1. TINH TOAN KIEM TRA VONG
a. LY THUYET TiNH TOAN
- Su xuét hién cua vét nit trong bétong khi chiu lyc, dan tdi giam do cling tiét
dién va lam tang do vong
- S 1am viéc dai han cua két ciu BTCT, can xét t&i cac yéu td tir bién va co ngot
cling nhu tac dung dai han cua cac loai tai trong. Theo TCXDVN 356-2005, do
vong toan phan f dugc tinh nhu sau:

f=f1-f2+13

Trong do:
+ f1: 46 vong do tac dung ngan han cua toan bo tai trong
+ f2: 46 vong do tac dung ngin han cua tai trong dai han
+ £3: d§ vong do tdc dung dai han cua tai trong dai han

Vi két cdu san 1am viéc theo hai phuong, viéc tinh vong chi ti¢n trong thuc
hanh khi dung phuong phap PTHH c6 ké dén cac yéu t6 trén khi tinh bién dang.
Dung chuong trinh SAFE 12.x dé tinh toan do vong trong thiét ké cong trinh Ia
phu hop véi sy lam viéce thuc té cia cong trinh.

- Tai trong: dé tinh toan vong thong thudng dua vao cac trudng hop tai sau:
+ DEAD: chi ké dén trong lugng ban than (Self Weight Multiplier = 1)
+ SDEAD: trong lugng cac 16p hoan thi¢n san (Superimpose), va tai trong
phu thém.
+ LIVE: hoat tai tac dung 1én san. Theo TCVN 2737-1995, hoat tai cling
c6 thanh phan tac dung dai han, thudong chiém 20%-30% gia tri cta hoat
tal toan phﬁn. Pé thuan tién va don gian hoa vi¢c khai bdo tai trong vao
chuong trinh ta ding hé s6 0.3 cho thanh phan dai han cta hoat tai.

b. CAC BUOC KHAI BAO TRONG MO HINH TiNH TOAN SAFE v12.3.0
e MOo hinh str dung cung cac dac trung hinh hoc, vat li€u va tai trong
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Rebar Specification: Cot thép bd tri theo thiét ké

- .
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£ SAFE 1230-T33 Block € T |

File Edit View | Define | Draw Select Assign Design Run  Display
D é H s RN Materials...
o Slab Properties...
IR | 528 Model Explon B: ':"' s
: e am Properties..
T || Moce! [Dinpiny |
£~ Model Defind Reinforcing Bar Sizes...
i’ &1 Coordiny Tendon Properties...
J =] Property
- M Column Properties...
(= - S -
,.ﬂ - Bd Wall Properties...
o #- Re Soil Subgrade Properties...
T
\ ® C:: Point Spring Properties...
S - Wy Line Spring Properties...
& *- Sq -
x ®- Pd Coordinate Systems...
) #- L
r - Lsagnl 1] | Soves- 2
- Lo Mass Source...
+ Lo
= #- Lo Load Patterns... N
e &~ Groups Load Cases...
=1~ Objects
® - Any Load Combinations...
5 c ';' Add Default Design Load Combinations t
2 °
e s Convert Combinations To Nonlinear Uplift Cases...
=i ® :: Database Table Named Sets...

Ké dén tac dung dai han: dung hai dic trung 1a Creep Coefficient (CR) cho tir
bién va Shrinkage Strain (SH) cho co ngét. Theo tiéu chudn Eurocode 2 véi cac
diéu kién: thoi gian dai han, nhiét do va d6 4m mai truong theo diéu kién Viét
Nam, tinh ra: CR=1.7 va SH=0.0003



™) Nonlinear (Allow Upkft)
™) Nenfinear (Cracked)

i@ Monlnear (Leng Tem Cracked)

Creep Coeficent
Shnnkage Strain

1.7

0.0003

e Céc t6 hop tinh vong: define trong Load Cases
+ f1 = 1*DEAD+1*SDEAD+1*LIVE
(46 vong do tac dung ngan han cia toan bo tai trong)

259 Load Case Data - Linear Static

Load Case Name
f1

Initial Condrbions

Load Case Data Notes

[ Modfy/Show Notes.. |

@ Zero Initial Conditions - Start from Unstressed State

e at End of Nonlinear Case

Loads Appied

Load Name

CTS

DEAD

LIVE1

LIVEZ

TUONG

-

A A]faff4] 4

L%
Load Case Type
[Staﬁc - ] [ Design...
Analysis Type
@ Linear
() Nenfinear {Allow Uplft)

@ Nonlinear (Cracked)
(Z) Nonlinear {Long Term Cracked)

Uplift Sclution Control
Force Convergence Taolerance (Relatrie)

0.00001

Voi Anaiysis Type la Nonlinear (Crac ked).
+f2 = 1*DEAD+1*SDEAD+0.3*LIVE

(d6 vong do tac dung ngin han cua tai trong dai han)




) 154 Load Case Data - Nonlinear Static J 2] = |

Load Case Name Load Case Data Notes Load Case Type

F2 [ Mody/Show Notes ] st =] [ Desan. |
Initial Conditions Analysis Type

@ Zero Initial Conditions - Start from Unstressed State @ Linear

() Continue from State at End of Monkinear Case ) Nonlinear {Allow Uplift)

@ Monlinear {Cracked)
© Nenlinear (Long Ter Cracked)

Loads Applied Upift Sclution Control
Force Convergence Tolerance (Relatve)
Load Name Scale Factor

» |cTs |1 0.00001
DEAD =|1
LIVE1 |03
LIVE2 |03
TUONG =|1

* -

Voi Analysis Type la Nonlinear (Crac ked)

+ f3 = 1*DEAD+1*SDEAD+0.3*LIVE
(do vong do tac dung dai han cua tai trong dai han)

" 384 Load Case Data - Linear Static 4 | % |
Load Cace Name Load Case Data Notes Losd Case Type
F3 [ Mody/Show Notes ] (5t »| [ Desn ]
Initiel Condiions Analysis Type
@ Zero Iniial Condiions - Star fram Unstressed State © Linear
) Continue from State at End of Noninear Case ) Moninear (Mlow Upif)
©) Noninear (Cracked)
e Loads s evious Case are induded in the curen @ Moninear (Long Tem Cracked)
case S Creep Cosfficent 17
Shinkage Strain 0.0003
Loads Appled Upit Solution Contiol
Force Convergence Tolerance (Relative)
Losd Name Scale Factor
c1s Bk 0.00001
DEAD -]
LIVET |03
LvE2 *[03
» [Tuonc |1
* =

Voi Analysis Type la Nonlinear (Longterm Crac ked); CR=1.7 va
SH=0.0003

e Két qua, liy voi do vong max (don vi mm):
+f=f1-f2+13
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General Data
Load Combination Name F=F1-F2:F3
Combination Type Linear Add -
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Design Selection
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c. KET QUA TINH VONG BANG PHAN MEM SAFE

- b6 vong:

f1 = 8.35 mm (d6 vong do tac dung ngan han cila toan bd tai trong)

2 = 7.50 mm (d6 vong do tac dung ngan han cua tai trong dai han)

f3 =21.21 mm (d¢ vong do tac dung dai han cua tai trong dai han)

- Do vdng toan phan:

f=fl-f2+f3=8.35-7.50+21.21 =22.06 mm < [f]= 25 mm (D0
vong gidi han theo TCVN)




How to setup cracked section analysis in SAFE
v12?

There are two types of cracked section analysis i.e., Immediate Cracked Deflection and Long-Term
Cracked deflection accounting the creep and shrinkage effects.

In SAFE v12, cracked section analysis can be setup using two different methods which are described
as follows:

1) Apply a single load pattern in load case and start another case continues From State at End of
Nonlinear Case.... For example, adding DEAD, SDEAD and LIVE load case for performing cracked
section analysis creates the following three cases:

a. Add DEAD Load case using Nonlinear (Cracked) started from Zero Initial Condition.

b. Add SDEAD Load case using Nonlinear (Cracked) started from using From State at End of
Nonlinear Case "DEAD".

C. Add LIVE Load case using Nonlinear (Cracked) started from using From State at End of
Nonlinear Case "SDEAD".

DEAD load case predicts the cracking from zero initial condition when no load was present and
computes the cracking due to application of DEAD load pattern. Adding SDEAD in other case staring
From State at End of Nonlinear Case "DEAD" uses the stiffness at the end of DEAD load case and
computes the additional deflection due to SDEAD case. The reported deflection shows the total
deflection due to DEAD plus SDEAD case. However, this method is unable to recognize the increase
in DEAD load deflection due to increase in cracking when SDEAD load is added. Therefore this
method is not recommended.

2) The recommended method for computing cracked section analysis is to apply all load patterns in a
single load case and use the Crack analysis or Crack Long-Term Analysis Option as discussed below:

Immediate Cracked Deflection:

Apply all loads (i.e. DEAD + SDEAD + Live) in a single load and use the Crack Analysis option.
Long-Term Cracked Deflection:

The creep and shrinkage effects are only applicable for sustained type loading i.e., DEAD, SDEAD
and a portion of LIVE load (in case of Warehouse, Stadium etc.) if applicable. The analysis is divided
into two category cases i.e. a cracked section analysis which determines the incremental deflection due
to nonsustain portion of LIVE load and the long-term cracked analysis which includes the sustained

type of loading including creep and shrinkage effects.

A 25% Live load is assumed to be of sustained type in the example shown below:



Case 1: Short term load with short term concrete modulus (DEAD + SDEAD + WsLIVE) where Ws =
1.0 (i.e. Crack analysis)

Case 2: Permanent load with short term concrete modulus (DEAD + SDEAD + W LIVE) where ¥\ =
0.25 (i.e. Crack analysis). Use WL = 0 if 100 percent of LIVE load is nonsustained type of load.

Case 3: Permanent load with long-term concrete modulus plus creep and shrinkage (DEAD + SDEAD
+ WLLIVE) where W, = 0.25 (i.e. Long-Term Cracked analysis with creep and shrinkage)

The long term deflection is the combination of Case 3 + (Case 1- Case 2)

The difference due to Case 1 and Case 2 represent the incremental deflection due to non-sustained
loading without accounting creep and shrinkage for fully cracked structure.



