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Prediction of maximum thermal crack width of RC abutments and investigation
on influential factors using artificial neural networks
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LWAR21E > THEhoFEon/icar 7 ) — FaRORRBREEZANES 2 2 £ICK
) BNV SRR E 2 BB ISR~ T,

EVEARIREL (X 10°/°C) BV ARIREL (x 10°%/°C)
Ready-Mix
No. £ (B T 45(E VT
Plant Ready-Mix &8 Ti5(E
A 2 6.32 6.39 1 8.12
M 8.11
S 1 7.00 - o 2 8.10
2 6.85 ' N 1 5.97 5 86
C 1 6.31 6.36 2 5.75 '
2 6.41 ' 0 1 6.88 6.78
D L 7.59 o 2 6.68 '
2 7.42 ' . 1 7.01 .
F 1 2 7.38 2 6.75 |
2 7.58 . 1 6.86 6.70
G 1 5.89 5.98 2 6.54 '
2 6.06 1 6.79
H ; ‘ggg 5.90 R 2 6.52 SRS
' 1 6.68
| ; gég 5.88 S 2 6.85 S/l
' 1 7.58
1 6.84
J 5 6.95 6.90 T 2 7.83 7.70
1 6.38 1 5.77
K 2 6.39 6.39 2 2 5.75 2.
1 7.07 1 6.24
L 5 6.76 6.92 Vv 5 5 65 5.95



BEAOVOEINEZ FAT 570D ANTZa—F /Ly FT—7 D&

No. of nodes in hidden layer 1 =6,

No. of nodes in hidden layer 2 = 3

Input
Laver

Hidden

Laver1

Hidden

Layer 2

Output

Laver

Input parameters

Width

Thickness

Lift height
Reinforcement ratio
Unit cement content
Expansive additive
Initial conerete
temperature
Ambient temperature
28-day concrete
strength

Lift interval

Form removal time

Cuning period

Wz

AMaximum
crack width

(MCW)

A single nenron’s activity
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E(awi)+b

f [E(aiw) +b]
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—» | Output
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FEHINDIAIZ2—FNRYy b T—IDEAT :74—F7+7—FZE/N—t7 AV (MLP)

Software Used: MATLAB with Machine Learning and Deep Learning Package.
Activation Function for Hidden layer: Hyperbolic Tangent.

Activation Function for Output layer: Linear

Training Function : Levenberg-Marquardit.

BNERND / — FEIE, F—IL 77 b TILOERRNEREZBZ1-HICHITHIER
& > TRE,

BFE (F—N—=7—=27) ZE#T 27-DIEERERIAZIT > 7=
Dual Cross Validation was performed.
K-Fold Cross Validation Training Testing Validation
Dataset 1 2 3 4 5 70% 15% 15%
Fold1 T| T T T H
Fold2 T | T T H T Case processing summary for ANN-V(b)
Fold3 T | T H T T KL —= 4 L R
Fold4 T n | 1] 7 |71 ||ForAlllzy) . _
Fold5 H{ T | T | T[T 5 Folds T AR A A
188 155 33
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fER D ANNTA =R AHR > TERL L 7= Bt (7= TB%) ANN-MCW-V (b)

No. of nodes in hidden layer 1 =6,  No. of nodes in hidden layer 2 =3

ARNF A =%

=S

|

V7 b&

RN LE

HitXv 8

i sk

vy ) — MEE

Falin

28 H 38

T P P
e H
B4EHE

*JIZTAF L
TULWNT A =X

Case processing summary for ANN-MCW-V(b)
hL—Z=2vT, TR HR—ILET

. ARAL 7 b
188 155 33

For All 5| 5z
Folds

SEARXERIFICH TS, FL—= 7RO FREE &
FR—IL K77 MW 2 FARE (0.1mmUADIEET)

Performance of k-folds

Traming & Holdouts
validation

Tolerance level 0.1 (mm) 0.1 (mm)
Prediction fold 1 96.00 % 84.21 %
accuracy fold 2 93.96% 87.18 %
(%) fold 3 95.3% 81.09 %

fold 4 93.29% 83.78 %

fold 5 92.62% 83.78 %

Avg. 94.23% 84.0 %
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R AT TA—ROER > TYERL L 7= M (7=7TEB) ANN-MCW-V (b)

Statement about confidence on present ANN

0.4
- » R L7-HEETREOEMIZ. 0OImMmOREZHAT 5 &,
Eos 188U 7 b5 H178Y 7 MMIHBWT, RAVUVEINIEE E
= LSFRT B ENTES,
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< 02 . FHEEEA 01 mmziBA DY 7 FDIFEAEDN2007FED
=
% H52009FCH S TR SN,
2 0.
o _. 06
Ln €
£
0 : 0.5
0 01 02 03 04 F g,
Actual crack width (mm) E o Reference
i m JCI 2016
ggu 0.2 e JCI 2008
5 01 A ANN
K a om o® gt
3
0 D o BEeE E o0 o o mm |
0 0.2 0.4 0.6

BRAROUEINGE GTE(E) (mm)

Ja¥gst (20164FERR, 2008FERR) T RS M7=,
O VEINFER & OV EINIEDRIFRR
ARAWTEHL-HEE (Bh0U0ENEEEZDEEAHN)
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