WANIENLUIIMIU mﬂawmmaﬂﬂuﬂmw mmmamaun%smmmu:qo

a.l/a o 5.
W NeGnT iUl

"‘mmﬁwuﬁﬁﬂuﬁawﬁwmmsﬁnmmwﬁmjmﬂﬁmmﬁmmwmamzmwﬁmsﬁm
medmicnssulum
Tudierinendy  hasnsolaninendy
W.¢l. 2538
ISBN 974-632-636-8
Avfvibrestdfieinendy  phamsnkwmingd

o
¥
3

R

Tloo5%9¢6¢



EFFECTS OF AGGREGATE GRADATION ON FRESH STATE
OF HIGH PERFORMANCE CONCRETE

Mr. Kittikorn ~ Tanpao

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Engineering
Department of Civil Engineering
Graduate School
Chulalongkorn University
199%)
ISBN 974-632-636-8



Wt ineniinus
loa

men
13T Anm

TEMANNIIN

WNANIENLUIIMNIUINE

»
Lo
:"&r“f

a a [ (4
WUNGFNT AU
Sennasulum

a £ X
ﬂ'lﬂ(v"lﬂ"ﬂ?é M. BNENT  ANFITIN

o7 yyloe admsulusssy

tiufierinends phamnsobvninends aud@miAnenfiwusatiufidudumvitaims

fmnenamangenSoyansvtinde

NIINMIFALANENTIWUS

Ol NS S e, AUUA 1iwheinendy

(s09fNEaNNIE 03 A QI )

.......................................................... vmunssums
(= eaemasd a3 Ala 9Tus )

% p 5 S ¢
.......................................................... 1R 1IEMSNN
( MEINANE o9, lnAnd ANgITTU )

nEMLANITIN

)

Pt doia) O‘jﬂ NIsNMT

( ehdemasd as. B wmemed )

abyi(d ’Jﬂ?’)N1ﬂﬂﬂ'lWlﬂﬂ?ﬁadﬂauﬂ%ﬂﬂﬂ‘ﬁﬂu‘&ﬁd



¥V

A <l L% ¥ oA o < S A & = v =
WUN u‘ﬂ‘UUU‘ﬂﬂﬂﬂﬂ'J'VlU"Iuwuﬁﬂ'ltlzluﬂSi’)UﬁﬂlEJDHLWUQ!!N‘H!QU'J

fiadine sl mmummmﬂﬂaz‘nmmaﬂu'luanmmm'nmﬂaun‘s'mmuzqa ( EFFEC
AGGREGATE GRADATION ON FRESH STATE OF HIGH PERFORMANCE CONCRETE ) a.fifinin
. ¢, o, W@NANS AngIIIe, 108 Wi , ISBN 974-632-636-8

MrEenUULAMAR MK TIREUNARENTTIMEG b Iigmi e lusm ey wazdegeludmmudoazdag

| fmnfaenmuandaeiiflumeean A Dhnondend, thoosh,  sfiaueaBouscaia maieunenadias
Sodnilirennamuiuasme umAded dhnmdnndeyannanasaanaentlugarmneeuniasetiai uavaanuuy
: ﬂﬁﬂq@é’@ﬁhummmmﬂazﬁuﬁuﬁmmﬂﬁmmﬁuﬁmm&m welrldnauninmmitieraeansnmldge eheushannn 20 @
-~ fiehmslnawdnnnd 50 gn. wasmEInMIUENG Tﬂuﬁmmé’e%'uLmé'mpmnnmanﬁmq 28 U M 600 NN.FBAT. TN,
waeEaseft 1 fuannmh 50 wWesidenadadadt 28 Su auehe dolumarmuededmanraurie dlm nadumdriiy
350, 400, 450, 500 e 580 M. waznmamamBanauiathannludan 1.2, 1.8 uaz 2.4 Ansviafums 100 nn. Tneledadon
Theiotsmddus 022 1045 uasledadunmesisinasiiy 045 venanimsl¥ e eonuay Fafmalume

| Pnipaaanifasnaunia Wl daonuisndluson 15%, 20%, 25% uax 30% dudafwluSan 5%, 10%, 15% ua 20%
| spnRnndundlaeimin Taefiesamdmheiafund agluine 0.20 B 046 umaAduldimmesouemiasiialusnmimen
G shenmepuéta, emituaud, Pnmeme, uasnrariadt dudu quisanidlusmudssmeseusrigsuusdnranauniad

oy 19, 73U uae 28 Jumaeiy

nnramsdnnioyannenastasnaTy Witufieufusnasputarimueues ASTM sz ACT WUNMITNIWe
. naveadiu /4 fudiu /8" luSandim 60:40  uardesaunmeomaTniy 045 anhikldnnenazssnnaTksuning
ﬁﬁaywnmmﬂsjmmnﬁqﬂ wazaMmMaROUREMTARTEIMHA AT MRS FaTaen RnaethageRimanzas
Wrzans 1.8 Aamsiadiant 100 mn. Wemsgussnnnd 20 suaeiehmsinausinnnd 50 o delfiRannsh 140 uaw 160 das
| diomeunda 1 qnuwinums Tedadhuhintunidioani 030 aclfemdsalamedefion 1 3 annnd 300 nn.slenT. .

uasfiony 28 W W 600 NN.FARAT.EN.

ravrdeimdthaotienaiedy  vuieiligusafenaasnsomidine  Tnefisenmeguslaaady
ysvanoh 20-25 7. wazehmaaUsen 5565 G, TeeSanmanaiRadinsngasagfludng 20-25% saafnndand siarli
Adafaduinadmionyini Taswwsd 1, 7 uaz 28 Admhwihiadumsisiddhasutiendnd 030 sl 1 5u
i 350 N Flanax. uai 28 Swfunh 650 nnslenTaN.  eeunAniike ATt R RsrEurAnATY
ndnmaseeundaiioenn  udmmsdumaIzIn Tuemsivawinduesdieogrmin 4352 o smsgudhanag ;
wastsnn 1722 3. wirdesmargeuludaniouas 16 ) 10 % 10RafmjaTiadu tdsdafionr 28 Fu gl 965 nn.sip
o Agamamwhetumduiiy 029 inamsl§3atnu 20% lunsdiAldAnndafvu 15% Asandawhafunden
036 erndeiuusadationy 1Az 28 T @AERNNM 450 WA 700 NN FRAT. TN AL Sarmaiardaniudedudadu

., Y .
MnFnndafvpdideauludusen Sanfivenzan agneuaulaemn

PINIVY o AT ETHIET oo MuNoNAR .../

X
)

AUIIBY e TRIIE DN AT ORI . T T

UnsAny1 2538 . MuNeB01 NI NEII N =



## C5156114 : MAJOR CIVIL ENGINEERING )
KEY WORD : AGGREGATE GRADATION / HIGH PERFORMANCE CONCRETE / FRESH PROPORTIES / WORKABILITY
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In concrete mixed design of high performance concrete, the high quality of concrete in each states should be
attained ; super flow in fresh state and high strength in harden state. Materials for producing thus concrete such as cement
content, cement types, concrete admixtures, must be well graded and in good combination . This study has been
conducted to seek for proper aggregate gradation of ready mix industry by improving combined gradation with suitable
admixtures and dosages . Minimum requirement of the high performance concrete Would be conformed to the workability
Tequirement concrete as slump exceeds 20 cm., flow value is higher than 50 cm., there is no segregation and there is no
slump loss in 1.5 hrs. the strength requirements as compressive strength at 1 day must be higher than 50 % of 28 days
strength . and over 28 days strength. ,and the 28 days compressive snength‘ must be higher than 600 ksc. The major
variables in the study have considered cement content of 350, 400, 450, 500, and 550 kg/m3 , superplasticizer dosage of
1.2, 1.8, and 2.4 liter/cement 100 kg. , water to cement ratio of 0.22 to 0.46 and sand to aggregate ratio of 0.45. Where fly
ash and silica fume are used ,the dosage varies from 15, 20, 25 ,and 30 percent for fly ash ,and from 5', 10, 15, and 20
percent for silica fume , thus to improve concrete proporties, as which 'the Watex to cement ratio ranges from 0.29 to 0.46 .
Tests for fresh concrete properties in this study include slump, flow value, air content, setting time ,and the tests for harden
properties in compressive strength at 1 day , 7 days and 28 days , respectively. :

As a result of the study , gradation data in comparision to the ASTM and ACI standard, has shown the
combination of coarse aggregates 3/4” and 3/8” at a ratio of 60:40 and the cormesponding sand to aggregate ratio of 0.45 to ‘
produce very good gradation closed to the mean value of the standards. The results as concrete properties have shown
average slump of more than 20 cm. and average flow value of more than 50 cm. . Appropriate dosage for superplasticizer of
1.8 liter/cement 100 kg. ,with mixing water of 140 and 160 liter/ma and water to cement ratio (W/C) less than 0.30 will
achieve average compressive strength over 300 ksc and 600 ksc at 1 day and 28 days respectively.

The use of mineral admixture fly ash could improve very sligh increase strength but remarkable in workability.
The results have shown the average slump to be about 20-26 cm. and the flow value to be about 55-65 cm. . The
appropriate addition amount should be around 20-25 percent to achieve average compressive strength of higher than 350
ksc. and 650 ksc. at 1 day and, 28 days respectively as which the W/(C+FA) ratio is less than 0.30 . The use of additional
silica fume in the mix ,some affects on fresh properties can be achieved as reducing bleeding; reducing slump and
reducing flow value . The flow value will be average around 43-52 cm. as the average slump was about 17-22 cm. , with
additional silica fume of 20 percent of cement content but the strength can be as high as 965 ksc. of average 28 days
strength of which the water to cement ratio 0.29 . The addition silica fume at 15 percent can achieve average compressive
strength over 450 and 700 ksc. at 1 day and 28 days respectively as which the water to cement ratio is less than 0.36 .
Concrete strength has shown to be linearly improvement at 16 % of each 10 percentage of silica fume ,but an appropriate

dosage will be in accordance with the cost index .
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