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Introduction FLS in SADS v17

1 Introduction FLS in SADS v17

According with Clause 2.1.2 and Clause 2.2.3, we should check the effect of the design fire.

SADS v17 can check the Ultimate Limit State(ULS), Serviceability Limit State(SLS) and Fire Limit

State(FLS) according the requirement of the building structures.

When checking the FLS, the strength of concrete and reinforcement should be based on the
values given in clause 3.6, and the partial safety factors for loads and materials should be based

on the values given in clauses 2.3.2.7 and 2.4.3.2 respectively.

The data structure has a limited changes from SADS v16. Users can do the FLS checking by

SADS v17. The following topics introduce the changes of input data.

1.1 Master Data

We add Enforce Fire Limit State checking check box.
FfiMaster Data

General | stresses | iabi)| Siab(2) | Beami1) | Beam(2) | Column | wall | Lintel | Jairt | PHAP172] Load | Save |

—&wvailable Diameters

i Lateral Load Direction——————

=
(=]

Diameter ﬂ

a8
10
12
16
20
25
32
40 _I
rConcrete Cover
¥ teasured to Main Bar

[ e e = I B T e

pry

= Measured to Stirup

o

—Option
Dezignation of high tenzile bar IY 'l
Drengity of reinforced concrete 240

[~ Consider flange of beam in analysis
[~ &utomatic print description

[~ Print core pragram infarmation

[~ Print BD reference number

[v Bi-direction of wind and dynamic load
[¥ Enforce PNAP 172

¥ Lock Auta field

E Enforze Fire Limit State check@

—Shear Walue
* Calculated by M/L Formula

" Taken from Analysis Output

tarking Beam Section——
% width % Depth

= Depth & Width

Ma| Wind |Dynamic| Sl | ﬂ
DEEERE

2 hd hd by

3| U u

4| v Y

5 |

6 |

7 |

5 |

3 |

10

11

12

13

14
—Fasitioh of Lateral Bending Maoment——
€ Center of Support

£+ Edge of Suppart

—Block Reqion for Inclined Members————

Block from | 1200 to 300.0

I=L LCloze |

[TEsTDATA |CPR2OD4 |

This is a main switch for FLS checking. You can un-check this check box to skip all FLS checking

if you find the checking is not necessary for your project.

©1982-2014 Gold Sun, All rights reserved.




FLS Checking

1.2

Floor Data

When we check the Enforce Fire Limit State checking check box, we add design temperature for
FLS checking on each floor.

Floor Information
Floar Data 7 "
Mo| FlCode | Floor Mame |Altemative| Lewel | CI.COVBerI.Coverl Cl.Concrete | “Wl.Concrete | Temper. [§ Batch C. ﬂ
| 1 |UR/F UPFER ROOF [ 55,5300 25 25|C40 c4n ‘m LR
2 |RF/F ROOF FLOOR = 52700 25 25|C40 Can 5000 RF
| 3 [13F 13TH. FLOOR £ 49,500 25 25|C40 can 5000 13
I 12/F 12TH. FLOOR O 46,300 25 25|C40 c4n RO0.0 TF
| 5 |1 11TH. FLOOR = 43.100 25 25|C40 can 5000 TF
| B 10/ 10TH. FLOOR = 39,300 25 25|C40 can A00.0 TF
| 7 | 09/F 9TH. FLOOR O 36700 25 25|C40 c4n RO0.0 TF
| B8 |08/F 8TH. FLOOR = 33.500 25 25|C40 can 5000 TF
| 3 07F 7TH. FLOOR = 30,300 25 25|C40 can A00.0 TF
10 06/F ETH. FLOOR O 27.100 25 25|C40 c4n RO0.0 TF
E 05/F 5TH. FLOOR = 23.900 25 25|C45 Ca5 5000 TF
| 12 04/F 4TH. FLOOR = 20,700 25 25|C45 Ca5 RO0.0 TF
13 03/F 3RD. FLOOR O 17.500 25 25|C45 C45 RO0.0 TF
14 |02/F ZMD. FLOOR = 14.300 25 25|C50 Ch0 5000 2F
?ﬂ‘l 'F 15T FILONR =1 10030n 2R 2RICRN R k RN I'Ij 1F LI
- Global Change —
Impaortant Maote:
04 Code Mew Code If beam, column, wall and lintel data have been input, the floor code in the grid can not be
j I ﬂ changed directly an the grid, atherwize some data can not be retreived from database.
Please uze global change to change this floor code.
:__'E Add | 7 Insert | % Delate | Save | ﬁ lgrore | j-'L Close |
[TESTDATA |CP2o04 | 4

You can enter the design temperatures on different floors. If you enter zero on a specific floor, the
FLS checking on this floor will be skipped.
When we un-check the check box, the new Temperature data will be hidden.
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Introduction FLS in SADS v17 3

1.3 Batch Code

When we check the Enforce Fire Limit State checking check box, we add design temperature for
FLS checking in each batch.

Batch Code

—
Mo, Batch Code Concrete Grade | Floor Levell FLS Temperature| | Auto Important Mote:
=00 0
1 |UR L35 - 20 The batch code must
2 |RF C35 be input before
1 12 35 inputting slab and
beam data and do rnot
4 |TF L35 change or delete the
g |2F can batch code after the
£ |14 40 zlab or beam data have
been input, othenwise

7 _|1F C40 these data can not be
a |GR C40 retreived from
3 |[BS C40

10

11

12

13

14

15

16

17

18 ﬂ

:__-E Add | 75 Insert *+3 Delete | Save | % lgnore | j-'|_ LCloze |
[TESTDATA |CP2o04 | 4

You can enter the design temperatures on different batches. If you enter zero on a specific batch,
the FLS checking on this batch will be skipped.
When we un-check the check box, the new Temperature data will be hidden.
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FLS Checking

1.4

Slab Data

When we check the Enforce Fire Limit State checking check box, we add Permanent Imposed

Load check box in slab data.

Maintain Slab Data

—Batch Code——— Mark and Tup —Dead Load
|-|3 vI Batch Code Firishing and Filling I 0.750
—Eisting Slabs—————— Slab Mark I'] 51 Partition Load I 1.000
Slab Mark liI SlabType [2 7] —Impoged Load
] 1351 _ _ Load Class |1"5, 8 'I
1352 - Dimensio
| 1354 Thickness | 125 Distributed gk | 3.000
Battomn Caver I 13 Concentrated Gk I 5.000
Top Cover 15 Effective ‘width I 1.000
Shart Span I 3.000 E? Permanent Imposed Lu:uadj
Long Span m
Other Load
Check Crack———— 7 | Dynamic Load I 0.000
Expozure Clazs IE "I Uplift Load I 0,000
| Tension m Paint Dead Load 0.000
~Optio —Generate D at Pairit Live Load (M) I 0.000
¥ Inheriting Input Data Auto Generate Point Live Load [P] 0.000

Copy |

5 Delete |

§ave | % lgnare | ﬂ;lose |

[TESTDATA |CP2o04 |

Z

The major different of data structure between USL and FLS is Imposed load (live load). In USL, all
live loads have the same load factor v, for the same load combination, please refer to Table 2.1 in
clause 2.3.2.1. In FLS, the permanent imposed load has different load factor y; than non-
permanent imposed load, please refer to Table 2.2 in clause 2.3.2.7. So, we need to use this
check box to specify the load factor v;  each slab. For slab with y; = 1.0, you should check this
check box. For slab with y; = 0.8, you should un-check this check box. For additional point load,

you should provide point live load (N) - non-permanent and point live load (P) - permanent when
you check the Enforce Fire Limit State checking check box.
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Introduction FLS in SADS v17 5

1.5 Beam Data

When we check the Enforce Fire Limit State checking check box, we split the live load to non-
permanent and permanent.

Maintain Beam Data

rBatch Cade——

ALL ~

Ewisting Beams
Bearn Mark |:|
13E1 =
132

1383

13E4

13B5

| |13B6

! 131

13BX10

13BK2

13B-3

1384

| 13EX5

|| 1388 <

—Optio
[ Inherting Data

—Bearn Data

wfidth
Depth

b ark. |1 izk |
Span | 6000

450

Ywfidth Cff. I 0

Flange ‘width 0 Exposure Class m Suppart Area 0.00
Flange Depth I—U Contact Surface m Segment No. Iﬂ
Baottom Cover |—25 Load Class |1"5. 7 "I v Section Design

Top Cover Load YWidth
Side Caover - Concentrated Ok IW

Beam Load

M M armne | Typel At | Flag
1[0wr 1} W

| 2[10mwalL 0

| al1381 1 B

|4

| 3

| E

| 7

| 8

| 3

=

Delete |

I:gpy | §ave | % lgnore | ﬂglnse |

[TESTDATA |CP2o04 |

We need provide the non-permanent and permanent imposed loads of beam load with the Attr
flag be blank only. For beam loads that transferred from slabs, beams and columns, the non-
permanent and permanent imposed loads are split automatically.
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6 FLS Checking

1.6 Wall Load

When we check the Enforce Fire Limit State checking check box, we split the live load to non-
permanent and permanent.

Maintain Wall Data
wall Data | Wal Section WallLoad |
—Existing Load—— [Header Data
Load Code B Load Code ICW'I LO3
BE vl Lo
CwiLD2 = oae
M Cw1Lo3 Mo| LoadMame | Type | Atr | Fieed [Effect] DL/ [ LLNMe | LUF) | % [ ¥ | Auo i’
vl | 1[13s4 5 foof 3000 nood| 3000 o0on
Tl owALos | 2[13s2 s I 00 oooo  oooof ooon 1s00 X
[ | cweLos | 31386 B R X [ 18000 000 3000 R
[ |cwiLos | 4|13Ex7 B L X [ om g.000, 3000 [
[ [cwiLog | 5|13BY6 B L K [0 =000 nooo 3000 [
[ |P5L02 i B IR E B R K [ zom 0.000 0.000 X
BEE | 7|1385 B L I [ soon 3000 3000 X
| |PsLos | 8/138v3 B L M [ s soo0 3000
| |PsLos | 9/138v3 B R X [ 2000 s.000 o.000 R
[ |PsLos 10
| |PaLos | 1]
| |P5L0s | 12
[ |PELOZ | 13 =
| |PELO3 o — =
+ : -
B Copy | B save | _-ﬁ lgnore | j"Lg.:.se |
[TESTDATA |CP2o04 | 4

We need provide the non-permanent and permanent imposed loads of wall load with the Type flag
be blank only. For wall loads that transferred from slabs, beams and columns, the non-permanent
and permanent imposed loads are split automatically.
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Introduction FLS in SADS v17 7

1.7 Lintel Load

When we check the Enforce Fire Limit State checking check box, we split the live load to non-
permanent and permanent.

Maintain Lintel Data

Lirtel Data  Lintel Load |

—Existing Data— [Header Data
LoadCode  |=| | | LoadCode [LB1L03
LE1LOZ _
; LB1LO3 Lintel Load e ~
BEET Mo| Mame | Twpe| &t | Flag | DL | Ly | LLP | oMl | biM) | civ] | Aue i’
" |LB1L0s ETR 0500
LB1LOG
LE1LO8
LB2L0Z
| [LB2L03

LB2L04 | |
LE2L05
LB2L0G
LE2L08
LB3LOT

EEEENEEEENE
— O

jry
(=]

13 =]
[ g -f |

Egpy | §ave | ﬁ lgrore | ﬁglose |

[TESTDATA |CP2o04 | 4

We need provide the non-permanent and permanent imposed loads of lintel load with the Attr flag
be blank only. For lintel loads that transferred from slabs, beams and columns, the non-permanent
and permanent imposed loads are split automatically.
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8 FLS Checking

1.8 Corbal Data

When we check the Enforce Fire Limit State checking check box, we split the live load to non-
permanent and permanent.
ffiDesign Corbel

Ewizting Columins—— [ Corbel Data

Corbel MalkITEST-'I Length| 0500 Lever .-’-‘«rml 0.300
Width 500 Depth I 200 Cover I 25

Concrete  |C40 A Design Temperature I n.a

Loading = =
Mo Mame | Type | DL LLIM) | LLF |
1 [e1 | 56350 £2.320 0.000
EE E 123.560 £3.540 0.000
3
4
5
&
7
8 \, /

75 Hew | % Delete | ﬁave | f; |@nore | Diesign | ﬂglnse |

[TEsTDATA |cR201z | 4

We need provide the non-permanent and permanent imposed loads of corbel loading with the Attr
flag is "E" only. For corbel loading that transferred from slabs, beams and columns, the non-
permanent and permanent imposed loads are split automatically.

2 Synchronize Thickness of Walls

When you change the thickness of elements of wall section and you want to update the e2k file in
Linking ETABS Data Sub-command, you should manually change the thickness of panels. SADS
v17 provides a use full matching function to synchronize the thickness of panels with the
thickness of wall elements automatically.
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Synchronize Thickness of Walls

inking ETABS Data

Functions | Load Mapl Floar Mapl Line Mapl Fier Mapl Fievs, Map PanelMap | Bay Mapl

Panel Thicknes

Floor| Wi w2l w3 owd| ows| wel owrl wsl wal wanl wn| wiz]
UR/F 20 200 200 200 2uud 200 200 200
RF/F 200 200 200 200 200 200 200 200 200 2200 200 200
13/F 200 200 200 200 200 200 200 200 200 200 200 200
12/ 200 200 200 200 200 200 200 200 200 2200 200 200
11/F 200 200 200 200 200 200 200 200 200 2200 200 200
10/ 200 200 200 200 200 200 200 200 200 200 200 200
09/F 25 2\ 25 25 25 25 28 2/ 2% 25 25 205
08/F 25 2/ 25 225 25 25 28 2/ 2% 25 25 235
07/F 225 2% 225 225 225 225 25 2% 225 25 25 20§
0G/F W5 25 25 25 25 25 2| 2/ 2% 25 25 205
05/F 250 250 250 250 250 250 250 280 250 250 250 250
04/F 250 250 250 0 280 0 280 250 280 280 280 280 250 260
03/F 250 250 250 250 250 250 250 280 250 250 250 250
02/F 250 250 250 250 250 250 250 280 250 250 250 250
01/F 250 250 250 20 250 %0 250 30 250 B0 250 B0 o
o | 5]

EE tap | ﬁave | ;{; lgrore | E-'Lglose |

[TESTDATA  |CP2013

4

When you click the Map button, SADS matches the thickness of panels and the thickness of wall
elements. If the matching is success, the text color is changed to red and the background color is
changed to yellow. If you run the Maintenance Wall Data Sub-command and open the Wall

Section page, you can see the appropriate panel names are inserted to the wall section data.

f:f!Maintain Wall Data
wallData Wall Section | wall Load |

—Ewisting Sections— | [ Header Data
Sect. Code |I=] Section Code IEW1 502 Effective of Shear Lag I 0.000
T /1501 Tarsional [nertia 0.000000 (Far designing lintel on core wall by claszical method only)
w1502 wall Section
[ |cwisos Mo | EiM) | DI | ®M) | ¥iM) | angle | %) | SLlagf Panel § Subawal [
= Fa5m 1 1.DDD| Q200 0000 -0o00 000 0000 M ofw2 TR —
_|F5s02 2 1.000 0200 2000 -0100 000 0000 M) w3 CR1
| |P5503 3 1.000 0200 3.000 0100 000 0000 Mo)wd CR1
= FESO 4 1.000 0200 5000 0000 000 0000 Mofwh TR
|_|FESOZ _I 5 3000 0200 0000 2500 000 0000 Mofw0 CR2 @
|_|FESD3 £ 3000 0200 3000 25000 000 0000 M fWwid CR2 =
7 0200 3000 -0700  ©.000 000 0000 M ofWw? CR3 w2 d
8 0200 3000 2900 0000 000 0000 Mo)we CR4 -
g 0200 3000 59000 0000 000 O0000 M iWS CRA i
10
11
12
||k =
;" Hew | 1' Delete | Copy | Save | J-,{: |@riare | j-'L LCloze |

[TESTDATA  |CP2013

Z

These panel names can synchronize the thickness of panels and thickness of wall section
elements. You may try to change any thickness of wall elements in Wall Data Sub-command and

check the appropriate thickness of panels in Panel Map of Linking ETABS Data Sub-command,

you can see these thickness of panels are updated according the modified thickness of wall
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elements automatically.

Manually Input End Coditions

The effective height of column can be calculated using By Table option defined in Master data.
The end condition is defined by SADS according with the section size of column and beams. If
you prefer to define these end condition numbers by yourself, you can enter the end condition

numbers to following grid.

K Maintain Column Data M= E3
Exigting Columng—— Header Data Fool Brach
Lalulilgin . racmg ]
Calumn Mark|; Calumn MarklE‘] & Hinge [ Transfer plate connection [ Braced ins
! £ Angle I 0.0 " Fixed Auto Ge : [~ Bracedin -y
c2
B [} rColumn D ata Connected Beams on 12/F
| ca Fioor |B{mm]|Dfmm]| Hxit) | Hy(] |FF | Fix | Ext | Check | = # | Beam Mark| Flag | Angle| Auto
| |cs UR/F 0 3200 3200 1 1800
| |cs RE/A | 450 450 3200 3200 o (%X O] s | 2 TBX1 L
o7 13F | 450 450 3200 3200 o O] O] M El R
o8 12/F | 450] 450 3200 3200 10 O O M | 4| TEYT L
| |ca — | ||nF | 450 450 3200 s200 20 O] O] S 51 % _|
| |co 10/ | 450 450 3200 3zoo a0 O] ] M 62 ¥
| e D/ | 500 500 300 zzoo 40 O] O] W | 7 [N R
| [z 03/ | 500 500 3200 3200 40 [0 0] s Bl L .
| |13 o7/F | 500 500 3200 3200 40 O O W 4| L oo R
| |14 0g/F | 500 500 3200 3200 40 O O N 10N L oo
| Jcs 05/ | 550 550 3200 3200 40 [0 0] 5 BV
4/F | 580 550 3200 3zoo 40 O] O] W Lo Ol i =
|| | foE | ss0 s 3em s w0 B EON pad s
e LoadedLergt IS
"p"l | :’l b Distibuted ok | 0.0
Fiadd | T Insert | 5 Delete | ER; Copy | B 5ave | * Ignare | ﬂglnse |
[TEsTDATA |cPemiz | i

In the line #5, the end condition 1 in X-X direction is defined. In the line #6, the end condition 2 in
Y-Y direction is defined.
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Default Values in Floor Data 11

4

Default Values in Floor Data

In SADS previous version, the height of lowest columns are hard coded to 1.5 M. In SADS v17
You can define the height of lowest column in Floor Data Sub-command.

IFloor Information

Floor Data
Mo| FlCode Floor Mame |Altemative| Lewel | CI.COVBerI.Coverl Cl.Concrete | Wl Concrete | Temper. | Batch C. | -~
| 1 |UR/F UR/F [ 55,5300 25 25 C40 C4n ES0.0 LR
2 |RF/F RF/F = 52700 25 25 C40 can E50.0 RF
|3 13 13F a0 49,500 25 25 C40 can E50.0 13
I 12/F 12/F O 46,300 25 25 C40 C4n ES0.0 TF
| 5 |14 11/F = 43100 25 25 C40 can E50.0 TF
| B 10/F 10/F = 39,300 25 25 C40 can B50.0 TF
| 7 |09/F 09:/F O 36700 25 25 C40 C4n BA0.0 TF
| B |08/F 08/F = 33.500 25 25 C40 can 5500 TF
| 3| 07F 07 /F = 30,300 25 25 C40 can B50.0 TF
10| 06/F 0B/F O 27.100 25 25 C40 C4n BA0.0 TF
E 05/F 05/F = 23.900 25 25 C45 Ca5 5500 TF
| 12 04/F 04/F = 20,700 25 25 C45 Ca5 BAO.0 TF
13| 03/F 03/F O 17.500 25 25 C45 C45 BA0.0 TF
14 |02/F 02/F = 14.300 25 25 CE0 Ch0 5500 2F
‘I_ N ik =1 10 30N 2R 2RCRN R RRIM 1F LI
Lowest Dimension— | [ Global Change
[ Optians—— OdCode  Mew Code :PLD pitant ol - ; ; i
o eam, columr, wall gnd lintel data hgve beenlmput, the: floor code in the grid
 Level 1.600 I j I ﬂ can nat be changed directly on the grid, athenwize some data can nat be
retreived from databaze. Pleaze use global change to change thiz floor code.
:__-E Add | 75 Insert | *+% Delete | Save | % lgnore | j-'|_ LCloze |
[TEsTDATA |cR201z | 4

In Lowest Dimension group box, you can define the height of lowest columns in this project. If you
select Length option, you can enter the height to the edit box directly. If you select Level option,
you can enter the level of the top of pile cap. The height of lowest columns are equal to the
distance between the level and the level of upper floor.
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