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The Mechanical and Physical Properties of Concrete Paving Blocks with Distillery slope from

liquor production and Rice Husk Ash as Partial Cement Replacements
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Abstract

Concrete paving blocks are another widely used material for
applications such as local roads, pedestrian, parking lots, as well
as ports and taxiways in airports. This is due to their many
advantages, including durability, weather resistance, and easy

installation. However, the production of concrete paving blocks

primarily uses cement as the main material, which has a high
cost and environmental impact. This research aims to compare
the mechanical and physical properties of concrete paving
blocks using fly ash from distillery slop and rice husk ash as
cement replacements. Hence, this study aims to produce
concrete paving blocks by using a sample size of 14x24.5x6 cm?,
incorporating rice husk ash and distillery slop to replace cement
in proportions ranging from 2% to 20% by weight. The sand to
ash and Portland cement ratio was 2:1. The mechanical and
physical properties were evaluated with the product TIS 827-
2531, which included compressive strength and moisture
content. Based on the result obtained, the compressive strength
decreased as the cement replacement ratio increased. Using 6%
distillery slop and 2% rice husk ash as cement replacements 28-
day compressive strengths of 35.14 and 38.50 MPa, respectively,
meeting the standard requirements. Water absorption increased
with higher cement replacement ratios, with 0-20% distillery
slop and 0-16% rice husk ash replacements meeting the
standard criteria. Density variations were insignificant across all
mix ratios. This research provides a pathway for utilizing
industrial  waste materials

agricultural and to develop

engineering materials and reduce cement usage.

Keywords: Concrete paving blocks, Distillery slop fly ash, Rice
husk ash, Cement replacement materials, Mechanical and
physical properties
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3.1 TUNDUAITANTUIIUTVE

JuppUNISANTUNWITY N15UsEENAlEENaREINTZUUMILKINN
nndmaunuduudlunisndaneuniaudenyiiu davuduneuds

uanslugud 5
( numuiTeiiiedes )

o 4 a4 o oo X
wwummmimuammwugﬂ

SERRGRNY

v

2ONLUUNIVINAD ULIDANYIBVSWaveIUSINaLdunay way

Whnng sawderensadeunsun3nuAeNYi

InnFeugunsainnaeuuaz TngAu

.

m“ﬂLﬁumﬁugﬂmmmiaammu uay n3eu

fhetamaaeudl 7 14 uay 28 Tu

|

vngeuRaNTRTeInaUNInUGe Ny

aunnsgululszine

WAz SEAvaINa

ATz asuna uay aﬁﬂiwwa

3UN 5 Jupsunisaniiuanyide

o S w0 a = S 5
32 mesvansgIagasun sTugURaunIavaany

WisuaINInd1uazid wnaunandud ludmsunistugy
pounInudenyiiu lnawn3eud i 2 vliaseurdiunzunsaues 50
waufunseveuisewiunzunsaues 4 fuudveiauauduseian

MAT-13-3



N15U529039IN153AINTTATESIUKIYIA TSN 30 The 30™ National Convention on Civil Engineering
Uil 28-30 NawA1AN 2568 2.UT2AUAITUS

May 28-30, 2025, Prachuap Khiri Khan, THAILAND

1 wag W1 Wdnsdu 2:1 18n1nd1 U3e D1wnau IUAUNTIERe
Fuusd) war eldid1nngr vse dwnaunaLnuTUAlUSRSIEIU
Uszanudesay 2 §9 20 ALEAIUAIS199 1

A19°99 1 gnsduNaNveInIsUTEENANIstddunay waz Wnindl
= s & & & 2 &
naunuBIuRLdusUNENTugUAounTAUAN YN

gosdunan | svesim [Sesagnis| dwin | dwdn | dwidn [sawdwou
msUn () wnudl | Biaud (e)| e | 1 (ko) | hegha
Buaud aulden (flow)
(%) (ke)
CPB-XX-00 | 7,14,28 | 0 1.00 2.00 0.00 9
CPB-XX-02|7,14,28 | 2 0.98 2.00 0.02 9
CPB-XX-04|7,14,28 | 4 0.96 2.00 0.04 9
CPB-XX-06 | 7, 14, 28 6 0.94 2.00 0.06 9
CPB-XX-08 | 7, 14, 28 8 0.92 2.00 0.08 9
CPB-XX-10 | 7,14,28 | 10 0.90 2.00 0.10 9
CPBXX-12 | 7,14,28 | 12 0.88 2.00 0.12 9
CPB-XX-14 | 7,14,28 | 14 0.86 2.00 0.14 9
CPB-XX-16 | 7,14,28 | 16 0.84 2.00 0.16 9
CPB-XX-18 | 7,14,28 | 18 0.82 2.00 0.18 9
CPB-XX-20 | 7,14,28 | 20 0.80 2.00 0.20 9

* Shsraauhesnea

WM CPB-XX-YY

CPB = Concrete Paving Block ﬁaun?"muﬁanyﬁz
XX = szeziaInITuNAeuUnsavaen (3i)

YY = $088en 1SN GSA I 087 (%)
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ﬂaun%'muéanqﬁumwmé’mswdaumamdwqﬁaamwu

U7 6 fethsuuunsunIaudenyi
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wiiuinoundnudonyitu SadedounasunislsiSaudisnt was Uy
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3.4.1 AU (Density)
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P
7=

Toeit

f = AUAIULTIOR (MPA =~ 10.19 nn./au.%)
P = M&wwnnnadeslonsedn (nn.)

A = fufimhdadunse (@u?)

AUNSN 2

3.4.3 nrsvameuUnIpANFLh

miwmaaumirﬂmﬂﬁuﬁwﬁqLﬁumwmaau‘[ﬂa%dﬁwﬁﬂﬂaun%’m
vaenneusdunisnageu ndsannduiluulududunan 72
Flusuazthnouninudeniuaininseliutuas thiuneaeulvou
Tuisiigamadl (110 + 5) C Wunanlitesndn 24 vu. udniluds
MU Won. 827-2565

31]171 9 NMINARRUNNIYANEULI (Water Absorption 72 hr.)
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4. wan15338 (Results)

4.1  wamsSeuiisunnuiululpendasvenaunsnuaon
Yl (Density) TisaudIaoenInauazd unay fiegus 7 14
Uag 28 71U

AUNUIUY

) AIUUILLYDIABUNSAUSENYTTY
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4000 A
3500 A
3000 A
2500 A
2000 A
1500 1
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O - e

Average ~ 3372 nn./a
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Bunau  Bidassiining

Uit 10 manTsvaRBUATIIMUILTEIARUNIAUAD Ny

2nguil 10 ArIMUULuTEIREUNIASEN YN ISAT AU
nnduazdunaULLA SRR s fasaz 0 - 20 flongun 7 14
wa 28 funut AeunInuSenyiuiinasdunauuazidanstinn
duanssiueslaifideddy Tnoredsveseuninudonyiunas
dnndndanusyuna 3,135 an/a lusasd ﬂ@un?muﬁaﬂgﬁu
nauLdunauiA1UsEann 3,372 N/ MUEIRU §99191AR970
aulifvnanenmvssiagnaunudsudiiuanseiu egralsimuide
NATUININYIDIYNITUN 7, 14 Lag 28 TUNUINAIANINLILLY
gosansliidnnduasidunauunuiguuiuanasiuetidlud
dydAnynnyitengnisuy

4.2 0IIVNAFOUAIAIEINNTULTIEN

NNEaNIMadeUMAWIUMULsISnRsuNIaUdenY iufuandly
asnsdl 2 LAy 31J17’i 11

v
&

A131971 2 wansnedeufdsiunuLsSaTeIRBUNIRUADN Y

Ysnmns [ 7 (Dist) | 14 (Dist) | 28 (Dist) | 7 (Rice) | 14 Rice) | 28 (Rice)
unwit
Fnd
(%)
0 32.8 35.19 40.02 30.61 35.6 39.81
2 32.23 34.26 39.2 27.78 32.17 38.5
4 30.23 30.89 39.04 26.73 29.19 34.56
6 29.61 30.56 35.14 23.59 289 32.77
8 29.24 30.06 34.63 23.24 27.64 30.28
10 25.83 29.03 28.17 23.27 26.88 27.48
12 23.19 2597 22.82 17.98 2243 25.24
14 21.45 22.23 20.3 17.57 20.33 22.62
16 20.6 21.35 18.52 15.19 18.47 22.27
18 17.63 20.27 19.13 14.62 18.29 18.43
20 15.62 19.19 17.97 14.23 16.47 16.81

* gy : X () #28nws X nangiessegiaailunisuy, Dist (Distillery slope) nueia
79N Uaw Rice (Rice Husk Ash) ianeis i unay
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43480 (MPa)

45-|-

40

19 IUN ISR

-------- 28(Dist)
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(=4 14(Rice)
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27 78
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larket Product
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