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Abstract

The objective of this research was to study the properties of ready-mixed concrete containing
foundry sand powder which was a main by-product from car engine casting process of Siam
Toyota Manufacturing Co., Ltd. in Chonburi province. Two groups of foundry sand powder were
Green Sand and Molding Waste (GSW) and Shell Sand Waste (SSW) from outer- and inner-cast
forming process respectively. The tested properties included chemical composition and physical

properties of foundry sand powder. Fresh concrete tests were water requirement of concrete that
giving the specified slump value, slump loss, vnit weight in fresh state, and setting time. The
mechanical properties, compressive and splitting tensile strengths and modulus of elasticity at 28
days, were involved. The durability properties of concrete were expansion in water, drying
shrinkage, the resistance of sodium sulfate (Na,SO,)at a concentration equal to 5% was kept
constantly during each test as expansion and/or shrinkage of concrete, and weight loss due to
sulfuric (H,SO,)and acetic acid(CH;COOH) attacks. The concentration of both acids was
equal to 1.0 Normality (N). The main variables were the percentage replacements by weight of
SSW foundry sand in ordinary Portland cement type I (0, 10, 20, 30, and 40) and the percentage
replacements of GSW foundry sand by weight in natural sand were 0, 5, 10, and 15 respectively.
Ready-mixed concrete propertics were nosmal concrete and without chemical admixwre. In
addition to ordinary Portland cement type 1 contents were 300, 350, and 400 kg/m"and initial
slumps of concrete equal to 5 + 0.5, 10 £ 0.5, and 15 = 0.5 centimeter weré controlled. The test
results indicated that water requirement of concrete at specified slump value, unit weight in fresh
state, compressive and splitting tensile strengths, modulus of elasticity at 28 days, expansion in
water, drying shrinkage, and expansion in sulfate solution of concrete containing SSW foundry
sand, and the resistance duc to sulfuric and acetic acids attacks as the percentage of weight loss
decreased when the percent replacements of SSW toundry sand in ordinary Portland cement type
I increased. The compressive strengths at 28 days of concrete mixed SSW foundry sand was
lower than those of the conventional concrete in the range of 4% — 49% that was depended on the

mix proportion of concrete and percent replacements of SSW foundry sand while the compressive

(N



strength of SSW foundry sand concrete has developed when the time is increased. Whereas,
slump loss and sefting time of concrete increased.

For the properties of concrete containing GSW foundry sand, water requirement of concrete
at specified slump valve unit weight, slump loss, expansion in water, drying shrinkage, and
expansion in sulfate solution increased whereas, compressive and splitting tensile strengths,
modulus of elasticity at 28 days, and the percentage of weight loss decreased when the
proportioning of GSW foundry sand has increased. The 28 days compressive strengths of
concrete containing GSW foundry sand at were lower than those of the normal concrete in the
range of 1% — 39%, which has also depended on the same factors on the concrete containing SSW
foundry sand.

From the tested results, it can be concluded that using SSW foundry sand as ordinary
Portland cement type I replacement by weight for producing ready-mixed concrete up to 30%
depended on the purpose of utilizing. Whereas, using of GSW foundry sand replaced in natural

sand by weight up to 15% which has not affected to the properties of ready-mixed concrete.
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2.1.2 WSmnamsayandulunszuiumsnia

mnm‘sm‘wﬁauﬂ?mmﬂmm‘iﬁyﬁﬁmﬂuwqﬂumw‘lﬁlmmﬁa TsaamueeIuTHN oo
Talodraaavnssy $1da TaouStm Saisiu Inenoudads 1992 $18a e Tuil 4 quaniusg
2545 1nadauanslunisisi 2. vodnSnamsiedooniunadnaspudinssnstga
amnssuimuall

M 2.1

Snamisieiimsasndamnueadonin Iraurdasuadusaous

ATy QTeld Finadoy FYNT 10 IPRAIATFTU

Atomic Absomption

Total Arsenic Mg/l as As 0.019 <50
Spectrometric Method
Inductively Coupled

Total Barium Mg/l as Ba | Plasma Emission 0.17 <100
Spectrometric Method
Inductively Coupled

Total Cadmium Mg/l as Cd | Plasma Emission 0.02 <10

Spectrometric Method

Atomic Absorption
Total Chromium Mg/l as Cr <0.10 <50
Spectrometric Method

Atomic Absorption
Total Copper Mg/l as Cu <0.10 -
Spectrometric Method

Atomic Absorption -
Totai Iron Mg/l as Fe 0.70
Spectrometric Method

Atomic Absorption
Total Lead Mg/l as Pb <0.10 < 5.0
Spectrometric Mcthod

Atomic Absorption
Total Mercury Mg/l as Hg 0.002 <02
Spectrometric Method
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2.3 NUIBTNINYINDI

Asgeirsson, H. and Gudmundsson, G.(1979) lagnuimshayfasuiles Tvartinvesdusg-

a1 (Silica Dust) WU me3a13 AliduAzuvofuFameziinmsWauididaluriwsng du
disunnnwavesnnuiuara ludusinmig

a

Mclntyre, S. et al. (1992) Taagimsldlsz lominiansolduniildnngaamnssums

3
i a

naoyudiulave wudmaw lduvvansainldunuinluulaswazidealulSnans

unutidin 18 Taenswlduvuaunsevinindulaq@uumsa (Filler Material) Tunounia

R Ao oW o a o o o yad &
’IN"\]SH‘I’TI"HﬂfJ'Llﬂiﬁl.lﬂ']iWPIIN'Iﬂ'IleHiSU:UT]‘ﬂﬂUQ‘Uu

Naik, T. et al. (1994) lddAnu1tsz@nimmveneunialuanzaauazuddouds dom

asunuiniwlduuy (Foundry Sand) ¥ia# idmnis Waunazdums Iau luuiasy
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» "
avdsalaniminniovas 25 uay 35 lasdimuadadunauveansunialnd 1duddasy
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na T duuuidinns 19 Tihdduus e fMdaduus @anaz Tugdadanguiiey 28 Ju
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gndnounsannaun e 1duusn Wwams1Fausosas 20 89 30 TuvazAsvusda
aounsaFaiimaumunnsolduuen ludums1Faulunmasivaz@oadseas 25 uas 351

' 5 wr =] “y
a1 lndRoanumaunialna

¢

Naik T. and Kraus, R. (1995) TadAny1#ansznuysans e iduuuni

T

#8MITAIUANAIG
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Shyh-Yau Wang and C. Vipulanandan (1995) 1aviiarsfinyinis 149l sz Tominanswld
uuuludidenisulost wuims e 1&uuuds s apud1ams 18FANT AULaZ TISHANAY Laz

1IN NATOUNITB2AN (Leachate) ¥11imawimsw 1duvuduiagihiidunso uennn

o =1 3 o

vumsinuans e iduuiudnyuems i (Adding) TufuFuuaidsoay 6 sz limdasy

U3 URLAUINAD 250 YouARan 131917

Sung-ro Cho and C. Vipulanandan (1995) Idimswl&uvusailuwanassldningaam-

pssumanas lanzandszgadldluaumauaz Wihmsnageuguauidnineidedu
¥

sznoudies guauamamsnm nenaveas i lduuy suninnuanse lums nadiy

v ¥
rozna 11 wudmnsdsnanmmsahn v lujudoudiaznsosssunala

U.S Department of Transportation (2003) ldasutoyamsidiss lemiveansiulduuuly
¥y a a1 s-.sy
unnaamnssulesideae hii
o = e, i A
1. e mupans 10 lduwy (Foundry Sand) fie nsisdanmlguamgesaiiunanasola
> Il ¥
vinnsnanned lanzuazelan: TavquauiAnununmuazresnlsznoumaniisziiuey
fudmlszneviidluldausiavenssuiumivas
2. witavoans w1 &y lumal fiidsziniseanilu 2 wiafe
2.1 Green Sand UszneulUd0dan 13ovay 85 01 89 Audovay 1 f4 12 uazmswau
= 3 v = = ° a T A =3 d’q
wnlszamariueiuadooaz 2 i 10 Tanlndsniwminfuuuumds ieaninnswsiail
anuaumudsqur g 1dd luyriavesmsndessiivusndsznsulsuian
uunfliFoueon lad (Mg0) TnunaiBoveanlad (K,0) uaz Tnmidivusanlad (Tio,)
. ¥ aa ¥ < = A
2.2 Chemical bonded sand Y3z nan lildrodanidosay 930399 uazilaisiyon
Uszamuaniooaz 1 843 Taonswdameznausmiumamiilsaanduinljnseuneniezi
Al §nsmni ldnamsudsinlusiaulas
E o ¥ o o ¥ 3 - 1
3. 319y Tonivazdedmualumatimae lduuun s Tunsedaneunia
3.1 AUIAAAL (Gradation) Y8181 TAswL AT wazBoaiiun1iudiu
Usznounauniaszaostiviiananiiuluaiuuiasgiu ASTM C 33 (Standard Specification
for Concrete Aggrepates) fananiluaisian 2.2 #alaoi ldniwldunveiinnuaziduan

Mildi U e IuazLAI 1Ues 30, 50 uaz 100 TSI daiunis lauaih
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nagounfunswifuusimldunanazveaiasivazida liifuahifimasgusivuas
usnuimiuluinas g lddmuei lugdaanuazBoa (F.M) vesulasvazdoaszdeaiia
L] [} =2
aylu¥1923 0431
- ' & Y oa a qooA

3.2 U5 umelu (Dust Content) $3910U1ATFIU ASTM C 33 T mualiinaduiisen
Whonaswaz@ealugdvenlSinaidmsunsunes 200 wrasshitiuisvas 5

3.3 AWMU (Density) @110 11 ASTM C 33 sV waziBenszdol
finumuunivegluga 1.20 i 1.76 niudegnuiafiruAuas

o o ¥ & o, ¥ = ~
4. d@mFumaimsw1duuintszian Green Sand Falidd unlFununluiiasuazidon

¥ [l [
1iu Tastndvsdidanumsunud idiudovas 15 dSulieananeziinadodvonaunia

ATT1IN 2.2

oM MUAYEIVUIANAZYEINIATINATIDERANAIATIIU ASTM C 33

) VUIAYBIATUNT ovazruazoy
[wesazuns S .
(ilafmg) (Tamnimin)
4 475 95 100
8 2.36 80— 100
16 118 50— 85
30 0.600 25 - 60
50 0.300 10 - 30
100 0.150 2-10




