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Abstract

The light weight concrete block manufacturing process has 4 simple steps.
First, all ingredients (i.e. cement, sand, water etc.) are mix together. Second, the
mixer is poured into formwork and let it dry. Third, the dry mixer is cut into small
block. Finally, all the blocks are installed. Because in the past, the setting time
(letting dry time in the third step) is define by workers’ experiences. Thus, a lot of
times, if the setting time is too short, so the mixer is checked more often or if the
setting time is too long, so the mixer is too dry and it is break while is cutting. The |
purpose of this project is to determine the setting time for lieht weight concrete
block manufacturing process. Moreover, by investigation the temperature at the
beginning of drying process has a big affect on the setting time. If the initial
temperature is high the setting time will be less and vice vesa. In this study, there are
two experimentals. In the first experimental, at each trial, hardness values of a fixed
setting time with vary initial temperatures are recorded analyzed, The result shows
that the different initial temperatures yield the different hardness values. In the
second experimental, at each trial, hardness values of a fixed initial temperature with
vary setting times are recorded analyzed. The result shows that the different setting
times yield the different hardness values. The results from both experimentals are
combined to create linear regression. These regressions are the relationship between
the setting time and the desired hardness value at each initial temperature (23-29
0. S0, there are seven equations. The R-Sq (adj) of each regression are 0.86-0.95. All
of P-Value (Lack of Fit) are more than 0.05. Therefore, all of the regression are accept
table. Then, the computer program was created in Microsoft Excel according to the
linear regressions. The program was tested and verified. Finally, the program was
validated by prospective users. Also, the prospective users evaluate the proposed

computer program. The average satisfaction score is 4.79 out of 5.
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n. Ailnennsauanitude 2326 anagluluningiliufias H,
UBUTU Hy

v | ay oy ° ¥ 1 a | L
v. eildanmsdnalude 2.3.2.6 aneguenianingilvivensu H,
Ufies Hy



10

2.4 N1INTIVEDUAMIMATHNYDITOYS
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Normal Probability Plot of the Residuals
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Residual
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3V 2.4 shednmsnseaeiuuuuniivesteya

o LY
i : Uselwe qvied o oysen. (2551).

2.4.2 minsssuanuludassvasdaya
nmansaeunMbuBassueseyalilasmsaiansniisivusldunu X feo
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‘

i : Uselwad qitmd o egsen, (2551),

2.4.3 minsrdeuauEissvesruulTUsIuvesdoyn
nInTIIdBUAIIAREsURIR ML TUTITesdeya sxldusugiinisnsanes

“nuammiadevluuiartedt Srinmufiananenranimasedinsnsrneetheathiase

lunswinuanuagsihuay waneh deyaiianuaiiosvesnnususiu deguit 2.6

Residuals Versus the Fitted Values
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-'4 @ LX)
2.5 * ®
-5.0 e
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d o) 4
U7 2.6 Medermuiaiissuesmmulsunuvesdeya

i : Uselwe qvimi o ogoen, (2551).

2.5 milaseiauuUsUsIumaLfe? (One-Way ANOVA)
MFIATERAINKUSYSIULREY [Wuiinsvedeuiiehinsngriaiudunusseming
Uaduduiutladonovansafivsedasdade 9nwaneq {Jﬂ%’aﬁﬁmaﬁamswﬂammnﬁqm
Tnsnsinseimundsurunaiedidunaunisyih dai
2.5.1 ﬁaaum&gwu
ANNATUWAN Ho ¢ 1y =y = iy ==
AUNAFWTEY Hyt py # gy aeetiey 1 ¢
dle py fie AedvvesUszanns neui i
Wy A9 AndevesUszang ﬂq':uﬁ j
i, j Mo SMUIBURTR T i, j= 1, 2,3, .., k uay i #
2.5.2 mAAMLU UM (Sum Squares of Total : SSy) HeANNITT 2.5 wax 2.6
IneAANLUsSUTNS AR INAIALINYSUSIY 2 Ussnnsiudy fe
25.2.1 A1A17ULUsUSIUTIANIINIBUFTR (Sum Squares of Treatment :
SStreat) FOANNNTT 2.7
2,5.2.2 feuuususruiintulungu (Sum Squares of Error : $Sg) Haannsil
2.8

FIaTiY SSt = SStreat + SSk (2.5)
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e N A9 9TUIUATEUNRNYNIUE
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n; fie InauAdunnlITUGURN |

P ioas N L3 o vAA .
yy Ao AdaLnm (Observations) 910 ITUHURN i
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NN 2.2
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(2.6)

2.7

(2.8)

oA,
849

i ' i ad a vad N o
y;, A8 HaTINveIRdung ynATWATURURN | 1nansed 2.2

- o
y.AD HATINVBIATEUNN VINUAILNTVIAGD 2INAITIN 2.2

4 a «
f3MN 2.2 ﬂ’ﬁ‘ﬂﬂﬁ@\?ﬂ‘izLJW]')Lﬂi']a‘iﬁﬂ'}'mLL‘U?‘UTJ‘U‘WNL@E}?

Treatment Observations Total
1 Y11 Y12 Yin Y,
2 Ya1 Ya2 Yan Ya.
k Y1 Yk2 Yin Yk.
y.

<
ndT

¢ oo N
ATUR  BIRIUNEIEN, (2557).

ot v ¥ 'Y o '
2.5.3 U1A1 SS7, SSirear WAY SSg 9109 2.5.2 118319015719 Fan15 1N 2.3 Taeldan

SSt, SStreat W0¥ SSg luUBe SS wazFwINMANUYBY df, MS Wag F, ansdadiy

o o
A9 2.3 MITNMTIATIERAULUSUSIUTNLRET

Source SS df MS F.
Between Treatments SStreat - MStreat = SStreat/K — 1 | MSireat/MSg
Error (With in Treatment) | SSg N-k MSg = SSg/N —k
Total SSt N-1

a

o < a
A7 U aTmundees, (2557).
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VNUUMIA Frr 108 Fe = Fo kg, nek (AN Py, kot Noi @0003091MH9ANS

o a o o LY L o ) )
WanT9adR F Aseiiudedify o Aosrndd k— 1, N — k)

2.5.4 3iAsEWe F, wave F, ..,
Wiuias H, vousu H,

Tiyousu Hy Ujias H,

ﬁ'] FC > FMS'N
gh FC < me
2.5.5 ajunaninagau

2.6 MIATIEINISoAnaERE1ednY (Simple Regression Analysis)
mylaTginsanaesede 1umslinnginsannseiomauduiudiBadunse

senIndianUsiuiuiwdsmuiies 1 duds eralluauduiusenutuvSenniuile Tag
a L &Y 0o & ) v &
ASIATIEINTSORnBYBE e RTUNBUNISYITIaMNA 5 TuRay faD
° ) . (v =
2.6.1 AN Syy, Syy WAE Sy MOAUNTSH 2,9-2.11

2
Sy = Z I OL (2.9)

n

n

2
Syy = Z i @y (2.10)

S -—ny—-—@%@ (2.11)

Xy —

= 5w Y
e x A9 Audseu
[l a
y A8 Aaudsanu
n fis Swmveinquiieganlsseing

2.6.2 Al B, was B, feaumsfl 2.12-2.13

Bp =¥~ B1X (2.12)
S
Bi=5" (2.13)

)2} o
o B, fie svessinun Y
B, fis AuussdntonnesvasUszying w3en1mudu (Slope)
— A ) - o Y
X AD ANRABUBIRILUIAU
e ) o o
¥ Ao Anadvesiaulsany
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2.6.3 \Jeuaunisannauidadusgneing feaunsi 2.14
7=y + By (2.14)

e ¥ fie Avwine
2.6.4 vod@oUsNLRgIU
2.6.4.1 c??oauuéigw
SUUAFIVAN Ho ¢+ By = 0 ; x uay y liduwudiu
AUURFIUTOY Hy: By # 0 ; x way y duiudiv
2.6.4.2 AMUMANARR t Fsaunish 2.15

t= — (2.15)

N

o
Tned

AJ = ¥ 4

o o Ae ANUEAUNIINITFINTDIUTEIINT

PNUUMAT t,0., 108 6 = ten olp (AN tay2, nez @MITONIATINATS
o, o ey a‘ o a a i
Wanswadd ¢ Nseaudedfty o/2 Ao v =n - 2)

oy i A o
2.6.4.3 UATISVIA t 1INAUMTA 2.15 U t

RN

01t >ty Uas t< =t WiRias Hy voudu H, uanviix uary
duusiu

2.6.5 naasudnUseAnsanduius (Sample Correlation Coefficient : r) feaunise

2.16

S
r = —¥f (2.16)
o SxxSyy

d} <4 2 :{ Q) o
W8 r AB duUssaAnSanduwus

v ) -] o) o) &
07 r = 0 damein e uduwusiy

]
°

r < 0.50 Wasei danuduiusiusii -
0.50 < r < 0.80 anein danuduusiuliunans
r 2 0.80 uanen danudiiusiugs (@unsathaumsluldauls)
r<0  wandn fMuusiedseiituiianuduiuduuunasuty Tinnaeu
é’wszaw‘éawé’i’uﬁuﬂugu“vaamﬁugm’a Maammsi 2.17
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Sxy

JSxSyy

o o a
A nud admundees. (2557).

(2.17)

2.7 MINAFRUANNUINSANYBIANNTARABY (Lack of Fit)
NSVABUATILIMINYaNTBsEUNTsannes un1svadauaNnIsanaBLINansaes Y
ANuduRussEnINdulsiu wazduusmulafiieds wazanunseldaunsonnsslung
e wavUszutmuadudsaulasgndiuseaniamuseli Tnenisvagsuainuviuizau
yosaumsonaosiitunaumsvh feil
2.7.1 é]u’oauuaﬁwu AuuRgIAN Hy @ aumsnsnesinumingay
duufigIuses H, @ aunmsanaeyldfimnuvangau
2.7.2 WAAILUTUTINTI feaunisTl 2,18 TneAmnuud sUTIus A nanay
WU 2 Uselansauny fie
2.7.2.1 ArAmmnususauiiineannisneansed (Sum Squares of Regression :
$Sg) Featnngil 2.19 |
2722 ﬂ"lﬂ’)’mLLUiUi?UﬁLﬁﬂ%ﬂlUﬂ?ju Faaunisil 2.20 uaverAuulsUTIu
Antlunguiinandasuisusau 2 Ussiansai Ae
N AIALUUTUTIUUTINF (Sum Squares of Pure Error : SSpg) FAauNTS
7l 2.21 |
7. A1AULUTUTIUAIRRTINNIT9 IR AN B ALY B9ANNTS (Sum
Squares of Lack of Fit : SS;gp) MaAunII 2,22

Pt SSt = SSg + SSg (2.18)
i ‘.

Toed SSg = Z(f’i —-)? (2.19)
=1

ey SSg = SSpg + SSiop (2.20)
m B

e SSpg = Z Z(.Yij - ¥1)? (2.21)
i=1 j=1

m

SSior = ) mi(F; — 9)? (2.22)
=1
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laelden SS, SSg, SSiom SSpr Wag SSp luvne SS uagAuramiAtludes df, MS uway F

[

AU
mswﬁ 2.4 MTNVAADUAIIUNUIYENYDIFUNITONO DY

Source SS df MS F,

Regression SSgr 1 MSg = SSg/1
Error SSg n-2 MSg = SSg/n -2

Lack of Fit | SSyop | m—2 | MSyop= SSpop/m—2 | MS,qp/MSpg
Pure Error SSpg n—m MSpg = SSpg/n —m

Total SSt n—1

¢

fiun - Uselwes avimd o egsen. (2551),

MnumAn Fow W8 Fo = Fo o nom (1 Py e nom @1030W0 169N
Madnmsain F issiududidy o Aesniad m - 2,n — m)
2.7.4 3iA589A F, uasen F, .,
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2.7.5 ayunanisvingey
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mMIvageuniAInisiedivesdgnaiun WunisageuiiemAmnisneivesdguiau
A N lé 4 J o (=) 1
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fifnunniedes drAnsnefesigiauiviniy 50 faduns wanen Ansiefves
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daudszneuiidyuestusunsy Minitab fguil 2.8 Useneulushe
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29.1.2 unuin3esdle (Tool Bar) fio unuvesndunadesiie 1y Yufin, @nv,
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2.9.1.6 wiin (Column) fie Yestfeyatiegluuuan
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2.9.1.9 uauanunw (Status Bar) Ao upuituassaniusAideriiadsldey Tny
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2.9.2 msi3endayaainlusunsu Microsoft Excel
musunteyaninlusunsy Microsoft Excel Wunislddayaniseninlusunsa
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JUN 2.9 Toyann5199nTUsUNsY Microsoft Excel
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