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1. Introduction
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1. Introduction

v" Development of Structural Safety Assessment Software
- Construction load model
- Verification of model through comparison with field measurement
- Cracking and load resistance of early-aged slab during construction

- Failure probability prediction of early-aged slab during construction
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2. Basic Concept of Load Transfer during Construction

v Construction Load?

: Slab load transferred through form shores that support upper slab weight

The load previously supported by
the 2 floor shores is redistributed
to the top three slabs

according to their stiffness ratio

* Assumption:
same slab stiffness
three levels of shores

: shoring

0.00 0.00 + 0.26 = 0.26
1.00 0.74
0.14 0.14 + 0.33 = 047 047 + 0.26 = 0.73
0.86 1.53 1.01
143 143 + 0.33 = 1.76 1.76 + 0.25 = 2.01
0.43 0.77
1.43 143 + 0.34 = 1.77 1.0
The load of the top slab is
distributed to the three slabs
below, which are connected by
shores, according to their
stiffness ratio
Initial Concrete casting Remove shores
Condition at the 6t floor of the 3 floor
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3. Construction Load Prediction Model

v' Verification Site Information
Planned Construction Schedule
- Construction cycle of each floor
- Number of floors supported by shores
- Removal of temporary support

- Removal of regular support

: Regualar support ‘ ‘ ‘ - Temporary support

. 7 days

: 3 floors

: 4 days after casting the top floor
: 5 days after pouring the top floor

Cast 6t floor

Remove temporary supports
in 5t floor

Remove temporary supports
in 4t floor

Remove regular supports
in 3 floor

Remove regular supports
in 2nd floor

Remove regular supports
in 1t floor
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3. Construction Load Prediction Model ‘

v" Measurement of Construction Loads
Site Information
- Reinforced concrete wall structure
- Specified concrete strength: 40 MPa
- Rebar yield strength: 500 MPa

11010
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3. Construction Load Prediction Model

v" Measurement of axial shore force

Regular support Temporary support

0 (e
& NS TNGTE

- Supporting the upper slab - Supporting the rail that
- Remains in place even after supports the slab formwork

removing the slab formwork - Removed together when
removing the slab formwork
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3. Construction Load Prediction Model

v Conversion to Construction Load

Construction Load = Upper shore force + Self-weight of slab — Lower shore force

* At this time, the shore force should be converted to DL (Dead Load) units for calculation

oF

S5F

4F

3F

2F

[THH

SIS

Upper Shore Force for the 5th Floor Slab

Lower Shore Force for the 5th Floor Slab
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3. Construction Load Prediction Model

v Calculation of Construction Load for Lower Floors Regualar support

Load,

vy

Load,

10
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3. Calculation of Construction Load

v' Concrete casting of slab

- Regualar support

Load,

- Temporary support

LS, Slab stiffness - kg,

Regular support stiffness: k4, temporary suppport stiffness: k,
LS,, Slab stiffness kg,

Regular support stiffness : k5,
LS5, Slab stiffness kg3

Regular support stiffness : k3,

LS,, Slab stiffness : kg,

ke, 0 0
[Kfsl] == 0 kS3 0
0 0 kg

- &
ki1 + kyo
LSy, k
2 52 9- 9
ksp21
LS3, k
3 s3 9‘ 9‘
ksp31
ks4- L/

L

DL + LL % LS, Uy
( 0 >= [Krr] (”3>» LS3 | = [Kpq] (”3>
0 Uy LS, Uy

igz = [Kpsi) (112) = [Kpat] [Kps] ™ (DL g LL)

LS4_ v4- 0

ksy + ka1 —k3q 0
|Keel = | —kan ksz + ky1 + k3q —k3q
0 —k3q ksq + k31

11
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3. Calculation of Construction Load

v" Removal of temporary supports LSy kst ’ )
STEP 1. "“*"“§
LS,, ks
BER = 2
11 11
HERE Fsp21
Regualar support I 11 1 :Removed temporary support .
LS, kg
3 3 9‘ 9‘
ATHHHE LS,, Slab stiffness : kg Kapan
i i i i i Regular support stiffness: k,, temporary suppport stiffness: k;, s 7
[ I
. : LS,, Slab stiffness : kg, L
Regular support stiffness : k,
LS5, Slab stiffness : kg4
Regular support stiffness : k3,
LS,, Slab stiffness : kg,
LS, v, [(~OL(—22—) + L)
- 11 12
LSy | = [Kpat] | V3 | = [Kpsi] [Kpf] 0
LS4 U4_ O
ks, 0 0 ksz + ka1 —ka1 0
[Kfsl]= 0 kg O [Ker]l =] —kaa ksz + ky1 + k3q —k3;
0 0 kg 0 —k34 ksq + k31

12
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3. Calculation of Construction Load

v" Removal of temporary supports LSy kst ' 7
STEP 2. "“*"é
N Pt g %
11 11
R ko
Regualar support I 11 1 :Removed temporary support Lo
3 Ns3 9- 9_
R . ksp31
HHHHE LS,, Slab stiffness : kg
i i i i i Regular support stiffness: k,, temporary suppport stiffness: k;, ks /
[ I
et LS,, Slab stiffness : kg, L
Regular support stiffness : k44 LS, vy DL( kiz )
LS;, Slab stiffness : kg3 LS, | K Va |k PR k61+k12
Reql _ ) LS, _[ fsl] U3 _[ fsl][ ff]
gular support stiffness : ks, 0
LS4_ 774 0
LS,, Slab stiffness : kg,
kg O 0 0]
0 k 0 0
K — S2
Kl =19 70" ke 0
0 0 0 kel
ksi + k11 —kyq 0 0 ]
[K ] — _kll kSZ + kll + k21 _k21 0
2 0 —kyq ksz + ky1 + k3q —k31
0 0 —k3q ksq + k33

13
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3. Calculation of Construction Load

v" Removal of regular supports LS ko g ’ 7
ki1 + kiz §
LSz, kSZ 9- 9
ksp21
Regualar support : Removed regular support
LSs, kg3 5 o)
LS,, Slab stiffness : kg, Kapan
Regular support stiffness : k4 s 7
LS,, Slab stiffness : kg, L
Regular support stiffness : k5,
LS5, Slab stiffness : k¢
Regular support stiffness : k4, LS; [ ] V1 [ ] [ ]_1 0
. . LSZ = KfSl vZ = Kfsl Kff 0
LSy, Slab stiffness : kg, LS, Vs Load,
kg, O 0 ]
[Kfsl] == 0 kSZ 0
0 0 k]
ks1 + ki —ki1 0
[Keel =| —kii ke tkintka  —ky
0 —k3q ks3 + Kz

14



Prediction and Measurement of Slab Construction Load of Wall-type Residential Building e

3. Calculation of Construction Load

v Prediction result

) @ 0E @ G ® O

@ © o (11) (12)
2.5

= With temporary supports

|
|
: = Without temporary supports
|
|

1.5 s

(1) Cast 4t floor

(2) Remove temporary supports in 3" floor
(3) Remove regular supports in 1%t floor
(4) Cast 5™ floor

(5) Remove aluminum supports in 4™ floor
(6) Remove regular supports in 2" floor
(7) Cast 6™ floor

(8) Remove aluminum supports in 5™ floor
(9) Remove regular supports in 3 floor
(10) Cast 7t floor

(11) Remove aluminum supports in 61 floor
(12) Remove regular supports in 4™ floor

Slab Load (DL)

0.5 o

days

15
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3. Calculation of Construction Load

v Prediction result

80

< _ - L= 28
B | Ueams0 MR G = 05T g fo(®) = exp {afit 1035 <1 } F>}f 28
[¢)]
s . “ 4F: f,pg = 56 MPa, ay; = 0.75
q>) E 40 O4F - Jc28 ) flt .
@ = E .
g = ° o 5F: fess = 65 MPa, ag;; = 0.90
OTF

g X AVG 6F f628 = 54 MPa, afit = 0.85
© 0 : . . . .

0 5 10 15 20 25 30 7F fC28 - 56 MPa, afl't = 1.00

Age (Day)

Construction schedule for concrete casting and shoring

Concrete Installation Removal
Floor .
casting Regular ~ Temporary Regular Temporary

3F - Aug 22 Aug 22 09/24 Aug 29
4F Aug 23 Aug 30 Aug 30 Oct 05 Sep 3
5F Sep 2 Sep 16 Sep 16 Oct 11 Sep 22
6F Sep 20 Sep 26 Sep 26 Oct 27 Sep 29
7F Sep 28 - -

16
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3. Calculation of Construction Load

v' Comparison of results

a0 e @ 6 ® 0O 0w . @ © 0O © o 0w
2 = =t t . =+ + 2 t t —t—t =+ —— t
I 11 | [ Il | | | || 11 [ |
4F I 11 | [ Il | | | || 11 [ | 5F
I 11 | [ Il | | | || 11 [ |
I I | [ Il | | | [ 11 [ |
I 1| | [ Il | | | I 11 [ |
15 4 I I I [ [N I 1591 I |1 I [ I
— I | | [ | — | | (I 11
2 L . 2 | : I
[am)
~ Il | | 11 ~ | | | 1
© I | 11 o | | | [ |
© 1 I I I I < 191 I I I Il
S AR = sl ¥k R
11 Il |
= o1l I I = I I Il o
N [ Il | N | [ 11 [ | |
05 4 | | 11 | 05 : : : : I [ | |
—— : Prediction I I —— : Prediction
— : Measurement : : : : —— : Measurement
[ 1 1 | | [ 11 [ 1
0 r r r r r | r |- r |l r | 0 L r r L r L .I L r L1 r L I. L I.
0 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35 40 45
days days
m ® © W w 12 13 @ @ @ a9
A S Y B
2
| | 11 | | | | | | 6F
Lot b Lo ' (1) Cast 4" floor (10) Cast 7t floor
| | 11 | | | | | |
b ' A B ! (2) Remove temporary supports in 3 floor (11). Remove temporary supports in 6™ floor
=l R (3) Remove regular supports in 15t floor (12) Remove regular supports in 40 floor
= Lo b 4) Cast 5™ floor (13) Cast 8™ floor
a Lo | | (4) Cas
- b ! | ! (5) Remove temporary supports in 4t floor (14) Remove temporary supports in 7t floor
3 ! l j (6) Remove regular supports in 2" floor (15) Remove regular supports in 5" floor
2 ! oo ! (7) Cast 6t floor (16). Cast 9t floor
© | | | | | | | . . .
I | H S I | (8) Remove temporary supports in 5 floor (17). Remove temporary supports in 8t floor
' b i oyt (9) Remove regular supports in 3™ floor Remove regular supports in 6t floor
[ I | 1 — :Prediction
: : : : : : — : Measurement
| | [ | | | | | |
0 T T T T T
0 5 10 15 20 25 30

days
17
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4. Structural Safety Assessment of Slab

v Load corresponding to slab strength development during construction (Capacity)

_ _ YpD+yLL
¢Rs =v.C,, R;=Rp(t), R,(t)=a(t) "
Ct _ Pca(t) L
> e +y, -
D= ¢ 7. Yo T VLY,
My (t
ex) a(t) = L¥nt) n(®)
Mu . .
* M, is the value according to 1.2DL + 1.6LL 4, during construction
ol ‘ Reduction and delay in
3 |_ construction load
. . e} | through construction
A during construction | % plan modification
Construction collapse | S [ 5
due to delayed § By G oz o,
strength development % q Time (t)
during construction & ,during construction
> ‘ Early strength
tO,l t0,2 t0,3 t0,4
Time (¢) '§ ””””””””” development of
= concrete
Q I
v
I >

tO,l tO,Z t0,3 t0,4

Time (t) 18
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4. Structural Safety Assessment of Slab

v" Failure probability

Cumulative distribution addressing construction errors of 1) concrete cover and 2) design models

N . . .
T Construction - Mean and Standard Deviation
3 p(R <C) = fCt/Df ) for Calculating Flexural Strength Failure Probability
fx(X) s = D T Joo X
¢Asfy(d_md_0-5a(t)) (¢Asfy)20'§
2 m(a(t)) = ola(t) = |7 =7
. Ry ~ N(my(Rs), 0,(Rs)) My ()2
- >
R, (kN/m?) - m(Ry) = %m(a(t))(l.Z +1.60) o(Ry) = %0((1(1&))(1.2 +1.62)
’ CLC (50%) £
— 25} V Q 50% } 0.5
@) CLC (95%) © [ o(Rs)\ 2 op 2] )
= 2} Q 40% } Ry) =m(Ry) X Ry) =|—= — X R
= D B mp(Rg) = m(Ry) X mp (R =|(253) +(Z)| xmer)
o - o [
a 1 | - Mean and Standard Deviation
-~ 0. _ 0, L . . ope
g Z _ _ = 1gi ~ for Calculating Shear Strength Failure Probability
0
0 10 20 30 0 10 20 30 mp(Rs) = Ry X mp op(Rs) =R X 0,
Age (day) Age (day)
800 1 OTop Total *® " Table 8—Statistical parameters of professional . . .
s00 | @ Bottom Nomal oo rAeter v' Consideration Variables
_ .orr_na . Ttem A v H h
o |22 3 distribution| . 2 = for Flexural Strength Failure Probability
s No. = 2018 Beaw, shear 1.075 0.10 - Construction Error in Cover Thickness (my = 2.25, g, = 8.97)
£ 300 4 I 0.03 , Slab 1.02 0.06 . . . .
z Column, fied 1.00 0.08 - Error in Experiment/Prediction (m, = 1.02, ¢, = 0.06)
200 1 r 002 Columm, spiral 1.05 0.06 . i .
100 | oor Plain conerete 102 0.06 v Consideration Variables
Galbration ofDesign Code forBuikings (AGI318) Part 1 for Shear Strength Failure Probability
O e i e e i 0 — Statistica IM odels for Resistance . . ..
3025204150 -5 0 5 10 15 20 25 30 Anderze S.Now akvand M aria M . Szerszen - Error in Experiment/Prediction (m, = 1.43, o, = 0.246)

Construction error (mm) 19



4. Structural Safety Assessment of Slab

v" Flexural strength of slab

Slab Load (DL)

Probability of failure (%)

3
2.5
2
1.5
1
0.5
4F
0 5 10 15 20 25 30 35 40 45
days
100
Probability based on design strength
80 4 Probability based on test strength
60 +
40
20 +
0 —h
0 5 10 15 20 25 30 35 40 45

days

Slab Load (DL)

Probability of failure (%)

days

100
Probability based on design strength

80 Probability based on test strength

60 -

40 +

20

0 v — : =

10 15 20 25 30 35 40 45

days

Slab Load (DL)

Probability of failure (%)

Measurment

Prediction
Slab capacity (design strength)

Slab capacity (actual strength)

days

100
Probability based on design strength
20 - Probability based on test strength
60 -
40 +
20 o
0 T T T T T
0 5 10 15 20 25 30

days

20
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Measurment

= Prediction
= Slab capacity (design strength)

Slab capacity (actual strength)

4. Structural Safety Assessment of Slab

v Cracking resistance of slab

Slab Load (DL)
Slab Load (DL)

Slab Load (DL)

M o.u. 5F o.l. t | | .6F

0 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30

days days

0 5 10 15 20 25 30 35 40 45

days

v" Shear strength of slab

- = =
=) a) )
© © ©
3 S 3
S S S
O QO O
£ ) 9
V2] wn [Va]

—F . LY = s

0 d——rl—————————r— 0+ ———r—r—

0 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35 40 45
days days days

21
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5. Structural Safety Assessment Software

v Pre-Construction Safety Assessment

HB Fi= oty B Zatgel 15 v Ugs e gAY Wiz FEAMNYE 23eEsFs
I7|ME B
BB R ECLEURE RN 2EHT 5B
LU= PR B A
g SlolE e as @ S
oE HoE = © o
EAolE Eses As ABE Py B s3= nums B 2 *
Dragand drop file here EA BT LS TE e YHEZ ZE [mm]
500 - - 300 - *
Lses
Browse files e ‘ ”
S5 45 TR S mm)
2 F oy 30 -+
" w
" = 225 55 Tj% S mm)
= *
30 - *
10
JHHED B3| v
1
B B EEEES ~
EHHZE EEHZ (MPa) Q= 2 E X Kot BAMZE N5 [7H)
FOIZE oA WYt N 70000 -+ 24 - %
EHMRE HEE (]
s MO E b HIt s oaigs 2@zt 676.20 o
BANEEHESE e
2000 - 4+
2 £ s anms N
[ "
= = ) H O SHtE| S Mpa] F75= SHIE 7= 7
i oo
70000 - 29 -
2 10
_/_‘_/i/—/%/_’ﬁ Aot Sshe SO )
' 0 = 676.20 - s
L =
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5. Structural Safety Assessment Software

v Pre-Construction Safety Assessment

YEzHEgE ASUSASBE Ol FTANEE NEEL UEedsyT zELA=TE EAT FTALEE A=EE

OEzd=dy £y

14 s am
teEmQ=E ~
1ge sas Y AHFHEAM YT EE yYTO2 cent center 2THO| 713 71 2 (CHZPg &0 O )
&L Kol [m] R == gol
Drag and drop file here )
L fil IG, JPE Browse files 5337
mit 200ME per file » JPG, PNG, JPEG, PD
AT [mm] =
5220
EEERL] ~

T Es

=

=
=

TR G -
1 i : Gill 17
SN %J:H—HH%“_- =T e mrimma
O R ' 0L u
W =RF

el O 2ee

YhAI g ol Al gt B

Enh

nonnn (O
-nrn DDA 0AHE
l

El=l=l=

(NN

224 S [mm)
210

RESWAS fEATAS

PAR)

s
B
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5. Structural Safety Assessment Software

v Pre-Construction Safety Assessment

- Determination of Effective Span

GEed=EE Sisf=Eo AT FIANIE HEEE
HEdlede e
8= 5 4Y 1gE e A
1 Say e VAL EEOIM S Boundary condition Effective length factor ¢
= gl 23=e 501715 5 LR @)
671
L s
SaT - Continuous on both ends l: ‘ 1 . q = 0.7
T
LT A I e T I A E— —
AT
3 [mm {D_ Calumn s1n|:: | :
5220 = o i T s e | Sy T
Continuous on one end, 0.75M, I i Middle slnD i i ifyr =10 | i
Pinned on the other end ot 0.8 — 06 ! |
= eV o wi=048
0.63M I a—— Sy S| IRl s
N | Cotmn stip Lo : :
w10 0 | Mt sl it
Pinned on both ends % X
M,

Z2hs ZH [mm]

—

| -~
| =) >  Determination of Effective Span

9 Leff:'(/) - L

24
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5. Structural Safety Assessment Software

v Pre-Construction Safety Assessment

HeFHe
7t A=
StHhe| 7T 5413 YR SHI A o
FSE Y2 9 ~
3 - EESSERLEY
DHES ] DT SHFEEH < defalt - 1.2)
EEREEIE] D ¥p
5.04 -+ 1.20 -+
7 - 4
sorE 1RO SHET S A A default - 16)
oM EE HA AR (Y I O vy " EOHE0 SHET AT default = L
s .. 250 - o+ 160 - o+
LessE A AE (2 .
3 - 4
" NBHE B U ”
F l | } Al BBHEO| SHET B A 2= default = L0) (NBBHE O1F 2, defauit- L)
5 Ye e
11111 1] ECEEEREE VY Lo - o0 -
4F
3F P EE E L] ~
* Cho| M o 5 N
Chel 44 HBHE [k - m/m] (HUENTE BET AL
- M, &
SEEM SEUM AT SESUSAEYY 23 TAMEEHH 62 ERd " 1s4s - . 0.5 - .
UMEE HH
= 2H24 = A1 22 = {1} 24 52 24 72
52 2 0 S 29 58 4 3% 53 M3 5 SENY 7Y Sl o FEE (] HEIZE OHR S, BT T
v SHR| A 2 PIE Va v
- 12l 212] & 4 394 217 - o+ 0.75 -t
LKBE 7 A 3Y v UMEE YA AH: 3Y
v HRAMEE M A 5
o T v
L2IMEE A2 ARY: 5 P
A2 37172
THEET £ v
ChE 222 XX ot BYMZE )2 7))
70000 -+ 24 -+
EHMEE THEE [
676.20 -+
EHMZESEHE ke]
2000 -+
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5. Structural Safety Assessment Software

v Pre-Construction Safety Assessment

- Shoring stiffness for a single floor

Lsp = S1ks Z?:Sl Ui, Lg =qL — Lsp

wpal R7{ots SHIEl A2 7

K==t > K=

Lsp

Lo _ kst

Lsp ksp

—_—_————- e ———— a1

HEgHe Y AsAsi=EE AT NERIE IEAMEE
HEd ey M
£4FF MY
Pl ] v q
oL T ‘ ‘ A A A A A
=d= st El —
|53.37 | ‘ ‘ » 2 s
| I —_— ks
:%auaﬂ | (51)e
I 210 -t : ‘ :EZ L
:Q{M ] :
| 5330 | — ——
e 4
fEamAx . I L |
0.80
F1 [mm]
2820 . L . L
q 2 sm%-smh% . .
. v=—|1- - sin fx - sinh fx —
7 = o ks cos fL+cosh SL
________________________________ ﬁ _ 4 ks
= 2= E AR ots R HEE 7)< 7] 4'EI

v' Effective supporting area

9 Aeff — Aslab

Nsh

v' Effective Shoring Spacing
2 (Sefr = JAesr
v' Stiffness of a Single Spring

AS.ES

9 (ks)eff = (Sl)eff ‘H

BL, BL
2 cos > cosh >

sin fL+sinh SL

- cos fx - cosh fx]|,

26
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5. Structural Safety Assessment Software

v Pre-Construction Safety Assessment

- Construction schedule

GEde Y HEURA=T= LAY PIANYE AET=

——————————————

22 SHE HA o=

1§

[+l
|

[m
(=
&2
Hr

Construction Schedule Generation Based on the 1st Floor Slab Casting Date

v" Pouring Schedule v° Temporary Support Removal Schedule v° Regular Support Removal Scheduleé

1F:day 0 1F:day 10 1F: day 27
2F:day 7 2F:day 17 2F:day 34
3F: day 14 3F: day 24 3F: day 41
4F: day 21 4F: day 31 AF: day 48
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5. Structural Safety Assessment Software

v Pre-Construction Safety Assessment

E 2 88 TEUSH=2FE THEAE FEAHUFE HEE=E

REETRIL

RS |
d10 300
EAZT ES YR ura) FET? ]
500 300
£ Y5 IF EH mm)
30
2= B2 K 7 Imm]
30
E3EEFE
8% EARIE 2 AL uea] o (ZIE0 SISt A akAI 0= 2 =Tl 8 MPaOl GISHEICL)
2 Tt s 4H 2R2lE 2Es AR F2 £ 2R Haures ¥ 2l U
o) 28 M A ZE 30MPagl 22 22MPa 2 ) H3) Of 7 LHA| 30MPa 214
BEE e
KDS.
EEEERE
a2y
[AEZFHH
15 AHE

EEE|E Erg ALy MY EHg A% 27 Al (recommanded value = 4100)

B v 4100

EECIERIE RS 232 shd A=Al ol

100 = exp{n.:ﬁ (1 B \Jﬂ?) } e E.=ag-(fas)?, ag— 4100

Bz R
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5. Structural Safety Assessment Software

v Pre-Construction Safety Assessment

- Concrete strength development

| zze=gegz I
i 282 E32|E AH L E [Mpa) i. i : ___________________________ r--r——"—#—"7"""">F"7"">"""™>""=>""™>"/"="™""™"/™>">"™"7= 'i
> - KDS | ACI 209 i
| | |
| | | '
I I | | 9 _ t |
| ZEgs e | I fe(t) = ——fc28 '
: - . : i - fc(t) = exp {Bsc <1 - \/Zf)} fc,28 | ‘ arpt’e :
— | | : - Wet Curing |
| =°°=% ) | | ; | '
i s I | -> Wet Curing : > Typel:a=4, B =085 i
e == | I . =
oo | i > Typel .ﬁsc 0.35 | >Typell,llia=23 f=092 |
LEE_E_EEQ_AT;_L: ——————————— IE__D/ i 2 Type Il Bsc = 0.40 : - Steam Curing i
HEa v a0 : 2 Type I - ﬁSC = 0.25 : > Type [ta=1, ﬁ = (0.95 i
| : |
ases gsvsuo = Steam Curing | > Typell, ll:a=07, =098
|
- - Typel: = 0.15 !
fult) = exp {n.:ss (1 - \-"MT&) },L i yp ﬁsc : :
/ | > Typell: Bsc = 0.40 : |
=321E 25 wH 34 i - Typelll: 5. = 0.12 : i
| I '
LM



Prediction and Measurement of Slab Construction Load of Wall-type Residential Building e

5. Structural Safety Assessment Software

v Pre-Construction Safety Assessment

- Elastic modulus of concrete

]
]
ruU
I
I
|
i
m
o
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5. Structural Safety Assessment Software

v Pre-Construction Safety Assessment
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5. Structural Safety Assessment Software

v During and Post-Construction Safety Assessment
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5. Structural Safety Assessment Software

v During and Post-Construction Safety Assessment
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Conclusions

1. Construction load : at early-aged slab concrete

2. Critical to slab cracking & load resistance

3. Prediction model of construction load

4. Prediction of failure probability of slab under construction

5. Structural Safety Assessment Software
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