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Compressive, Shear Strength and Workability of Geopolymer Concrete

Containing Recycle Asphaltic Concrete Aggregate for Repair Materials
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Abstract

This research, the compressive, shear strength and
workability of geopolymer concrete containing recycle asphaltic
concrete for repair material were studied. The concrete were
made from fly ash that from Mae Moh power station in Lampang
province, Thailand, sodium silicate (NS), sodium hydroxide (NH)
10 molars, ratio of NS:NH is 1:1, river sand, natural rock, recycle
asphaltic concrete aggregate (RACA) was classified as coarse
aggregate (4.75 - 19.0 mm.) and fine aggregate (1.18 — 4.75 mm.),
mix coarse aggregate : fine aggregate ratio of 1:3. And use RACA
to replace natural rock at 20 and 40% by weight of natural rock.
And improve the properties of geopolymer concrete by replace
fly ash with ordinary Portland cement (OPC) at 10% by weight
of fly ash. Cure at room temperature until 28 days. The
compressive, shear strength, density and flow were tested. The
results of compressive strength between 313 and 432 kg/cm?,
shear strength between 93 and 139 kg/cm?, density between
2,283 and 2,356 kg/m? and flow between 69 and 75 cm. were
obtained. And the results showed that can be used geopolymer
concrete containing recycle asphaltic concrete aggregate as

concrete structure. In addition, flow is appropriate to be used as

a repair material.

Keywords: Geopolymer Concrete, Recycle Asphaltic Concrete

Aggregate, Repair material, Shear Strength, Density
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Chemical Fly Ash OPC
Composition, Sauay

SiO, 36.20 20.8

ALO, 15.52 ar

Fe, 0, 14.25 34

Ca0 22.57 65.3

K,0 1.63 0.4

Na,O 0.33 0.1

SO, 8.9 2.7

LOI 0.88 0.9
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Ash Agg. Agg CA FA
AU 2.66 3.15 2.60 2.70 244 234
19N
w186 14.6 - - - -
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lugdanu - - 2.65 731 - -
azldun
wiherhmin - 1,440 1,753 1,599 1,278 1,297
(hn./av.a)
mageduth - - 109 03 047 062
(Sovagz)
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FA (ORACA) 428 - 590 1,090 - 139 139
FA (20RACA) 428 - 590 875 220 139 139
FA (40RACA) 428 - 590 655 440 139 139
FA 100PC 385 43 590 1,090 - 139 139
(ORACA)
FA 100PC 385 43 590 875 220 139 139
(20RACA)
FA 100PC 385 43 590 655 440 139 139
(40RACA)

OPC=yudausivosauaus, RACA=Ranueanadnounsniladananuuiouda,
NS=lewieudaing, NaOH=ludgslansenlos
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0.80 MPa/s. aunseiafiognafinn1s3vR anannnsgiu BS EN 12390

(8] 317U 3 M08 flp 1 YA WarTIeuAIiEIdaLade
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Fududuans Tngldaoundnfdsdnil 28 u wihiu 700 nn./msau.
Fauvisnsun3ndrasslutuivinga 30 asn Auuwfe fagud 2 vae
Flelndwesnoundnuuwvisreunindassunuduiigninesn Widy
n59U3TuaUIN 75x75x150 wu. naaeuidndoudiog1auidu e
9195y 28 Fu Tngliusanelunuannusiednsiaei 0.15 84 0.35
MPa/s. aunTz i ai 288 19LAAN15TUR A1uL1ATgIL ASTM
(€882/C882M [9] 91u7u 3 fMeE fie 1 4 Uazsienuidudeu
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100PC (20RACA) uag FA 100PC (40RACA) U
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£ 350 9
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g 300 4
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7 200 ]
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2380 ;
2360
2340 -
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2300

Density (kg./m)

2280

2260

2240

ORACA
2355.9

20RACA
2329.6
2320.9

40RACA
23133
2283.8

=FA
=100PC

2351.7

FUN 4 anudnuiusseninee UL
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3.2 Maudeu
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5Ufl 6 dausas FA (ORACA), FA (20RACA) uay FA (40RACA) fifndd
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pudRu maadeudrranad it uuSurauasuweanas
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Slant Shear Strength (ksc.)

ORACA
136.8

20RACA

40RACA
107.7 93.0

=FA
= 100PC

138.9 1147 103.6
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Tnathwinudhase dauas FA 100PC (ORACA), FA 100PC (20RACA)

Ao W

wag FA 100PC (40RACA) fimndadauwindu 138.9, 114.7 uay 103.6
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a a a o &L a s a a a
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76.00 -
75.00 -
74.00
73.00 -
72.00
71.00
70.00
69.00 -
68.00 -

67.00 1
66.00

Flow (cm.)

ORACA
75.00
70.50

20RACA
70.00
69.00

40RACA
69.50
69.00

= FA
w=@==100PC

FUR 7 anuduiusseninsannisinaun

uazUSunamasiuseaiiaineunsas luifa
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L1888 @3UNAN FA 100PC (ORACA), FA 100PC (20RACA) wag FA
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76 FA
y =0.002x2 - 1.3667x + 296.45

75 Rz=1 ®

74

73
£
s 100PC
z y = 0.0003x - 0.2142x + 106.55
o 71 '.' R2=1

g
70 [ <
'- " .* . ’
69 @. . . L ®FA ®100PC
68
280 320 360 400 440 480

Compressive Strength (ksc.)

JUN 8 AnuduTiussEnieAnslnauknae idedn

LY VN 4

ANUFUNUS SeNI AN auULaLiIaI0nvaId lalndLues

AounInfildiunanvesnaTuLeaiiarinounInslufauansiagun 9

150 -
FA -9
_ y =0.4657x - 47.538
g 125 1 R?=0.9479 e
3 o et
g o 100PC
3 100 ° y =0.3279x - 2.7202
5 R?=0.9997
2
2]
5
& 75 -
®FA ®100PC
50 . . ; .
250 300 350 400 450

Compressive Strength (ksc.)

JUN 9 Amnudiusseninmdwauaridudeuilelndwesnounin
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2. Wevsuusaquantaianlneunuiidrassdioyudiud
Uodnuaususinadesay 10 Tngtmindnase daunau FA 100PC
(ORACA), FA 100PC (20RACA) tiaz FA 100PC (40RACA) Hfa98n
dututesay 10.7, 7.7 uag 2.5 veaidaindednilelndiuesnounin
Alldyudunivosnuaud

3, ownuilinasrusssunisenanuleaiiaireuniailuia
wnTudesas 20 uaz 40 Tastmdninasiusssued fdudeudan
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