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What’s New in STAAD.foundation Release 5.2

General Features

Microsoft Office Excel Import

With STAAD.foundation 5.2, a predefined Microsoft Excel file can be directly imported
to the program. This feature can be used as flexible means to import geometry, loads, and
other data from virtually any structural analysis & design software. By creating macros in
Excel, this process can be streamlined for re-use in your organization.

?/ES;\ H9-o- )= ((Pultiple Jobs Excel inputds [Compatibilty Mode] - Microsoft Excel ) _ = x
9 Home | Inset  Pagelayout  Formulas  Data  Review  View  Developer  Acrobat @ - = x
3 gg i praresallie > | = itional Formatting -;u[n-.env ¥ - :/_ ﬁ

3 : | '$ ~ % || i Format as Table 3 Delete - || [g]- *#
Py BT TS A | B |5l | oo Biromat | 2+ S A%
Clipboard & Font Alignment Number Styles Cells Editing
| H3 - e Yes
A B c D E F H 1 J K L

1 Node Number Coordinates Coulumn Column Di | Pedestal | Pedestal Di

2 X Y z Type Length (X) | Width (2) ight | Depth () | Width (z)

3 1 219 0 97.75 Rectangular 15 15 [[ ves -] 2 2

4 2 203.92 0 97.75 Rectangular 2 | L 2 2

5 3 173.92 0 57.75 | Rectangular 3 2 \[ves s 15 15

6 4 219 0 65.75 Rectangular 15 15 Y 2 2 2

7 5 219 0 38.92 Rectangular 2 2 Yes 3 2 2

8 3 219 0 0 Rectangular 3 2 Yes 2 3 3

9 7 173.92 0 0 Rectangular 15 15 Yes 2 2 2

10 8 143.25 0 0 Rectangular 2 2 Yes 3 2 2

11 E) 143.25 0 23.33 Rectangular 3 2 Yes 15 15 15

12 10 125 0 23.33 Rectangular 15 15 Yes 2 2 2

13 11 103 0 23.33 Rectangular 2 2 Yes 3 2 2

14 12 58 0 23.33 Rectangular 3 2 ves 2 3 3

15 13 81 0 23.33 Rectangular 15 15 ves 2 2 2

16 14 345 0 26.5 Rectangular 2 2 Yes 3 2 2

17 15 58 0 38.92 Rectangular 3 2 Yes 15 15 15

18 16 34.5 0 38.92 Rectangular 15 15 Yes 2 2 2

19 17 81 0 38.92 Rectangular 2 2 Yes 3 2 2

20 18 103 0 38.92 Rectangular 3 2 Yes 2 3 3

21 19 125 0 38.92 Rectangular 15 15 Yes 2 2 2

2 20 0 0 60.58 Rectangular 2 2 Yes 3 2 2

23 21 26.25 0 60.58 Rectangular 3 2 Yes 15 15 L5

24 22 34.5 0 60.58 Rectangular 15 1.5 ves 2 2

25 653 0 0 65.75 Rectangular 2 2 ves 3 2 2
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Ready | (S | 2 ) 2003 s

Predefined MS Excel File

File | Edit View Tools Help

HNew

Dpen..

0 i

Save
Save As

Close

Print...

Bl My

Print Preview

Print Setup...

Import STAAD.Pro file

Ctrl=5hift+5

b
Ctrl+0
Ctrl+5

Ctrl+P

Import from Excel

(Bt

File Edit

O = |

Wi

& & ) & & mport rom bxcel)

M. R LTI O A )
Jometry | Delail Duwming GA Duawing  Cakdalion Sistel Gisshy
o =
&
- 5
2
- =
-
9 - -
- S
—
- -
- B a e.:=_
- - =
.l
- - -
S - .
& - -
™
& ¥ -
- .
&l -
" - -
. s g b
- -
s - -
- -
-
- -

MS Excel Import Menu

Copyright © 2010 Bentley systems Inc.

Imported File
Page | 2




What’s New in STAAD.foundation Release 5.2

e Context Sensitive Help

The relevant help topic for any pane / dialogue box can be invoked by either pressing the
‘F1’ key or by clicking ‘Context Sensitive Help’ icon from Toolbar. It is an extremely
useful feature when using the wizard based input mode. To activate help related to the
current wizard dialogue simply press ‘F1°.

'é |  c | ? Q\l Isolated Footing \

L Qe E | Context Sensitive Help|)

o — ——

o s el Context Sensitive Help
1 e s Cover and Soil form (Isolated Footing) U Sing ‘F1’ Key

2 el Dt Used to input cover parameters and soll characteristics.
2108 Sang . - L
= Opens when fsalaled Footing Job > Design Parameters > Cover and Soif1s selected in the Main ; - -
Biimion ||| oo  Proundstion veiviae =

B O« = & 0

locate  EBack Fomward  Print  Options

'| Index. | Search | Faverges |

[AD foundation Vi (SELEC Tseries 3)
What's New

. Getting Started Geomet age
General Foundations ry p g
Flart Foundations . X i
31 Introdugtion Used to input all the geometric parameters. STAAD.foundation can model both

3.2 Starting = New Plart Setup Jok square and octagonal footings for vertical vessels.

) 2.3 Vertical Vesse! Foundation
B o e

n

3 Part Foundatons

& Founston Toskt

& Crmating Feperts and Drmrngs
& iingration wth Exteral Programs
7 B

8 Tecrrc fstswnce.

[2] Anchor Geometry page STAAD.fou ndationvaf GEC
[2] Primary Load page
[2] ind Load Generation page  Plant Foundation Lt FoundaionT) Foundation Sy
[7] Time Period page . vertical Vessel Footing " et T - ;u«m:m "
- [#] Setsmic: Load Generation page: - Sonia wt o =  Somerartn | | Plecre
- [#] Load Combination page 3 primary load cases
- [?] Design Parameter pags E_gfnﬂp-:ﬂe:f“m“’"
+ [2] e Cap Geomety page B Smcont i i e = i Sl i
- 3.4 Horizontal Vessel / Heat Exchz e Load Combinaton Bevatc
' 4. Foundation Toolkit 5 Cesion Parameters Effective Height (Hve) 360 Thidness (T) 24 2
A 5. Creating Reports and Drawings
g Faotng Geometry Qverburdn and Busyancy
R 1 8 : ‘;:i’;:" with Extemal Programs Dameter ;M. [%  max[120 Depth to viates Table (Dw)
Context Sensitive Help T s - /s -
Using Button From ‘ ,
Toolbar o @) @]l

« i v
| v

Data Input Wizard =]

STAAD.fou ndationvgi GEOMETRY

{ Plant Foundation

L Vertical Vessel Footing Unit ———————— -Foundstion Type - Foundation Support Type —
@ Geometry F l__l ' Octagonal Foundation 1% Soil Foundation
Uit |m >
@) Anchor Geometry " Square Foundation € Pilecap Foundation
3 Primary load cases
R wind Load Generation [ Vessel Geometry ————| - Pedestal Geometry Elevation
; Time Period Effective Diameter (Dve) | 1.52399 | | Diameter (Dp) | 1.52879 B.ftwm Of(;wﬁn)g
It Seismic Load generation Hve: levation (B.0.F
le Load Combination Effective Height (Hve)  [9.14399 Thickness (Tp)  |0.60959 30.4739
5 D P ter
B Desien Perometers -Footing Geometry —————————— ~Overburden and Buoyancy
Diameter (Df) Min,| 2.43839 Max, | 3.04799 Depth to Water Table (Dw) |9.14339
— Footing Dimension Sol Depth (Ts)  [0.60959
i Increment 0.05058

Do
Tt Height {Tf) Min. | 0,60955 Max. | 1,21919
[
of
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What’s New in STAAD.foundation Release 5.2

New Load Types

Four new types of loads - “Wind X, Wind Z, Seismic X & Seismic Z’- have been added
to the program. This feature gives you with better control over load modeling.

- Load Description
Load Title
Load Case Type
Loading Type
- Copy Load
Load Case Mo
- Self Weight for Mat Only)
Add Self Weight Seismic X
Set Seff Weight Factor Seismic £
Huid
Snow
Flood
Pressure
Rain
Self-straining
Wind-on4dce
Roof
Crane
Ash-mass
User 1
Lger 2
User 3
Uger 4
User 5
User 6

STAAD.Pro Import From Command Prompt

If you are programming routines and wish to automate the import of STAAD.Pro output
into STAAD.foundation, you can do so through the Windows Command Line.

The following syntax is used:

<location of STAAD.foundation executable> <location of the

STAAD.Pro input file>

BN C\Windows\system32\cmd exe

Copyright © 2010 Bentley systems Inc.
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What’s New in STAAD.foundation Release 5.2

Mat Foundation

e Soil On Top Of Mat

Soil on top of a mat foundation can now be considered in analysis. Input the density and
height of the soil in the Mat Foundation Soil Properties form. The contribution of the
dead weight is controlled in the Add Self Weight dialog, which has been updated to
reflect the inclusion of soil as dead weight.

Add Self Weight & Modify dead weight factor (23]

_ . ADD SELFWEIGHT &
STAAD.foundation V8] meniry nEAD WEIGHT

Data Input Pane

51:_r|| Property P — FACTOR
([Densi] 110000 [winz ) (| pead
b Ho| Include | Load Ti Weight
FRegioncirde ST S Thgrade SoitHeigitt Factor
n Spring modulus it 1|V 1
Hame kip/in3 Pl 1

Unit  [kipfin3 |
b1 [v Use =oils| 0.080 4.000

[ Select Al

Ok | Cancel |

Soil On Top of Mat Input

Modified ‘Dead Weight’

Table
Soil Details
Boundary Subgrade Modulus Soil Height Above Mat Soil Density Soil Pressure
b1l 0.080 kip/in3 5.000 ft 110.000 |b/ft3 0.550 kip/ft™~2

Calculation Sheet Reporting
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What’s New in STAAD.foundation Release 5.2

e Mat Foundation Calculation Sheet

The Calculation sheet created when a mat foundation is designed has been standardized to
the format used throughout the program.

JOB DETAILS

0.000 0.000 0.000

3.486 0.000 0.000
11.582 0.000 0.000
0.000 0.000 7.315

5.436 0.000 7.315 Before (V5.1)

11.582 0.000 7.315

e e ]
EEX

2

3

4

5

[

B LOAD DETAILS B |

INCLUDED LOADS

[ Lowcae o]
I iy
[ Servcosiny Factor 0
I o

Reaction Load

DESIGN OF MAT FOUNDATION

1 18.052 -302.629 3.100 Job Details
2 2.130 -1286.970 3.236 )
Job Name: job1l
3 -20.182 -759.415 2.999 —
nciuge N .
4 18.052 -302.629 -3.100 Support X(in) ¥ (in) Z (in)
1 0.000 0.000 0.000
2 216.000 0.000 0.000
3 456,000 0.000 0.000
4 0.000 0.000 288.000
5 216.000 0.000 288.000
6 456.000 0.000 288.000
Load Details

Included Loads

Load Case No 1:

After (VS . 2) Primary Primary

Serviceability Factor 1.000
Design Factor 1.000

Reactions

HopEne. (i) ) (o) (i) ko) (i)
1 4.058 -68.034 0.697 33.317 -0.009 -209.599
2 0.479 -289.322 0.727 34.795 -0.006 -53.876
3 -4.537 -170.723 0.674 32.245 0.002 189.453
4 4.058 -68.034 -0.697 -33.317 0.009 -209.599
5 0.479 -289.322 -0.727 -34.795 0.006 -53.876
6 -4.537 -170.723 -0.674 -32.245 -0.002 189.453
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What’s New in STAAD.foundation Release 5.2

Pile Cap Foundation

Canadian Pile Cap Foundation

Pile cap design per Canadian code (CSA A23-94) - Access this feature in the General
Foundation mode (Create Job form). One way shear is checked per Section 11 and
punching shear per Section 13. Similar to other pile cap modules, calculation sheet, detail
drawing & GA drawing is generated as an output.

125 mm CLR TYP.

PILE CAP DESIGN (CSA-A233-94)

Design For PileCap F1

PILE ARRANGEMENT

Column Dimensions

Column Shape : Rectangular
Column Length - X (Pl) : 0.305 m
Column Width - Z (Pw) : 0.305 m
Pedestal
Include Pedestal? Mo
Pedestal Shape : N/A [k,
Pedestal Height (Ph) : N/A
Pedestal Length - X (Pl) : N/A
Pedestal Width - Z (Pw) : N/A
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What’s New in STAAD.foundation Release 5.2

e Pile Cap Foundation Calculation Sheet

The Calculation sheets for Indian and British pile cap foundations have been standardized
to the format used throughout the program.

Pile Cap Design (India)

Design For PileCap P1

Pile Cap P1
PILE ARRANGEMENT
Given Values

Pile spacing: P_= 1200 m
Edge distance (from pile center to free edge of cap) - e= 0350 m B e fo r e (V 5 . 1 )

Column size (in investigated direction): h= 0250 m

Column size (in investigated perpendicular direction) : b= 0250 m

Pile Diameter - d_= 0400 m

Pile Capacity - Pp= 250.000 kM

Loading applied at top of cap

0.000 0.000 0.0d
04

101 0.000 -800.000

102 0.000  -1200.000  0.000 0.000 0.

PILE CAP DESIGN

Concrete © f.= 25000.004 KkN/m*2 Design For PileCap P1
Reinforcement : fy = 415000.070 kN/m*2

The cap design is based on actual pile reactions

PILE ARRANGEMENT

Column Dimensions

Column Shape : Rectangular
Column Length - X (Pl) : 0.250 m
Column Width - Z (Pw) : 0.250 m

Pedestal
After (VS . 2) Include Pedestal? Yes
Pedestal Shape : Rectangular
Pedestal Height (Ph) : 0.500 m
Pedestal Length - X (PI) : 0.250 m
Pedestal Width - Z (Pw) : 0.250 m

Pile Cap Geometrical Data

File Cap Length P = 1.900 m
Pile Cap Width Pcw = 1.900 m

Initial Pile Cap Thickness t; = 0.650 m

Copyright © 2010 Bentley systems Inc. Page | 8




What’s New in STAAD.foundation Release 5.2

Isolated Foundation

Indian & British Code Pedestal Design

Pedestal design per Indian and British codes (1S-456-2000 and BS 8100-97,

respectively) - Available in the General Foundation mode (Create Job form) or in
the Foundation Toolkit mode (Isolated Footing or Combined Footing Job pages).
Automatic bar arrangement is performed, similar to the US code pedestal design.

6 mm @ 255 mm

16mm- 8 no.s
Section A-A

Pedestal Reinforcement Design

Critcal load Case : 102
Critcal Applied Axial Load: 3000.000 kN
Critcal Applied Moment Along X Direction: 60.959 kNm
Critcal Applied Moment Along Z Direction: 60.959 kNm

Pedestal design is performed in accordance with IS 456 Section 39

Position Of Meutral Axis Along X Direction: 0.497 m

Position Of Meutral Axis Aleng Z Direction: 0.497 m
Pedestal Moment Capacity Along X Direction: 322.778 kNm
Pedestal Moment Capacity Along Z Direction: 322.778 kNm

Minimum lengitudinal pedestal reinforcement is calculated based on

15-456-2000 Section 26.5.3.1 (Clause 26.5.3.1.a to Clause 26.5.3.1.h)

Required Main Reinforcemnt:  2400.000 mm2
Pedestal Main/Compression Reinforcement: 12 - @16
Pedestal Tie Detail: @6 @ 255 mm

Copyright © 2010 Bentley systems Inc. Page | 9




What’s New in STAAD.foundation Release 5.2

e Controlling Parameter To Restrict Allowable Uplift

A new parameter for Min % of Contact Area has been introduced in isolated footing for
all codes.

Data Input Pane

Cowver and Soil

Soil Type Drained Condition =

Bottom clear cover 2 in

Unit weig_lht of Soil 0113 kipifta

Soil bearing capacity 21 Kip/ft2

Depth of Soil above footing| 25 in

Su rctnrge for knding 0 kMim2

Depth of Water Table 10 in

Cohesio [ —_ kipift2
#mr Strength | 0 [TifeRg2
{ | Min % of Contact Area 90 y

as Default No b
sL----|=_ —

Min % of Contact Area
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What’s New in STAAD.foundation Release 5.2

Fixed Length And Fixed Width Option

In addition to specifying both plan dimensions or having the program design them, you
may now specify one dimension as fixed and the program will design the other. This is a
very important feature when foundation size is restricted because of site conditions.

Data Input Pane

Footing Geometry

—

Design Type [

|C.ﬂ||:ulﬂte Dimen si‘LI-

Minimum Length{FI)

Minimum Width{Fw)

Set Dimension

Minimum Thickness(ft)

Fixed Width

Maximum Length(Fl} %

Fixed Length

Maximum Width{Fer)

Maximum Thickness(Ft)

Fe——m————

Plan Dimension Inc.

Thickness Increment

Offzet X direction|Oxd)

Offzset Z direction(0zd)

Length/\Width Ratio

Set as Default

New Design Type Options

Data Input Pane
Footing Geometry

Dezign Type Fixed Width j
Minimum Length{FIl) 10 in
Minimum Width({Fw) 200 in
Minimum Thickness(Ft)| 10 in
Maximum Length(Fl) 400 in
Maximum Width{Fw) 400 in
Maximum Thickness(Ft)| 100 in
Plan Dimension Inc. 1 in
Thickness Increment 1 in
Offset X direction{Oxd) |0 in
Offzet Z direction(Ozd) | 0 in
Length/\Width Ratio 1
Set as Default Mo |

Fixed Width Option

549 m

6.10 m

Width Restricted Design

Copyright © 2010 Bentley systems Inc.
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What’s New in STAAD.foundation Release 5.2

Negative Offset For Isolated Footing

The program can take column offset dimensions in any direction. Therefore, the column
can be in any quadrant. The program will check sliding and overturning for governing
cases based on location of column.

. Data Input Pane

Footing Geometry

Design Type Calculate Dimensio ﬂ
Mini;num LengtthI} 10 in
Minimum Width({Fw) 200 in
Minimum Thickness(Ft)| 10 in
Maximum Lengtthl} 400 in
Maximum Width({Fw) 400 in
Maximum Thickness(Ft)| 100 in
Plan Dimension Inc. 1 in
Thickness Increment 1 in
Offset X direction{Oxfl) | -12 in
Offset Z direcﬁc-n:{)iql} -24 in

Length/Width Ratio 4

Set as Default

Pressures at

Four Corners

X
1 2
z a5
4 ' 3
Pressure at | Pressure at | Pressure at | Pressure at Area of footing
Load C corner 1 corner 2 corner 3 corner 4 in uplift (A )
oad tase (ay) (ay) (ay) (ag) oY
kN/m~2) | (en/ma2) | geeyma2) | enyma) (m%)
1 30.5966 24.8666 8.4182 14.1482 0.000
1 30.5966 24.8666 8.4182 14.1482 0.000
1 30.5966 24.8666 8.4182 14.1482 0.000
1 30.5966 24.8666 8.4182 14.1482 0.000

Copyright © 2010 Bentley systems Inc.
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What’s New in STAAD.foundation Release 5.2

Crack Control Check
Crack control rebar spacing is now checked and reported for footing designed by the US

([
code (ACI 318, chapter 10). Crack control check is already implemented for Indian Code.

Selected Bar Size = #5
Minimum spacing allowed (S ) = 4.000 in
Selected spacing (5) = 8.384 in
Siin <= 5 <= 54, and selected bar size < selected maximum bar size...
The reinforcement is accepted.

According to ACI 318-05 Clause No- 10.6.4

Max spacing for Cracking Consideration = 10.000 in
Safe for Cracking Aspect.

Based on spacing reinforcement increment; provided reinforcement is

#5@8.384in o.c.

Isolated Footing Self Weight Calculation
Self weight calculations will be performed based on final footing size. This feature will

(]
provide accurate service checks and you do not need to refine the footing thickness.

e Advanced Grouping Option
Grouping isolated footings creates a separate job with dimensions of the governing
footing. The calculation sheet is generated with one footing for the group.

? @\ Group B

Isolated

Group A
|-\ _/
[
Footing Mo Group ID Foundation Geometry
- Length Width Thickness
2 1 3.333 ft 3.333 ft 1.000 ft
3 2 3.333 ft 3.333 ft 1.000 ft
Footing Mo Footing Reinforcement Pedestal Reinforcement
Bottom Reinforcement(M_) Bottom Reinforcement(M,) | Top Reinforcement(M_) | Top Reinforcement(M.) | Main Steel | Trans Steel
2 #3@8inc/c #4 @ 16 in c/c #4 @ 16in c/c #3 @ 8in c/c N/A N/A
3 #3@8inc/c #4 @ 16in c/c #4 @ 16in c/c #3 @ 8inc/c N/A N/A
Page | 13
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What’s New in STAAD.foundation Release 5.2

Plant Foundation

e Vertical Vessel Octagonal Footing Dimension Increment

Vertical vessel octagonal footing increment can now be given as an input. With this feature,
footing size will comply with common formwork increment requirements.

Data Input Wizard I
STAAD.foundation VSI GEOMETRY

Pieet Formiston]

L Vertical Vessel Footing ) unit——— Foundation Type . Founda-tion Supp-ort Type —
@ Geometry |V it I = |V ¢ Octagonal Foundation |V ' Sail Foundation
. Anchor Geometry € Square Foundation " Pilecap Foundation
4 Primary load cases
B3 wind Load Generation Vessel Geometry ———————  ~Pedestal Geometry Elevation ————————
T Time Period Effective Diameter Dve) [60 | |Diameter Op) |72 Bottom Of Footing
Bt seismic Load generation Hyve Elevation (B.0.F)
le Load Combination Effective Height (Hve) 380 Thickness (Tp) |24 1200
'E Design Parameters

Footing Geometry Overburden and Buoyancy
Diameter (OF) !aﬁ— ax.| 120 Depth to Water Table (Dw) | 360
Footing Dimension Soil Depth (Ts) |24
Increment 1892
Height [T1] in. | 29 Max. |43
] I ¥
. < Previous ’6 Mead > ] [6 Cancel ] . Finizh
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