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METHAWEE SRIWATTANAPONG : A STUDY OF LIGHTWEIGHT
CONCRETE ADMIXED WITH DIATOMITE AND PERLITE. THESIS

ADVISOR : ASST. PROF. THEERAWAT SINSIRI, Ph.D., 133 PP.

LIGHTWEIGHT CONCRETE / NATURAL POZZOLAN / DIATOMITE /
PERLITE

The purpose of this study is to determine the mix of lightweight concrete
admixed with diatomite or perlite having a unit weight of less than 2000 kg/m® and
a 28 — day compressive strength of not less than 300 ksc. The control group concrete
was designed at compressive strength 450 ksc. Diatomite or perlite was then used to
replace cement or sand at 30, 40 and 50% by weight. The workability of the fresh
concrete was controlled by keeping the slump at 8 — 10 cm. It was found that
replacing cement with diatomite by 30 to 50% reduced the unit weight from 2267
kg/m® to 2176 — 2075 kg/m® and reduced the compressive strength from 455 ksc to
184 — 92 ksc. Replacing sand with diatomite reduced the unit weight in a similar
manner (2211 — 2014 kg/m®) and the compressive strength was reduced in a similar
manner (298 — 105 ksc). Replacing cement with perlite by 30 to 50% reduced the unit
weight to 1848 — 1618 kg/m® and reduced the compressive strength to 114 — 11 ksc.
Replacing sand with perlite gave a better result of unit weight between 1980 — 1741
kg/m® and compressive strength between 234 — 170 ksc.

To increase the compressive strength the concrete in the control group was
increased by 25 and 50% for the next trial mixes and only sand was be replaced by
perlite. For the 125% cement control group replacing sand with perlite by 30 to 50%

reduced the unit weight from 2479 kg/m® to 2086 — 1917 kg/m® and reduced the



compressive strength from 857 ksc to 544 — 411 ksc. For the 150% cement control
group replacing sand with perlite by 30 to 50% reduced the unit weight from 2458

kg/m® to 2121 — 1783 kg/m® and reduced the compressive strength from 861 ksc to

552 — 324 ksc.
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AaFoudanalamsa (CSH) uazAadouogiiualamsa (CAH) NUMsnoaazudng
A o = % s 7 o & o A QYo = %
wupeInuYusmuatesanaua  msnaniaglosTyausuuiaqmas lenuiuduua

J J o J. EZ v o {
Yosauauauennni liudmuainaautialdauldaudrduiln ldneunianiisingnas



ﬂé’nmsﬁmmmmﬂaﬂmam (roles of pozzolan)
v = o'/ (% 1 Q' oJQti'd =
AuauiiavesnounsanaulosTeaiu Taena llfumanuguauianavesnounia
aellszns lagmnizod198uTesnNunUMUVeIneunsa (Usyan Juanlsziasy, 2547)
msdsulysnmantifvesnounialastosleaiunseinld 2 anvus Ao
1) mani
qgj A = J aa A 1o o
arsdos Taauiuieimnrauduud saninegsuaunnlutles Tsaiuazii

u

aaa @ A U aaan a a
Ugnseiuuaadenlaasen ladiissondt Ugase1lesTeariin (pozzolanic reaction) tiin
<3| IR aa L Ao o = ' 9 = 7 9
WunaaiFeusana laasa (CSH) Fiiddegauazliviann dawaldyuduuainauaie
A o w Q' dg‘
Yoa Trauimaunuyuy
Ugnselesleariia Ao msndaneuuaz/mieegiurluaisdosTeaiui
aaa @ = J % < a @ J aaan [
Ugnsenuunadoulansen laq (Ca(OH),) Fuilundasusininilinserlamsduves
= an = an
lasunaiFondana (C,S) uag launaFousamns (C,9)
A o 1 @ [~ aa aaa
Tunsandaqloylearuldrudsenovrdanniuaiusant Ygnsen

a =\ 3 Y o dyd
TJ@“]SIGISQWHﬂ ﬁ’mﬂimﬂlﬂmﬂuﬁumihlﬂmu fo

3Ca(OH), + 28i0, ————»  3Ca0.2Si0,.3H,0 (2.1)

a aaa

Ao A o SO
wagnsaniaglos Tsaruldiulsenouvannmiuniniusgiul Ugnsen

L1
E4
2

oa Twaniia aunsoeudluannislanail Ao
3Ca(OH), + 2ALO, ———— 3Ca0. 2ALO0,. 3H,0 (2.2)

aaa a Y aaa v g J s 1o
Ufnsenesloariandrenulgnser lamduvea]udmudlosanaud uasas
a Aaaa 9 U [ 3 =3 Yo A 9 aaa [
m3nalgazesina aaiudedunsaldiagilesTsanuieannnudouvealfnser laadu
Taommmizauaounsanal a1sdeslaaruniegluiiodInelulSuadeudrauinuas

o J J a I~
5o 11950 Taun idouriuuazdnay dludu

2) MMM
<3 o @ [ 1
arsdesToaruiioynmaviiaaniildamisounsnda (filler) 197 11 lugosin

v Y
paggnguImaaN 9 nuluneunia diwalineunialinnuuuidwnuniniuuaz s



dgl dy A IS 1 1 o 9 =
g9 wenanteymannamiudiuing Mldanuamisalumsmasuniananves
Y
Yoa Tamuaau
=) = vAa 1 a [ o 9 [ [
maSeuisuguauiiavestos Tearmanriaduasoi ldTasnisdasn
% o 1 ' o w J !' o w
Pozzolanicity (ASTM C 311, 1998) Fanaad lagdadiusenINMaIueIFuudsssua o na
~ J Y
YRIFWUANANA I D Tran
o < 3 Y
11ATFIU ASTM C 618 (2001) Swuntlos Taamoondu 3 sugunin laun
4
[ [~ a
1) FUAMAIM N (class N) Wudoslaaruainsssumaniotosleaiunn
A Yy A quyy s Y
5ITNMANFIMYLIUMIIa AN I laguauiianiudoants
o’/’ [ 1 a § 1 a 4
¥) FUAUAM F (class F) idhudoruduldanmsmnamdumeunsi loa
(anthracite) ~W30UNAWA  (bituminous)  TeeTUTWIUNATINVOIFAN  0giU1 LAz
Ia J ' = wad P
ossnoonlad (Fe,0,) ¥11Nn1170% azlinuantinouauiszyluuasgiu ASTM C 618
[ d' = q'/ Y a 09;1 S A = 4
awaaslumsei 2.1 8924 Tasm liiawdugsuquam F Idsuaaadonoon lad
. . o' [ ng; =2 AA A = 1 & Y a = ; ) [
(calcium oxide, Ca0) @1 ANNUIWFDFINDNOHNNUIIUMDIUHUUAATINA1 T 1T
Fanwnusawriienazalesad iesnnauiuneuns leduag dniainsaumiien
= Y Y A Adaa ) v ax < @ 1 I
gavalddoudunligamgs dmiuiTmanudlediaazmsnadeiiulimuuiasgiu

ASTM C 311

Msun 2.1 desmuamaniivesdos lsaiu auuasgIu ASTM C 618

Y
FUAUNN
Y o =
Yomruanual
N F C
Aan o . Aa A 4
nasmvessanou laoon lad (si0,)  eglifiewesnlad | 70.0 70.0 50.0
(ALO,) uaglossnoonlad (Fe,0,), litooniifeoas
Fawlos laseonled (s0)), lumuieuas 4.0 5.0 5.0
a dy a9
USinannusu hinudeeas 3.0 3.0 3.0
msgadoimminglesninmswn (LoD, liiiusesay 10.0 6.0 6.0
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@ < a
nueve - 1. miﬂwimmu%uﬂmmw N duastosloarusssuma

Y Y a 3 Aa a :I o A =2 9 Y 9
2. mmmimmmuwumuﬂmmw F numagaagunviuniuedaInnIsiIgaodsosas 12 llﬂ 01

~ v A Ad A gy
11Wa‘l]@ﬂfﬂicl,"]f\ﬂuﬂiﬂWﬁﬂlﬂQﬂWiWﬂﬁﬂﬂﬂL‘B@ﬂﬁ]‘lﬂ
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a { 1 4 [l g’ 1 Aa
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- 1919 7 U 98 MTpERzVBIEIUNAUAILAL 75" 75" 75"
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- ANNABIM I gegaiosazveIdIUNANAIUA 115 105 105
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9 Ay v 4 1 1 A rTa 9
- Foaznmausuues 325 ananaunas luinudseas 5 5 5

@ ] v v g Y Y '

v A 52 lilimsaz@eanmzdrmuiiudeudauung

I o v A

° y o o o g °
B iullandefmuaiiodstisideiery 7 Ju wie 28 Ju iilulUawdesvue
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uvlamesHaga (multiple factor) Y94 LOI ff5uanA1g 255
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[ 4
o a K
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4 1
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[

A o W JY J
FUNAVDINDTAT = [A/B] x 100 (2.3)

v o c’slo'ti'
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[
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11A55 U ASTM C 618 lafmuasidsiifiidsveud o uiung Class F uag Class C
) 1o v 7Y = A o
Aoq ludna1 75% veawesAsaIgIuiiony 7 nie 28 Tu
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Ugnsenos Toardnizinaiunmenaslfnserlessuvesyuduua vagoin
aaa v Aaa = { ] 1 a o aaa @ S s
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Y
a K 1

9 1 A < A a d? A 1 = o =
INAVUDYINDB 9 tazaatoulunaiuiu Tﬂm’imﬂmumaumgizﬁan 7 94 14 U 1agy

dgnsenliises 9 (Usyan Iuanlsziaty, 2547)

an oqe
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an A an . e A Aaa ] e
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I A A @ A a = & g Y a aa @
!ﬂu%ﬂliﬂﬂjﬁﬂWﬁNLWNﬂfuﬂﬂuﬂ G]NL‘]JHWaWﬁfJElhlﬂellﬂﬂIﬁ\i\ﬂuwﬁﬁcﬁaﬂﬂulﬂ\lﬂﬂallﬁg
4 an [ < A v w 4 A A =4 I Aaa
s lsFanoudaaosallunizuIUMITIANTUIINAI03A (quartz) NUTgNT lhiluganouTag
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5 electric arc NgMunAgena 2000°C lvinale (fume) ¥o3 Si0 Fampurvzinlnsendu
a v o A Ao WYI aa s . A & Ay 1 g =
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uazliglsenay sanfuazgnanduludidniumoussyldys
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Wuwanvieodagiudeiinnuieshlumsiilgaser drusaniyui 1doinTssam
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meoslsdanau Naaaindiniilasiganownedlszuin 50%  uazeglugivednan
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Aoudann Fedawaldms lgsanyuluaunounialudin
J
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= ~ @ = I Y a @ I a J
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a

1 o [ a a
MInNn 25 esndszneumunilaslszuavediaqlszau (Usyan Iualssiady,

[yl

2547)
9 oy Y
Sovag laetimiin (%)
J = J Y a o aa 9 a
o0 lad Yudwud | oouiu| azafuen | gamyy | wwnay | auvnd
Yszoni 1 | uuong VD VA (W
SiO, 20 48 37 92 90 55
ALO, 5 26 11 0.7 0.5 40
Fe,0, 3 10 0.3 1.2 2 0.5
CaO 60 5 40 0.2 0.5 -
MgO 1.1 2 7 0.2 0.2 -
SO, 2.4 0.7 0.3 - 1.5 -
s A
20N l¥Ad 9 1.5 1.3 23 2.6 - -
LOI 2 3 - - 4.7 -

2) AMANVANIINMYMN
B2 an A d o = 33| ] A = =
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Y @ 3 aa a a a
DWAAVLA AzNTUIMIDgUMan uazdan vy Uy Iuailsziasy, 2547)

wvAa = 4 Y a 9 [ aa
ﬂﬂ!ﬁll‘ﬂ@] ﬂ"ucvmu@l DIDIUNU DN Y AeNIUIAN G])'aﬂTl(‘luiJ
~ [] <
ﬂiglfﬁ/ﬁ/} 1 [ISNISN by U ﬂﬁNH’iﬁﬂ
=
ANTULLIDYA
) 3400 3500 8000 3500 200000*
YOUUAU (cm'/g)
AWDIDUNIE 3.15 2.0 22 2.9 22
= 1 = =
o M NIDDUIUDI NI N1 NIDUVT
9 A o =3 o
MNUVUYTD NI FUIUNTIAN
ad
AUIND

Aa [} Yo aa 4 16 YA, . .
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(Kedsarin Pimraksa, 2008)
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(Kedsarin Pimraksa, 2008)
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(Fragoulisa et al., 2004)
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(Fragoulisa et al., 2004)
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(Demirboga, Orung and Gul, 2001)
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(Demirboga and Gul, 2003)

TGN FANWN (%) DAY (%)
0 10 20 30 10 20 30
Thermal conductivity 0.1797 | 0.1720 | 0.1552 | 0.1558 | 0.1676 | 0.1643 | 0.1472
(W/mK)
Reduction (-) or increment 0 -4 -14 -13 -7 -9 -18
(+) (%)
Density (kg/m3) 522 509 493 485 511 498 483
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(Demirboga and Gul, 2003)

IEGLY FANWY (%) B (%)

0 10 20 30 10 20 30

7-Days compressive strength (ksc) 28.13 | 24.87 | 22.83 | 19.98 | 21.10 | 19.88 | 18.04

Reduction (-) or increment (+) (%) 0 -12 -19 -29 -25 -29 -36

28-Days compressive strength (ksc) | 44.24 | 48.32 | 49.95 | 45.87 | 45.06 | 37.41 | 32.21

Reduction (-) or increment (+) (%) 0 +9 +13 +4 +2 -15 -27
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Water | Cement | Rock | Sand | Diatomite | Perlite | Silica | Super | Volume
Fume | Platicizer

kg | (kg | kg | kg) | (ko) kg | (kg) | (kg) (m)
CSR 200 526 997 | 643 0 0 79 53 1.00
SD30CR | 400 368 997 | 643 158 0 79 53 1.24
SD40CR | 440 316 997 | 643 210 0 79 5.3 1.29
SDSOCR | 480 263 997 | 643 263 0 79 53 1.33
CD30SR | 350 526 997 | 450 193 0 79 53 1.18
CD40SR | 500 526 997 | 386 257 0 79 53 1.34
CDS50SR | 600 526 997 | 322 322 0 79 53 1.44
SP30CR | 400 368 997 | 643 0 158 79 53 1.45
SP40CR | 550 316 997 | 643 0 210 79 5.3 1.68
SPSOCR | 700 263 997 | 643 0 263 79 5.3 1.91
CP30SR | 400 526 997 | 450 0 193 79 53 1.49
CP40SR | 490 526 997 | 386 0 257 79 53 1.67
CP50SR | 625 526 997 | 322 0 322 79 53 1.90
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151N 3.5 UYSIaveIdIUNENAN 9 AOABUNTA 1 m’

Water | Cement | Rock | Sand | Diatomite | Perlite | Silica | Super | Volume
Fume | Platicizer

kg | kg | kg | kg) | (kg) kg | (kg) | (kg) (m)

CSR 200 526 997 | 643 0 0 79 53 1.00
SD30CR | 323 297 804 | 519 127 0 64 4.2 1.00
SD40CR | 341 245 773 | 498 163 0 61 4.1 1.00
SDSOCR | 361 198 750 | 483 198 0 59 4.0 1.00
CD30SR | 297 446 850 | 381 164 0 67 4.5 1.00
CD40SR | 373 393 744 | 288 192 0 59 4.0 1.00
CDS50SR | 417 365 692 | 224 224 0 55 3.7 1.00
SP30CR | 276 254 688 | 443 0 109 54 3.7 1.00
SP40CR | 327 188 593 | 383 0 125 47 3.2 1.00
SPSOCR | 367 138 522 | 337 0 138 41 2.8 1.00
CP30SR | 268 353 669 | 302 0 130 53 3.6 1.00
CP40SR | 293 315 597 | 231 0 154 47 32 1.00
CP50SR | 329 277 525 | 169 0 169 42 2.8 1.00
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Water | Cement Rock Sand Perlite Super Volume

(kg) (kg) (kg) (kg) (kg) Platicizer (kg) (m")

1.25CSR 156 658 997 643 0 5.3 0.98
1.50CSR 195 789 997 643 0 53 1.06
1.25CP30SR 322 658 997 450 193 53 1.42
1.25CP40SR 350 658 997 386 257 5.3 1.54
1.25CP50SR 473 658 997 322 322 5.3 1.75
1.50CP30SR 348 789 997 450 193 5.3 1.49
1.50CP40SR 380 789 997 386 257 5.3 1.61
1.50CP50SR 512 789 997 322 322 5.3 1.83
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A a v 1 A A a ~ J ' = 3
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Water | Cement | Rock Sand Perlite Super Volume
(kg) (kg) (ke) | (kg) | (k) | Platicizer(kg) | (m)
1.25CSR 159 671 1017 656 0 5.4 1.0
1.50CSR 184 742 941 607 0 5.0 1.0
1.25CP30SR | 227 463 702 317 136 3.7 1.0
1.25CP40SR | 227 427 647 251 167 3.4 1.0
1.25CP50SR | 270 376 570 184 184 3.0 1.0
1.50CP30SR | 234 530 670 302 130 3.6 1.0
1.50CP40SR | 236 490 619 240 160 33 1.0
1.50CP50SR | 280 431 545 176 176 29 1.0
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X-Ray Fluorescence Analysis (XRF)
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SiO, 18.1 593 73.7
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Fe,0, 3.6 18.5 2.8
CaO 67.5 1.2 1.7
K,0 0.6 1.9 10.0
TiO, 0.2 0.6 0.5
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Loss on Ignition (LOI) 1.5 8.1 1.0
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SD30CR 184 2176 3739
SD40CR 141 2060 3654
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AT NN N.1 Nﬁfﬂﬁﬂﬂﬁ@ﬂ@ﬁﬂﬂi%ﬂ@ﬂﬂ%ﬂﬂﬂ%ﬂﬂ hlﬂ@%@]@ilhlh‘ﬂ L‘W’E]fﬂﬁvl

ABIAT D4 X-Ray Fluorescence (XRF)

Analyte Concentration
Diatomite Perlite

Si0O, 59.313 73.677 Wt %

AlLO, 9.990 9.177 Wt %

Fe,O, 18.499 2.747 Wt %

K,0 1.918 9.992 Wt %

CaO 1.213 1.724 Wt %

TiO, 0.573 0.501 Wt %

Loss on Ignition (LOI) 8.11 1.02 Wt %

{ ' 1 o 4
GﬂiN‘ﬁ n.2 ﬂ'lﬂ’ﬂllﬂ’N5111!,‘1/‘!1351]'{’]\11@]@3@]6%“1%1/]

Temperature (t) °C 30
Density of Water (d,) g/ml 0.9957
Wt. Dry Sample (A) g 50.3
Initial Volume (V) g 0.70
Final Volume V) g 22.3

Apparent Specific Gravity

Gaweo) =A/(V,-V) 2329
Gaws-o) = d.G 0/ 100 N
Gagsnseo) = d,.G,y¢/0.9975 —

Remarks : ASTM C 128 — 93
This test method covers the determination of apparent specific gravity, 23/23 °C (73.4/73.4°F)

Density of water =0.9975 at temperature 23 °C
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Temperature (t) °C 30
Density of Water (d,) g/ml 0.9957
Wt. Dry Sample (A) g 50.0
Wt. Pycnometer + Water + Sample (W) g 1406.6
Wt. Pycnometer + Water (W) g 1445.8
Apparent Specific Gravity
G0 = A/(A+W,-W) 0.561
G a0 = d.G,oc/1.00 0.559
G L3030 = d.G,y+/0.9975

0.560

Remarks : ASTM C 128 — 93

This test method covers the determination of apparent specific gravity, 23/23 °C (73.4/73.4°F)

Density of water =0.9975 at temperature 23 °C
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ID: Diatomite RunNo: 5

File: SAME Rec. No: 62

Path: DAMETHAWEE 25-12-08

Measured: 11/2/109 14:48PM
Analysed: 11/2/109 14:48PM

Source: Analysed

Range : 300RF mm Beam: 2.40 mm

Presentation: 30HD  Analysis: Polydisperse

Modifications: None

Sampler: MS17

Obs':

Residual: 0.591 %

17.1 %

Conc. = 0.0083 %Vol Density = 1.000 g/cm”3

Distribution: Volume D[4,3]= 7.98 um

D(v,0.1)= 0.90 um D(v,0.5)= 5.82 um

Span = 2.862E+00 Uniformity = 9.116E-01

S.S.A.= 3.0211 m"2/g

D[3,2]=

D(v,0.9) = 17.56 um

1.99 pm

Size Volume Size Volume Size Volume Size Volume
(um) Under% (um) Under% (um) Under% (um) Under%
0.05 0.00 0.67 8.39 9.00 66.81 120.67 100.00
0.06 0.00 0.78 9.18 10.48 72.94 140.58 100.00
0.07 0.01 0.91 10.09 12.21 78.76 163.77 100.00
0.08 0.02 1.06 11.17 14.22 84.02 190.80 100.00
0.09 0.04 1.24 12.50 16.57 88.52 222.28 100.00
0.11 0.08 1.44 14.17 19.31 92.14 258.95 100.00
0.13 0.17 1.68 16.25 22.49 94.87 301.68 100.00
0.15 0.33 1.95 18.80 26.20 96.81 351.46 100.00
0.17 0.61 2.28 21.85 30.53 98.11 409.45 100.00
0.20 1.05 2.65 25.40 35.56 98.95 477.01 100.00
0.23 1.70 3.09 29.40 41.43 99.48 555.71 100.00
0.27 2.57 3.60 33.80 48.27 99.83 647.41 100.00
0.31 3.60 4.19 38.58 56.23 100.00 754.23 100.00
0.36 4.67 4.88 43.71 65.51 100.00 878.67 100.00
0.42 5.71 5.69 49.14 76.32 100.00

0.49 6.68 6.63 54.85 88.91 100.00

0.58 7.58 7.72 60.77 103.58 100.00
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A1 19N .5 wamﬁmiwﬁ Lazer Particle Size ﬂl@ilW@ﬂaﬁ
ID: Perlite RunNo: 8 Measured: 11/2/109 14:53PM
File: SAME Rec. No: 65 Analysed: 11/2/109 14:53PM

Path: DAMETHAWEE 25-12-08

Source: Analysed

Range : 300RF mm Beam: 2.40 mm

Presentation: 30HD  Analysis: Polydisperse

Modifications: None

Sampler: MS17

Obs':

Residual: 0.572 %

14.4 %

Conc. = 0.0543 %Vol Density = 1.000 g/cm”3

Distribution: Volume D[4,3]= 109.97 um

D(v,0.1)= 17.15 pm D(v,0.5)= 77.80 um

Span = 3.077E+00 Uniformity = 9.176E-01

S.S.A.=0.4323 m"2/g
D[3,2]= 13.88 um

D(v, 0.9)=256.56 um

Size Volume Size Volume Size Volume Size Volume
(um) Under% (um) Under% (um) Under% (um) Under%
0.05 0.00 0.67 1.12 9.00 5.20 120.67 66.43
0.06 0.00 0.78 1.17 10.48 6.06 140.58 71.64
0.07 0.00 0.91 1.23 12.21 7.07 163.77 76.60
0.08 0.01 1.06 1.28 14.22 8.25 190.80 81.38
0.09 0.01 1.24 1.35 16.57 9.65 222.28 85.97
0.11 0.03 1.44 1.42 19.31 11.33 258.95 90.25
0.13 0.05 1.68 1.51 22.49 13.38 301.68 94.02
0.15 0.09 1.95 1.62 26.20 15.89 351.46 97.02
0.17 0.14 2.28 1.75 30.53 18.97 409.45 99.01
0.20 0.22 2.65 1.90 35.56 22.67 477.01 100.00
0.23 0.33 3.09 2.08 41.43 27.02 555.71 100.00
0.27 0.46 3.60 2.30 48.27 32.00 647.41 100.00
0.31 0.60 4.19 2.58 56.23 37.47 754.23 100.00
0.36 0.74 4.88 2.92 65.51 43.29 878.67 100.00
0.42 0.86 5.69 3.33 76.32 49.25

0.49 0.97 6.63 3.85 88.91 55.17

0.58 1.06 7.72 4.46 103.58 60.93
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Mavailszae (ksc)
91gn131Y (days)

1 7 28 60

CSR 225 455 455 489
SD30CR 49 148 184 208
SD40CR 26 98 141 160
SD50CR 17 46 92 123
CD30SR 135 203 298 326
CD40SR 40 86 210 217
CD50SR 23 82 105 127
SP30CR 0 76 114 120
SP40CR 0 17 26 34
SP50CR 0 6 11 15
CP30SR 94 170 170 181
CP40SR 66 137 234 235
CP50SR 52 100 184 198
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Masoalszas (ksc)
91gMIUN (days)

1 7 14 28

1.25CSR 678 838 851 857
1.50CSR 693 843 855 861
1.25CP30SR 331 462 474 549
1.25CP40SR 324 442 473 508
1.25CP50SR 227 325 372 411
1.50CP30SR 366 486 531 552
1.50CP40SR 281 409 412 478
1.50CP50SR 188 272 298 324
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E4
ML (kg/m)

91gn131Y (days)

1 7 28 60

CSR 2418 2343 2267 2102
SD30CR 2135 2216 2176 2176
SD40CR 2095 2124 2060 2124
SD50CR 2051 2055 2075 2049
CD30SR 2175 2285 2211 2201
CD40SR 2025 2054 2055 2050
CD50SR 1940 2051 2014 1978
SP30CR 1784 1834 1848 1867
SP40CR 1665 1739 1817 1779
SP50CR 1516 1565 1618 1629
CP30SR 1931 1979 1980 1924
CP40SR 1807 1819 1832 1779
CP50SR 1698 1735 1741 1708
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E4
UL (kg/m)

nigimin :
, 01¢N1TVV (days)
e (kg/m’)
1 7 14 28
1.25CSR 2523 2429 2459 2467 2479
1.50CSR 2504 2435 2451 2437 2458
1.25CP30SR 2150 2099 2111 2098 2089
1.25CP40SR 2069 2020 2070 2055 2051
1.25CP50SR 1932 1919 1914 1927 1917
1.50CP30SR 2159 2118 2126 2126 2121
1.50CP40SR 2014 1911 2007 1986 2015
1.50CP50SR 1831 1758 1792 1775 1783
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This study ACI 318 ACI 318
(Normal Concrete)

(ksc) (ksc) (ksc)
CSR 292385 322094 287822
SD30CR 249011 204826 185920
SD40CR 177992 179303 149913
SD5S0CR 150270 144834 122419
CD30SR 279518 260666 242337
CD40SR 193142 218820 182287
CD5S0SR 131095 154729 125058
SP30CR 133591 161224 114534

SP40CR 38726 76995 53327

SP5S0CR 15422 50081 29147
CP30SR 208061 196880 155114
CP40SR 164774 230986 161966
CP50SR 133523 204826 133056
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This study ACI 318 ACI 318
(Normal Concrete)
(ksc) (ksc) (ksc)

1.25CSR 467452 442046 481716
1.50CSR 466843 443076 489040
1.25CP30SR 306286 353804 302080
1.25CP40SR 275074 340337 282689
1.25CP50SR 224824 306124 229764
1.50CP30SR 294303 354770 309891
1.50CP40SR 247212 330134 267027
1.50CP50SR 178988 271800 182990
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3 1N A2 1504 X-Ray Fluorescence (XRF)
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gﬂﬁ f.4 PR Thermo Gravimetric Analyzer (TGA)
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gﬂﬁ f1.6 11309 Transmission Electron Microscope (TEM)
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A PRELIMINARY STUDY ON PROPERTIES OF STRUCTURAL LIGHTWEIGHT
CONCRETE USING DIATOMITE AND PERLITE AS POZZOLAN AND FINE
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ABSTRACT : Normal concrete has a heavy weight of around 2,200 and up to 2,600 kg.n’m3 which causes the longer size of
structural members. One method to decrease the size of the structural concrete members is to reduce the concretes weight. The main
idea of this study is to use lightweight natural pozzolan such as diatomite and perlite in decreasing the weight of concrete by
replacement of sand and cement in ratios of 0, 30, 40, and 50 percent by weight. The target of weight of the concrete should not to be
exceed 2,000 kga’m], This type of concrete can be the effectively applied to real work , reducing the expenses in construction cost,
save energy by decreasing the use of large amount of cement and decreasing quantity of carbon dioxide that causes the global

warming effect.

KEYWORDS : Diatomite, Perlite, Pozzolan, Structural Lightweight Concrete
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Effect of Quantity of Calcined Kaolin on Strength Development of Mortar

513 3TN (Methawee Sriwattanapong)'

ddisu Muduiin (Panitan Tunjuntuk)I

d = e

$37mni @UAT (Theerawat Sinsiri)’

indnunTyen In, amdmingsulesy, wninerdoma TuTadiqsus uass 1w <panitan_t@hotmail.com>

*g115d, mir3semaTuladnisneasny awiimanssulesy, ymrInedoma Tu Tadgsuts, unss W& <sinsiri@sut.ac.th>

undate ; U‘I‘IFI‘J‘II.Iﬂﬁ'iJITI’lﬂ'uPhu'm-jdﬂﬂqI‘I‘Iiﬁ‘ﬁm‘ﬁﬁﬂﬂiﬂﬂﬂfﬁ‘luﬂiﬂfﬁﬂﬂuﬂ?ﬁ TanthauvAunnfaimiadnhell
Y5uilyenunm Taomsiniigumgi 800 essuaaidud thunat 6 $aTua nazudlsfudunumunlunsen 3 seiu fe |
WURAIIAT, 5 IFURILAT, 10 IFUAILAT ﬂﬁ'ammfu11?'u11uf|1Ju%muﬁ'ﬂafﬁuauﬁﬂs:mnﬁ | ludnsdrufesas 20 Taosimin
voadailszau muqua“m1&1‘1uﬁ,“m'a’iwaﬂs:mu"l'ﬁﬁﬂ'"lwi1ﬁuﬂ?mmﬁ’1ﬁmwﬂummﬂnﬁ (n3'lwaurieglugrefovas
105 fa115) AnwimsWannmasdaveauesd

HaMsMATEUN e T AR HANAUY IR TUAIIMA 10 IFuANRS o1y 28 Ju Smaianndsdiige uazins
tmu"r’iﬂu%muiﬂafﬁuﬁuﬁﬂmnwﬁ' 1 &2ofuvamniinnumu 10 wudes Tudasdudouas 10,20,30, 40 ua 50 Tao
vmiinvesTanszany wuiiiteny 60 Su ileunuitduvimnitevas 10 ilfuedMiimawannmasdagenidunay

At ududdesanaudszinnii 1 fu

ABSTRACT : This paper is a part of study aimed to improve local pozzolan material for concrete. Kaolin to burn at 800 Celsius
with 6 hours by varying the ratio of Kaolin from 1 centimeter (MK1), 5 centimeters (MKS), 10 centimeters (MK10) and used to
partially replace Portland cement type I (OPC) at the replacement of 20 % by weight of binder (PMK20). The water to binder ratio
(W/B) of normal consistency (a mixture with the flow of 105-115 percent) was used. The compressive strength of mortars were
carried out,

The results indicated that the blended concrete with Metakaolin (MK) at the layer of 10 centimeters appeared to yield the
highest compressive strength at the age of 28 days. After that the MK were used to replace Portland cement at the rates of 10, 20, 30,
40, and 50% by weight of binder. The results shown that the replacement of OPC by MK of 10 % was higher compressive strength

than control mortar.

KEYWORDS : Calcined kaolin, Metakaolin, Compressive Strength
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