MFAITIVINTNILADUNAMNSTUATIUTD TN 35 aUui 1 4.a.-.0. 2568
The Journal of KMUTNB., Vol. 35, No. 1, Jan.-Mar. 2025

UNANLIRY ‘

MMAFBURAANTMIULUUTISBINTTUTN 1 VDITURUNTIVIW HNBARANNTUMETRNARE

381 el uaz winatl duld

auivimnsaules drdndvimnssumans wninedemalulagass
gy AMITeTes

auvImnssuesiing dindyimnssumans unTinendemalulagasund

* fiiwususyanueu Wsdwsd 09 9119 2200 Bia: orayagroupfee@gmail.com DOI: 10.14416/j.kmutnb.2024.08.004
$uidle 30 uns1Au 2566 uAluidle 2 wauaAw 2566 ReuTulile 6 1oy 2566 Weunsoaulall 6 Awnau 2567
© 2025 King Mongkut’s University of Technology North Bangkok. All Rights Reserved.

unAnga

unawiEngniinimageuntsdnnsilusuudasstunevesiunsunndudl 1 eanaududae
ansavanelufenddinalaeissninsdnasd TngUszasdiflofnuniadvinavesussiulasanuviaveuns v
fidswarevunauarsunsswemefiniunnng Tunseduusnvestuiungaummnimeasulfasazanslnfen
Fanmduianlunsins lngldanumilawiniu 110 wufnesd waz 130 wuiinesd uazlddnsnsdaiu 4.56
6.08 ua 7.60 Taddnssiaun?t namsidemuin ussiulunsinswidsasesunswe mefiniunsins wiesheiidudity
Tnousaslumsinsiisdsualigunsswemaedidnvasfunsinasiainane msinsisadusuuuunsnsv
wuudy Tudimvesmumialidmasiegunswemneiiiiunsingii esnanuninveunsvinliluauide
fanlndiAsetiu venanivmefihunainsiemsaraelnfeudainadadulsyanseudusiag 833 i

Adfey: arsazanglelfeuTang N1SINTMLUUTN NMIINTIHULLAN NT18TuusnlugufunTann

nseeBaunany: o381 Avuedld, winal dude uar afiu amidesses, “mmegeudansilukuusiaemsedud 1
VBITUAUNTUNN LHDAAAINTUMETANAIAR,” 27587599190 se0na MIzUATivide, UM 35, atud 1, i 1-12,
L@UNUNAIN 251-026768, 1.A.—~31.A. 2568.



http://dx.doi.org/10.14416/j.kmutnb.2024.08.004

MFATIVINTNILADUNAMNTTUATIU T TN 35 aUuUf 1 W.a.-3.a. 2568
The Journal of KMUTNB., Vol. 35, No. 1, Jan.-Mar. 2025

‘ Research Article ‘

Modelling Grouting of First Bangkok Aquifer Sand to Reduce Permeability
with Silicate Gel

Oraya Khamnongpai* and Pornpot Tunseng
School of Civil Engineering, Institute of Engineering, Suranaree University of Technology, Nakhon Ratchasima, Thailand

Sutin Kuharuangrong

School of Ceramic Engineering, Institute of Engineering, Suranaree University of Technology, Nakhon Ratchasima, Thailand

* Corresponding Author, Tel. 09 9119 2200, E-mail: orayagroupfee@gmail.com DOI: 10.14416/j.kmutnb.2024.08.004
Received 30 January 2023; Revised 2 May 2023; Accepted 6 June 2023; Published online: 6 August 2024
© 2025 King Mongkut’s University of Technology North Bangkok. All Rights Reserved.

Abstract

This paper presents grout testing into the model of Bangkok first-layer aquifer system to reduce
permeability with the application of sodium silicate through constant injection rates. The main objectives
of the study are to investigate the influence of pressure and viscosity of grout on the size and shape
of grouted sand, in particular the first sand layer in Bangkok subsoils. The sand model is grouted with
sodium silicate solution at viscosity of 110 centipoise and 130 centipoise. The injection rates were set
at 4.56, 6.08 and 7.60 mL/min. The results showed that the grouting pressure significantly affected the
shape of the sand after grouting. At low grouting pressure, the sand formed in a uniform spherical grout
bulb where the diameter was larger than the theoretical diameter. Thus, grouting leads to permeability
improvement. The viscosity has minor influence on the pattern of the grouted sand specimens since the
difference in viscosity was relatively small. The coefficient of permeability of the grouted sand was 8.33

times lower than that of the ungrouted counterpart.

Keywords: Sodium Silicate Solution, Permeable Grout, Fracturing Grout, First Sand Layer In Bangkok Subsoils

Please cite this article as: O. Khamnongpai, P. Tunseng, and S. Kuharuangrong, “Modelling grouting of first Bangkok
aquifer sand to reduce permeability with silicate gel,” The Journal of KMUTNB, vol. 35, no. 1, pp. 1-12, ID. 251-026768,
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