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m=  SL+2.000 =22.0
LEXD, A M =22 0(N/mi) & LET, n =22 0(N/mf)
ik A 2 b B (R/C)
22.0=-16.8 + 25.8 X C/NEY W/C = 66.494(9) B/C= 66.0(%
AR ® THEEE D = 186 (ka/a)
Eft A 2 M E(C)
£ B/C X 100 = 146 + 66.0 X 100 = 222(ke/n) 222 (ka/st)
222 + 3.04=  73(0/n) 73(2/0)
LTI L D sfa= 37.5(%)
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S3=§-81-52= 218(ke/st) s3= 218 (kg/nf)
B A7 B (G)
Vg=Va - Vs = 736 -276 =  460(Q/at) Vo= 460(2/af)
G=V¥g Xpg= 460 X 2,71 = 1247(ke/rt) G = 1247 (kg/n?)
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(7day) d1 d2 d3 Ave kN N/mm2
No. 1 99.1 98.9 99.6 99. 2 17 2. 200675
No. 2 99. 2 100 100 [99.73333| 28.5 |3.650014
No. 3 99.1 100 100 99.7 14.7 |1.883898
Ave 99. 13333]99. 63333(99. 86667 [99. 54444 (20. 06667|2. 578196

(14day) d1 d2 ds3 Ave kN N/mm2
No. 1 99 98.5 98.8 |98.76667| 27.1 [3.538986
No. 2 98. 8 99 98.8 |98.86667| 19.5 [2.541354
No. 3 98.8 98.9 99.6 99.1 31.6 |4.098926
Ave 98.86667| 98.8 |99.06667(98.91111(26.06667|3. 393089

(14day) not porous d1 d2 d3 Ave kN N/mm2

No. 1 100 100 100 100 98 12. 48408
No. 2 100 100 100 100 98 12. 48408
No. 3 100 100 100 100 122 15. 5414
Ave 100 100 100 100 106 [13.50318
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“Improving Thermal Crack Control system for RC
abutments using Artificial Neural Networks”

Student: AKMAL ADNAN
Supervisor: Prof. Akira HOSODA
Co-supervisor: Dr. Muhammad Salee

Concrete Laboratory-YNU
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0.4 Revised ANN Prediction Model for MCW
=) ' 0.4
é — 0.35
= 03 e 0
-E % 0.3
02 ‘ 2 5
S g’ =
> *%¢ S 02
g 0.1 . g
> O
9 0.15
3 0 $e |5
a® = 0.1
0 0.1 0.2 03 04 2
Actual crack width (mm) o 005
0
ANN for MCW (Dr. Rasul-2020) 005 01 015 02 025 03 0.35 04
-0.05
Actual Crack Width (mm)

Model ANN -2020 REV. ANN
Performance (188 Lifts) (161 Lifts)
Error £+ 0.10 mm 95% 99.0%
Error £ 0.05 mm 79% 88.0%

Concrete Laboratory-YNU
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Data Groups based on Cl of vertical wall lifts

Group OUENEER OUFhsRELE  OUEN BRAL L7 Total
(1) OfiPH Y7k 2L Y7 &
iigm S s OUE DU
ndHy =L
Group-0 No Data 16 5 21 21 21
Group-1 0.5<Cl<0.60 5 0 5
Group-2 0.6 <Cl<0.65 5 6 11
Group-3 0.65<Cl<0.7 7 5 12
Group-4 0.7<Cl<0.75 5 6 11
Group-5 0.75 <ClI<0.8 12 12 24
Group-6 0.8<Cl<0.85 7 6 1 12
Group-7 0.85<(Cl<0.9 3 11 14
Group-8 0.9<Cl<0.95 7 9 1 15
Group-9 0.95 <ClI<1.0 4 6 10
Group-10 1.0 <Cl<1.25 11 16 1 26
Group-11 1.25<CI< 1.5 7 7
Group-12 1.5 <ClI<2.0 4 4
Total= 79 5 106 3 32 161

Concrete Laboratory-YNU
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Type of Artificial Neural Networks Used: Feedforward Back Propagation

Input Hidden Hidden Output Layer
Layer Layer 1 Layer 2

Maximum

Crack Width

H(2:X)

Hidden Layer 1 Hidden Layer 2 Qutput Layer

Concrete Laboratory-YNU
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E7.3:1 7 T X P
LiftRef. | T L H | DGR | SVR | RBR | UCC | CONT | AMBT | €CS | CTIL | FRT | CURP | MCW |MCW (NN)
H18-A011-02 | 2 | 115 | 3.5 | 5258 | 129 | 019 | 282 | 12 8 367 | 16 | 21 | 10 | 035 | 024
H18-A011-03 | 2 | 115 | 3.5 | 8872 | 129 | 019 | 282 | 16 13 | 363 | 27 | 27 | 7 | 015 | o017
H18-A011-04 | 2 | 115 | 1.7 | 9471 | 159 | 019 | 282 | 19 15 | 339 | 14 | 16 | 7 0 0.01
H18-A013-03 | 2 | 116 | 4.6 | 26227 | 122 | 019 | 294 | 28 26 | 356 | 104 | 8 | 12 | 015 | o011
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Effective Stepwise Construction Strategy

(1) The longer time intervals between construction steps are preferable in order to reduce the risk of early-

]
age transverse cracking by increasing allowable tensile stress. |
i
]

i construction will be generated. In other words, the length of interior support lots should be longer enough.!
i However, the capacity of concrete volume selected so that its concrete volume (around 150m3) in terms !
i of placing management should also be considered.

(3) The interior support lots should be placed after finishing exterior supports and middle span lots. Among i
exterior support lots and middle span lots, the exterior support lots should be placed earlier. E

Guideline for ensuring durability of RC
slabs in Tohoku region, MLIT, 2021 [9]




Back Analysis of 7-span Shinkesen Bridge

: The actual stepwise :
: construction method :
: in Shinkesen I
L Ohashi bridge |

LotT1 || ror2 |[LoT3| [LoT4| [LoTs|[LoT6 |[LOT7 | LOTS ]| [LOTY] [LoT10] [LOT11|[LOT12] [TOT 13
(124m?) | | (103m?) || (95m?) (144m3) (95m3) || (106m°) | | (114m3) | | (106m?) | | (95m?) (144m?) (95m3) | [ (111m3) | | (116m?)
37.15m 31.07m 28.47m 43.17m 28.49m 31.8m 34.2m 31.8m 28.49m 43.18m 2848m  33.4m 34.78m
; ; : ! ; ! 1 I y '\‘ ) - |
| Pt - = — o (- ) f
7 N, i o Il LY ) R § - a 118 1 - -4 e B : "[
‘ ! i | Az] :
@E e ‘ I 1 ] —— : 3
| n = | e s L
| 12days | 26days . 3days 21days E 7 days 1 17 days : 0day 19 days . 1[} days | 24 days i 5 days 1 28 days i 14 days 3
| STEPG | STEP12STEP2 STEP10 STEP4 STEPS | STEP1 ' STEPO .STEPS STEP1l ! STEP3 STEPI13 | STEP7 |
& sam T 66.0m | 66.0m T 66.0m - 66.0m - 66.0m & 524m
{ | I I I 1 |
30.56m 45.0m 20.59m  45.0m 2098m  45.0m 21.0m 45.0m 2098m  45.0m 21.77m 45.0m 28.98m |
Oday  49days 2ldays 56days 35days 63days 14da 70 days 42 days 77days 28days 84 days 7 days !
| STEP1 ~ STEPS [STEP4  STEP9 STEP 10 STEP 11 m STEP12 | STEPS  STEP13  STEP2 |
rF Y -y rF-Y rF-y -y Y -y -9

' » Interior support lots: 45.0m '

'> Placing sequence: 1-2-3 :

Maximum residual tensile stress
m Shinkesen bridge ® Proposed method

£ 10 07 t
£ E
2 05 7 0.22 =
g 0.0 - ) %
% 05

Concrete lot

— ~
12 3 4567 8 910111213

Maximum experienced tensile stress

m Shinkesen bridge m Proposed method

1.0
0.5
0.0

0.98

0.65

-0.5

12 3 4567 8 910111213
Concrete lot

. . . . . . 1
'Compresswe stresses were remained in several lots, which will be effective for!
| mltlgatlng transverse cracking
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