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ABSTRACT

Ability of artificial neural network is ability to create relationships between causes
and consequences of data. Thus we can apply created relationships to predict consequences of the
data. This is alternative method to solve problems, civil engineering.

This thesis apply artificial neural network to predict cylindrical compressive strength.
This thesis use mix proportion , property of aggregate property of fresh concrete and compressive
strength from Suvanabhumi airport project which contain 4877 record. Furthermore architecture of the
artificial neural network and method to develop are included.

Standard error of estimate result form estimating by artificial neural network is equal

to 39.053 and by Abram’s and Schiller’s theory are 44.364 and 43.681 respectively.
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Particie size fraction ASTM Relative surface Murdock's
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<150 um <100 o 1
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A 12 12 112 112 112 220 220 32 0575 237 3440 329 4770 372 539 438 636
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5.71 275 3990 2260 141.0
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Table 3.9 Apparent Specific Gravity of Different
Rock Groups37 (Crown copyright)

Rock group Average specific Range of specific

\ gravity gravities
Basalt 2.80 2.6-3.0
Flint 2.54 24-26
Granite 2.69 2.6-3.0
Gritstone 2.69 2.6-2.9
Hornfels 2.82 2.7-3.0
Limestone 2.66 25-28
Porphyry 2.73 2.6-2.9
Quartzite 2.62 2.6-2.7

AT 2.9.08A3AIANUA NI URIZUDITUTTAA 19

(Road Research, Road stone test data » D.LS.R. Road Note No. 24 (london, H.M.S.0,,
1959)
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250 1
200 |
150 -
100 |
50 {5

150-170

170-190 T

Ll e —JLZN

190-210

Wi 35.ummensnsznvvesdoyamidsda

210-230

7 day strength

230-250

1290-310

|

370-390
390-410

410-430

ksc

A3

NMuAvaIABUnI ATy 3 Ju

Strength (ksc) | Number Precent Strength (ksc) Number Precent
150-170 13 0.987841945 290 -310 55 4.179331307
170 - 190 119 9.042553191 310 - 330 44 3.343465046
190 -210 170 12.91793313 330 -350 31 2.3556231
210-230 282 2142857143 350 - 370 52 3.951367781
230-250 278 21.12462006 370 -390 15 1.139817629
250 -270 172 13.06990881 390 -410 1 0.075987842
270-290 82 6.23100304 410 -430 2 0.151975684

sum 1316 100

v v '
Gﬂinﬁ:1iuama?aaazmaa§1uau%agaﬁwaﬁﬁﬂﬁhwnﬂﬁawq3'?u
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}Number

| 450

7 day strength

410 - 440
x
8

440 - 470 |

470 - 500

200 - 230
230 - 260
380-410 J¢

260 - 290
290 - 320
320 - 350

' Y v
3Un 3.6.uammInszaisvesdioyatidssanianuavesneuniaiiony 7 5u

Strength (ksc) | Number Precent
200 - 230 9 0.677710843
230 - 260 77 5.798192771
260 - 290 213 16.03915663
290 - 320 420 31.62650602
320 - 350 320 24.09638554
350-380 141 10.61746988
380 - 410 64 4.819277108
410 - 440 73 5.496987952
440 - 470 10 0.753012048
470 - 500 1 0.075301205

sum 1328 100

' v '
A3 0N 3.6.u’dﬂq%’aaﬁzmmﬁmm%yaﬁﬁaé’ﬂﬁmmﬁmq 79U
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Number 28 days strength
$350.00

$300.00
$250.00
$200.00 -
$150.00
$100.00
$50.00 -
$0.00 -

300

ksc

300-325
325 - 350
350-375
375 - 400
400425
425 -450
450 - 475
475-500
500 - 525
525 - 550
550 - 575

' 9 1
51/#i 3.7.uamInsnszevesdoyaiiassaianuah 28 Ju

Strength (ksc) | Number | Precent

225-250 1 0.076452599
250-275 4 0.305810398
275-300 17 1.29969419

300-325 45  13.440366972

325-350 107 |8.180428135

350-375 243 |18.57798165

375 - 400 300 |22.93577982

400-425 208 [15.90214067

425 -450 135 ]10.32110092

450-475 102 |7.798165138

475 - 500 116 |8.868501529

500 - 525 32 2.44648318

525-550 16 1.22324159

550-575 4 0.305810398
sum 1308 100

' ¥ ' -
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Number Rock
2200
1964
2000
1800
1600
1400
1200
1000
800
600
400
2000 a——7—m 5 A 6103 3 0 0 6
0] - - . - . - -
SRR R = R R T e = T
S g g8 8 § &8 g 8 g g E
;U 3.8uTRImsnszevesteyalTInmiY (keg/m’)
13199 3.8.utamedeeazvesiuaudeyadTinaiy
Rock(kg) | Number Percent Rock(kg) Number Percent
900 - 950 2 0.041008817 1130 -1140 769 15.7678901
950 - 1000 0.143530859 1140 - 1150 211 4326430182
1000 - 1050 3 0.061513225 1150-1160 154 3.157678901
1050 - 1060 5 0.102522042 1160 - 1170 6 0.123026451
1060 - 1070 4 0.082017634 1170 -1180 10 0.205044084
1070 - 1080 20 0.410088169 1180 -1190 3 0.061513225
1080 - 1090 18 0.369079352 1190 - 1200 3 0.061513225
1090 - 1100 67 1.373795366 1200 - 1250 0 0
1100-1110 240 4.921058027 1350-1400 0 0
1110-1120 1964 40.27065819 1400-1450 6 0.123026451
1120-1130 1385 28.3986057 sum 4877 100




725-750

750-775

850-875

875-900
900-925

Wi 39umnsnmsnszeisvestoyatSutame (ke/m)

A Y o v a
A1319N 3.9.;Lﬁm’;‘aaa$ﬂlmmuau‘uauﬁaﬂimmmw

Sand (kg) |number precent
700-725 5 0.102522042
725-750 300 6.151322534
750-775 501 10.27270863
775-800 56 1.148246873
800-825 68 1.394299774
825-850 1603 | 32.86856674

N
(95

975-1000

Sand (kg) |number precent
850-875 1047 | 21.46811564
875-900 869 17.81833094
900-925 311 6.376871027
925-950 115 2.358006971
950-975 1 0.020504408

975-1000 1 0.020504408

sum 4877 100




F Kimiber Cement

2400 2284
2200 -
2000 -
1800 |
1600 |
1400 |
1200 |
1000 |
800 -
600 |
400 -
200 | - — 15
0! RIS G
o o o o o o o o o o o o o o
TR - - s $ 5 3 =2
A T B S
~ ~N N [V} N N (32 (32} ™ ™ (3] < <
71 3.10.umAIMsnszevedoyallSunaFume
MINA 3.10udAsSesazvesinnutoyaySinaduns
Cement (kg) |number precent Cement (kg) | number precent
180 -200 13 0.266611977 320 - 340 2283 | 46.82116489
200 - 220 600 12.30516817 340 - 360 381 7.813
220 -240 2 0.041017227 360 - 380 9 0.18457752
240 - 260 224 4.59392945 380 - 400 0 0
260 - 280 37 0.758818704 400 - 420 0 0
280 - 300 94 1.92780968 420 - 440 231 4.7374897
300 -320 987 20.24200164 440 - 460 15 0.30762
sum 4876 100
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Number Water
4000 3537
3500 -
3000 |
2500 |
2000 -
1500 |
1000
S0
0
o o o o o o o o o
SR A - R R -
o o o o I~ o o = o kg
= N o a2 i < = = =]

= Y a by
g‘]J‘ﬂ 3.1 1.uﬁmmiﬂszmﬂmawagaﬂsmmm

v b4
a1l 3.11usasfesazunsiuudeyai

Water (kg) | Number Percent
110-120 2| 0.041017227
120 - 130 4| 0.082034454
130 - 140 0 0
140 - 150 151 0.307629204
150 - 160 588| 12.05906481
160 - 170 721 14.78671042
170 - 180 3537 72.53896637
180 - 190 3] 0.061525841
190 - 200 6| 0.123051682
sum 4876 100

n
)



|
'Number
12400 2191
j2200
@2000
;1800
11600
1400
1200
1000
800 590
600 454
400 = W 170
200 43— —0—9-—6 —0—18—f— e
ol m B B , HE B
© O® N VW ® O - o ™ ¥ O © N~ v S I~
© o ¥ ¥ ¥ v v u v ©v v v u O 9O ©
e o o o . © o o 0o oo 6 6 o o o0 o o
1 1 1 1 1 1 | 1 1 1 1 1 1 1 1 1
m © O N Vv O O - o M ¥ O © ~ « <
R T 1 L | L e
ol o I = i« M o SR ) o G T o I = T = R o R o T o TR o W <)
= EY @ 1 : T A 4
:J,‘ﬂ‘ﬂ 3124883 ﬂ'liﬂiz%'IEJ"Uﬂ\fl‘lﬁJHﬂ’ﬂﬂi'lﬁ’)uu'lﬂ'ﬂ%!llu@]
~ 3 o 9 v 1 : 1A 4
ATT NN 3.12.1.mﬁaieaammmmmlay‘aammmumwmuﬁ
Ww/C number | Precent w/C number Precent
0.3-0.33 0 0 0.53-0.54 0 0
0.33-0.36 3 0.07051 0.54 - 0.55 18 0.42303
0.36-0.39 55 1.2926 0.55-0.56 454 10.6698
0.39-0.42 192 451234 0.56 - 0.57 590 13.866
0.42-0.45 0 0 0.57-0.61 12 0.28202
0.45-0.48 9 0.21152 0.61 -0.64 6 0.14101
0.50-0.51 245 5.75793 0.64 - 0.67 170 3.9953
0.51-0.52 2191 51.4924 0.67-0.70 91 2.13866
0.52-0.53 213 5.00588 sum 4255 100
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Aggregate/Cement

4 o 1 1 o
717 3.13.anemansenevesdoyadasd ML INADTINUA

Strength (ksc) | number precent
4-45 235 4.828436408
45-5 12 0.246558455
5255 12 0.246558455
55-6 2369 48.6747483
6-6.5 1226 25.19005548
6.5 -7 149 3.061434148
775 13 0.267104993
75-8 41 0.842408054
8-8.5 206 4.232586809
85-9 465 9.554140127
9-95 134 2.75323608

10-10.5 5 0.10273269
sum 4867 100

19797 3. 13 ueAedorazueddoyadAT 1A IUUIATINAD T UG
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P 6 @ @ ! :, ! o '
ATT NN 3.14.meﬂ’nmanﬂimfuaamaﬂ’oﬂ‘naﬂsm’muma%mummzmqma 9

Average
w/c Age| SD. C.V. Range | Min | Max | Number
strength
0.45-0.53 | 3 |39.4707 |0.156745|251.8143 | 208.53 {165.73|374.26] 691
0.55-0.57 | 3 |41.36848|0.181892(227.43481| 254.27 | 159.7 |413.97| 268
045-0.53 | 7 [41.56884|0.126087(329.68337| 246.55 |208.01|454.56| 759
0.55-0.57 | 7 |32.4679 |0.105689|307.2018 | 212.03 |231.43|443.46| 300
0.45-0.53 | 28 |48.78991|0.12167 [401.00068| 312.96 (240.47|553.43| 762
0.55-0.57 | 28 [42.09436|0.112006| 375.8223 | 260.99 | 295.1 |556.09| 244
Average 42.03077|0.133766 253.02

MT90 3.15.uaA98 1R, Wde , Anga , ATpogAuDIYoYyanIg 9

frdeda | Adedait | mdsad | JSia | YSwie | USwm | WS

Asdu | 7% 28 u i N5 | Faud vh
Range | 254.27 | 268.82 | 315.62 |472.8571 | 259.2381 | 254.5 |77.13333
Min 159.7 | 208.01 | 240.47 950 716 187.5 | 117.6667
Max | 413.97 | 476.83 | 556.09 | 1422.857 | 975.2381 | 442 194.8
Average | 243.656 | 322.1996 | 403.5635 | 1124.71 | 845.0613 | 317.0818 | 171.9175

AINT 3.15.(Ao)udaR ImEs , Wi , Awnga . Anleogavedtoyanieg

Sasidmi | Saadiuwia

ADTIIUA | SIuAeFLud
Range 0.343023 6.149121
Min 0.356566 4.144213
Max 0.699588 10.29333
Average 0.52929 6.399172




Y1 ) Y ' ay g Y &

ayémndeyai ldnn lnssmsviomaugassagi lu'ldsenuuuuuivenissu

kY 1 S K ] LY =% A P=1 1
saudeyadiundunouninde iamusaldgasnaunouniamoswunaouniauaas gAsKHANDON

(Y 9 [ ;I = 9 o 1 :’ L= d @ 1 L= Jd‘ o
nanuld  AduludddeandaniweduuduazsasiaiuuiasusoTwudied U ng AN
UARZEIUDDNIINAUDINAT N 3.14 AanuudsUsiuanasgie (SD) vossiasdamasminy
42,031 ksc HUADAIGIVDINBUNS AMALUAINTZIWOONINAURAY 42.031 ksc LATIINAIT WA

3.16 wlananufuulslunszuiumsnda @y anuudud lunssediunay |, Mswsoua

1 1 1 v AR 9
9619 iaz MatuegluszavAdane 1

Msuh 3.16 naainslszdiumsnIuguMsHan

ANdgUUULINT

Yoen128 | 28-<35 | 35-<42 | 42-<49 | uin 49
91U (NN./AT.FY.)

1Y a a = 9y EY o
ITAUNTIAIUAY ala e ANTN ‘WEﬂ‘D’ Ap31lsy

MIHAA 154

b
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UNh 4

Tassvadszanies

4.1.na1310

Tnssilszamifion (Artificial Neural Networks, ANN) ilutuuanilaves
a o . N . % a o
TygmlszAvg (Artificial Intelligence, Al) FiilaseairuFeaoilasnssy uazmsiinu
Y 2 o ¢ A 4 = v 4 s/
AMeAAINUadaNed viosTUvlssamueaypd Tasmunsaseuinnlszaumsal uazly
dmouluilgmiidudoulduiiete  Tasialdudniu  is1egaandlaswielssamiioy
§ &Y a ~ oo s a
(Neural ~ Network) ¥4 ldusstiuaialamininmsSudusesnmshuysdiildlasihasinms
o o g 1 o = a o Qy a =
AIVUNNANDWOIWYBY  FIuANANIINMISAIUILTA IA9INADNNUADS InedwFs  auodazd
v Y = 1 =t = @ 9/ ot
ANNFUFOUGI HazliszuunslsztanauuuguIY Tanuasanszianis Iasasaniiai
% v w1 s o o 1 1 1 ] o 1
Usznoy ddiniudn waddszamdludmiinruguaiudieg vessumeumsigduuuane
1 o 1 Y 4 ' ¢ o ' o
Wy Medigduvuaieg , mssuiuezmsauaumsinaonlvivessunie Fuiinimsiiun

a o o [ Y
ﬂlﬁ]ﬂﬂﬂﬂﬂ’lLﬂﬂiiuﬂ%i}Uuﬁa’lfJﬁ’lWl'J

4.2 Jasaelszannines

A v a Iq YA Y o =
A9 NMIONUUULAZAI NTZULADNNAADS 1HY IAseadeamsiinuE sunuuns

v

] L o A Ao v a o 3 =Y o 1 =)
NAUVBUTAR IUANDIVBINYEE HIoNTeN “Usea” Mulduasulumsianuluvesasse
nenlszam MezdouTeaduiulassiisveaniiodseam u5o Neural Network Iagld35ms
UszuranauuuvLIuLazMsnszemsiia (Parallel Distribute Processing) touasdoya
4 = L 2 e 2 :
vngdupuniiaifudngduuuwilmuiidesmsuennminguauiavesszvufuanaiann
[ o a a o M 4 < . 5

wanmsmauludindameas lasnalUTusowwes Massively Parallel Processing daam

wa A < 1 [ =1 9/ '
aualseznsusn Ao Fault Tolerance ¥1nede szuvlszuianas: lunganatenu daugdiiieg

A

1 1Y = o 1 <4 wac Ao o
Uszuranaviamize lasuanudemesuinnu hildana Auauiaonlszmsndinwyne

. . ' =} o @ oS 3
Generalization ¥u1ede Insaglszamifiondanlinadawindoans ldudidyanasuniu
< o

A Y ¢ A kY o 1 < ' Y o 4
Hiaﬁmuuamﬂmmﬁuyim1i'im‘f|umay,amEN'lmﬂamunmauuaJﬂmmmmzmdm% fed

wa s A = ~ P
quiddssmsgame An Adaptability wwedeszuuaunsaisgGoudanimnedonluiiuan
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v Y a Y d o ' <<y AN
arnannnadouay ldediasiasy msmqmﬂmﬁzumz@giugﬂmmmsrlﬂaau (Training)
4 1Y g v 9 @ v : @ . o 1a g
Lﬁ'amsﬂsnﬁugmﬂ'ngmsmmmmmqumuﬂ (Weight) m‘lﬁ’mamgﬂ (Input) taz ®IMHN

Y v 3 o P PV
(Output) ¥oIszVUAOAAADINUIIMIUTIEMNTDgIUAIWNS (Knowledge Base) 14 11 1dde

1

4.3 npudraesvedlassvadszanifen (Models of Neural Network)

v
Tasaeiiazilsznoudie 3 druaeiu Ao

1. 5u5vdoya (Input Layer)
2.utels (Hidden Layer) tia

k4
3. Fuuaaana (Output Layer)
s/ 1 ' b4
Taousazduazilsznoudie wide (Neuron) Feaeimiinilseutana wie denonadns lUdadu
4
selll Tasin@smauvearioe (Neuron) vzdusgiuaiauazarusudouvosilym ngd

9
uaaslassaiudosduveslaseinedszamdion uuu e (Feed-Forward)

Input Layer Hidden Layer Output Layer

_———-
-
~ - =

£ ~
,° Hidden Node, j \\

’ ~

Y
Output Node, k $

Wii

Wi j \

317 4. LuaasTasaviedss ooy ladhand

¥
1 o 1 1 Yo A
ATHAANDIITNUAASHUIY ﬂzﬁuﬂiﬂﬂﬁiﬂﬂ@u
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yj:f(lznl(wj.i'xi)-*_bj] (1)
ve=f (Wk,j'yj\)+bk (2)

'
a

Tas x, Ao YeyasuAu (Input)
A 1 o AN Y 3 .
y, fio mmadawii ldninmsiszuanaves Fuwds (Hidden Layer)
b4
1 v J Y
y, A0 AWadnWsanguuaadng
A 1 :’ £ .
w a9 MMuIrun (weight)
b fp Audeuuu (bias)

Py J v W ] ¥ . . . -
flc) f® Harduuilasninnuduus @y Linear Function , Sigmoid Function ua
Step Function

4.4.a0inenssuveslnsevie (network architecture)

Tasdnauda sezutsaoilaonssuanelassvigesndiu 3 uuy fie

4.4.1 Tnsshauvuswaenileslidnanin (Single-Layer Feed-forward Network)

4 il i [
Tuszdulnsaiieiaseaszgniamsldegluguuuiingug gluuuideigaves

q’J/ [} ctca’;l a 1 o A 1 A @ ::I o
1 Tns sz isusunnveurastuiiaveanioud (node) ou'lda Fuoayn velase

4 ' ] v
deuuuil sadiuaianuy lideiies 11ng1l 4.2.uanansdiveaniidsur 4 nisheglugdvesiu
a 3 r'd = = [ ‘:yl [] :j = 9 9 pu 1 5 = dy
Sunnuaziuedym FusiezGenInseiiefinlasssnuusuae b fiGonhduiedi

& Y X2 :ll g ] o A a 1o a 1
il andlumasnaf Fuednmn voa wihesiuinurs we disea ez luiuBUKNYEINUINY

A vy A 1t o et g o
Lsmut,umﬂm”luumsmmmmﬂwmwmauu
v o ) v .
4.4.2 assnauuuranetdutenluinanih (Multilayer Feedforward Networks)

;’,’ = ' Y @ L = 3 % u’/‘
vdludunTnsuwendeaveuiuee Aensi Fuur(hidden layer) 1 4

A A 1 ;’,' x:'; [ P=0 ] LY d! a 1 ] Jq'/ a 1
WS oflinndnTuaganiisNode)aziaumiu Fasonitmibeurda Handuvesisseaurds szeg



sewhamiindinmoueninzdaii deoninnnTnsestio 9103107 43, ssusaauniiaves
waesulunsdfdiu nsshouuusudon lUdhanh (single-hidden layer) @saziiulnsat
uUU10-4-2 W351231% 10 unaaiiia node (source) node, 4 MWL AT 2 MUIWUTAIHAA?
othaueniinnnt fAefl m undsduiia , 3 mauiasea h, is0n ﬁagi‘lu%uurhmﬂ, RITITR T
500 hy #1300 ﬁ'ag‘lwgmwhﬁﬁm wagdmou sea q 1o ‘ﬁﬁjm?yuLmﬁmﬁlzuwuiﬂsqahﬂ
fi#0 m - hi- hy— q AgUf 43.ven I8 hiTumsFoudeumamituFEully Conected)iilosnn

1 1 ;’ A @ [} A ~ (Y R nw < 1A
N9 miovewdazFugniven Toa ludamisedun Negaason i) udedialsiau mindiliuiems

b0
E4 '

d‘ 1 9 d’ 1 ] = T PO ] =} 1 1
Wwouloelyld@eusouu TasevnosiazSon 1Asa91eiia1 MFBUABLL UL IY

443 InsstnemuuSnasun(Recurrent Network)

v I'd 1T v W ' &
Tas et uus e Uizl sdiiumoonnn laseviend ludremsiniusey
o 1 £l Y] 1 [] 1 = 9 ' =% 3 = a & 1 @
AsustaTies 1 24 §roghady TnsetnouunSineduraziidunos vo1 111500 Fuwazduaziiv
Jd a 1 [y 1 A o E) a A :/I £ ny 9 J
wyndauua denau lldamntiidiunvesinseadu q Minuadgaudas Idangidmais Ty
¥ Y 1 { <v Y 1
Tasserduaiazannsaven 1 lufigdiaundudhumeéaues (loop self-feedback) Tulnseae
ndl o g v 1 [ I~ d‘ ] o w A a o
qUimaundudnmAaes sztlveninusluaaiefdufsutusoninvesiseanau iy

druidindediveaiue

Input Layer
. Output Layer
of source
of neurons
nodes

717 Lo uaasamilaenssuvosIasaneunuduao ludramh



Layers of

Input Layer
output
of source
neurons
nodes

hidden

neurons

] v
31 43 usaamanilavnssuvesInssdhonuunaneiu i

Lj Unit -delay
operators

8
f
e
=

11 4.4uansmanilaonssuveslassiouuyimesun



45.m3Geudveslassnelszanidion

e 3 v = ! a a a 1 [ I 3’
maseuzvedlasanelssamifionasivss@nsmmiisalavuegiuaiarni

£ 1 =& = é . 1 A T :‘ o A Y o
Ninvedlnsav1e Fan1sWnaeu (Training) Iaseienfomsmaiaruiminfimunzan vy

' i & = Yt 1Y o A
Tﬂswwuuqmﬂmiﬂugmgﬂwﬂu o
) Y dw o . .
4.5.1.0338U3UUVTUT (Supervised Leaning)

I Y nddy o = Jq Y o ' £ ; 4
M3Eeu3 lagdsisiruamaveiniscend nnulasenesasaiilsznoudg
a o P A a Yo 1 [ 3 1 <
BunALazeIANANABINS (Target Output) Wetloudunalvinulnsiie vasmnmiulaseed
b4 [ '
gihmsdszananaau lddneuazasraiminesnuganils dwmsumaeuii ldanTnseiie
wgminndunusnnuiawaia lagiadussezmaiianuiunndinouidesnsiiamn
v =+ Y o A a 1< o O Y1 :’ o ° = Y [
veaiisala MfalinnuAanaiageedniziimsdsuudmainhminuaziimsSeudas llsund
1 a 1 o 1 o d oy S v 9 = o Y2
MANUAANAIATEHINARBUURY InsadenueIanaiden simiosneiazsensu Idveazvga
= Y T :’ v Ay va =} sU Aq Y v
msiseus uazamarnihming lanmeuilendunldulasdoya

1 Y

4.5.2.m‘sﬁaué’&mn‘luug%ﬁ (Unsupervised Learning)

= slqddy a 9 1 1 ] =1 J
msiFeudIsiazileusunndng Inseie uaznmelulassiioziieingn Tnua
' Y ' . v et wa A o A a

agvang Inuanleiu lagudas Tnuaszununguuesteyaniiguauiamiounuiotloudunn
1 [} ° o 1 v o A ' a [V ' :'
Wiglaseie szihmsfunamanuduiusnlegnislusavesduyn laueduainnudrai
o g 1 a < kY L4 v ~ Sladd’l 1
windudumenanuuandrsvesdunalifu B3 uTvuamidnaveslassine msGoudisd i

' E

1 4 1 q 9 ° 4

aansoagyl 1d3uevina Tnualadluvesdeyanquladlfizdessmuaesdalunuuusmiv

1 4 1 1
A5 052YNGUILINHN IApgauiueu

du
4.6. lanFunsze
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o a v a I3 1 a0 a o

Hardunszduildlumsaaduemnnveslaswielogrnaiuriia fauaaalugy

4 Q,ll a { S v 4 S v (K 4 VA Py 1 yd [
fa2 fivteiduiladdudeiier uasiladduuun hideilosii ldnnilendudiiiiog 2

o 4 8 ‘é [ [ =
Savae Ao uuululna1s  (Bipola) @elawuves f (net) ey lusedal-1,1]uazyi In
¢ 2 o 2 ‘4 g
a3 (Unipolar) daTaunses £ (ne) szeglugasila [0,1] Falumsifeonldflendunseduiinlai
@ do ] ] 9 ) a o o 1 A =® d? (Y
wannairuamineuns 9iediuriialadmslaswioguuyla ma@envsueyny

' s
Snvazvowmazilymiszdosinsanldlianummeaunuilyrniug

[

o - [ [ { ' d
smuald net=Wx=Yw x, daudy awal T, uag T, Mlsnglugtidluaunsylsad
i=1

i{net) et}
4

1 e 1 —
-net (4] Ti net i) Q T, dit
.15
Y 9
0; a1 net=<T, 1; 01 net=<T,
f (net) = f(net) =
Y v
1; 91 netz= T, -1, 01 net= T,
(n) ()
f(net) 1.5net)
1.0 |-~
1 0.8
0.6
0.4
net T e net 0.2
0 L net

(1 &1 net =T,
1 ) 1
tinet) =
f(net) = < T (T,-net) ; t‘gﬁT.‘ <net <T, ’ e net
A
0; oy net <T,
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f(net)
1.5

1.0
L¢]
e _/
-1.0

-1.5

flmel) e s <l

-net

()

s 4.5 uansilendunszquaiaieg (n) Threshold (%) Bipolar Binary (n) Linear Threshold

(1) Sigmoid (3) Bipolar Continuous

4.755msunsnszaanay (Back-Propagation)

wvAa o o ] = =) “_:d 9 o
@mammmmgmaﬂﬂiwwﬂsxﬁmmsu Ap  AnweIIaluMsizeNznaa
' o v o d [ 9 o d =1 sldy
po13 lagngneuiuIamANU IR NTIENNveYa (Input) uazwaaws (Output) MIETIUFUS
2 1 1 g’ @ . VoA A v . 1 v dAn Y Ay )
(3UNMIGUANMUN (Weight) LasANLEADULETUAY (Bias) AHAANT N IAANAUTUALITNI
= = o v & a A 1 ° [ ' osl o oA a a
1fTouMeUNUNAANEII mmmﬂmw:gnmmﬂﬁm1uwiuﬂua:mmmmuiﬂmﬁaaawﬂam
h vy v dd Y A =} 1Y v d a 4 :’ e 1o 9
QN (Trial and Error) 3U lAnaawin InaReInIoaTINUNAANEITI ATUIHUNLAZANLYUVUTANIY
° v i iage St e vas Y '
szgminn i lumswensalradwsifiaiunndeya (nput) Tnai
[ 1 3’ Y U ::; d’a 3 A : é
aszyrums lumsdsuaniminuazandoauuniionls Ao Back-Propagation 92

' Y
Usznevdaodaana 2 a1 (U7 4.6) Al

o ! § & 9 v 1 Py ~ 1 [
(1) dayaaids (Function Signals) fip Yoyanienadntvouraznulsignadudiglass

o

Ysszaninou

67



o A 1 { 1 1 @ S o
(2) dyanaudly (Error Signals) fie Arfiuandnszniwadnii ldainnisianiaz

]
a A ! o

[ o 1 ] = & 1Y 1 9 a @
W'ﬁEl‘W‘ﬁ%iﬁﬂgﬂﬁﬂﬂﬂUgIﬂN‘lﬂﬂﬂ‘ixfﬂ‘ﬂmﬂll LW‘EJ‘iJ‘S‘Uﬂ”I"ﬂl&VlﬂﬂW]ﬁ‘NﬂN

= Function signals

o ENELE o e e Error signals
.:' g oY e v e
319 4.6.1aR9 aanalunszuirumsSuanihmintazaubeuuy

4 [ { 1 o { o 1 v I
Tnseadiudiedu dueaslugiii 4.6, wide j ssihmihiidnnamradnsnn
[ 1 1 " o dan YA &£ o = 1 1 v Jd a
el d99nne | Hadnsh 14 fle y(n) FeezgminnaSouioumeiuana N INHaaN I3

v v
Al d(n) MANUUANA1E AD ¢(n) Avdumsii 3

ej(n):dj"‘yj(n) (3)

e(n) %‘:gﬂuﬂmzﬂu Foyaaiud 1 £(n) Saaumsi 4
1,
E(n)= —2—ej(n) (4)

@ = 1 [ o o {
audaalugdin 4.7. a1v(n) wdlumadnsnnsAININaUMSA 5

v,(n)= i w;(n)y,(n)+b;(n) : (5)
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v o C4 U cy @ v W o :/’ o o VA
ddnual wfie aniin ez Fydnuel m Ae $runudeyaianua dydnual b(n) Ao Andes

= Y v L v 3 v J 1 LA
wui 1 luriog j @arii HaaWsueIniIY j Ao

y;(m) = f;((v;(m) 6)

v s
Back-Propagation sz1/Suanimiinaindyanaumd 1y £(n) A21675 Chain Rule Al

OE(n) _ OE(n) Oe;(m) 9y;(m) ov;(n) e
ow,(n)  Oe,(n) dy;(n) v;(n) w;(n)

Bias: bj(n)

Node i
yi(n) > O ¢i(n)
o 3/ o ' =
s1#i 4 7uaasdassadumsdnnuvedlassinlssamnoy
1 a o 1 oy o 2 = s/
Tasatiodszamiovazlsuanimin Aw,(n) awoasinaiseus 77
OE(n)
Aw,(n)=-1 (8)

ow; (n)
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o :’ @ 3 A ! o 19 ' o daY Y
msiSuanihming 921435 Gradient Descent s lddayanamd lufiantosganionnaansi la

o g

o s (Y A Y a o 1 v I a
ANNITATUIUNAT L‘Vl"lﬂ‘Ll‘HiﬂiﬂmﬂﬂﬁﬂnﬂWNﬁaW‘ﬁ%id
v d‘ v Y
4.8.msmamilagnssulassnenminzannuvoya

{ g o [
msmaailaenssuimuneaylunsngInsaianua LT IuNIITULIIDAVS
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SSE  : The sum of squares due to error
MSE : mean squared error
RMSE : Root mean squares error
Di - wedwiinnusnindiediudasdeya
Di* AasnER Iddunuduiu i deandefudulsdassiRuafunadng Di

no o swaudeya

4.9 Yalsunsuuunuay
a u’:l‘ o s o
MATLAB gﬂummﬂaummawuqa (High Level Language) @HIUN1IAIUIN
A A ) o a o Ao Y o A 9 <
manaiiailszneudienssnoudiey nsmAnidudeunazmaiimewuiieolvueuny
9 :u

mwlddetazFanu

[ ' Y 1

25 MATLAB 86119710 matrix laboratory iauiilu Tulsunsufideuduie 19luns

AN matrix N1 15198 LINKPACK tag EISPACK

1] -4 4 [ ] a da
MATLAB I@gniiainaieudilymaied iwu medmuadiamanidninssy
a 4 1 v Y o A A o [ av 9
iae mmmamuﬂmqmqqmmmu“lumuqmmﬂssu”lﬂm'lﬂL‘ﬂumsamammmmaﬁw e
a 4 o 1 =] = ¢ @ 1
Haznsiey Iaeeife Tsunsumnizn1d (Toolbox) veduaasa1u1 ¥IMATLAB 2 PHINFUA 1Y

Ay Y > Y A 79 9 "ﬂ o
mﬂmmmﬂummﬂi‘]ﬂmﬂummuuq"lmaaﬂﬂi:qﬂﬁﬁlmmg UTIUIULIN

9 awv Y
FoaUpINITNARDIINEA 1USLATULUNLAY

a SU Aq Y a Ja
1.3 sun 1 lunensiamaasninnuierainualy
2.msvann Algorithm h'ldine waz ligeen ieifieudunimidu 1wu C Fortran Basic
Hudu
a I'd Y =<4
3 ANs0AATIZHATIEe Y JAd18LasIIAIT)
v
4111115 1@ wns#dn'ldd e 2 D, Surface itag Contour
Y 1 a [ 3
5. qunsaaddiuaasefudld (Graphic User Interface) 18

s/

1 o dl o a 1 L
6.anusalszinanasuiuTlsunsuduiashauAedetugudeyanivuon 14

71



=
UNN S

[y} Y d o
TasagdeanudunustazmsiauvedUsunsy

5.1.na1310

£
o 1 [ o
Tlsunsumonsaimanyannsalumsdumuusavosnounsa gnRanvY
Yy T 9y y @ Y ;Y = =
foldsunsunumiay Momanalumsaaaznagoudi Isunsuivannldsiaswasiay

s o a <4 4 1 = Ao ' av
gﬂﬂaaqﬂumimam Llazllﬁ’Ju‘U’EN‘)g‘a‘]JE)ﬂGIﬁTNTﬂ'5\1‘11181‘1]53?(11’]L‘VIEJ‘JJ ‘ﬂmrﬂuﬂmmnﬂ

v Y v d
5.2 nssa5 19 nnduRusve ) sunsu

Cal @ 1
I‘ljiLLﬂilleJ'\ﬂiﬂlﬂTﬂ'J'HJfﬂiﬂ5‘011&ﬂTiGSII']uVI']uLLSQE)ﬂﬂJENﬂ?JHﬂ?ﬁ Llﬂﬁﬂﬂﬂ‘lﬁ

v
Iy 4 drundng sl

daugudeya
GUI
AIAAAD
o ld

A4 £
4 NEURAL NETWORK

AIUVDS

Statistics

51 5.1.uaaalnseardamsiiauveslsunsy



5.2.1.@ugudoya

Taglnfids MIeAUUUAIUHAUADUNTA LAZHANITNATDUAIINMITLLTION
vosdeteneunin TuudazTasins szfimsiiueduds  iseus lil8Tds w5 uierin 1114
s Toiudesnala wazdinulngudr mantsnaaoumiassavosdiedianeunsans lu'lduen
Yoyassensudvauysol ﬁa&us:uugm%ga*Ti%zgﬂﬁmuﬂuTﬂsamsﬁﬁ%’ﬂﬁyﬂzﬁmﬁﬁ
fususmdeyamsiiiaedens q @il MeatumsssnuuunouUA3a 1AZMINAABUAILAINITD
Suusedavesiroduneunia  deyaii ldninTasamsnoaduauuiugassugil Tu3seil
Sy 4,877 doya Lﬁ@ﬁf’lﬂzﬁum’;’njszuuyu%’agadmnan (Main Database) 52U
sdeyadaunatssgnesnuuuldinsliudsdld  weldannsodivdoyalmidh g do
gamdwf:%zgﬂda"lﬂﬁﬂﬂNﬂhﬂﬂizmmﬁﬂu (Artificial Neural Network Module) iiofiuial

' v o J J Y 1 [ [ [y
'H’]ﬂTﬂ'ﬂllﬁllwu‘ﬁ531’7'J'I\WI'JLL‘LIEQ"N“]ﬂ‘Uﬂ'JHJETTJﬂﬁﬂﬂ']iiﬂll‘iﬂﬂﬂﬂl@ﬁﬂﬂuﬂgﬂ

il ! S
Tunil 1&den 1% lu Taswerviuenwa  Wuszuugmdoyadindn iilosainidlu
g Yo ! ' Ay ada oy ] Y ' = v o
szuuddi Fnuedunsnate ideansouimsldanldhouazazainaemsuanasuveyaniu
1 [ & o ¥ d 1 o w Y
18 efuszuuenas (FainduluTassoriueawa ) TasdiudiAgvesaisegmudoyalay
1 g r A o 1 = 1 d &£ = A a 9
durauiilfzdiumieglusasiduneuniaregnuiatwasdusiaansanezmu@u/ud lude

yald

B Microsoft Arcess:

ui  wile s

020103 11132 ZBDMB01367
0201413 11140 ZBDMBO1387
20103 11143 ZBOMBI1357
020103 11137 ZBDMBO1367
020143 11138 ZBDMB01387

“;X:ﬂ b;;rbale] ] SSA_Sand [ FM
562 1371203 3083 20021
570 1471203 20021
571 15/12103
572 16712003
573 1712403
674 18/12/03
57571812103
576 2012403
&7 24203

Number}

1 I<]1 I[

BHAEN

a y v
5Uf s2.umaumsteyalugmdoyalulnsveiuomae

~J
(8}



5.2.2.8ufAAAeRlY (Graphics User Interface)

maweuaefudldninsmliln (Graphics User Interface(GUI)) AuiTaseu
Vo v Yq ¥ a s a s v 31 A ygyyy Y a4y
dofuszuied1dinzasuiiunes lnsaeuiiuneswzgnldnufsdeionly Idfloudoyahnaoams
1 ad o 4 1 1 =& 9 a < a 4 v
dunasuesa  wnduas lulas IuedralaedaniniAuABuNIADS  ADUNUADIISUTAIAD
saysuaznswinauueenm daludumsadhaldinmsesuie e 1eazidoalu Help voada

tuniay

5.2.2.1.m3mMnuvestfamazyesnsendesa

1 a s/ LYY Ql 9 1 Qs’l
1y Initialization : sndnmsIfszuwhiMISouidoya Suaulminama

)

2

v o & o
1l Training networks : Tnaadeyanngudeya Insz vanuduiug uaﬂﬁ%zuumms
Liausmmauwumawammﬁm(“l%nmum)ua“maﬁﬂuimﬁam wansmdumveadey
Tilugesnsendoya
1 9/ T1 o [ o o 94 (LR 4 o
Foansendoya : lamdmiummsnaaeumsinevesllsunsulaglildan lamwizaay
Tunsdifinsenmdeyaliiedluvounvesdeyaiinhmaioui szuaniudon
1 ool e o o v J { 1 1
1J1 Prediction : imsinnorasnivesdeyaiinsenladidhlyl eenuniumnnuannsalums

fumuugoa (Compressive Strength)

) PrediciConcroeStrength .

Engineer's

Training system...  Reset Heus networks
9 § andirvskzerion waight:

Deta Sowrce :|

Z | Load dosbace fo g
Training 0otwoks | Nagal natart ©

Table: | .
Testing Parameters... Jl Predict Compresswe
s = len"lh
['_7,] et (67 g Watmnedirg [T b

@Vﬁ’; 34
z o« b
ot 3

@ Waer ﬁ Retardeng x (Y]
2| Rock Ascelertrg } - -
= e
i S

e B, ey
oo e 0 e

Prediction

Useg ovy in Corctote shenyh peadchon tezaxch

31 5.3, uaaadaudadod IdvoaTalunsy

74



5.2.3.83ua0n

o Y A (v 1y g 1 v a Y & 9 < Y
dndhiidsuadeyalioglutadonduieldmungaulumsGougvesszuy

Tasevelszaminey Neural Networks)

52.3.1.m315umdeya (Normalization)

o v 1Y Y v 1 = @ > & b ' a
imsdfumdeyaliedlugrafvafuimuaiio sz oy Inswhelszaminioy

s v
aunsammsiseudiazliuanimin (Weight) ldeduiilsza@nnm 175nN3Aal

1 Y = 1 £y Y 1
2.1 mannnuazesiigauewdazyadoya(vesioyaudasilszinn)
1y ! Y v = @ ' kY ) 3
2.2 unuadeyaluga Tiegluveuwa [-1,1] aremsthousasainuveyanual winLas
y = 4 v : ¢t q 3
Heefigarive 1¥aw13al99 iy Transfer function ¥e4 Neural networks 419 Tan-

siemoid function lumsfuia (Aeglugas [-1,1] wunu)
5.2.4.871 vodlasanedssamingsy

Tnssadravedlnseiiedsea o AuuumsunInszenay

(Backpropagation) M33euduasszunlszneyldudnq fe

MI3IUTIWTeYa (Data acquisition)
o < 9 =) 1 = .
- astwmuasnyae Inseadanseaailaenssulnseneseamihey (Architecture
determination)
= 9 .
- gduvumsSeu; (Leamning process)
- msaoulasavelsearniney (Training of network)

- msnaasylaseviedszarminoy (Testing of network)

o < (v
5.3.fn§°ﬂ1\‘ﬂuﬂlﬂ\‘liﬂ5L!ﬂ‘iNWﬂ]ﬂimﬁ1ﬂ1ﬁ€hu"ﬂ1u&&5&ﬂﬂ‘l@ﬁﬂ?J'L!ﬂ%ﬂ
3

Fuaeumsiiauzgnuisesniu 2 dau fio

5.3.L.msmamvedisunsulunsidizuuEeus

75



msldse eriUusaﬂymwmmfmwuﬁﬂu'awauamﬂmauammiumumuaﬂaﬂ
Tﬂmsmsﬂmmﬂwamauammmmamaw 1&vimsigon Lmﬂmmammmﬂmmﬁ“ﬂ"lmm
) mﬂuummmﬂiuﬁmmauwummwmmiLaaﬂﬂlammmmwauﬂmam SuapuRoNN
M3sU5uA1 (normalization) Lwamaﬂﬁzmumima"lﬂﬂamﬂm Umﬁsuﬁﬂmnaiﬂﬂ‘lﬂﬂsww
Uszaminey mmaswu‘ummsxsaussuamaﬂm“lﬂimaaﬂmammamsﬂﬁmmuﬂum 1

g

aouanuaasaagl g 5.4

O

Load oy’
IMIIULBYR
43 -~

T Database
h 4

a € o & 7
2 lﬁ?ﬂz%ﬂqqﬂaﬂwuﬁ
UAZIRDNADYRTLVNIZEN

|
h 4

Normalization

1
i

4
Neural networks ] O

Training j
¢ Structure & Weight

©

51 5 4 uaasnsiauvesTdsunsylumsIdszuuGoud
5.3.2.mmauweddsunsuluminageuszuy

o x:' ] r= 9 9 P=}
svhauvesTdsunsulumsnagouszuuisumsieuiinlsau wse 013
naaevilse aneamseuy lagauanms naa Tnseadiaft lddmmsSoudundadmnTlsunsw
AY Yo o
#143avfAfAe 1Ju Training networks) mﬂuu“lm;auammmm@ﬂiﬂamu1mmms 1&annih
05UY agamﬂuum@ﬂﬂﬂn Prediction 52UD1M3YTVA (normalization) mﬂuu LUV
wﬂaammwwmﬂammmss‘uusaammﬂauﬂmaaﬂmwmare) mmaumnxmmmm?sﬂ"lﬂm

Ui 5.

76



Load 1A59&4914 ¢

Neural networks

v

FurayRIIN GUI

{
v

Normalization

v

Neural networks B
Testing { : ‘

| Display

f prediction result

5 .
317 55 uaansihinuveslsunsulumsnaaeuszul

Structure & Weight




UNN 6

a d
Nan1snagauLaINIICHING

6.1.na131
a d 1 1 A s v A
mnmiwwﬂzumxﬂuammummﬂ?ﬂumﬂmuﬂﬂ

a o s/ a v o d o o oS  w [V = a9 o
1. msamiwﬂﬂa‘lwqygﬂamauwuwmmawaaﬂauﬂmnuﬂ%%ﬂmd ) NAYUFLATNING

nAapRNADUNTILAD

a o =
2. ﬂ'l'i']Lﬂ'i'l%ﬁiﬂﬂizﬂ"l‘lﬂiza'lﬂmﬂll

a [ v d o W (9] Y]
6.2.ﬂﬁamswﬁdiﬂﬂ“l%’ﬂqyﬁmmauwuﬁmmmawamaun‘%mnnﬁmadn 9
dd‘ ya 'd ] Ao 1 :?' A
wqygﬂmmﬂzﬁ%:meamﬂu 2 ngupaae 114 fe

1.Exponential function or Abram’s formula (Popovics, 1998 citing Abram, 1918 )

Feflaunshe = A"w + Ca (6.1)
B

2.Logarithmic function or Schiller’s formula (Popovics, 1998 citing Schiller, 1958)

Feflaunsie = Aslog(Bsﬁ) + Cs (6.2)
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Abram’s Theory at 28 Days y =-0.6957782192x + 2.7570311435
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NGNS
n = Hwudoya
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o P v ° Y 1w =
3.3.31uUsUMsiseu 3 (Epochs) frualiminy 1,000 59U 94 2,000 591
1 q’: o z L] o v J @ 4 1
Tasudazaiaaziidoyan 2 dauaniimsnageunaansnaminiiszuy Inseie
= <
UszamifiouiSoudiasauda
4 hWansnadeuandon 3. MiAIUMIAT Root Mean Square Error : RMSE veusiaznsdl
o3 Y o1t =t = o = A =
5 hgauasunngtuuy udnhawmSeudion daansied 6.2. Tas@ongiuuui

RMSE(Testing) ftloviga

A15197 6.2. uaeea S suiioy RMSE vod Tumannaaouni(suuuuun A)

ot h(idden NodesiLayer orsiniou RMSE(Training) RMSE (Testing
| Layers) [ = {(Epochs) = = o
1 1 9 1000 40.421 41.392
2 1 9 2000 40.184 39.988
3 1 10 1000 39.83 40.095
4 1 10 2000 39.789 39.596
5 1 11 1000 39.744 41.38
6 1 11 2000 39.597 40.092
7 2 9 1000 39.971 41.116
8 2 9 2000 38.453 39.053
9 ) 10 1000 40.382 41.145
10 2 10 2000 39.378 40.093
11 ) 11 1000 40.052 40318
12 2 11 2000 39.132 39.466

d‘ r=s 1 1 ‘:; &’ o
21N915197 6.2. 32HU1 RMSE 999 Model A8 Tuaauiustan (Fuunradiuiu 2

Vv .
d e 15 u 11 1o tagduuseumsiEoudniny 2,000 501 ) anNuAanaIataoi
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Prediction(ksc)
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dmsumvssdoyaiilisyunGouduazdoyaiilinaen Tnsewiuludiiiy
) v ' ! s Sy
Yoyalavazioa ldusnoenliaunsonsivasum 1d lasaunsonvzidlagdoyadauiilann
Tusunsuunuay (MATLAB)
zg 1 d‘ v 9 1 3 P=} [ 3/
Tuduaoumsnadoum IasaileiNzauny NI 1ATINHHIANNTUTOU

o o 9 A o g ¥
E‘IJLL‘U‘ULLﬂZiﬂu')ui'ﬂllﬂ'ﬁlﬁﬂugll'm L'm’l'ﬂﬂ”lﬂ’l'i‘ﬂﬂﬁﬂl]ﬂ"l]g;’ll']ﬂllllﬂ')ﬂ

9 9
dmsunszuumsngaisouivesszuy Inssiieszanifieniuaziuogi 2

szmsdneiu fie

a = o Y Y 1 o Ay Y v o o Y
l.ﬂ?WNWﬂWﬁTﬁWH@Uquﬂ Iﬂﬂﬂjﬁﬂlﬂﬂiwaawﬂﬁﬂ‘lﬂ%'lﬂﬂ'ﬁﬂigll')aWaﬂUNﬁﬁW‘ﬁ‘V]Qﬂﬂaq

nszuIUMISoudzrge onan1sidideveenInuiana1a (Sum Squareed Error , SSE)

v
ISl o

1azAi5e311 (Mean Square Error , MSE) fisdga@siidimua’ld)

o = v A Ao 4
2. $1umseumsious (Epochs) sengaiionsuseuiidimuall

y<2 v a Y ° =
mafdnu Idiiumsnaaeuanugndeslumsinnevesssuulszamiiionlag
a a o 1 a 1 = 9 1 @ et 9
msnaasuinlFinavesilifen q ifleuunszuvlszamifiouudinsnaoudwadnsi ldan
o v Jd { 1 1 a
msvinnelasszuulszenniiey IWragnseduiniseziluvse lied1als Tagldnaasaiivey
a I J o =< v 1 dy ~a o 1 Y
waztSnaduudnanaaaluasne 6.3 89 6.6 wazgil 6.9 daaelilil Taensdinondaedialanan

kY { ) a a o 1 4 a
gudeyaiszvudszamionSouiuduiveguazlSunaFuud lnglidundudu q audy

d’ A o 1 4' I 1:’ d:‘
A1919N 6.3 NTUAIBYINEN 1 oeszuvlsTaINmeNuUn AS NINAADINNDIY

SSA SSA Admixture

Cement | Water Rock Sand Age Rock S Density | Slump Type D

Fly Ash | Prediction

(kg/m) | (ke/m) | G | (ke/m) | @ays) | o | oty | ™) | M) | gy | Gein) | s
340 17333 | 1110 853 3 2414 22390 | 2423.11 | 11.5 1.65 0 243.08
340 173.33 | 1110 853 7 2414 22390 | 2403.65 | 11.5 1.65 0 32399
340 173.33 | 1110 853 14 2414 22390 | 2403.65 | 11.5 1.65 0 37537
340 173.33 | 1110 853 21 2414 22390 | 2403.65 | 11.5 1.65 0 384.65
340 173.33 | 1110 853 28 2414 22390 | 2403.65 | 11.5 1.65 0 29584
340 17333 | 1110 853 60 2414 22390 | 2403.65| 11.5 1.65 0 453.83
340 173.33 | 1110 853 90 2414 22390 | 2403.65 | 11.5 1.65 0 513.03
340 173.33 | 1110 853 180 2414 22390 | 2403.65 | 11.5 1.65 0 663.76
340 173.33 | 1110 833 360 2414 22390 | 2403.65 | 11.5 1.65 0 726.38
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a3f 6.4 nIfidIeER 2 vesszuulszamifisunuun A8 MINARBIRNDIY

SSA

SSA

Admixture

Cement | Water Rock Sand Age Densit Slum Fly Ash | Prediction
(i) | (i) | (ke/m') | Ggim) | oy | Rk | SEE G | em) | GreD | e | o)
210 | 155.6 | 1124 | 748 4 | 2482 | 25735 | 240592 12 115 | 210.83 | 231.43
210 | 155.6 | 1130 | 748 7 | 2482 | 25735 | 241879 | 12 115 | 210.83 | 279.01
210 | 155.6 | 1130 | 748 | 14 | 2482 | 25735 | 241254 | 12 115 | 210.83 | 405.14
310 | 1556 | 1130 | 748 | 21 | 2482 | 25735 |2412.54 | 12 1.15 | 210.83 | 417.34
210 | 155.6 | 1130 | 748 | 28 | 2482 | 25735 | 24129 | 12 1.15 | 210.83 | 414.97
210 | 155.6 | 1130 | 748 | 60 | 2482 | 25735 |2412.54| 12 115 | 210.83 | 47636
210 | 155.6 | 1130 | 748 | 90 | 2482 | 25735 |2412.54| 12 1.15 | 210.83 | 529.86
210 | 1556 | 1130 | 748 | 180 | 2482 | 25735 |2412.54| 12 1.15 | 210.83 | 577.66
A13197 6.5 NIfiAIRE1eT 3 veeszuulszanifiouuUN A8 NINARBUNLBY
Cemex;t Wateg Rock3 Sand3 Age }iff}‘( g:ﬁi Densit}y Slump Agyn;i:tge Fly As3h Prediction
(kg/m’) | (kg/m’) | (kg/mr) | (kg/m’) | (days) (o) | (cm?/ke) (kg/m’) | (em) | (ko/md) (kg/m”) (ksc)
210 155 | 1126.67 | 750 4 | 0369 | 8094 |2428.08| 115 | 1.15 210 | 22636
210 155 | 1126.67 | 750 7 | 0369 | 8.094 |240098| 115 | 1.15 210 284.4
210 155 | 112667 | 750 | 14 | 0369 | 8.094 |2414.18| 11.5 | 1.15 210 | 41475
210 155 | 112667 | 750 | 21 | 0369 | 8.094 |2414.18| 115 | 1.15 210 462.6
210 155 | 112667| 750 | 28 | 0369 | 8.094 |241349] 115 | 115 210 | 43346
210 155 | 112667 | 750 | 60 | 0369 | 8.094 |2414.18| 115 | 1.15 210 | 316.66
210 155 | 112667 | 750 | 90 | 0369 | 8.094 |2414.18| 11.5 | 1.15 210 | 296.78
210 155 | 1126.67 | 750 | 180 | 0369 | 8.094 |2414.18 | 115 | 1.15 210 302.9
210 155 | 112667 | 750 | 360 | 0369 | 8.094 |2414.18] 11.5 | 1.15 210 | 31831
a1319% 6.6 N3EAIBET 4 vesszuvlszamfsunuui A8 MInaasdiiueIy
Cemer;t Wateg Rock3 | Sa‘nd3 Age SSQ( giﬁ Densigy Slump A{.j;npi:tge Fly As3h Prediction
(kg/m’) | (kg/mr) | (kg/m’) ! (kg/mr’) | (days) (cmPkg) | (cmP/kg) (kg/m?) | (em) | (o/m?) (kg/m”) (ksc)
255 171 | 1146.67 | 933 T [ soeTt | -Ris] | 2381 %2 | 115 ] 135 0 260.85
255 171 | 1146.67 | 933 7 | 0671 | 8157 [2347.08 | 11.5° | 135 0 269.88
255 171 | 1146671 933 | 34 | es? | 8157 [ 237801} 11,5 | 135 0 355.26
255 171 | 114667 | 933 | 21 | 0671 | 8157 [237801] 115 | 125 0 400.12
255 71 | 114667 933 | 28 | @67 | 8157 | 240554 | 115 | 125 0 378.49
235 171 | 114667 | 933 | 60 | 0671 | 8.157 | 237801 ] 11.5 | 125 0 298.54
255 171 | 114667 | 923.1] 90 | 0671 | 8157 | 237801 | 115 | 125 0 300.51
255 171 | 114667 | 933 | 180 | 0671 | 8157 | 237801 | 115 | 125 0 316.34
| 255 171 | 114667 | 933 | 360 | 0671 | 8.157 |2378.01 | 115 | 1.25 0 318.41
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Strength (ksc) Model A8
800
—e—Case 1 4
700 —m— Case 2 /')_(
—a—Case 3 /<
600 i 7l
—X—Case 4 //I’
500 X
400
300
200 T 1 T T T T 1 1
3 7 14 21 29 60 90 180 360

day

P o w P o 9 P=1 a [ = o v L] ~ =
5191 6.9 Mashingldanszuulszamioni A8 MIe1gUBINDUNIAIINNTUAIDEIIN 1034

v 3
amauazgiee lififensdidredumsnansuiueiguednounIaLasNaMsIIUIEYINITZUY

(9115199 6.3 09 6.6)

dszameuuuy B 12

A13199 6.7 NIAAIBEEN 1 vesszuulsyannifisuuuy B 12 MInaasunueiy

Cemer}t Wateg Rock3 Sand3 Age 1353( g:r‘::l Densigy Slump A.?y‘gi:nge VFly As}h Prediction

(g/m’) | (kg | (kgm) | Geg/m) | @ays) | o | oty | CE™) | M) | g | Kem) | G0
340 173.33 | 1110 853 3 0.508 5.775 | 2403.65 | 11.5 1.65 0 238.978
340 173.33 | 1110 853 7 0.508 5.775 | 2403.65| 11.5 1.65 0 313.51
340 173.33 | 1110 853 14 0.508 5775 | 2403.65 | 11.5 1.65 0 418.6
340 173.33 | 1110 853 21 0.508 5.775 | 2403.65| 11.5 1.65 0 439.31
340 173.33 | 1110 853 28 0.508 5.775 | 2403.65 | 11.5 1.65 0 406.84
340 173.33 | 1110 853 60 0.508 5.775 | 2403.65 | 11.5 1.65 0 307.6
340 173.33 | 1110 853 90 0.508 5.775 | 2403.65 | 11.5 1.65 0 295.89
340 173.33 | 1110 853 180 0.508 5.775 | 2403.65 | 11.5 1.65 0 312.79
340 173.33 | 1110 853 360 0.508 5.775 | 2403.65 | 11.5 1.65 0 318.39
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P Py = a a
AT NN 6.8 NTUNIBYNIN 2 ‘1]?)\3531]'1]‘1.'53?“7“7151]“1]1] Bi2 ﬂ']i'ﬂﬂﬁﬂ\uwua'\q

SSA

SSA

Admixture

i Fl h | Prediction
ket | g | (kg | (g | done) e G | oy Lot obie
210 | 1557 | 1136 | 760 3 | 0369 | 9.000 |2430.15| 12 1.15 | 210.83 | 205.44
210 | 1557 | 1130 | 760 7 | 0369 | 9.000 |2393.16] 12 115 |[21083 | 279.01
210 | 1557 | 1130 | 760 | 14 | 0369 | 9.000 |2430.15| 12 1.15 |210.83 | 410.1
210 | 1557 | 1130 | 760 | 21 | 03¢0 | 9.000 [239589 | 12 1.15 | 210.83 | 454.96
210 | 1557 | 1130 | 760 | 28 | 0369 | 9.000 |2364.73| 12 1.15 | 21083 | 425
210 | 1557 | 1130 | 760 | 60 | 0369 | 9.000 |2395.89| 12 1.15 | 210.83 | 314.97
210 | 1557 | 1130 | 760 | 90 | 0369 | 9.000 |2395.89| 12 1.15 | 21083 | 302
210 | 1557 | 1130 | 760 | 180 | 0369 | 9.000 |2395.89| 12 1.15 | 210.83 | 304.68
210 | 1557 | 1130 | 760 | 360 | 0369 | 9.000 |239589| 12 1.15 | 210.83 | 31833
A5 6.9 NIAAWINHA 3 vesszuvszaoutuy B12 nmsnaasanneny
Cemerzlt Wateg Rock3 Sand3 Age sg:;‘( S'i:l Densigy Slump A}irpi:n;)re Fly As}h Prediction
(kg/m’) | (kg/m’) | (kg/m’) | (kg/m’) | (days) (cn/kg) | (cm®fke) (kg/m) | (em) | o/ (kg/m) (ksc)
210 | 155 | 112667 750 4. | 2501 || 24355 | 242808 | 115°] 115 210 | 22613
210 155 | 1126.67 | 750 7+ | s9501 | 24355 | 240008 | 115 | 115 210 | 283.59
210 155 | 112667 | 750 | 14 | 2591 | 24355 |2414.18 | 115 | 1.15 210 | 436.64
210 | 155 | 1126671 750 | 21 | 2501 | 24355 | 241438 ] 115 | Li5 210 4626
910 | 155 | 1126671 750 | 28 ] 2501 | 24355 | 241340 ] 115 | 1.15 210 | 431.07
210 | 155 |112667| 750 | 60 | 2591 | 24355 |2414.18| 115 | 1.15 910" | 48113
210 | 155 |112667| 750 | 90 | 2591 | 24355 |2414.18| 115 | 1.15 210 524
210 155 | 112667 | 750 | 180 | 2591 | 24355 |2414.18| 115 | 1.15 210 568.3
210 155 | 1126.67| 750 | 360 | 2591 | 24355 |2414.18| 115 | 1.15 210 | 741.96
@157 6.10 N3AIA29E197 4 voszuulssamfisuuyy B12 mInaasunyely
Cemerslt Wateg Rock3 Sand3 Age s(fg( Sasrﬁi Densigy Slump A.?:]pi:“ge Fly Aih Prediction
(egh’) | (kg/m’) | (egim’) | (kgim) | oy | i3 | (S | k) | em) | pn | Gkem) | (ks
255 171 | 1146.67 | 933 3.1 2606 | 24460 | 238132 115 | 125 0 24932
255 171 | 1146.67 | 933 7 | 2626 | 24469 |2347.18| 115 | 1.25 0 328.87
255 171 | 1146.67 | 933 | 14 | 2626 | 24469 |2378.01| 115 | 1.25 0 383.6
255 7l | 114667 | o33 | 21 | 2606 | 24469 [237801 | 115 | 125 0 100.12
255 171 | 114667 | 933 | 29 | 2626 | 24469 | 240554 11.5 1.25 0 192,57
255 171 | 114667 | 933 | 60 | 2626 | 24469 |2378.01| 115 | 1.25 0 308.79
255 171 | 1146.67| 933 | 90 | 2626 | 24469 | 2378.01| 11.5 1.25 0 $70.2
255 171 | 1146.67 | 933 | 180 | 2626 | 24469 |2378.01| 11.5 | 1.25 0 082.22
255 171 | 1146.67 | 933 | 360 | 2626 | 24469 |2378.01| 115 | 1.25 0 728.71




Strength (ksc) Model B12 Age Casel
500 - —— Case 2 {
< —X-Case 3|
450 - |
\x ——Case 4|
400 -
350 -
X %7—*
300 - » %
250
X
200 W |
1
150 ‘ { , . l |
3 7 14 21 28 60 90 180 360 dayi
|

~ o w ~ o vy = = [ = S o ] ~
E‘LJ‘VI 6.10 MAINMuUY 1ﬂ‘ﬂ'lﬂ‘§$UU1J5$fﬂ‘VlL‘VIUN‘VI B12 AUBIYVYDIADUNTIAIINATUAIDYNN 1

= ~ =
094 (159N 6.7 89 6.10)

@ 1 a a = o [ ' ‘:y
ma&mﬂmwuﬂimmmnummﬂqm;ﬂuazmmma"ﬁlu

[

= o A o $4 a a ~ o
M1319N 6.12 fﬂaﬁ‘ﬂ‘vnuw\lﬂiﬂﬂmﬂmiVlﬂﬁ’é]\ilWlJﬂill’lmﬁlﬂiJuﬂﬂi

I

|

1 nnszuulsannmey

uuuA8 uazmasnieldnnngujues Schiller
Cement | Water Rock Sand Age sgg( Ssasnl(\j Density | Slump A]q;npiextuDre Fly Ash-| Prediction | Schiller’s
(kg/m’) | (egim’) | (ki) | (keim) | days) | (o | OB | ) | (em) | gy | ) | (s0) | (kgmd)
340 173.33 | 1110 853 28 2414 22390 | 2403.65| 11.5 1.65 0 392.16 406.9
360 17333 | 1110 853 28 2414 22390 | 2403.65 | 11.5 1.65 0 412.44 | 417.566
380 17333 | 1110 853 28 2414 22390 | 2403.65 | 11.5 1.65 0 431.81 427.656
400 173.33 | 1110 853 28 2414 22390 | 2403.65 | 11.5 1.65 0 448.59 | 437.228
420 17333 | 1110 853 28 2414 22390 | 2403.65| 11.5 1.65 0 462.31 446.332
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wuu A8 uazideiiune ldvinngugves Schiller

[

A15199 6.13 7a

A o 9 A a = o aa =
Qﬂﬂ1u1ﬂ‘lﬂmﬂ%1ﬂﬂ'l‘i‘ﬂﬂa’t)\iquﬂiu1m°ﬁlnuﬁﬂ‘im‘ﬂ 2 %'lﬂiZiJ‘iJﬂi%ﬂTﬂmtlﬁJ

Cement | Water Rock Sand Age FS{S[}( S S‘A(; Density | Slump A_(rimt(tx[.\)m Prediction | Schiller’s
(ke/m’) | (kghm’) | (kefm) | (kgm) | (@ays) | (oo | (oming | (M) | (em) G | s | (kefr)
255 171 1146.67 933 29 2626 24469 | 2405.54 | 11.5 1.25 392.57 355.74
275 171 1146.67 933 29 2626 24469 | 2405.54 | 11.5 1.25 384.28 369.831
295 171 1146.67 933 29 2626 24469 | 2405.54 | 11.5 1.25 380.12 382932
315 171 1146.67 933 29 2626 24469 | 2405.54 | 11.5 1.25 381.37 395.173
335 171 1146.67 933 29 2626 24469 | 2405.54 | 11.5 1.25 389 406.66

[

P o = o 9 a a = 4 aa a
AT N 6.14 ﬂ'laQ‘Vl'ﬂTu"IEJblﬂ‘Mﬂﬁﬂﬂm’iWﬂa@dmnﬂim1m°ﬁmuﬂﬂiﬂl‘}’l 3 %TﬂSS‘LI‘U‘ﬂSS’dWHVIEJM

wu A8 tazmasiiviune ldanngufues Schiller

Cemel;t Wateg %(:;( Sgn f(\j’: li(fé}( g:n?i Density | Slump Ag;::tge Prc;cilicti Schiller’s
(kg/m’) | (kg/m) ) (k3g/ ) (cm” | (em'/k (kg/m’) (cm) (kg/m®) (ksc) (kg/m*)
) kg) g)
255.8 | 17033 | 1150 | 920 | 28 | 2676 | 25751 | 2414.82 | 115 1.25 391.13 | 357.078
2758 | 17033 | 1150 | 920 | 28 | 2676 | 25751 | 2414.82 | 115 1.25 387.72 | 371.124
2958 | 17033 | 1150 | 920 | 28 | 2676 | 25751 | 2414.82 | 115 1.25 387.46 | 384.187
3158 | 17033 | 1150 | 920 | 28 | 2676 | 25751 | 241482 | 115 1.25 391.02 | 396.395
3358 | 17033 | 1150 | 920 | 28 | 2676 | 25751 | 241482 | 115 1.5 399.15 | 407.853
ksc Case 1: Model A8 —e— Prediction
470 —a— Schiller's
460 2
450 7
440 M/
430 et
420 /;//
410 e
400 /
390
380 T T T . .
300 325 350 375 400 425 450
kg
it 611 frdefis e ldnnszudssmmiflennuud 1 uazannguves Schiller ifeuiy

a IR sa a ; ) o A ~
YFUUFLVUATHNVUY ATHTUATUN 1 (A1919N 6.12)




ksc Case 2 : Model A8 —&—Neural Network

—&— Schiller's
410

400 //
T

370

360 =
350 - . . .
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s 6.12 M ldnnszuulszamifiouuni A8 wazninngugues Schiller sy

= a da 2t 3 s w ad d'
ﬂianmcﬂmuﬂmwmu AUTUNITUN 2 (TN 6.13)

ksc Case 3 : Model A8 ——— Neural Network
—a— Schiller's
415
405 A

395 ’\.—_—’74//:///'
385 =

365 /
356

345 T 1 T T
250 270 290 310 330 350 kg

s 613 mdsiinneldvnssuulssamifionnuui A8 uaganangufves Schiller HouAy

= a P e T e ad =
YSNUFLUATWLUY A IHITUNIUN 3 (AN1519N 6.14)
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A1519% 6.15

]
v A

o o a a o IS =
ﬂ’lﬁﬁ‘b’l“v’\'ll!"lﬂ‘lfva]}‘tnﬂ%'lﬂfﬂi‘ﬂﬂﬁﬂleﬂJﬂiNTm%LﬂJuﬂﬂ’imﬁ 1 Mnszuvdseanhey

uuVH B12 wagddsiimne ldanngugves Schiller

Cement | Water Rock Sand Age Density | Slump AdmIEe Prediction | Schiller’s

Ggim?) | Ggm) | (kgimd) | Qi) | @y | VE | AC | kemd) | ) | gy | G | Gegm)
340 173.33 1110 853 28 | 0.5098 | 5.7735 | 2403.65 | 11.5 1.65 406.84 406.9
360 173.33 | 1110 853 28 | 0.4815 | 5.4528 | 2403.65 [ 11.5 1.65 409.98 417.566
380 173.33 1110 853 28 | 0.4561 | 5.1658 | 2403.65 | 11.5 1.65 413.38 427.656
400 173.33 1110 853 28 | 0.4333 | 4.9075 | 2403.65 | 11.5 1.65 417.09 437.228
420 173.33 1110 853 28 | 0.4127 | 4.6738 | 2403.65 | 11.5 1.65 421 446.332

A15199 6.16

Y

° A o kY a = = < o =
1L QT’WI”IH'IEJblﬂmﬂﬁ]Wﬂﬂ1iﬂﬂﬁ’ﬂﬂmuﬂiu1m‘?}fmuﬂﬂim‘ﬂ 2 mﬂszuuﬂszﬁmmﬂu

wuUT 2 wazmasishue ldenngufves Schiller

Admixture

Cement | Water Rock Sand Age ol Ao Density | Slump Type D Prediction | Schiller’s
(kg/m®) | (kg/m) | (kg/m’) | (kg/m’) | (days) kg/m’) | (em) | (gomd) (ksc) (kg/m)
255 171 1146.67 | 933 28 0.6706 | 8.1556 | 2378.01 | 11.5 1.25 377.93 355.74
275 171 1146.67 | 933 28 | 0.6218 | 7.5624 | 2378.01 | 11.5 1.25 379.02 369.831
295 171 1146.67 | 933 28 | 0.5797 | 7.0497 | 2378.01 | 11.5 1.25 380.64 382.932
315 171 1146.67 | 933 28 | 0.5429 | 6.6021 | 2378.01 | 11.5 1.25 383.83 395.173
335 171 1146.67 | 933 28 0.5104 | 6.2080 | 2378.01 | 11.5 1.25 387.87 406.66
—— Neural Network
ksc Case 1:Model B12 )
—&— Schiller's
450 1
440 A
430
420 1
410
400 . T T T | T :
300 320 340 360 380 400 420 440 kg
a o v d o Y = = = " ~ Y
E‘lj‘ﬂ 6.14 M Q‘VWH‘U"IEH@Mﬂiz‘U‘U‘]JS&’,ﬁW]L‘VIEJSJLL‘U‘U‘V] 2 UagNNNHHHUO Schiller tnyuniy

a = fa A 3 ° o o ~
ﬂﬁu1m‘ﬁluu@ﬂi’l‘im§u ﬁTH'i'Uﬂimﬁ 1 (M1319N 6.15)
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Case 2:Model B12 —*—Neural
e —a—Schiller's

4107
400
390-
380-
370-
360

350 . T . T .
240 260 280 300 320 340

kg

[

= ° o Y = = = . = @
sin6.15 M e ldnnssuulszennmounuuh 2 uazanngunues Schiller tMeuny

a =1 (4:’ Q‘ ; o o d¢=; d'
UFINUFBUANNVVY ST UATHUN 2 (A15799 6.16)

v 9
mafdnpiafuszyulszamifiondnngn 2 TusafeTuaa B uaz C Hugm
a Y 1 v A W Py 9 = 9 o

1INTEUURuLalvouanameanufefulsi InssuuGeugiaziuIu node , layer uaz epoch
A o o v LY d' Y = 9 o a d' 1
wiosmauseumssnn  TaoludmvesdulsiliszuuSouidmSuTuaai B dannluea

A 1 d" a o a d' " (] : L= 4 [
usnae luswedfinAszvetiutaznswluaan 2 swdlumsandiuhaedwua @93
1 :} 1 v A o a t::lsl £ g o 1 = 4
dnnieTaqdemlsza  WuderuUidiaesdn1Udie) uazdanadiuulasmaedmua
19y (Sasrdmvesiusuiuns A FudiioIg19fed)

T o U < 1 [ o/”i [
uazluwa B Lmummﬂmﬂausmﬁmmﬂi’faﬂﬁam RMSE mw1nu 38. 698 A3

uaasluaisein 6.16

a15197 16.6 WSouiounl RMSE vedusas lumannageui (ssuuuuy B)

Model Layer Node Epoch |RMSE(Training) | RMSE(Testing)
1 1 9 1000 40.028 39.21
2 1 9 2000 39.932 39.31
3 1 ' 10 1000 40.393 40.124
4 1 10 2000 39.444 39.027
5 i 1000 40.046 39.836
6 1 11 2000 39.668 39.143
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15197 6.16 (¢10) WSeueus RMSE veouaas luaainagaum(szuuuuy B)

Model Layer Node Epoch |RMSE(Training)|RMSE(Testing)
7 2 9 1000 40.574 40.359
8 2 9 2000 39.:235 38.812
9 2 10 1000 40.235 40.122
10 2 10 2000 39.874 40.615
11 2 11 1000 39.255 38.706

a A < o @ = dy = Y "W vq ¥ =
wagdnTuaadie luaai 3 dmsuluaai 3 dmsSeudvesszuulilaldnasou
Y “ @ 1 1 { [ a $
2.y back propagation fuFumedluaausauadeyafiflonliszuviinuiludeyayadulaoh

] 9 dy a o dy a o ] a Qar -
'114*11@0611ay‘a‘wummmwmmmai’mﬁ]uwumwwwwummnﬂuma‘n A

15197 6.17 1WSeuiieua1 RMSE wsausas lumannagouni(szuuuuu C)

Model |Layers |

1 3 11 400 26.597

2 3 11 500 27.445 32.234

Prediction and Actual Strength (Training Model 3)

600

500

400

300

Prediction(ksc)

200

100

100 200 300 400 500 600
Actualksc)

517 .15 naldsz@nsmnlumsSond(training performance)vesszuuszamidisuuuy C
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Prediction(ksc)

Prediction strength and Actual Strength(Testing Model 3)

500 . i Lt > .,
: LN " ¢
= P Ad
400 o x .’: 0‘0’
S5 A " ,.0 03 ‘.o' *e
®, + %
Lo ’0 *
* L4
200 - ok 4
100 T T T
100 200 300 400

500
Actuakksc) |

51 6.16 nsmllsz@nTamlumsnageu(testing performance)vasszuulszamiisuuu i C

dy 9 ] ° o 1 d'! ‘:; Y1
seyuupy B aldanuudusilumsinsuinniasslumaidiuun lasnlv

RMSE wiidfy 29.979 uaz 31.618 ksc d1m5umsSous (training) uazmsnaaeu (teating) A

S1du uaze R Wi 0.8897 was 0.8493 mudidunaziienaaouanugndoveinsiiuie lag

naasuiunIeaallsundIUNaN

Beuieutuiigavesneunsaniuua Il lunen

1 E4
asvie g ldnadeuinfuaeTunausndaaaslugduazaisde lil

Msai 618 Ardafel@nnszumlszamifonuy C ﬁumqﬁxﬁuﬁuﬂiﬁ 1
Cemerslt Wateg Rock3 Sand3 Age ESQ( Sfrﬁl Densit}y Slump A?;::tgef’rediction Schilleg’s
(gm') | (gm) | (kgm) | (e (days) 30 | Do | Geg/m) | (em) | gy | (o) | (eg/m?)
340 | 17333 | 1110 | 853 | 3 | 2414 |22390|2423.11| 115 | 1.65 | 0 244
340 | 17333 | 1110 | 853 | 7 | 2414 |22390|2403.65| 115 | 1.65 | 0 322
340 | 17333 | 1110 | 853 | 14 | 2414 |22390|2403.65| 11.5 | 1.65 | 0 392
340 | 17333 | 1110 | 853 | 21 | 2414 {22390 |2403.65| 115 | 1.65 | 0 392
340 | 17333 | 1110 | 853 | 28 | 2414 {22390 |2403.65| 115 | 1.65 | 0 398
340 | 17333 | 1110 | 853 | 60 | 2414 {22390 |2403.65| 115 | 1.65 | 0 732
340 | 17333 | 1110 | 853 | 90 | 2414 |22390|2403.65| 11.5 | 1.65 | 0 1034
340 | 17333 | 1110 | 853 |180| 2414 |22390|2403.65| 11.5 | 1.65 | 0 1164
340 | 17333 | 1110 | 853 |360| 2414 |22390|2403.65| 11.5 | 1.65 | 0 1213
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d‘ o w d‘ o v P=% 1Y d' Q‘ d? dd’
AT NN 6.19 mawmmﬂ'lmmsznuﬂszammammu C AUDWYNINUYUNTUN 2

Cumegt Wateg Rock3 Sand3 Age lgc?g( g:n[:l Densigy Slump A,g;npi:tgel’rediction Schille{’s
CGgm) | (gm) | (kem) | Gem) fdays) ] ] Gem) | em) | gy | (59 | (ki)
210 155.6 1124 748 | 4 | 2482 [25735|240592| 12 1.15 | 210.83 214
210 155.6 1130 748 | 7 | 2482 |25735|2418.79| 12 1.15 | 210.83 276
210 155.6 1130 748 | 14 | 2482 |25735|2412.54| 12 1.15 | 210.83 432
210 155.6 1130 748 | 21 | 2482 [25735|2412.54| 12 1.15 | 210.83 396
210 155.6 1130 748 | 28 | 2482 |25735| 24129 | 12 1.15 | 210.83 429
210 155.6 1130 748 | 60 | 2482 25735241254 | 12 1.15 | 210.83 391
210 155.6 1130 748 | 90 | 2482 |25735|2412.54| 12 1.15 | 210.83 393
210 155.6 1130 748 | 180 | 2482 |25735|2412.54| 12 1.15 | 210.83 542
210 155.6 1130 748 |360 | 2482 |25735|2412.54| 12 1.15 | 210.83 758
210 155.6 1130 748 |1800| 2482 |25735|2412.54| 12 1.15 | 210.83 1184
210 155.6 1130 748 |3600| 2482 |25735|2412.54| 12 1.15 | 210.83 1225
: ' : v W .
M3edi 620 Mdeiivneldnnszuudsyamifonnuy C fuegimuvunsain 3
Cemer}lt Wateg Rock3 Sand3 Age IESS( S:njti Densit}y Slump A.?yr;i:“];m Prediction| Schilleg’s
(kg/m’) | (kg/m) | (kg/m) | (kefm) (days) o olermnee) (kg/m) | (em) | o) | (ko) | (kg/m)
210 155 1126.67 | 750 | 4 | 2591 |24355|2428.08| 11.5 | 1.15 210 220
210 155 1126.67 | 750 | 7 | 2591 |24355]|2400.98| 11.5 | 1.15 210 271
210 155 1126.67 | 750 | 14 | 2591 |24355]|2414.18| 11.5 | 1.15 210 278
210 155 1126.67 | 750 | 21 | 2591 [24355)|2414.18 | 11.5 | 1.15 210 256
210 155 1126.67 | 750 | 28 | 2591 |24355]2413.49| 11.5 | 1.15 210 386
210 155 1126.67 | 750 | 60 | 2591 |24355]|2414.18| 11.5 | 1.15 210 487
210 155 1126.67 | 750 | 90 | 2591 |24355|2414.18| 11.5 | 1.15 210 449
210 155 1126.67 | 750 |180| 2591 |24355|2414.18| 11.5 | 1.15 210 722
210 155 1126.67 | 750 |360 | 2591 |24355|2414.18 | 11.5 | 1.15 210 903
210 155 1126.67 | 750 |1800| 2591 |24355|2414.18| 11.5 | 1.15 210 1226
210 155 1126.67 | 750 |3600] 2591 |24355]2414.18 | 11.5 | 1.15 210 1225

A15 197 6.21 Maanine ldanszuulszamisuuuui C

[

v ' 4 [
AueIgRtRNIUNIAN 4

Cemer}nt Wateg Rock3 Sand3 Age gg‘g gfni:‘j Density | Slump A.?\T)?tge}’rediction Schille;”s

(kgm’) | (kg/m) | (kg/m’) | (kgm’) fdaysh o0 | S | Gem) | em) | gy | (ks | (ke
255 171 1146.67 | 933 3 | 2626 |24469|2381.32| 11.5 1.25 0 249.32
255 171 1146.67 | 933 7 | 2626 |24469|2347.18| 11.5 1.25 0 328.87
255 171 1146.67 | 933 | 14 | 2626 [24469|2378.01| 11.5 1.25 0 383.6
255 171 1146.67 | 933 | 21 | 2626 |24469|2378.01| 11.5 1.25 0 400.12
255 171 1146.67 | 933 | 29 | 2626 |24469|2405.54| 11.5 1.25 0 392.57
255 171 1146.67 | 933 | 60 | 2626 [24469|2378.01 | 11.5 1.25 0 508.79
255 171 1146.67 | 933 | 90 | 2626 |24469|2378.01| 11.5 1.25 0 570.2
255 171 1146.67 | 933 |180| 2626 |24469|2378.01| 11.5 1.25 0 682.22
255 171 1146.67 | 933 360 | 2626 |24469|2378.01| 11.5 1:25 0 728.71
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msmmaaatﬁumq
Strength(ksc)
1400 1
1200 ~
1000 ~
800
600 - ——Case 1
—s—Case 2
400 - —A—Case 3
200 - —>—Case 4
0 T T T T T T T T T 1
3 7 14 21 29 60 90 180 360
Age (Days)

~ o v o Ao Y = 1Y a A
1t 6.17 Mrdssaihne ldnnszulssenmifsuuuy C ot

¥
=<

=

f1—4 (135190

VYU NIU
6.18—6.21)
= o w A o 9y I [ a = s A 42’ o
AT 9N 6.22 mammmﬂ'lﬂmﬂszuuﬂs:ﬁmmﬂmmu C AUUSMTUANWYAUATAIN 1
Cement Water Rock Sand3 Age sgi Szfr:?i Density | Slump A;iyn;i:ttge Prediction| Schiller’s
3 3 3 = 3 3
(ke/m) | (kgm)) | kg/m) | (kgm) (days) 20l n o] G | em) | gy | (kso) | (kefm)
340 173.33 1110 853 | 28 | 2414 |22390]2403.65| 11.5 1.65 387 406.9
360 173.33 1110 853 | 28 | 2414 |22390|2403.65| 11.5 1.65 328 417.566
380 173.33 1110 853 | 28 | 2414 |22390|2403.65| 11.5 1.65 379 427.656
400 173.33 1110 853 | 28 | 2414 [22390|2403.65| 11.5 1.65 | 373 437.228
420 173.33 1110 853 | 28 | 2414 |223902403.65| 11.5 1.65 231 446.332

~ o w A o v v = o a = S A :2‘ A
M1319N 6.23 ﬂ'lﬁx‘l‘Vl‘Vﬂ‘Ll'lEl1@%1ﬂ5$ﬂﬁﬂi§ﬁﬁ’l!‘ﬂﬂlﬂl‘ﬂﬂC AulSemuuANtiuIunIaN 1.1

T .

Cement Water Rock Sand | Age SSA, S0 Density | Slump Adutiue Prediction| Schiller’s
kgm) | (gmd) | (gm) | (kgm?) (days) RO | S | gimd) | (em) e D} sy | (ke/md)
5 & € YSH em™/kg)(cm¥kg ° (kg/m®) =
340 176.333 | 1120 | 853.3| 28 | 2552 |23357|2384.5| 12 1.65 422 406.9
360 176.333 | 1120 | 853.3| 28 | 2552 (23357|2384.5| 12 1.65 414 | 417.566
380 176.333| 1120 | 853.3| 28 2552 {23357|2384.5| 12 1.65 314 | 427.656
400 176333 | 1120 | 853.3|28 12552 {23357 2384.5.| 12 1.65 384 | 437.228
420 176.333| 1120 | 853.3| 28 2552 {23357|2384.5 12 1.65 577 446.332
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= o v do = o a S A S A
f1319N 6.24 mmwmuw"lﬁmmzwﬂiz’dmmﬂmumC ﬂvﬂﬁmmc‘?muﬂﬁmnﬁuﬂsmw 1.2

Cement Water Rock Sand | Age e e Density | Slump Admixture o fiction| Schiller’s
Ggim) | kgmd) | Gegim’) | (eim®) daysy, ReK | Samd |y | em) | P2 D | ks) | (kg
£ 5 5 Y (cm’/kg)|(cm*/kg) 5 (kg/m) o

340 170.667 | 1126.67 | 840 | 28 | 2552 |23357| 2386.6 | 12 1.65 409 424.18
360 170.667 | 1126.67 | 840 | 28 | 2552 |23357| 2386.6 | 12 1.65 377 424.18
380 170.667 | 1126.67 | 840 | 28 | 2552 |23357|2386.6 | 12 1.65 438 424.18
400 170.667 | 1126.67 | 84C | 28 | 2552 |23357| 2386.6 | 12 1.65 653 424.18
420 170.667 | 1126.67 | 840 | 28 | 2552 {23357| 2386.6 | 12 1.65 719 424.18

Strength (ksc)

NS g wuansain 1 Tuwea 3

cement (kg)

750 5
—4@— Neural Network Case 1
+ A 1,
650 - Schiller's
—— Neural Network Case 1.1
550 —><— Neural Network Case 1.2
450
350
250
150 T T T v
320 340 360 380 400 420

519 6.18 M

o

=3

03 1.2

A15197 6.25 M

Y

Y

[

A90ANNIUY

v & o

'

(15199 6.22 — 6.24)

vy = 1Y a =) s A d?“ A
lmmszuuﬂszmmmmmu C AUUTHHUUANNLAY NN 1

@ a 4 H n‘ g ::l
1dnnszuvszamieuuuy C fulSuaduudnmuiunsain 2

NNNIUY
Cemer:t Water Rock Sand3 Age }is)g( Ssasrﬁ; Densit}y Slump Agyn;igtge Prediction| Schilleg’s
(kg/m’) (kg/m’) (kg/m’) | (kg/m”) |(days) (cm?/ke){(cm?. /ke) (kg/m’) | (cm) (kg/m®) (ksc) (kg/m)
255 171 1146.67 | 933 | 29 | 2626 |24469|2405.54| 11.5 1.25 395 355.74
275 171 1146.67 | 933 | 29 | 2626 | 24469 | 2405.54 | 11.5 1.25 384 369.831
295 171 1146.67 | 933 | 29 | 2626 |24469 |2405.54| 11.5 1.25 383 382.932
315 171 1146.67 | 933 | 29 | 2626 |24469|2405.54| 11.5 1.25 388 395.173
335 171 1146.67 | 933 | 29 | 2626 | 24469 | 2405.54| 11.5 1.25 396 406.66
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= o @ Ao Y = [ a = s A 421 aa
AT NN 6.26 mm‘nmmﬂ"lﬂ"ﬂWﬂ‘iz‘unﬂizﬁmm&mm‘u C ﬂUﬂiﬁJTﬂ!“ﬁLﬂJuﬂﬂLWMﬂJuﬂiﬂl‘ﬂ 2.1

SSA | SSA ; Admixture Sk
Cement Water Rock Sand | Age Sset | Romd Density | Slump Type D Prediction|

(ket) | (gi) | (kem)) | Ge/m) (days) ok o] (gD | em) | o) | ()
255 170.333 | 1146.67 | 920 | 28 | 2791 |26732| 2380.8 | 12 1.25 403
275 170.333|1146.67 | 920 | 28 | 2791 |26732| 2380.8 | 12 1.25 543
295 170.333|1146.67 | 920 | 28 | 2791 |26732| 2380.8 | 12 1.25 632
315 170.333 | 1146.67 | 920 | 28 | 2791 {26732| 2380.8 | 12 1.25 547
335 170.333|1146.67 | 920 | 28 | 2791 |26732| 2380.8 | 12 1.25 488

= o w Ao 9 = 1Y a a s A 4%' oA
ATNN 6.27 mawmuw”lmmszuuﬂi:ﬁmmﬂumm C AUSaFUUANANTUNTUN 2.2

Cemerzlt Wateg Rock3 Sand3 Age }iggc S:n?i Densitay Slump Agy"::tgc Prediction|
(kgm) | (gh) | (kgh) | (/) f(days) ool (g | (em) | gy | (ks
255 171 |1146.67 | 906.7 | 28 | 2591 |24355| 2394.5 | 12 1.25 369
275 171 |1146.67 | 906.7 | 28 | 2591 |24355| 2394.5 | 12 1.25 378
295 171 |1146.67 | 906.7 | 28 | 2591 {24355| 2394.5 | 12 1.25 367
315 171 |1146.67 | 906.7 | 28 | 2591 |24355| 2394.5 | 12 1.25 373
335 171 |1146.67 | 906.7 | 28 | 2591 {24355| 2394.5 | 12 1.25 406

St th (k: aal
BE Fiaupnsin 2 Tawaa 3 |

650
630
610 -
590
570 -
550 -
530 -
510 -
490 -
470 -
450 -
430 -
410
390 -
370 -
350

ural Network Case 2.2

250 270 290 310 330
Cement (kg)

{ 0o W w $ o Y o a d - n; 4 P
)i 6.19 fgesafiniuielgnnszulszamnifownuy C AulSaduudimuiiu nsaii 2

= a
09 2.2 (M1S19N 6.25-6.27)
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A15197 6.28 M

v A o

9y = o a a Ja a ‘; aa
"lﬂ%mssuuﬂﬁsammﬂmmu & ﬂ'U'lJ'iiJ'liH“lﬂﬂJuﬂ‘VlLWM‘Uuﬂ’iﬂ!ﬂ 3

AWNNNIUWY
Cemegnt Watesr Rock3 Sand3 Age ;zg( S:ni‘l Densigy Slump A_?;;Zttg Fly Assh Prediction
(kg/m”) | (kg/m’) | (kg/m) | (kg/m7) ((days) oon olemi/ke) (kg/m’) | (em) | (g/m?) | (ka/m) | (ksc)
210 155.333 | 1123.33| 763.3 | 28 | 2591 [24355| 2415.4 | 11.5 | 1.15 |211.67 434
220 155.333 | 1123.33| 763.3 | 28 | 2591 [24355| 2415.4 | 11.5 | 1.15 |211.67 455
240 155.333 | 1123.33| 763.3 | 28 | 2591 |24355| 2415.4 | 11.5 | 1.15 |211.67 419
260 155.333 | 1123.33| 763.3 | 28 | 2591 |24355| 2415.4 | 11.5 | 1.15 |211.67 394
280 155.333 | 1123.33| 763.3 | 28 | 2591 |24355| 2415.4 | 11.5 | 1.15 |211.67 440

P o v Ao k4 = @ a a s A d%’ aa
A1 NN 6.29 ﬂ'lEN‘VI‘V]"lu']81@%1ﬂ5$ﬂﬂﬂ5$ﬁ11’lmﬂuuﬂ‘u C AUUSUIUTUUANINLTUATUTN 3.1

Cement Water Rock Sand | Age SSa | B8n Density | Siump iy Fly Ash| Prediction

(kgm’) | (kaim®) | (oim®) | (eg/m) [(Gaysh o | e (ka/m) | (em) o9 | ki) | )
210 154.333 | 1133.33| 753.3 | 28 | 2591 |24355| 2391.2 | 11 1.15 210 411
220 154.333 | 1133.33| 753.3 | 28 | 2591 |24355| 2391.2 | 11 1.15 210 429
240 154.333 | 1133.33| 753.3 | 28 | 2591 |24355(2391.2 | 11 1.15 210 408
260 154.333 | 1133.33| 753.3 | 28 | 2591 |24355| 2391.2 | 11 1.15 210 410
280 154.333 | 1133.33| 753.3 | 28 | 2591 |24355( 2391.2 | 11 1.15 210 427

= o w Ao Y = o a = s A cg A
11319 6.30 ﬂ”lfN‘VWI'I‘L!'IEJllﬂi]‘lﬂ‘J‘é.“lJ‘Uﬂizﬁ'l‘m‘ﬂﬂilLL‘]J‘U C ﬂUﬂiﬂJTﬂl%Luuﬁ‘l’lLWNﬂluﬂiﬂ!ﬂ 3.2

SSA | SSA § IAdmixture] Neural
Cement Water Rock Sand |Age Density | Slump Fly Ash

Rock| Sand Type D Network
210 155.6 1124 748 | 28 |2482|25735| 24129 | 12 1.15 210 432
220 155.6 1124 748 | 28 |2482|25735| 24129 | 12 1.15 210 410
240 155.6 1124 748 | 28 |2482|25735| 24129 | 12 1.15 210 321
260 155.6 1124 748 | 28 |2482(25735| 24129 | 12 1.15 210 367
280 155.6 1124 748 | 28 |2482|25735| 24129 | 12 1.15 210 444
5197 6.31 frgeivinuelgnnszvlssamdsunuy C fudSinaduudfmuiunsai 33

SSA | SSA IAdmixture] Neural
Cement Water Rock Sand |Age Density | Slump Fly Ash

Rock| Sand Type D Network
210 156.167 | 1140 740 | 28 |2552|23357| 2399.5| 11.5 | 1.15 210 447
220 156.167 | 1140 740 | 28 |2552|23357| 2399.5 | 11.5 | 1.15 210 451
240 156.167 | 1140 740 | 28 |2552(23357|2399.5 | 11.5 | 1.15 210 401
260 156.167 | 1140 740 | 28 |2552|23357| 2399.5 | 11.5 1.15 210 341
280 156.167 | 1140 740 | 28 |2552|23357{2399.5| 11.5 | 1.15 210 413
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Strength (ksc) = P
= dnlFanatiauansain 3 Taea 3 e
W —&— Case 3.1
—H&— Case 3.2
—2A— Case 3.3
450
400 -
350 -
300 T T T T
200 220 240 260 280 Cement (kg)

o v @ ) : @ = p ] a' 9 d.
03 620 fsisanTiueldanszuvlssamifounuui C fulSuadmudimudiu nsain 3

= a
9 2.23 (915199 6.28 —6.31)

d
6.4.1A51THNaNINATDY

M5 ad 6.2 uaz 6.16 manageumytuuylasldlashedssamionluus
3 a1 c; 1 a 9 ) 1 Y Y é 9 d'
azgﬂsmuuuummatﬁuaammmwﬂwmmawaga'lmmfmNﬂumﬂuﬂcmi)z"lﬂgﬂuumflmmz
[ vy = A Adz o 3 1 o 1 P [} 5
aufuyadoyahqa fe gluuuRTFUIAITIMIU 2 Fu,nuee 1IN 11 Mileae 1 Hiudgdu
o LT ) 1 1 4
uele tagdmauseumsiFoudmin 2000 seU A1 RMSE (#i3asianuaaianiouuiasyiuluy
¢ : o 1y =g v o Y v =
A1sWeInsal , Standard Error of Estimate (SEe )) ¥046i081090yan Ivseuuisougiazveyahn
Y o o = { (Y o w
TdnagoudmsuszuudseamiionTuaan 1 Ay 38.453 ksc tag 39.053 ksc mwaAy ,
Gy Tuaad 2 1Ay 39.339 ksc 11ag 38.698 ksc awdwy uazdwmsuluaai 3 Ny 26.979
1ag 31.618 ksc AINAIAY
&4 o = a 1A slcsyw 1 a o 9 = v o
paziiommsTouivuai ladiduainsns s laglanguianudunusved
o w a o v 1 & a <Y = 5
sidavesneuniatuilededn q dawwneemilunsinsizvidiongu] Abram’s formula tas
Sin5124idenqud Schiller’s formula TagAundgvesranuanaianduan ldwifiy 44.364

o < < 11 Ao Y ' = = Y N
uaz 43861 ksc ey wwmunmifiswon lannlassielssamniisuiinnugnasawini

ASAIVAIINBY
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donSsudeusumanndsauuinasgu (SD) luaisied 3.14 fiuA1 RMSE ¥
AadsuuunATIIUUBINIaIsARABMITY 42,031 PMUTIVINANAANNAAIAATOUNIAT
o 9 =) =& Y 3 v = a o «3
gruvesmanginsal lavldszuulssamifiondaaas limuiszuudssaminsuinann v
a a o ) o Y a a qy [ a 4 o v o
filszantamlumsdnnedmsudoyalSyaniinuii Awiue, ANUARAAADUVDIN1AIDA
fan 1 anuamamasu lulSinadunay 2 anuaaanasulumsFanIsdIUNGY
3 anuRaIRauTIAA TAUTI TN RVEINOUNSAIDY (11N AMANTAYEINIATINLAZATITIIAD
yosiugeninademguiudy) 4 anvaaIAAownInINATNATBLLAZNIIATENAIDYN )
=< 9 = 1 3 1aad a v 1 9 =} 1 =
2§49 4 Ananuminluinslanaunsaiaa iy TumswauasUNIALAaS gATHANIZH
USinadunausmual3meduaznednaadeunooumuguld ldanddmuald  udnsi
o 1 [ 1 o =4 1 a a
seyulseamidonainseriine ig Taslia1 RMSE Yeoniian SD iuuaaslimunilsedns
amlaggnsaanoninavesdo 1 adl1dluszauniia
:i a [ n,: 3 Y 1
denlSeufsuszuuilszandmeunaiu luea faau Tuaalvaanuaaia
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2. Double click W8 PredictSetup.exe Tilsunsuazimmsandsszuuingalunios

139u Folder work weaTUsunsu Matlab (Un@sziiiu c:\matlab6pS\work)

£+ WinRiR self-extracting archive

Install to

Press Install button to start extraction.
Use Browse button to select the destination folder from the folders tree. it

can be also entered manually.
If the destination folder does not exist, it will be created automatically before
extraction.
i I
Pratitsenn [ Install ] [ Cancel J
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3. (380 Control Panel 91n1ju Start->Setting->Control Panel (Windows XP)
1aen Administrative Tools tag Data Sources (ODBC)
Tu tab User DSN naily Add
1@en Microsoft Access Driver (*.mdb)

Auniaseluses Data Source Name: ConcretePrediction
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B Conteal Panel

% Administrative Tooks

Microsolt NET Microsoft NET Perfarmance
Frameweoek ... Framework ...

Services

8 Emsittistia
X Delete i the

Adds, removes, and configures Open Database Conmectavity (¢ 1.56 K8 i 3 My Compater

Control Panel

&3 QbBC Data Soi urcn Adminsteat

UsecDSM | System DSN | Fle DSM | Diivess | Tracing] Connection Padling | About |

Liser Data Sources:
Name { Drives | Add . i
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Excel Fles Microsoft Excel Daver (") Bemove l

MS Access Datanase  Mictosolt Access Driver .mdb)
Visual FosPro Database  Miciosolt Visual FosPio Dirves
Visual FoxPro Tables Microsoft Visual FauPro Diiver

(:-1 An ODBC User data source stores nformation about how to connectto %
. (g the indicated data provider. A User de?a source is only vishie o you,
i and can only be uzed on the cunent machne.

Cacel | Hep |

sors |

Data Sources (ODBC)

Select 2 diver for which pou weant to set up 2 data source.

Name

Drivet da Macrocolt para arquives texto (ixt: “.csv)

Driver do Micsosoft Access (Ladb)

Driver do Microsoft dBase ".db)

Diives do Macsosoft Excel(ds) 4

Driver do Macrosoft Paradox ".db ) 3

Driver para © Microsoft Visual FaxPrio g
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3
4
<

{va
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Y a0

[
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1

I~ ReadOniy
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List Files of Type: Drives:
[AccessDatsbasesPm v|  [EBc windy ~]  Netwodk . 1

a 4 i %
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na Select tdon111d Strength.mdb
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ConcretePrediction. Miciosoft Access Driver (“.mdb)
dBASE Files Microsoft dBase Driver (“.dbf) Remove j
Excel Files Miciosoft Excel Driver [".xls)
MS Access Database  Microsoft Access Diiver [.mdb) Configute...

Visual FoxPro Database Miciosoft Visual FoxPro Driver
Visual FoxPro Tables Mictosoft Visual FoxPro Driver

‘An DDBC User data source stores information about how to connect to
the indicated data piovider. A User data source is only visible to you,
-and can onfy be used on the curent machine.
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clear all;
close all;
load DataReloaded;

[pn,minp,maxp,tn,mint,maxt] = premnmx(p,t);

[R,Q] = size(pn);

jtrain = [1:10:Q 2:10:Q 3:10:Q 4:10:Q 5:10:Q 6:10:Q 7:10:Q 8:10:Q 9:10:Q}J;
itest = 10:10:Q;

Y%ival =2:4:Q;

%val.P = pn(:ival);
%val.T = tn(:ival);
test.P = pn(:,itest);
test.T = tn(:,itest);

ptr = pn(sitrain);
ttr = tn(3,itrain);

%x=[891011];
%y = [1000 2000];
my_counter = 1;

Performances = [J;
Regression_Relating_Train = [J;
Regression_Relating_Test = [];

forL=1:1:2
fori=9:1:11
for j=1000:1000:2000
clear net;
fprintf('Neural network : %d nodes , %d epochs... ,i,));

ifL=1)
net = newff(minmax(ptr),[i 1],{'tansig' ‘purelin'},traingdx?);
else
net = newff(minmax(ptr),[i i 1],{tansig tansig' ‘purelin'}, raingdx’;
end;
net.trainParam.epochs = j;
net.trainParam.goal = le-3;
net.trainParam.Ir = 0.005;
[net,tr]=train(net,ptr,ttr);

%net = newff(minmax(ptr),[i i 1],{tansig' tansig' ‘purelin'}, trainbr’);
Y%[net,tr]=train(net,ptr,ttr,[],[],val,test);

%Initializa value of counter...
ir = (my_counter-1)*2;

y = sim(net,ptr);

y_ = postmnmx(y,mint,maxt);
t_ = postmnmx(ttr,mint,maxt);
e=t =y

perf_train = sqrt(mse(e));
Y%subplot(1,2,1);

%[m,b,r] = postreg(y_,t )

Regression_Relating_Train(:,ir+1) =y_"
Regression_Relating_Train(:,ir+2) =t_7

%y = sim(net,val.P);

%y_ = postmnmx(y,mint,maxt);
%t_ = postmnmx(val.T,mint,maxt);
%e=t_-y_;

Yoperf_validate = sqrt(mse(e));

y = sim(net.test.P);
y_ = postmnmx(y,mint,maxt);

U2



t_ = postmnmx(test.T,mint,maxt);
e=t -y

perf_test = sqrt(mse(e));
Y%subplot(1,2,2);

%[m,b,r] = postreg(y_t )

Regression_Relating_Test(;,irt+1)=y_}
Regression_Relating_Test(:,ir+2) =t_'

Performances(my_counter,:) = [my_counter L i j perf_train perf_test];

my_counter = my_counter + 1;
end;
end;
end;

%Performances;

%Regression_Relating_Train

%Regression_Relating_Test

clear EstablishConnect L Q R ans e i j ir itrain itest j maxp maxt minp mint my_counter net;
clear p pn t tn perf_test perf_trainptrttrt_testtryy ;

save ResultData;
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function varargout = PredictConcreteStrength(varargin)

% PREDICTCONCRETESTRENGTH M-file for PredictConcreteStrength.fig

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

PREDICTCONCRETESTRENGTH, by itself, creates a new PREDICTCONCRETESTRENGTH or raises the existing

singleton*.

H = PREDICTCONCRETESTRENGTH retums the handle to a new PREDICTCONCRETESTRENGTH or the handle to

the existing singleton*.

PREDICTCONCRETESTRENGTH('CALLBACK',hObject,eventData,handlcs....) calls the local

function named CALLBACK in PREDICTCONCRETESTRENGTH.M w 1th the given input arguments.

PREDICTCONCRETESTRENGTH(Property,Value',...) creates a new PREDICTCONCRETESTRENGTH or raises the
existing singleton*. Starting from the left, property value pairs are

applied to the GUI before PredictConcreteStrength_OpeningFunction gets called. An

unrecognized property name or invalid value makes property application

stop. All inputs are passed to PredictConcreteStrength_OpeningFcn via varargin.

*See GUI Options on GUIDE's Tools menu. Choose "GUI allows only onc

instance to run (singleton)".

9% See also: GUIDE, GUIDATA, GUIHANDLES

9% Edit the above text to modify the response to help PredictConcreteStrength

% Last Modified by GUIDE v2.5 03-Apr-2004 10:26:39

% Begin initialization code - DO NOT EDIT

gui_Singleton = 1;

gui_State = struct('gui_Name', mfilename, ...

‘gui_Singleton’, gui_Singleton, ...

'gui_OpeningFen', @PredictC oncreteStrength_OpeningFen, ...
‘gui_OutputFen', @PredictConcreteStrength_OutputFen, ..
‘gui_LayoutFen', ], -

‘gui_Callback'. []);
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if nargin & isstr(varargin{1})
gui_State.gui_Callback = str2func(varargin{1});

end

if nargout

[varargout{1:nargout}]= gui_mainfen(gui_State, varargin{:});
else

gui_mainfen(gui_State, varargin{:});
end

% End initialization code - DO NOT EDIT

% -— Executes just before PredictConcreteStrength is made visible.

function PredictConcreteStrength_OpeningFen(hObject, eventdata, handles, varargin)
% This function has no output args, see OutputFcn.

% hObject handle to figure

9% eventdata reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

% varargin command line arguments to PredictConcreteStrength (see VARARGIN)

% Choose default command line output for PredictConcreteStrength

handles.output = hObject; T

% Update handles structure

guidata(hObject, handles);

o, UIWAIT makes PredictConcreteStrength wait for user response (see UIRESUME)

% uiwait(handles.figurel);

axes(handles.Logo);

handles.Logo = imread(‘StrengthPredictionLogo.jpg);

imshow(handles.Logo):

%set(handles.axesview, Units', 'pixels’):
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axes(handles.axesview);
handles.axesview = imread('Initialization jpg’);

imshow(handles.axesview);

axes(handles.axescement);
handles.axescement = imread(‘iconcement.jpg’);

imshow(handles.axescement);

axes(handles.axeswater);
handles.axeswater = imread(‘iconwater.jpg);

imshow(handles.axeswater);

axes(handles.axesrock);
handles.axesrock = imread('iconrock.jpg);

imshow(handles.axesrock);

axes(handles.axessand);
handles.axessand = imread(‘iconsand.jpg);

imshow(handles.axessand);

axes(handles.axesage);
handles.axesage = imread('iconage.jpg);

imshow(handles.axesage);

% -— Outputs from this function are returned to the command line.

function varargout = PredictConcreteStrength_OutputFen(hObject, eventdata, handles)
9% varargout cell array for returning output args (see VARARGOUT);

% hObject handle to figure

o, eventdata reserved - to be defined in a future version of MATLAB

9% handles structure with handles and user data (see GUIDATA)

9% Get default command line output from handles structure
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varargout{1} = handles.output;

% -— Executes during object creation, after setting all properties.
function icement_CreateFcn(hObject, eventdata, handles)

% hObject handle to icement (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
%handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
%  See ISPC and COMPUTER.
if ispc
set(hObject,BackgroundColor','white’);
else
set(hObject, BackgroundColor',get(0, defaultUicontrolBackgroundColor’):
end

function icement_Callback(hObject, eventdata, handles)

% hObject handle to icement (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

9% Hints: get(hObject,'String’) returns contents of icement as text
% str2double(get(hObject,'String))) returns contents of icement as a double
load WeightsNeuralNetworks;

t_cement = str2double(get(handles.icement, String"));
if ((t_cement < minp(1)) | (t_cement > maxp(1)))
warndlg(‘Cement value out of bound.,!! Warning !');

end;

9% -— Executes during object creation, after setting all properties.
function iwater_CreateFen(hObject, eventdata, handles)

% hObject handle to iwater (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
%  See ISPC and COMPUTER.
if ispc
set(hObject,'BackgroundColor',‘white');
else
set(hObject, BackgroundColor',get(0.'de faultUicontrolBackgroundColor’)):
end

function iwater_Callback(hObject, eventdata, handles)
% hObject handle to iwater (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
% Hints: get(hObject, String’) returns contents of iwater as text
% str2double(get(hObject, String)) returns contents of iwater as a double
load WeightsNeuralNetworks;
t_water = str2double(get(handles.iwater, String))):
if ((t_water <minp(2)) | (t_water > maxp(2)))
warndlg(‘Water value out of bound.""! Warning !!):

end;

% - Executes during object creation. atter setting all properties.
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function isand_CreateFcn(hObject, eventdata, handles)

% hObject handle to irock (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
%  See ISPC and COMPUTER.
if ispc
set(hObject, BackgroundColor',white’);
else
set(hObject, BackgroundColor', get(0,'defaultUicontrolBackgroundColor’));
end

function isand_Callback(hObject, eventdata, handles)

% hObject handle to irock (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String’) returns contents of irock as text
% str2double(get(hObject, String?)) returns contents of irock as a double
load WeightsNeuralNetworks;

t_sand = str2double(get(handles.isand,'String'));
if ((t_sand < minp(4)) | (t_sand > maxp(4)))

warndlg('Sand value out of bound.',"!! Warning !');
end;

% -— Executes during object creation, after setting all properties.
function irock_CreateFcn(hObject, eventdata, handles)

% hObject handle to irock (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles - empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
%  See ISPC and COMPUTER.
if ispc
set(hObject, BackgroundColor','white’);
else
set(hObject,'BackgroundCo]or',get(O,‘defau]tUicontrolBackgroundColor’));
end

function irock_Callback(hObject, eventdata, handles)
% hObject handle to irock (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
% Hints: get(hObject,'String) returns contents of irock as text
% str2double(get(hObject, String)) returns contents of irock as a double
load WeightsNeuralNetworks;
t_rock = str2double(get(handles.irock, String)));
if ((t_rock < minp(3)) | (t_rock >maxp(3)))
warndlg('Rock value out of bound.!! Wamning !!');
end;
% --- Executes during object creation, after setting all properties.

function iages_CreateFen(hObject. eventdata, handles)
% hObject  handle to iages (sce GCBO)
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9% eventdata reserved - to be defined in a future version of MATLAB
%handles empty - handles not created until after all CreateFcns called

9% Hint: edit controls usually have a white background on Windows.
%  See ISPC and COMPUTER.
if ispc
set(hObject,BackgroundColor', white);
else
set(hObject,'BackgroundColor‘,get(O,'defau1tUiconrrolBackgroundColor'));
end

function iages_Callback(hObject, eventdata, handles)

% hObject handle to iages (see GCBO)

9, eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String’) returns contents of iages as text
% str2double(get(hObject,'String’)) returns contents of iages as a double
load WeightsNeuralNetworks;

t ages = str2double(get(handles.iages,'String"));
if ((t_ages < minp(5)) | (t_ages > maxp(5)))

warndlg('Ages value out of bound.',"!! Wamning !);
end;

9 -— Executes during object creation, after setting all properties.
function issasand_CreateFcn(hObject, eventdata, handles)

% hObject handle to issasand (see GCBO)

9% eventdata reserved - to be defined in a future version of MATLAB
%handles empty - handles not created until after all CreateFens called

9% Hint: edit controls usually have a white background on Windows.
%  See ISPC and COMPUTER.
if ispc
set(hObjecL'BackgroundColor',‘white');
else
set(hObject,'BackgroundColor',get(O,'defauItUicontrolBackgroundColor'));
end

function issasand_Callback(hObject, eventdata, handles)

% hObject handle to issasand (see GCBO)

o, eventdata reserved - to be defined in a future version of MATLAB
9% handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String’) returns contents of issasand as text
% str2double(get(hObject,'String)) retumns contents of issasand as a double
load WeightsNeura]Networks;
t_ssasand = str2double(get(handles.issasand,'String));
if ((t_ssasand < minp(7)) | (t_ssasand > maxp(7)))
warndlg(‘'Specific Surface Area (Sand) value out of bound.’,""! Warning !!");
end;
9 - Executes during object creation, after setting all properties.
function issarock_CreateFcn(hObject, eventdata, handles)
% hObject handle to issarock (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFens called
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% Hint: edit controls usually have a white background on Windows.
%  See ISPC and COMPUTER.
if ispc
set(hObject, BackgroundColor','white');
else
set(hObject, BackgroundColor',get(0,'defaultUicontrolBackgroundColor’));
end

function issarock_Callback(hObject, eventdata, handles)

% hObject handle to issarock (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String’) returns contents of issarock as text
% str2double(get(hObject,'String’)) returns contents of issarock as a double
load WeightsNeuralNetworks;

t_ssarock = str2double(get(handles.issarock,String’));
if ((t_ssarock < minp(6)) | (t_ssarock > maxp(6)))

warndlg("Specific Surface Area (Rock) value out of bound.,"!! Warning !!);
end;

% -— Executes during object creation, after setting all properties.
function idensity_CreateFcn(hObject, eventdata, handles)

% hObject handle to idensity (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
%  See ISPC and COMPUTER.
if ispc
set(hObject, BackgroundColor','white’);
else
set(hObject, BackgroundColor',get(0,'defaultUicontrolBackgroundColor’));
end

function idensity_Callback(hObject, eventdata, handles)

% hObject handle to idensity (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String') returns contents of idensity as text

% str2double(get(hObject,'String’)) returns contents of idensity as a double
load WeightsNeuralNetworks;

t WV = str2double(get(handles.idensity,String’));

if ((t_WV < minp(8)) | (t_WV > maxp(8)))

warndlg('Density value out of bound.'!! Warning !!");

end;

% --- Executes during object creation, after setting all properties.
function ocompress_strength_CreateFen(hObject, eventdata, handles)
% hObject handle to ocompress_strength (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFens called
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% Hint: edit couirols usually have a white background on Windows.
%  See ISPC and COMPUTER.
if ispc
set(hObject, BackgroundColor','white’);
else
set(hObject, BackgroundColor',get(0,'defaultUicontro!BackgroundColor’));
end

function ocompress_strength_Callback(hObject, eventdata, handles)
% hObject handle to ocompress_strength (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String’) returns contents of ocompress_strength as text
% str2double(get(hObject,'String’)) returns contents of ocompress_strength as a double

% -— Executes during object creation, after setting all properties.
function edit12_CreateFen(hObject, eventdata, handles)

% hObject handle to edit12 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
%  See ISPC and COMPUTER.
if ispc
set(hObject, BackgroundColor',' white');
else
set(hObject, BackgroundColor',get(0, defaultUicontrolBackgroundColor’));
end

function edit12_Callback(hObject, eventdata, handles)

% hObject handle to edit12 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String’) returns contents of edit12 as text
% str2double(get(hObject,'String")) returns contents of edit12 as a double

% -— Executes during object creation, after setting all properties.
function edit13_CreateFen(hObject, eventdata, handles)

% hObject handle to edit13 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
%  See ISPC and COMPUTER.
if ispc
set(hObject, BackgroundColor','white);
else
set(hObject, BackgroundColor',get(0, defaultUicontrolBackgroundColor"));
end

function edit13_Callback(hObject, eventdata, handles)

% hObject handle to edit13 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (sece GUIDATA)

% Hints: get(hObject,'String') returns contents of edit13 as text
% str2double(get(hObject, String?)) returns contents of edit13 as a double
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% - Executes on button press in resetbutton.
function resetbutton_Callback(hObject, eventdata, handles)
% hObject handle to resetbutton (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
load WeightsNeuralNetworks:
net = init(net);

tmpHandle = handles;

clear handles;

save WeightsNeuralNetworks;

handles = tmpHandle;

clear tmpHandle;
axes(handles.axesview);
handles.axesview = imread('Initialization.jpg’);
imshow(handles.axesview);
% -— Executes on button press in trainingbutton.
function trainingbutton_Callback(hObject, eventdata, handles)
% hObject handle to trainingbutton (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)
%conn = database('Karto',", % Establish ODBC Connection

conn = database(‘ConcretePrediction’,'administrator’, FpTk,skgmr’);

axes(handles.axesview);
handles.axesview = imread('Initialization.jpg");

imshow(handles.axesview);

EstablishConnect = isconnection(conn);
if (EstablishConnect > 0)
%curs=exec(conn, ['select * from Bread']); % Execute SQL statement and open cursor

curs=exec(conn, [‘select * from MyQuery");

setdbprefs('DataReturnFormat',/numeric'); % specific the format for the rctricved data as numeric
% insert(conn, 'tab', colnames, exdata)

% update(conn, tab', colnames, exdata, ‘'whereclause')

% mycurs=exec(conn, ['update Concretes set Water = 77 where id = 0'])

% colnum = input('Enter your country: ', 's')
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curs = fetch(curs); % Import data into MATLAB
numrows = rows(curs);

%temp = curs.Data

%load data from database
P = curs.data(;,1:11);

T = curs.data(;,12);

Y%attributes = attr(curs) % Get attributes of columns in fetched data set
%curs=fetch(curs,1); % Fetch a next row from database

%curs.Data

close(curs);
close(conn);
Y%clear curs;

%clear conn;

%% %% %%%%%%%% Data clustering %%%%%%%%%%%%%%%%
%Y = pdist(P);
%Z = linkage(Y);

%G = cluster(Z,cophenet(Z,Y));

%save ClusteredData;

%]load ClusteredData;

%newP =[];

Y%newT =[];

Y%for i = 1:max(G)

% F = find(G==i);

% newP(i,:) =P(F(1),);
% newT(i) =T(F(1));

%end;

% Transpose data for propriate training
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%p = newP";

%t =newT;
p=F;
t=T,

clear P T conn curs;

%tmpHandle = handles;
%clear handles;

%save PreparedData;
%handles = tmpHandle;

Y%clear tmpHandle;

%load PreparedData;

%net = init(net);

clear net;

[pn,minp,maxp,tn,mint,maxt] = premnmx(p,t);
net=newff{minmax(pn),[9 9 1],{*tansig','purelin'}, traingdx’);
net.trainParam.epochs = 1000;

net.trainParam.goal = le-3;

net.trainParam.Ir = 0.005;

[net,trj=train(net,pn,tn);

%upgrade technology of neuralnetworks to maximum performance of learmning

%[ pn,minp,maxp,tn,mint,maxt] = premnmx(p,t);

%[R,Q] = size(pn);
%itrain = [1:4:Q 3:4:QJ;
Yoitest = 2:4:Q;

Y%ival =4:4:Q;

%val.P = pn(:ival);

Y%val.T = tn(:ival);
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Y%test.P = pn(.,itest);

%test.T = tn(:,itest);

%ptr = pn(sitrain);

Y%ttr = tn(:,itrain);

%clear net;

%net = init(net);

%net = newff(minmax(ptr),[11 1],{*ansig' 'purelin'},'trainbr’);

Y%[net,tr]=train(net,ptr,ttr,[],[],val,test);

tmpHandle = handles;

clear handles;

save WeightsNeuralNetworks;
handles = tmpHandle;

clear tmpHandle;

set(handles.icement, 'String',num2str(minp(1)));

set(handles.iwater,'String',;num2str(minp(2)));
set(handles.irock, 'String',num2str(minp(3)));
set(handles.isand, String',num2str(minp(4)));

set(handles.iages, 'String',num2str(minp(5)));

set(handles.issarock, 'String',num2str(minp(6)));

set(handles.issasand, String',num2str(minp(7)));

set(handles.idensity,String',num2str(minp(8)));
set(handles.islump,'String',num2str(minp(9)));

%set(handles.iA,'String',num2str(minp(1)));

%set(handles.iB,'String',num2str(minp(1)));
Yset(handles.iC,'String',num2str(minp(10)));
set(handles.iD,'String',num2str(minp(10)));
%set(handles.iE,'String',num2str(minp(1)));

%set(handles.iF,'String',num2str(minp(1)));
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Yeset(handles.iG'String',num2str(minp(1)));
set(handles.iflyash, String',;num2str(minp(11)));
Yeset(handles.iair, 'String',num2str(minp(1)));

Yoset(handles.iFM,'String',num2str(minp(1)));

end;
% -— Executes on button press in testbutton.

function testbutton_Callback(hObject, eventdata, handles)
% hObject handle to testbutton (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)
% clear all; % don't clear becoz handles can't save

load WeightsNeuralNetworks;

t_cement = str2double(get(handles.icement,'String));
t_water = str2double(get(handles.iwater,'String"));
t_rock  =str2double(get(handles.irock, String));

t sand = str2double(get(handles.isand, String));

t_ages  =str2double(get(handles.iages, String));

t_ssarock = str2double(get(handles.issarock,'String));
t_ssasand = str2double(get(handles.issasand, 'String));
t_ WV = str2double(get(handles.idensity, String));

t_slump = str2double(get(handles.islump,'String"));

Yot A = str2double(get(handles.iA,'String"));
%t B = str2double(get(handles.iB,'String"));
%t C = str2double(get(handles.iC,'String"));
t D = str2double(get(handles.iD, String"));

%t E = str2double(get(handles.iE,'String"));
%t _F = str2double(get(handles.iF,'String"));
%t G = str2double(get(handles.iG'String"));

t_flyash = str2double(get(handles.iflyash,'String"));
%t_air = str2double(get(handles.iair,'String’));

%t FM = str2double(get(handles.iFM,'String"));
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DatainHand = [t_cement t_water t_rock t_sand t_ages t_ssarock t_ssasand t_ WV t_slump t_D t_flyash];
pnewn = tramnmx(DatainHand,minp,maxp);

%%% Warning: Some maximums and minimums are equal. Those inputs won't be transformed.

%DatainHand=[0000000000000000];

anewn = sim(net,pnewn);
Result = postmnmx(anewn,mint,maxt);

set(handles.ocompress_strength, 'String',num2str(Result));

axes(handles.axesview);
if (Result < 100)

handles.axesview = imread('Concretel jpg’);
elseif (Result < 200)

handles.axesview = imread('Concrete2.jpg’);
else

handles.axesview = imread('Concrete3.jpg’);
end;

imshow(handles.axesview);

% -- Executes during object creation, after setting all properties.
function iA_CreateFcn(hObject, eventdata, handles)

% hObject handle to iA (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
if ispc
set(hObject, BackgroundColor','white');
else
set(hObject, BackgroundColor',get(0,'defaultUicontrolBackgroundColor'));
end

function iA_Callback(hObject, eventdata, handles)

% hObject handle to iA (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String') returns contents of iA as text
% str2double(get(hObject,'String’)) returns contents of iA as a double
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% --- Executes during object creation, after setting all properties.
function iB_CreateFcn(hObject, eventdata, handles)

% hObject handle to iB (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
%  See ISPC and COMPUTER.
if ispc
set(hObject, BackgroundColor','white');
else
set(hObject, BackgroundColor',get(0,'defaultUicontrolBackgroundColor’));
end

function iB_Callback(hObject, eventdata, handles)

% hObject handle to iB (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String’) returns contents of iB as text
% str2double(get(hObject,'String’)) returns contents of iB as a double

% --- Executes during object creation, after setting all properties.
function iC_CreateFcn(hObject, eventdata, handles)

% hObject handle to iC (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
%  See ISPC and COMPUTER.
if ispc
set(hObject, BackgroundColor','white");
else
set(hObject, BackgroundColor',get(0,'defaultUicontrolBackgroundColor"));
end

function iC_Callback(hObject, eventdata, handles)

% hObject handle to iC (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String’) returns contents of iC as text
% str2double(get(hObject,'String’)) returns contents of iC as a double
load WeightsNeuralNetworks;

t C = str2double(get(handles.iC,'String"));
if ((t_C < minp(10)) | (t_C > maxp(10)))
warndlg(‘Accelerating value out of bound.',"!! Wamning!!");
end;
o --- Executes during object creation. after setting all properties.
function iD_CreateFcn(hObject, eventdata, handles)
®o hObject handle to iD (see GCBO)
°o eventdata reserved - to be defined in a future version of MATLAB

°o handles empty - handles not created until after all CreateFcns called

o Hint: edit controls usually have a white background on Windows.
®s See ISPC and COMPUTER.

itispc
set(hObject.BackgroundColor','white'):
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else
set(hObject, BackgroundCelor',get(0,'defaultUicontrolBackgroundColor’));
end

function iD_Callback(hObject, eventdata, handles)

% hObject handle to iD (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String’) returns contents of iD as text
% str2double(get(hObject,'String’)) returns contents of iD as a double
load WeightsNeuralNetworks;

t D = str2double(get(handles.iD,'String"));
if ((t_D < minp(10)) | (t_D > maxp(10)))

warndlg("Water-reducing and retarding value out of bound.\"!! Warning !!");
end;

% -— Executes during object creation, after setting all properties.
function iE_CreateFcn(hObject, eventdata, handles)

% hObject handle to iE (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
%  See ISPC and COMPUTER.
if ispc
set(hObject, BackgroundColor','white');
else
set(hObject, BackgroundColor',get(0,'defaultUicontrolBackgroundColor"));
end

function iE_Callback(hObject, eventdata, handles)

% hObject handle to iE (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String’) returns contents of iE as text
% str2double(get(hObject,'String")) returns contents of iE as a double

% --- Executes during object creation, after setting all properties.
function iF_CreateFcn(hObject, eventdata, handles)

% hObject handle to iF (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
%  See ISPC and COMPUTER.
if ispc
set(hObject, BackgroundColor','white");
else
set(hObject, BackgroundColor',get(0,'defaultUicontrolBackgroundColor'));
end

WNAL7



function iF_Callback(hObject, eventdata, handles)

% hObject handle to iF (see GCBO

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String) returns contents of iF as text
% str2double(get(hObject,'String")) returns contents of iF as a double

% —— Executes during object creation, after setting all properties.
function iG_CreateFcn(hObject, eventdata, handles)

% hObject handle to iG (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
%  See ISPC and COMPUTER.
if ispc
set(hObject, BackgroundColor','white');
else
set(hObject, BackgroundColor',get(0,'defaultUicontrolBackgroundColor));
end

function iG_Callback(hObject, eventdata, handles)

% hObject handle to iG (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String’) returns contents of iG as text
% str2double(get(hObject,'String")) returns contents of iG as a double

% -— Executes during object creation, after setting all properties.
function iFM_CreateFcn(hObject, eventdata, handles)

% hObject handle to iFM (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
%  See ISPC and COMPUTER.
if ispc
set(hObject, BackgroundColor','white");
else
set(hObject, BackgroundColor',get(0, defaultUicontrolBackgroundColor’));
end

function iFM_Callback(hObject, eventdata, handles)

% hObject handle to iFM (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String) returns contents of iFM as text
% str2double(get(hObject,'String")) returns contents of iFM as a double

% --- Executes during object creation, after setting all properties.
function ifm_CreateFcn(hObject, eventdata, handles)

% hObject handle to ifm (see GCBO) °

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.

%  See ISPC and COMPUTER.
if ispc
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set(hObject, BackgroundColor','White');
else
set(hObject,BackgroundColor',get(0,'defaultUicontrolBackgroundColor’));
end

function ifm_Callback(hObject, eventdata, handles)

% hObject handle to ifm (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String’) returns contents of ifm as text
% str2double(get(hObject,'String)) returns contents of ifm as a double

% — Executes during object creation, after setting all properties.
function ig_CreateFen(hObject, eventdata, handles)

% hObject handle to ig (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
%  See ISPC and COMPUTER.
if ispc
set(hObject, BackgroundColor','white');
else
set(hObject, BackgroundColor',get(0,'defaultUicontrolBackgroundColorY));
end

function ig_Callback(hObject, eventdata, handles)

% hObject handle to ig (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject, String’) returns contents of ig as text
% str2double(get(hObject, String)) returns contents of ig as a double

% -— Executes during object creation, after setting all properties.
function islump_CreateFcn(hObject, eventdata, handles)

% hObject handle to islump (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFens called

% Hint: edit controls usually have a white background on Windows.
%  See ISPC and COMPUTER.
if ispc
set(hObject, BackgroundColor','white’);
else
set(hObject,'BackgroundColor‘,get(O,‘defaultUicontrolBackgroundColor'));
end

function islump_Callback(hObject, eventdata, handles)

% hObject handle to islump (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String’) returns contents of islump as text
% str2double(get(hObject, String)) returns contents of islump as a double
load WeightsNeuralNetworks;

t_slump = str2double(get(handles.islump,'String’));
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if ((t_slump < minp(9)) | (t_slump > maxp(9)))
warndlg(‘Slump value out of bound.',"!! Warning !!);

end;

% -— Executes during object creation, after setting all properties.
function iflyash_CreateFcn(hObject, eventdata, handles)

% hObject handle to iflyash (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFens called

% Hint: edit controls usually have a white background on Windows.
%  See ISPC and COMPUTER.
if ispc
set(hObject, BackgroundColor','white');
else
set(hObject, BackgroundColor',get(0,'defaultUicontrolBackgroundColor"));
end

function iflyash_Callback(hObject, eventdata, handles)

% hObject handle to iflyash (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String") returns contents of iflyash as text
% str2double(get(hObject,'String")) returns contents of iflyash as a double
load WeightsNeuralNetworks;

t_flyash = str2double(get(handles.iflyash,'String)));
if ((t_flyash < minp(11)) | (t_flyash > maxp(11)))

warndlg(Fly ash value out of bound.’,"! Warning !!");
end;

% -— Executes during object creation, after setting all properties.

function iair_CreateFcn(hObject, eventdata, handles) e
% hObject handle to iair (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
%  See ISPC and COMPUTER.
if ispc
set(hObject, BackgroundColor','white');
else
set(hObject, BackgroundColor',get(0, defaultUicontrolBackgroundColor));
end

function iair_Callback(hObject, eventdata, handles)

%% hObject handle to iair (see GCBO)

° eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String") returns contents of iair as text
% str2double(get(hObject,'String")) returns contents of iair as a double

9% -—- Executes during object creation, after setting all properties.
tunction isandy_CreateFen(hObject, eventdata, handles)
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% hObject handle to isand (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.
%  See ISPC and COMPUTER.
if ispc
set(hObject, BackgroundColor','white');
else
set(hObject, BackgroundColor',get(0,'defaultUicontrolBackgroundColor"));
end

function isandy_Callback(hObject, eventdata, handles)

% hObject handle to isand (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get(hObject,'String) returns contents of isand as text
% str2double(get(hObject,'String’)) returns contents of isand as a double
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