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How to Make Use of Concrete Waste

Monrudee Topisit* and Salinee Acharry

Abstract

Today, the increase of waste from industry is related to economic growth, which is causing “global
warming”. Therefore, reducing waste from industry could result in the reduction of global warming. To manage
waste treatments, landfill is one of the most popular methods, despite high costs and the usage of resources are not
efficient. Concrete waste is another type of waste in industry; the consumption of ready mixed concrete industry has
also risen due to an increase in domestic construction. This is why different methods of waste treatment should have
good management with usage of resources to reach maximum efficiency. The most recommendable method is 3R;
R1.Reduce, is to reduce consuming of unnecessary resources, R2. Reuse, is to efficiently use resources and
R3.Recycle, is to convert waste into reusable material. According to the quality testing on attribute of gradation and
dust volume of stone and sand derived from unused ready mixed concrete, the test result met the standard range and
suitable for using as material for concrete production. The design of experimental was conducted to find the
optimum proportion of new stone, sand and recycled material. The proportion of percentage of 0, 20, 40 and 100
has been varied. As the result of this experiment, the optimum percentage of recycled stone and sand should 20-40

percent.

Keywords : Ready mixed concrete, Concrete waste, Concrete recycling machine, Slump loss, Compressive strength
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Amount of Waste

Expense of Expense of
Amount of Concrete Amount of Waste Concrete/Amount of
Year Disposals Disposals
Produced (cu.m.) Concrete (cu.m.) Concrete Produced
(Baht) (Baht/cu.m.)
(kg./ cu.m)

2014 41,931 610 25 48,250 79
2015 32,656 694 36 52,400 76
2016 34,084 305 15 27,563 90
2017 20,424 475 39 45,375 96
32,274 521 29 43,397 83

9 o

1NA5 19N 1 "lJleI”fIﬂWiﬁW ANINABUNTAVDI
=

~ 1

< =
Iiﬁﬁ?uﬂﬂuﬂ%@lWﬁlllﬁii]ﬂﬁﬂ!ﬁﬂﬂ'l“l/‘lﬂ') Usumnn

A A a X ~
ﬂauﬂmmﬂmucluﬂ 2014-2017 (W.9.-9.1.2017)

90

IS A A J J
nfSnamagias 521 gnunanwag (0.016 gRUIAN-

4 = A A I J Y
!N@]i/gﬂﬂ']ﬁﬂmﬂiﬂﬂuﬂﬁ@]) maﬂmﬂuﬂﬂ%mﬂiu



PNANWITING

NyAsImmMamaluladgaamnssy VN 14 p1Tuh 2 wguaay — Ay 2561

The Journal of Industrial Technology, Vol. 14, No. 2 May — August 2018

mstsamaeilaz 43,397 1In (83 VIN/gNUAA-
IATADUNIA)

U 103 2016 USianisvieneunia
HEuEIY 15,000,000 gRUAAAINAT A1AT19IRA
AoUNIAYITUIY 240,000 ANUIANINAT
(15,000,000 x 0.016) A1 ld18lunmsmsalszuna

19,920,000 V1N (240,000 x 83)

Ready-mixed Concrete-Production and Domestic Sales

Million Production % Year over Year
cubic .
meters Domestic sales
20 ==0== o, Growth (Production & domestic sales_ 30

20
10

2011 2012 2013 2014 2015

Y2016 /

Source : OIE

51 1 Sinamsueneunianauaie

9
@

AIUUMTHIMUINIAIUNITEININABUNTAN

a 49! a =3 3 as o @ Y
navulugsnenounsanauads Tagisthnduunly

sz Yowl ununiesnlididalasisnmsfdenay
(Landfill) vzasnaliinalszTominaziirhlgns
Waedndigu Tagiulsznalneldnnudian
- o o EI Y Y 1a
wazlinsdsudrmnnvuie Iddrghaniaveants
a a [ o A = e
HAALAZNTUS 1NABE1988Y UN13sa5aana 1l lu
' T I Y Y K
gtuuuane litdlu msldanud dawanszny
HazHadsYRINTaziagnoan1Iz lansou Msaams
[ { a o
lFmswennsninuaNus iy
. 2 . o da d
gaduuuIn lumsimnasunsannavuly
a ~ 3 1Y) Y] P A
gyneneunsanduasanavu lese Towl unui

o o J
‘Lﬂﬁ]ﬁ)ﬂllﬂﬂqhﬂﬁﬂ Lﬁuﬂﬁi%ﬁaﬂﬂﬁ 3R unuIng

91

A o a o A
naivayumsaalsunansseunssanlullszime
< o o w =
Ineuazilumsiaunszuiumshsamsnounia
= a a = 4 4
TWtdszaniam Januduamiusasygendaas lu

gadNIsuAD 11/

Jd G [~
2. 09ndsznouveInOUNIANTNIESY

J A < Y
aenlsznouvesnounIANaNEIIlsENOUAIY

d 9 A

AIUNETNIN ﬁﬁﬂﬂﬂﬂfﬂ Ao (1) ’Jffﬂ‘].]ﬁ U

(Cementitious materials) “1mm ‘lJ”L!G]ﬂJJuﬂ (Portland

cement) A 181008 (Fly ash) (2) w3937

(Aggregate) Taun #u (Stone) N318 (Sand) 1

(Water) uag (3) e5aNnaunN(Admixture) ¥4

ﬂizﬂﬁlufﬂiNaﬂﬂ’BUﬂ%ﬁNﬁulﬁ%%ﬁ]%ﬁu%?ﬂﬂﬁﬁ1

@

s J ' !
@IQ@]UVI\?1’?NﬂNTLJﬂﬁzﬂ?uﬂﬁ%ﬁﬁ?ﬂﬁ?hﬁﬂﬁ’)u‘ﬁ

Y
ldeonuuyls (Mixed design) 1PHUIZHIY

@ a

nszUIUMsdndesingauiod1ginsoandwy

q

~ . A A S A Y Y
ABUNIA (Mixer) AOUNSANHANIEI S ou5081A D2
o A ' ' ) A o
PNANRLIAIGINVUTL  (Truck mixer) i1 11)
asndouaunn uag daaelldiminenuneadis

1 = [ 4
aell Taglupeuniasiuau 1 gnuianuas o

U32APUAIINIATIY (Aggregate) YBIHULAZNT BN

@

Ndad ’Ju‘l_]iwiﬂiu'i’t‘)ﬂﬁw 80 vosSuasnounia @ °]N

ﬁJu a9 ﬂW’I’JUhJL‘IJﬁEJuLL‘]JﬁQLM’t‘)N1uﬂS SUIUNIT

LOPABUMAAA FINUHINATININTIADUEAAAN

AIUNTZUIUNTAALYN ué’aﬁwﬁuua:mmﬂﬁ'

@ = Y a 1 U 1 Y
nauymyuisulglumsnanlnt manvzaanald

o w

awsnanlSuamnaouniandesdisa  uay
' 91 o w = Y R a
mlFnelunsmaanmnaeunsa adld Faruuay

3 o a Ayy A A & 9
neiuiagaun ldunnnsssumnas et ums e

Q

NSWNIFIINIA M AAsZaNTNN [7]



PNANWITING

NnsasImmamaluladgaamnssy Ui 14 2700 2 wguaau - Famay 2561

The Journal of Industrial Technology, Vol. 14, No. 2 May — August 2018

i 2 v
mnaeunsalmadudIuIvngszgmirldoun
FIUNY NI1Y INAMNADUNTANEIUNTLUIUNTIN
aavan e lvy Hu5ualuinudesas 25 Miwnlelu
a = Y a 1 o a3
MIwanReUNIA ANanuaazselszauanud s
TumsaadSuamnnounsa Tagiunalulad vy
9 A o A 9 a S w
1% azmanalunisvams wie l¥inailse Teaniny

§3N9VOIAUBININTGA [9]

Al d' G
3. URAINNIVIINNABUNIA
nnmsanu Tandn lddrs5umvesnin
ADUATAUDY T INUADUATANTNIATY WU HARM

@

Y
IiRamnaounia Usznaudie 3 aurandil

a

Source of Concrete Waste

Dispatching

System

Concrete Waste

55%
35%
3. Quality Control 10%

1. Ordering

2. Production

o

51U 2 aungvhldinamnaeunia [10]

uG

H ' Y
3.1 ﬂill”lil!ﬂ"lﬂﬂﬂuﬂ:"iﬁﬁlﬂﬂﬂ]ﬂﬂ]iﬁ\i%@ﬂ]@ﬂﬁﬂf’%

U

'
1 =

. aQ o Aq ¥ dyd o
(Ordering) nuduaunly FURAUNTATIUNINNG A

a
9

faderaz 55 veulSuimmnnounIaNIMua 210

o Aa X ¥ Y a . Y
ﬁ%%ﬂ“ﬂlﬂﬂ"ﬂuuuiiﬂﬂuE{Nﬁ@lvlhﬁWNﬁﬂﬂ’J“]JﬂNvlﬂ

9
v W

A I o A a é’ Y
L‘Hi‘)\ﬁ]"IﬂlﬂuﬂililfJﬂ"IfJu’r)ﬂ‘ﬂlﬂﬂ‘Uui]"lﬂgﬂﬂW AU

Y =2 v

< 4 dAa X
uuInnIzandTnamnaounIANINAUIUIUIIA0Y

A

an A a A
HIIDTNITNILUINADUNTANA (Fresh concrete) NiViaD

NAUNNINNUIBNUVDIGN

92

A a a

3.2 51unMnAoUNIANIAAIINNTLUIUNITHE
. dy o Y a G 9
(Production) awrgtildinannaeuniniosas 35
9

YT NIUNNADUNTANINLA INADINATEVIUNS

a A a vy T 9
panlulssnunmaauds ludumasgiu 9nmsans
Manwazetaluvessnuuas  1az91nNITa1I
ANMVAZ AT BINTUABUNGA (Mixer)
3.3 USamnaounIAiNAINMITNATO AN TN
(Quality Control) Tidadusoeaz 10 voarSuunin

v

ADUATANIHNA NITVIUMINATOUAVUNINADUNIA
aalao3s4n Slump teasaaenliiiulaluganin

yoanounsanauase noudaligna awgali 2

4. !!u')ﬂ‘lﬁﬂ‘lﬁaﬂﬂ%u‘lmﬂ1ﬂﬂﬂuﬂ%ﬂ
nnaunguan 3 Uszmsiliinaninaeunia
HUINNMITANMINNABUNIAT 1IIIUQATINATIY

Y Aa ' o X
Gl‘])’ UITNITANC) ANU

4.1 m3elanay (Landfill)

3 ax @ o w A
msfdanauiuIsmnanlumsmiavezinounn

a 1 I [} 1 =
A V1uHuun1sA08190175 1FUVOUTEIN

aaa a 1 1 § g { g o
Ugnseniiunaes uauraralddaneduimnusne
d A A o ' ' )
F1n3519U5 01NN 101555 uneuda g

A A A o @ Iy '
NIEUIUNIIOU HIBtenIsnauN 148 e
4 1

naudesegluiiuinitsnusuiaso oy In Ao
gneenuuy YJidutazaluguasadodain
Wmhiaaesszezamsduivau vedinauves

Y o 4 & A ¥
uddeaszdusesansuileuiioseaninainlein
Y = o d” H ya
deaimsasiviamstduilonvesinldauuaznis
< o ' o ~ o 4
51 mannunaluendn uazlimasmssessuile

iy



UNANWIFING NnsasImmamaluladgaamnssy Ui 14 2700 2 wguaau - Famay 2561

The Journal of Industrial Technology, Vol. 14, No. 2 May — August 2018

4.2 vianM3 3Rs : Reduce / Reuse / Recycle
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M3en - 2 mmcv‘fmsﬂ@u%’m@wumﬂazﬁu
(Standard Test Method for Sieve Analysis of

Aggregates)

Sieve No.(mm) Percent Finer or Passing

1" (25 mm) 100
3/4" (19 mm) 90-100

1/2" (12.5 mm) -

3/8" (9.5 mm) 20-55
[4

1193 4 (4.75 mm) 0-10
14

199 8 (2.36 mm) 0-5

11: American society for testing and materials (2003)

q ¢ o
ﬂ151~1ﬁ 3 NUNNTIDNTUUVDIVUIAAASNG Y

(Standard Test Method for Sieve Analysis of Sand

Sieve No.(mm/um) Percent Finer or Passing

3/8" (9.5 mm) 100

103 4 (4.75 mm) 95-100

o3 8 (2.36 mm) 80-100
4

03 16 (1.18 mm) 50-85

193 30 (600 um) 25-60
4

1193 50 (300 um) 10-30

f111: American Society for Testing and Materials (2003)
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(1) AuauAvYeIABUNIATA ILWITDIN AIGUAD
FUAUVDINDUATA (Initial slump) IAENAADUAY
193314 ASTM C 143 Standard test method for
slump of hydraulic cement concrete [4] Tﬂaﬁwquﬁ’a
2 [ <3 ~ =3 ~
FudUNSINaAsY (MIa1 0 1IN) YBIABUNITAADI
a0 1 = Y o
PA15219 10 cm D9 12.5 cm AINUBMHUAVD

Y a < ' o VY '
Ij\j\jjuﬁwaﬁ §3ﬁ1ﬂﬂ1qﬂﬁ3ﬁﬂ1u@ﬂﬂq1 10 cm [5]
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(2) AUANIAVDIADUNIANUIAMAT I WD
ANAI0A (Compressive strength) YBIADUNTA ND1Y
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' . a \ a dyy
GniNﬁ 4 AANITNAADUIUIAAALUBDINIATIN  (Gradation) uazmﬂimmpj‘uﬂlumasm ﬂl@ﬂﬂuﬁllﬂiﬂﬂ

NTLUIUMIAALYN
Test Items Standard Test Result
1. Gradation (Sieve Analysis) YNAAALA (@unaaiimnug) vianazazdeaEniloy
2. Materials (Stone) Finer Than 75 pm Max 3.0 0.40 (agflummcvi'mmgm)

(Percent Finer Than #200 Sieve%)

M0 4 iﬁ‘l.]Wﬂﬂﬁ‘I/lﬂﬁE]‘UﬂW‘U‘Lﬂﬂﬂﬁ&LﬁZ mﬂﬂiZ‘U’J‘L‘lﬂﬁﬁ/ﬂLLﬂﬂ) HANATOUYUINAAZAZIDYA

a o 3 ' oA A 3 2 ' '
Pnadaguunadnni1 75 lulaswas @uiuild  @ndes Ysinadueglunasiinasgu

1 . = @ <] ' N
M319i 5 a3namsnadouivuIAneg (Gradation) tag Usuadaguuaanna 75 lulaswas (Hunsie

'18nAnszuIUMIAALEA) (Materials Finer Than 75 um in Aggregate by Washing)

Test Items Standard Test Result
1. Gradation (Sieve Analysis) FM.2.15-3.38 3.17 (Glj‘mﬂﬂaza)
2. Materials (Sand) Finer Than 75 pm Max 3.0 1.32 (aeﬂummw‘fwmyu}

(Percent Finer Than #200 Sieve %)

A " Ay Y o
INAITNN 5 ﬁgﬂwamwﬂaauwwummz 75 ]liJIﬂiliJ(ﬂi (PJ“L!‘VIi'lfJ‘VIllﬂfl]'lﬂﬂﬁzlJ’JuﬂﬁiﬂﬂlLﬂﬂ)

. a o < ' | ' ¢
(Gradation) waz YSuadaquuiadnnil  vwenazd uazlsunaduedlunasiunasgu

meii 6 agwanisnadounouniaanmsnaasdlgiui ldvinnszuiumsnauen nauny 0% (Mixl

Control) 20 40 a2 60% lUaIUNANADUATANAUIESINSVTDIRAISA 240 NN/AT.HY.

Compressive Strength

Slump (Minutes) Setting Time (Hours)
(Days)

Initial 15 30 Stiffening Initial Final 3 7 28
MIX1. Replace Sand 0% ,Stone 0% 12.0 7.5 6.5 6.00 07.10 08.25 232 277 333
(Control)
MIX2.Replace Stone 20% 11.5 7.0 6.0 05.25 06.15 07.10 218 273 318
MIX3.Replace Stone 40% 11.0 6.5 5.0 05.05 06.00 07.00 220 282 336
MIX4.Replace Stone 60% 10.5 6.0 4.0 04.35 05.35 06.40 223 286 353
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1A 6 djlwamsdouasunin 91105
naaeald v 1dnnszurumsaauen nauny 0%
(Mix1 Control) 20 40 1A 60% IUTIUNANADUNIA
waadaisuseardasa 240 nnas. e Kai
(1) Mix 2 7w #i1d0nnszurumsaauen naunuy
20% HAMINATDY Slump Loss 1178153071 Mix 1
1an1¥ee wanaTo Setting Time 19172133031 Mix1
18108 WanAaeY Compressive Strength FNSI6A

Indifeany Mix 1

(2) Mix 3 Hu ﬁ“l@’fmnﬂszmumsﬁm!,ﬂﬂ naLnu
40% 1Az Mix 4 #i Recycle NAUNU 60% HanAdoL
Slump Loss 141721159091 Mix 1 Setting Time
AounTa 191921159091 Mix 1 110 Compressive
Strength Ma30a 1ndReNY Mix 1

3) mahl)1dndaneunia Mix 2 fu @i 180N
NTLUIUMITAALIN NALNY 20% NANUHUIZTUATN
ﬂmﬁuﬁa Slump Loss, Setting Time, Compressive
Strength n3@ifideans 194y 7189 1nnTzUIUNIAa
wen  Swaumnlumswanneunsaainiso ey

Recycle naunu'ld 20-40%

M3 7 ajduanmsnadeunouninvinminaassldnsien lfainnszuiunmsaauen naunu 0% (Mixl

Control) 20 40 112 60% luaIUNANABUATANAUIES INTVTDIRAISA 240 NN/AT.HN.

Slump (Minutes) Setting Time (Hours) Compressive Strength (Days)
Initial 15 30 Stiffening  Initial Final 3 7 28
MIX1. Replace Sand 0% ,Stone 0%  12.0 7.5 6.5 6.00 07.10 08.25 232 271 333
(Control)
MIX6.Replace Sand 20% 11.0 6.5 3.0 4.20 5.25 6.30 228 277 328
MIX7.Replace Sand 40% 10.0 4.5 - 3.25 4.50 6.20 231 295 336
MIX8.Replace Sand 60% 9.0 4.0 - 3.20 4.25 5.35 250 295 358

INMITNN 7 agiwamsdounounia 911005
naaeald nyenldnnnszuiumssauen nauny
0% (Mix Control) 20 40 uaL 60% IUAIUNTY

3 Ao o o w
ADUNIANTNIATINTUT0IAI0A 240 NA/AT.HY
o 2
faid
(1) Mix 6 N318 N 1d1AATZUIUMIAAUEN NAUNY

< 1
20% WamM3sNAAOY Slump Loss 141721153031 Mix 1

. 3 9 . . 9

(Mix Control) tanuoy WanAdDU Setting Time 1
5 1 I
2T Mix 1 16n1les nanaaow Compressive

Strength 1a39a 1ndlReeTy Mix 1
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(2) Mix 7 11518 N 1d1AnszuIUMIAALEN NAUNY

40% 18y Mix 8 0318 Recycle NAUNY 60%
HanATey Slump Loss 1913811390791 Mix 1 (Mix
Control) 317 Setting Time AUATA 14181530
Mix 1 4710 Compressive Strength MassalndiReedy
Mix 1

3) mthld1dwdaneounia Mix 6 1518 Recycle
NALNY 20% VANWHWIZANAINAVTUITA Slump
Loss, Setting Time, Compressive Strength ﬂiiﬁ‘ﬁ

£ v Ay v o °
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mnlumsnanneunsaainisalimsie 11dan

NIZUIUMIAALYN Tlﬂl,mull@s]j 20-40%

5. YoAUPINIIFHANMT 3 Rs

o w

5.1 aalSyianinaeuniandeanidauazia

szazna lumsduiumsmaamnaeuninadle

5.2 aamlgaelumsmiamaneunia Tagauisn

MAY  wagneNdIuMsAauen  uainduin
= a A ¥

nyudoulFlumseaalnidnad

5.3 aadunuiagau 1InmMsthiunIeINAoUNIA

aan lulFudninauinle vy

6. agiwa

nuamlumsihmnaouniau lglse Tomnd Tag
191dnms 3 R’s Tasmug luaiuveanssuiums
R3.Recycle 1a83A111AT09ENAINNADUNIA LD

< P H ~ Ay 19 ¥ ¥
wenidlu #u n3e 11 naeunsaaan lulduds
19 a = <3 VR
nauanlslumsnanneunianauas s Inud dalums
whitu n3e nauunlFizdesiinsaniguauiinves
Ay nendannn ldannszuiums lumsuennin
a ¥ A a
aounsaan lasldnsosenmnasunsa (Concrete
recycling plant) Iﬂﬂ%zﬁmﬂmﬂuﬂmmwmmﬁu oy
I A o 1 °

nieliidlullannasgiuisvuaeduaiaus
Tagn1snadouvuIAnaL (Sieve analysis) Uag
nagoumySinaduvesiu tagnse Taoazdoall
' 1 a A o = ° LY,
a ldnumnasgiuiivue Ssvzeninsoi a1y
miwda 14 nagliminaaeunuaminnounsaie 14
s luguanvesneunia

uua Ttuae 1 lusuina a1sinis1HinSeailo

nadAsugmans u1elumsiinsizianu
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Wu'ldlfvesnmsasnuuesndaz 15991u 15U

9

. i q 9 o A
AANNU (Breakeven analysis) e ldmsdutiums

Huledatilseansnmuazlseansnanaane 1y
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