flak_RaftlExample_15LE.Exk

This File will open in Any Text Editar,

You can also Open this Text File in EXCEL,

Start Excel -= File -= Open - Delimited - =Mext
Delimiters - > Comma - =Mext - = Finish,

Mo wou will natice that Complete Daka

iz displaved in Excel Spread Sheet,

If more than One File is Created,

Corresponding to Each of Load Cases, than

Open Excel sheet far Each File (Load Case),

In Exrel Sheet Editing, Deleting, Sorting, Printing

& Merging of Data Files/Excel Sheets is Extremely Easy.
This way any no, af Load Cases can be Manipulated.
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@ The above message describes how any number of Load Cases can be Run & Manipulated
once the File is Exported to Excel Spread Sheet. Note the File Name Carefully.

When " OK " button is clicked, following Message Regarding Creation of Slab Schedule
in
AutoCAD is displayed.

Creation of 5lab Schedule in AutoCad: E|

In the last Display vou have created text File in Excel,
Mow Save the above file in Excel Format (L 6LS or L KLSX).
Exit Excel Program & Start AutoCad Program,

Click, on Draw QOpkion -= drop dawn menu - = Table,

& ness \idow will open, displaying Insert Cpkion,

Click, on "From a Data Link" Option -3 Drop Down Menu,
Mow Click on "Launch Data Link Manager",

& nesw window will open, Displaying Select a Data Link.
Mow Click on "Create a Mew Excel Data Link",

dgain a new Window will appear -= Data Link Mame
Enker any name saw "xvwz" and click Ok,

& nesw window will appear - = Mew Excel Data Link xyz.
Click on "browse For a file" -= Sawve as Windaw will open,
Select & Click on our Excel File,

& ness Mindas will open Displaying Preview of ACad Drg,
Click, QK. &gain preview af Drawing is shown, Click Ok,
Again preview of Drawing is shown, Click Ok,

Mow wou are in Aukocad, Specify insertion poink,

Slab Schedule is displaved as Tahble.

@ For Detail explanation refer step no. 15.

Now Click " Quantity " Option.
Following Graphics is displayed.

Quantity Estimation : Double Click Any Option E|

Juantity, Cost Summar

Beam Bar Bending Schedule
Reinforcement Summary

@ Now Double Click " Quantity, Cost Summary " Option. Following Graphics is displayed.
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RAFT QUANTITIES AND COST SUMMARY

Item Quantity Rate Cost
Total Reinforcement in Tons 67.48374 60000 4049025
PCC Flooring + FF {Raft Area in M2) 700 320 224000
Excavation & Re-Filling 980 150 147000
Total Cost of Raft 10020024
Unit Cost of Raft in Rs f M2 14314.32
Unit Cost of Raft in Rs f sqft 1331.565
Total Cement Bags Required in Nos. 8736

Total Sand Consumption in M3 296

Total Aggregate Required in M3 581

@ The above display gives cost summary as per the Rates Put-In during creation of
Project File.
Now Double Click " Bar Bending Schedule "™ Option. Following Graphics is displayed.

APPROXIMATE BEAM BAR BENDING SCHEDULE

Beam # Description Code Mos Dia Dim_A Dim_B Length Quantity

1 [B1-Top steel->st I:-IIEE_

1 B1-Btm steel-::st 1 10.792 1l] 792 229, 3344
1 B1-5tirrups 8 IEH ll] 0.95 0.3 2.74 283.6607
2 BZ2-Top steel-=st 1 36 16 6.056 6.056 343.9281
2 BZ-Btm steel-:st 1 36 16 6.056 6.056 343.9281
2 BZ-Stirrups (i) 40 6 0.95 0.3 2.644 23.4619

3 B3-Top steel-=st 1 44 20 11.32 11.32 1227.717
3 B3-Btm steel-::st 1 24 12 10.792 10.792 229.8344
3 B3-5tirrups (i) 168 10 0.95 0.3 2.74 283.0607
4 B4-Top steel-=st 1 44 20 11.32 11.32 1227.717
4 B4-Btm steel-:=st 1 26 16 11.056 11.056 453.4722
4 B4-Stirrups (i) 240 (i) 0.95 0.3 2.697 254.8036
5 BE5-Top steel-=st 1 41 25 11.65 11.65 1539.624
a3 B5-Btm steel-::st 1 26 16 11.056 11.056 453.4722
a3 B5-5tirrups (i) 448 10 0.95 0.3 2.74 756.4285
6 B6-Top steel-=st 1 24 12 5.792 5.792 123.3507
6 B6-Btm steel-:st 1 24 12 5.792 5.792 123.3507
6 B&-5tirrups 8 116 8 0.95 0.3 2.692 123.1551
7 B7-Top steel-=st 1 39 12 5.792 5,792 200.4449
7 B7-Btm steel-:st 1 24 12 5.792 5,792 123.3507
7 B7-5tirrups (i) 32 6 0.95 0.3 2.644 18.76952
o BEB-Top steel-=st 1 24 16 6.056 6.056 229.2854
8 B&-Btm steel-:st 1 24 12 5.792 5.792 123.3507
8 B8-5tirrups 8 32 6 0.95 0.3 2.644 18.76952
9 BE9-Top steel-=st 1 24 12 5.792 5.792 123.3507
9 BE9-Btm steel-:st 1 24 12 5.792 5,792 123.3507
9 B2-5tirrups i) 116 (i 0.95 0.3 2.692 123.1551
10 B10-Top steel-=st 1 24 12 53.792 5.792 123.3507
10 B10-Btm steel-::st 1 24 12 53.792 5.792 123.3507

@ BBS is approximate, do not use cutting length for fabrication.

Now Double Click " Reinforcement Summary " Option. Following Graphics is displayed.
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APPROXIMATE SUMMARY OF REINFORCEMENTS IN KG

6 MM Dia 720.2800
8 MM Dia 23272.207
10 MM Dia : 1661.441
12 MM Dia : 13348.62
16 MM Dia : 41141.02
20 MM Dia : 6445.516
25 MM Dia : 1839.624
32 MM Dia : 1]

TOTAL REINFORCEMENT IN TONS =67.48371

The MTO includes total of Beam and Slab steel Quantities. Beam steel quantities are
taken from Approx. BBS and Slab quantities have been worked out approximately from
Slab Schedule.

Now we have come to the end of Step # 10.
Let us proceed to Step No. 11.

STEP NO. 10 IS OVER.
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LEARN FLAT RAFT STEP BY STEP

STEP NO. 11 : BENDING MOMENT, SHEAR FORCE DIAGRAM
LOAD DISPLAY AND FILES OPTION

uewpmjectH Files |

Edit ! Display Project File |

Edit / Delete " Add  Display

Joints | | Columns |

Beams | | Slabs |

Mark Beam Continuity |

Graphics
Joint Hos Beam
Beam_H Beam_V
Slab+Beam Slab
Joints + All Loads
BMD SFD
Z00M Continuity
Analysis
Analysis | Results
Raft BeamfSlab Design
Beam | Slab
OTY f ACAD f Scoil Para
Floor Script | Cuantity
LogFile || Soil File

Standard Details | | Exit

Clear Graphics |

FLAT RAFT DESIGN
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When Program starts, the Menu above is displayed. Under the Graphics
Heading following options are displayed.

e Joint Nos

e Beam

e Beam_H (Only Horizontal Beam # will be Displayed).

e Beam_V (Only Vertical Beam # will be Displayed).

e Slab + Beam (Beams, Slabs & Columns are displayed).

e Slab (Only Slabs & Columns are displayed).

e Joints + ALL (For Display of Joints, Columns, Beams & Slabs)

e Loads (Display of Slab, Point Loads & Reactions from Secondary Beams, to be
used after Analysis, and Design options have been successfully Run).

e BMD (Display of Bending Moment Diagram, to be used after Analysis, Design
& Quantity options have been successfully Run.

e SFD (Display of shear Force Diagram, to be used after Analysis, Design &
Quantity options have been successfully Run.

e Zoom (Display of part of Floor Plan under Selection).

e Continuity (Display of Beams Marked as Continuous.)

Now Click on " BMD " option.

Following Graphics is displayed.

Open Existing Project File

Look in: | [ O00Flat_Raft w o
5 |ﬂ Example_1.Frk
I| i f} |ﬂtest.Frt
by Recent
Docurnents

"h) File name: Ewxarmple_1.frt b
5
by M etwark. Files of type: FLAT RAFT Files W

@ Now select " Example _1 File & Press Open Button. Following Warning is

displayed.

Hawe wou run the Floor Analysis, Beam and Slab Design
Cptions After Recent Record Additions | Revisions 77

Yes || Mo |
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@ This is a very Important Message. In case a user has edited or added any
Joint / Column / Beam or Slab Member after performing analysis then he
should re-perform the analysis, else old (in-correct) results will be displayed.
The Beam and Slab Designs are equally important as these options inform you
about correctness of Beam & Slab Design.

Click " Yes " if you have not revised any member after analysis or click ™ No " if
you are not sure.

IT " Yes " is clicked then following graphics will be displayed.

Min. / Max Beam Mo.1 f 55

Enter Beam Mumber for BMD K

il

Cancel

@ Type the Beam # whose BMD, you would like to see. 1 want to see BMD for B1.
Click Ok.

Following message is displayed.

Default Yalue is 1

Enter M agrification Factar for BMD K

il

Cancel

@ You are asked to specify Magnification Factor (MF). You have to do trial & error
to achieve the required MF for appropriate display on computer screen. Click
OK.

Following BMD is displayed.



1] -2227246

Maz. Span B in t-m = 308 4962

BMD Drawn on Tension Side
Beam # : B1

| Print | | Mest

@ Note that BMD is drawn on Tension Side which reflects Deflected shape of
Beam. BMD, SFD and Load Diagrams are Important from the point of Checking
Results & Data Input. Any un-expected Diagram will reflect Data Error in the
form of :

e Incorrect Geometry (Span, Grid Dimension).

e Incorrect Loads (Point Load, End Moments).

e Floor Analysis, Beam & Slab Design not performed after Editing /7 Adding
Geometry or Loads.

The 3 Cases are displayed simultaneously.
The " Next " button is very useful as it can help you to display continuously the
required BMD for a specified Beam.

Now Click on " SFD " option. The procedure is exactly same as that of BMD.

SFD is displayed as under. MF = 1.0
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101 8331 =146 535

Shear Force Diagram
Beam # : B1

| Prit | | Hest

@ Now Click " Loads " button. The procedure is exactly same as that of BMD /
SFD.

Load Diagram is displayed as under. Read the Diagram upside down.

| 10000
I

I
LB inthn = -1

Mear Int. intin =17.21434 @ dist. of Om: Far Int. intin = 17.21434 i@ dist. of S m

Mear Int. intin =17.21434 @ dist. of S m: Far Int. intin = 17.21434 @ dist. of 10m
Paint Load int = 88.0717 @ dist. of 3m

Display of Loads on Beams
Beam # : B1

| Print | | et

@ The best way to check data entry is Load Diagram. Check that Loads are
Correct in magnitude as well as in Location & Shape. Check the presence or
absence of Point Load Reaction from Secondary beams. In the present case the

reaction point load is from beam B37 on B1. Check span with total of slab load
distances. All distances are from LHS.

@ Now Click " Files " button at the top.
Following window is displayed.
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Raft Foundation Files

Saurce: |

Destination: |

Copy | | Clear
MovesHe Mame | | Ewit

@ Use this option to Copy, Delete & Move / Re-Name Floor Files.
Now we will copy Example 1 file to Example_ 2 file. Click " Source " Button &
select Eample_1 File from the file Dialogue Box. Again Click " Destination ™
Button & select Eample_2 File from the file Dialogue Box. Click " Copy " button.
Following Window is displayed.
X

The file has been successfully copied, Re-run Analysis/Designs Oty

@ Similarly we can use Delete Option to Delete Files, however note that there will
be no
" Destination " file & destination text box shall be empty.

Note that FLAT Raft Foundation File extension is " .FRT ™.

Now we have come to the end of Step # 11.

STEP NO. 11 IS OVER.
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LEARN FLAT RAFT STEP BY STEP

STEP 12 : CREATION OF RAFT FOUNDATION PLAN IN AUTOCAD

| Hew Project || Files |

[ Edit / Display Project File ]

Edit / Delete © Add | Display

[ Joints H Columns ]

[ Beams H Slabs ]

[ Mark Beam Continuity ]

[ Joint Hos ] [ Beam ]
[ Beam_H ] ’ Beam_V ]
| stab+Beam ||  sab |
| Joints + A || Loads |
| e || s |
| zoom || continuity |
[ Analysis ][ Results ]

Raft Beam/fSlab Design
[ Beam ][ Slab ]

OTY f ACAD f Soil Para

[Fh:--:-r Script ” Cluantity ]

| LogFile || soitFile |

[Stantlartl Details ][ Exit ]

[ Clear Graphics ]

FLAT RAFT DESIGN

When The Program starts, the above Menu is displayed.
Under the QTY / ACAD / Soil Para heading following options are displayed.
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e Floor Script

e Quantity

e Log File

e Soil File

e Standard Details
o Exit

e Clear Graphics

In Order to create an AutoCAD drawing, a script file has to be created first.
To create the script file, click on Floor Script Option. A window dialogue box appears .
Click on the required file and click on open.

Open, Existing Project File @
Look in: | I Q00Flat_Raft w
by |ﬂ Example_1 .Frk
'| f? | ] test frt
ky Recent
Documents
"'._’1] File name: Example_1.frt b
.
by Metworl Files of type: FLAT RAFT Files w

Following graphics is displayed.
Click on Yes if Floor Analysis and Beam Design Options are performed.

Hawe waou run the Floor Analvsis, Beam and Slab Design
Options After Recent Record additions [ Revisions 77

[ Yes ] ’ Mo ]

Once Yes is clicked, following graphics is displayed.

The script file is created as Example_1_plan.scr. Note that " plan" is added to file
name and that .scr stands for script file and not screen saver file.

Now click on OK and Exit from the Program.
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Floor Script File is created Successfully,

The Scripk is created as D:000Flak_RaffiExample_1_plan, scr
Proceed to dutoCad & Create Drawing.

When you are in dukoCad, Click on Tools,

Frarm drop down menu Click an Run Script,

& Wviindowy File Dialogue Box is displayed.

Select and Click on File D:\000Flat_RaftiExample_1_plan.scr
Maw click open, Floor Plan will be displaved.

Save the above Plan in Autocad (dweg) Format,

Cne can edit and add further info as required,

> Now Start AutoCAD.
In AutoCAD click on Tools. From the drop down menu click on Run Script.
AutuEAD 2008 - [Drawingl.dwg]
"} File Edit View Inset Format | Toals workspaces v Elp
BT FEH I @ @ty  Fastes 2 N IEEEE
/ /, EXel= {.- @ E:S Jr‘-f' cEDmmandLlne CTHL+9 \
Clean Screen CTHRL+0
L OGVU S I B, _

8% Spelling
Guick Select. .
Drrave Order r
[ Fuguairy »

%= |Update Fields

5 Black Editar
#ref and Black In-place Editing— *

» Data Extraction. .
Coata Links r
Load Applicatian...
Fiun Script
Macma r
AutaLlSP »
Dizplay Image »
Mew LICS r

> A window dialogue box appears .

Click on the required file and click open.

74



il Select Script File

-

* Tools

Wigs

v | P T_Qx-,;;

C =) D0OF|at_Raft

Loak. in:

Date Modified

Type
14 KB  AubtoCAD Scripk

17 KB AuboCAD Scripk

Size

Mame

= Exampl

4/9/2011 1:18 Ph

Cr

T
c
[0}

=N

-—

=]

41712011 1:59 Pr

kest_plan,scr

o 3

W

Example_1_Plan.zcr

File name:

Cancel

Script [*.2cr)

Filez of type:

It will take a few seconds for the script to run, after which the plan will appear in

the form of AutoCAD drawing . The display will be as follows.

>

IKT .....

"UJ“




Please note that the above drawing is Editable in AutoCAD.

The above drawing is drawn in the following layers , they are
1) Beam : Denotes beams

2) BeamCen : Denotes center line of the beams

3) Beamtext : Denotes text for beams

4) Column : Denotes Columns

5) Columntext : Denotes text for columns

6) Grids : Denotes dimensions

7) Slabtext : Denotes text for Slab

The layers can be turned Off / On at any time for convenience.
just go to format option and click on layer from the drop down menu.

Save the above Drawing in AutoCAD i.e. (.dwg) format.

@ Save Drawing As

Savein: | | O00Flat_Raft v oo @A X Views v Tods v
Frewvigw
Marne = Size
E JExample_1_plan.dwg TZKB —— j .
EExample_l_Sch.dwg 115 KE
EExampIe_l_Sll:u.dwg TAKB
< | >

[ Update sheet and view thumails now

File name: |E:-:amp|e_'|_plan.n:|wg " |
Files cf type: | AutoCAD 2007 Drawing [ diwg v

STEP 12 IS OVER
Now lets have a look on creation of Beam Schedule in the next Step....
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LEARN FLAT RAFT STEP BY STEP

STEP 13: CREATION OF BEAM SCHEDULE IN AUTOCAD

Creation of Beam Schedule in AutoCAD requires going through few steps of Excel And AutoCAD.
Let us have alook.......

> When you run the Beam Design Option as illustrated in Step No 10, following Graphics is
displayed. We will explain this message in details.

( (x|

In the last Display wou hawe created bext file in Excel.
Mow Save the above file in Excel Format (L 5LS ar  5LSk),
Exit Excel Program 2 Start AutoCad Program.

Click om Draw Option -= drop down menu -= Table,

& news Widow will open, displaving Insert Opkion.

Click om "From a Data Link" Option - Drop Down Menu,
Mow Click on "Launch Data Link Manager",

& news window will open, Displaving Select a Data Link.
Mo Click an "Create a Mew Excel Daka Link!,

Again a new Window will appear - > Data Link Mame
Enter any name say "xyz" and click O,

& news window will appear - = Mew Excel Data Link xyz.
Click on "browse For a file" - > Save as Window will open,
Select & Click on our Excel File,

& news Window will open Displawving Preview of ACad Drg.
Click Ok, Again preview af Drawing is shown, Click Ok,
Again preview of Drawing is shown, Click Ol

Mow wou are in Autocad, Specify insertion poink,

Bearm Schedule is displaved as Table.

» Start Microsoft Excel . Click On Open. Following Graphics is Displayed.
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Lookin: | () O0OFlat_Raft v @-3 | X ciE-

D} My Recent I?] Example_1.kxt
Documents [Z] Example_1ana.txt

() Deskrop =] Example_1Col bxt
Z] Example_1Copyana kxt
DEF " Fﬂ Example_1CopyiZol kxk
oCuments
Ej Example_1CopwDes. kxk
—y My -
. Compuker (=] Example_t CapyQty. kxt

Ej Example_1CopySch.bxt
|'féj Example_1Copwalb.bxk
[Z] Example_1Des.bxt

Iu.;j Example_15ky. kxt

[_Ej Example_15ch.txk
Igj Example_15lb,txt
Igj testDes. bxk

[Z] testCby bxt

[Z] testsicH. bt

=| beskSLE, bxk

ﬂ My Mebworlk
Flaces

File narme: | v |
Files of type: |Te>c:t Files (*.prn; * Exk; * cov) V|
[ Qpen *] ’ Cancel

Click on Example_1Sch.txt.
As you can see, the above file is in text format.
> In the following steps we will save the file in Excel format.
Once Examplel Sch.txt is clicked, following graphics is displayed.
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Text Import Wizard - 5tep 1 of 3

Skart impark ak row:

The Text Wizard has determined that vour data is Delimited.

If this is correct, choose Mext, or choose the data type that best describes your data,
riginal data type

kype that best describes wour data:

- Characters such as commas or kabs separate each Field.

O leed wu:lth - Fields are aligned in columns with spaces between each Field,

1 % | File arigin: 437 1 OEM United States

Prewview of File D4 000F|lat_Raft\Example_15ch.txt,

LFT BEAM BREINFORCEMEMT SCHEDULE, ... ..

. Midth, Depth,Top Steel Bottom Steel , Strirrups
LLZE50, 1000, 44 T 20,24 T 1E,T 10 @ €30 - 4 Legged,
LLEEO, 1000,36 T 1le,36 T 16,d & @ 495 - 4 Legged,
,1250,1000,44 T 20,24 T 12, T 10 @ E320 - 4 Legged,

Cancel

| mext= || Einish

> As shown Above choose Delimited as your Option. Click On Next.
You will see the following dialogue box appear.

Text Import Wizard - 5tep 2 of 3

below,

Delimiters

[ ]1ab

|:| Semicalon

Data preview

This screen leks wau set the delimiters wour daka conkains, ¥ou can see how wour text is affected in the preview

[] Treat consecutive delimiters as one

Text qualifier: |" W

=1

FT BEAM REINFORCEMENT SCHEDULE

s
idch pPepth [Top Steesel Bottom Steesel Ptrirr
250 ooo 4 T Z0 4 T 12 10 @
250 ooo & T le & T le & B
250 ooo 4 T Z0 4 T 12 10 @) w

>

Cancel ]’ < Back ]l Mext = l[ Einish
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) As shown Above choose Comma as Delimiter. Click On Next.
Following graphic is displayed.

Text Import Wizard - 5tep 3 of 3 @@
This screen leks you select each column and set the Daka Farmat,

Column data Farmat

G}: ----------- : ‘General’ converts numeric values to numbers, date values to dates, and all
Tt remaining walues ko kexk,

() Do nak impart colurmn (skip)

Data preview

Consral

SCHEDULE

Fottom Steesl
F4 T 12
e T 16
F4 T 12

[ Cancel ][ % Back ]

As shown above click on Text and then click on Finish.

Here you will see that Beam schedule appears in Excel . Following is a part display.
> Now You can make any number of changes you want within Excel, like changing fonts,

alignment of text, Column Width etc..

RAFT BEAM REINFORCEMENT SCHEDULE

Mo. Width Depth Top Steel  Bottom Steel Strirrups
1 1250 1000 44T 20 24T12 T10 @ 230-4 Legged
2 1250 1000 36 T 16 36T16 d6 @ 495- 4 Legged
3 1250 1000 44T 20 24T12 T10 @ 230 - 4 Legged
4 2500 1000 44T 20 26T16 T8 @ 325- 8 Legoed
5 2500 1000 41T 25 26T 16 T10 @ 170 - B Legged
& 1250 1000 24T 12 24T12 T8 @ 155 -4 Legged
7 1250 1000 39712 24T12 da@e00-4Llegged
8 1250 1000 24T 16 24T12 de@e00-4Legged
9 1250 1000 24T 12 24T12 T8 @ 155- 4 Legged
10 1250 1000 24T 12 24T12 d6 @ 600- 4 Legged
11 1250 1000 23712 24T12 da@e00-4Llegged
12 1250 1000 24T12 24T12 T8 @ 135-4 Legged
13 1250 1000 24T 16 24T12 d6 @ 600 - 4 Legged
14 1250 1000 25T 16 24T12 d6 @ 600- 4 Legged
15 1250 1000 25T 16 24T12 de@ell-4Legzed
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After making all the required changes, don't forget to save the table in Excel i.e. (in .xIs)
» Format . After having saved the file, you are done with Excel part , Exit from Excel and
proceed to AutoCAD.

Save As @

Save in: =) 00OFlak_Raft vl @ @A XCiE-
s My Recent Example_15ch.xls
“YDacuments

(i} Deskiop

11 M':I'I
Docurnents

My
£ Computer

) My Metwark
—~ Places

File name: Exarnple_15¢ch.xls

2aVe 35 BYPE! | Fyral 07-2003 Warkbook (*,3ds)

[ Save ][ Cancel ]

» Start AutoCAD. Click on DRAW . From the drop down menu click on Table a shown below.

B TS @ ¢y Modeng g =11 3D Modeling
S o007 @~/ Lne G 3 A

= E . Y I
SIS TN @ ®@|& & el =]V oo
f Construction Line

b ultiline

ot Palyling
2 3D Paolyline
{7 Palygon
[T Bectangle

== Helix
A »

Circle ;

@ Dot
Jr‘-" Spline

Elipze »
Block r

B Table

Fuairt r

ﬁ Hatch...
H Gradient. ..




ﬁ Hatch...
n Gradient...

A dialogue box will appear.
» As show below click on From a data link .
From the drop down menu click on Launch Data Link Manager.

Inzert Table

| J {* Specify insertion poink

~

Insert options
" Skark from empty Eable

o From a data link
(M | —
= =

=l =

=l
=l
e 7]
reader 7]
pata 7]

Learn abouk Tables Zancel

Help

2]

» Following graphic is displayed. Click on Create a new Excel Data Link.
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nllSelect a Data Link d B4

Links:
[= ﬁ Excel Links

Create a new Excel Data Link

— Dekails

Mo details awvailable,

—v¥ Preview

Mo preview available,

) Zancel Help

A dialogue box appears asking you to Enter a name.
» You can Enter any name for e.g. Example_1.
Click on OK.

Enter Data Link Hame | x|

Marne: I Example_1]

(a4 Cancel |

» Following Graphics will appear. Click on Browse for a file.
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BF Mew Excel Data Link: Example_1 K E4

Ise an existing Excel file ar browse Far a new one:

Browse For afile ...
~Link options
Select a file,
—¥ Preview
Mo preview available,
), | Zancel | Help

i | Learn abouk linking ko Excel

> A Window dialogue box appears. Click on the required file (i.e. the file that we saved
previously in Excel format ) and click on Open.

|5 DO0Flat_R aft v @ &% @ X ! views - Todk -

Mame Size  Twpe Date Modifie
el Exarmple_15ch.xls 23KB  Microsoft Office Exc... 492011 12

3 >
File narne: |E:-cam|:|le_'| Schols v | ’ Open ]
Files af type: | Microsoft Excel [Falz” =z W | [ Cancel ]

Following Graphics appears showing the preview of the table in AutoCAD.
> Click on OK.
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MNew Excel Data Link: example_1 @E

Choose an Excel file:

D:4000Flak_FaftlExample_135ch. xls

Link, options
Select Excel sheet ta link ba:

Example_15ch W

() Link entire sheet

I Link ko range:

Preview

Preview

[ QK ] [ Cancel ] [ Help ]

: Again a dialogue box appears showing the created link and preview of the table.
> Click on OK.
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@ Select a Data Link @E

Lirks:
= ¢l Excel Links

Dekails

Link, name:
File name:

Link details:

Preview

v, example_1

.:f Create a new Excel Data Link,

example_1

D:4000Flat_Faft\Example_13lb.xls

Entire sheet: Example_13lb

» Another dialogue box appears . Click on OK.
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[

Table stwvle

Insert options

() Start from empty table

(*) From a data link

example_1 w

) From object data in the drawing (Data Extraction)

Prewviews

i | Learn about Tables

Insertion behavior
{*) Specify insertion point

Calumn & row setkings

[

=

set cell stvles

| ok

] [ Cancel

Help ]

: Now specify an Insertion Point, after which the Beam Schedule will be displayed in the
> form of AutoCAD drawing. Following is a part display.
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| to | wian | Depih |TopSteel| mouomsieet | swimps

3 |os ow  |wraw ern  |T0@0-sume

s Do oo [mo betie |Te@ws-bleged
T80 1554 egged

1250 1000 24T16 (24712 d6 @ 600 - 4 legged
1250 1000 24T12 (24712 T8 @ 155 - 4 legged

5
1250 1000 39712 (24712 d 6 @ 600 - 4 Legged
1 1250 1000 24712 (24712 d 6 @ 600 - 4 Legged

0
11

» Finally, don't forget to save the above drawing in AutoCAD (i.e. . dwg) format.
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@ Save Drawing As
Savein: | =) 000Fiat_Raft v o @ X Views v Took w
Frewvigw
m Mame = Size
- EExample_l _Sch.dwg 115 KB
Higtary
kdy Dlocuments
t | >
[ ] Update sheet and view thumbnails now
Fila name: E:-:arn le 1 Sch.dwg 3 |
Files of type: | AutaCAD 2007 Drawing [* dwg] v

STEP 13 1S OVER
Now lets have a look on creation of Slab Schedule in the next Step....
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LEARN FLAT RAFT STEP BY STEP

STEP 14: CREATION OF SLAB SCHEDULE IN AUTOCAD

Creation of Slab Schedule in AutoCAD is almost same as that of
beam schedule with just a few changes here and there ....

> When you run the Slab Design Option as illustrated in Step No 11, following Graphics is
displayed. We will explain this message in detail.

Creation of Slab Schedule in AutoCad: E|

In the last Display wou have created text file in Excel,
Mow Save the above file in Excel Format {503 ar  ELSE),
Exit Excel Program £ Start AutoCad Program.

Click on Draw Option -3 drop down menu - = Table,

& new Widow will open, displaying Insert Opkion,

lick on "From a Cata Link" Option - = Drop Down Menu,
Mow Click on "Launch Data Link Managet",

& new windaw will open, Displaying Select a Data Link.
Mo Click on "Create a Mew Excel Data Link”,

Again a new Window will appear - = Daka Link Mame
Enter any name say “xyz" and click Ok,

A new window will appear - = New Excel Data Link vz,
Click on "browse For a file" - = Save as Window will open,
Select & Click on our Excel File,

A new wtindow will open Displaving Preview of ACad Drg.
Click K, &gain preview of Drawing is shown, Click Ok,
Again preview of Drawing is shown, Click Ok,

Mo ol are in Autocad, Specify insertion point,

Slab Schedule is displayed as Table,

» Start Microsoft Excel . Click On Open. Following Graphics is Displayed.
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>

Open E]
Laak in: [C5) O0OFlat_Raft vl @ O XCuE-

Eﬁ My Recent E,ul Example_1.txk

Dacuments [Z] Example_1Ana.kxt
@’Desktup EI Example_1Col, bxt

EI Example_1CopyAna, bt

iy =| Example_1CopyCol kxk

Dcu:uments m PeE_-onY

EI Example_1CopyDes, kxk
EI Example_1CopywQky, bxk
EI Example_1Copyw3ch, bxk
EI Example_1Copy3alb, bxt
EI Example_10es, kxk
EI Example_1Qky kxk
EI Example_15ch.kxt
E_Ej Example_15lb.kxt
E] testDes bxk
=] testby bxt
[Z] testsCH. bxt
[Z] testsLE. bxt

Compuker

o My Blebwark
Places

File pame: |

Files of LYPe: | Tout Files {(*.prn; *.kxk; *.csv)

|

Open 'l’ Cancel

Click on Example_1Slb.txt.
As you can see, the above file is in text format.
In the following steps we will save the file in Excel format.

Once Examplel Slb.txt is clicked, following graphics is displayed.
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Text Import Wizard - Step 1 of 3

The Text Wizard has determined that vour data is Delimited.

If this is correct, choose Mewxk, or choose the data bype that best describes wour data,
Crriginal daka bvpe
Chcu:se the F|Ie type that best describes your data:

- Characters such as commas or kabs separate each fisld,
& leed width - Fields are aligned in columns with spaces between each Field.

Skart impart ak rawe: |1 = | File arigin: 437 1 OEM United States W

Presiew of file 0n000F|lat_Raft\Example_15lb,txt,

LFT SLAE EEINFORCEMENT SCHEDULEOOO

Y
. lab #0ThickhnessOShorter Top & Bottom SteellLonger Top & Bobtom Steel
10100007 1 @ 1550T 1e @ 155
!!-EDlDDDDT 15 @ 15E50T 16 @ 1EE
3010000T 16 @ 1550T 16 @ 1EE Wt

£

| et » H Finish

> As shown Above choose Delimited as your Option. Click On Next.
You will see the following dialogue box appear.

Text Import Wizard - Step 2 of 3

This screen lets you set the delimiters vour data contains. You can see how your text is affected in the presview
below,

Delimiters

[ ]7Tab

|:| Semicolon [ | Treat consecutive delimiters as one

...................

Text gualifier: w

|:| Spare

[ ] other: I:I

Data preview

FT ZLAE REINFORCEMENT EZCHEDULE

Y
lab # hickness Phorter Top 4 Bottom Steel Fhor
1 ooa 16 @ 155 15
z ooa 16 @ 155 15
3 ooo le @ 1EE& L& | »
4 »

Zancel l[ « Back. ]l Mext = l’ Einish
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As shown Above choose Comma as Delimiter. Click On Next.

> Following graphics are displayed.

) o

Text Import Wizard - Step 3 of 3

This screen lets you seleck each column and set the Daka Format,
Zolumn data Format

() General

GlIIERETS: remaining values to bext,

() Do not import column {skip)

Data preview

?x

@ e ‘meneral' converts numeric values ko numbers, date values to dates, and all
ek

Cepcral

oncg

SCHEDULE
hickne=ss phorter Top & Bobtom Steel
oo T 16 @ 155
ooo T 15 @ 155
aoo T 16 @ 1E&&

Phort
T 165
T 1l
T 15

>

[ Cancel ][ # Bark ]

As shown above click on Text and then click on Finish.

Here you will see that Slab schedule appears in Excel . Following is a part display.
Now You can make any no of changes you want within Excel, like changing fonts,

alignment of text, Column Width etc..
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RAFT SLAB REINFORCEMENT SCHEDIULE

Slab & Thickness  Shorter Top & Bottom Steel Longer Top & Bottom Steel

51 1000 T16 @ 155 T1e @ 155
52 1000 T16 @ 155 Tl @ 155
53 1000 T 16 @ 155 T1e @ 155
54 1000 T16 @ 135 Tl @ 135
55 1000 T16 @ 155 Tl @ 155
50 1000 T16 @ 155 T1e @ 155
57 1000 T16 @ 155 T1e @ 155
58 1000 T 16 @ 155 T1e @ 155
59 1000 T16 @ 155 Tl @ 155
510 1000 T16 @ 155 Tl @ 155
511 1000 T16 @ 155 Tl @ 155
512 1000 T16 @ 155 Tl @ 150
513 1000 T16 @ 155 Tl @ 155
514 1000 T 16 @ 155 T1e @ 150
515 1000 T16 @ 135 T1f @ 130

After making all the required changes, don't forget to save the table in Excel i.e. (in .xIs)
» Format . After having saved the file, you are done with Excel part , Exit from Excel and
proceed to AutoCAD.

Save As @E

Save in: () O00Flat_Raft vl @ -8 X ChilE-

@ My Recent Example_lSch.xIs
Documents | | S e g ko
@ Deskiop
ar
Documents

Camputer

‘:ﬂ My Metwork
Places

File name: Example_15lb.xls b |

2ave a5 EYPe! | Fucel 97-20073 Workbook (*,xls)

(o

][ Cancel ]

Start AutoCAD. Click on DRAW . From the drop down menu click on Table a shown

> below.

94



BT Fa By Modeing

/XJGDI'{-@E}{JC./LME
_J_,H_N}JIM_J:, _%./’(an

b uilkilirne:

st Palyline
2 3D Polyline
O Palygaon
T Rectangle

== Helix

Aro

Cirzle

@ Dionut
Jr‘-" Spline

Ellipze
Block

Fuaint

ﬁ Hatch...
H Gradient...

A dialogue box will appear.
>» As show below click on From a data link .
From the drop down menu click on Launch Data Link Manager.
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Inzert Table

| J {* Specify insertion poink

~

Insert opkions
" Skark From empty table

{* From a data link
- i | — =
ﬂ ﬂ = = |
=

Link Manager ...

Ming (Caka Extrackion)

=[N =

0 )

Learn about Tables Cancel Help

» Following graphics are displayed. Click on Create a new Excel Data Link.
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Select a Data Link 7| x|

Links:
= ﬁ Excel Links

Create a new Excel Data Link

— Details

Mo details available,

—|7 Preview

Mo preview available,

0] Cancel Help

A dialogue box appears asking you to Enter a name.
>» You can Enter any name for e.g. Example_1.

Click on OK.
Enter Data Link Hame
Mame: I Example_1|
] 4 Cancel |

» Following Graphics will appear. Click on Browse for a file.
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@Hew Excel Data Link: Example_1 X

Use an existing Excel file ar brawse Far a new one:

Browse For a file ...

— Link options
Select a File,
— W Preview
Mo presview available,
5] Zancel | Help

i | Learn about linking ko Excel

> A Window dialogue box appears. Click on the required file (i.e. the file that we saved
previously in Excel format ) and click on Open.

(=) O0OFat_Raft v = p @ X i views - Took -+
Mame Size | Tvpe Drake Modifie
B Example_15ch. s Z3KE  Microsoft OFfice Exc...  4/9{2011 12

=0 Example_15lb,xls

Ml Z20KE  Microsoft Office Exc,,,  4/3/2011 12

4

by D,

S '
Filz name:; | Example_15b.xls » | ’ Open ]
Desktop Files of type: | Microsaft Excel [".xlz" xlzx) o | ’ £ ]

Following Graphics appears showing the preview of the table in AutoCAD.
> Click on OK.
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New Excel Data Link: example_1

Choose an Excel file:

CeNO0oFlat_RaftExample 150, xls

Link opkions

Select Excel sheet to link to:

Example_13lb W

(%) Link entire sheet

) Link to range:

Preview

Preniew

Again a dialogue box appears showing the created link and preview of the table.
> Click on OK.
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@ Select a Data Link @E

Links:
= oy

Dekails

Excel Links

v Mexample_1

o# Create a new Excel Data Link

Link name: example_1
File narme: D:Y000Flat_RaftiExample_135lb, xls
Link details: Entire sheet: Example_13lb

Preview

» Another dialogue box appears . Click on OK.
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Inzert Table

| J (¥ Specify insertion poink

~

Inzert options
(" Skark From empty table

{* From a data link
- (0] —l | =

Example_1

(" From object data in the drawing (Data Extrackion)

Preview

LA e TP

ddddddddddddddddddddddddi)

Learn about Tables Ik, Cancel Help

Now specify an Insertion Point, after which the Slab Schedule will be displayed in the
> form of AutoCAD drawing. Following is a part display.
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Longer Top & Bottom Steel
s hoo  Tweis  |rwews
s pow  [rwess  rwews

e T T

s pow  teeiss  |twews
16 @158

510 1000 T16 @155

» Finally, don't forget to save the above drawing in AutoCAD (i.e. dwg) format.
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EH save Drawing As

[ ] Update sheet and view thumbnails now

Prewvigm

Savein | () 000Flat_Raft vl o @ Xl views v Tods -
ﬁ Mame - Size
—-— EExample_l_Sch.dwg 115 KB
et L Example_1 Slb.dwg TAKE
by Documents
< 1 3

File name: | Example_1_Slb.dwg

v | Save

Files of type: |.&utu:|E.&D 2007 Drawing [ dwa)

v | Cancel

Learn FLAT RAFT is over.
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OTHER SOFTWARES:

SUPER CIVIL CD - Single Point Solution To Your Civil Engineering Needs

SUPER RATE ANALYSIS - Rate Analysis Of 1299 Nos. Of Civil Engineering Items

2D FRAME ANALYSIS - Discover The Beauty Of Structural Analysis

R C F - A Software for Analysis, Design, Estimation & Costing of RCC Floors
S S F - Analysis, Design, Estimation & Costing of Steel Buildings, revised as per IS 800 : 2007
QTY - Quantity Estimation & Cost, Project Control

SUPER REAL VALUATION - A Software For Immovable Properties

ROADS - Pavement Design & Rate Analysis Of Road Items

ROAD ESTIMATE - Quantity Estimation & Cost, Project Control For Road

ELECTRIC COST - Costing, Project Control & MDS For Electrical Projects

HVAC COST - Costing, Project Control & Design For HVAC Engineers
BILLING JlI - A Database Management Software For General Billing
RA BILL - A Database Management Software For Item Rate Contract Billing

BUILDERS BILL - A Database Management Software for Billing of Lump sum Contracts

BID ANALYSIS - A Software For Technical & Commercial Tender Analysis

RAFT FOUNDATION - Analysis, Design, Estimation, Costing & Drawing of RCC Raft Foundation
STEEL_ 2007 - Limit State design of Steel as per IS 800 : 2007

SITE CONTROL - A Management Software for Resource Control At Site.

COMPOSITE - A Software for Analysis, Design, Costing & Drawing of Composite Floor Buildings

DESIGN & DRAWING CONTROL - A DBM Software for Control of Design & Drawing Manhours.

INSTA COST - A Software for Estimating Project Cost & Tender SOQ Instantly
FLAT SLAB - A Software for Analysis, Design, Estimation, Costing & Drawings of Flat Slabs

OPTIMIZE BAR - A Software for Optimization of Reinforcements from Existing Bar Bending Schedule

OPTIMIZE_STEEL - A Software for Optimization of Steel Sections from Existing Fabrication Drawing

AutoQty - A Software for Automatic Quantity & Cost Estimation from AutoCAD Drawings
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