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The Effect of Hydration Retarder on Initial Compressive Strength of Sodium
Silicate-Cement Grouted Soil

A AV Byung-Sik Chun, ¥%9%?, Young-Nam Yoo

Tyt E&Fsty}t w4 Professor, Dept. of Civil Engineering, Hanyang University
a7 A
[} =

AL Graduate student, Dept. of Civil Engineering, Hanyang University

SYNOPSIS : Sodium silicate - the usual portland cement which accomplishes a cement pouring
reconsideration main stream and sodium silicate(No.3) after reacting sodium silicate(No.3) with the
reaction sodium silicate where oxidation natrium which is included does not react with the cement
receiving stiffening water it will burn together on underwater and to become the durability lacks
pouring it is recognized. From the hazard which improves an advantage it used the additive which
relates in congealing and stiffening of the portland cement and sodium tripolyphosphate(STPP) addition
hour initial material age(72 hours at once) which does to be revealed the at high-in-tensity is
discovered while accomplishing.

The effect of additives on the reactions of sodium silicate solution and cement suspension was
investigated by various physical and chemical tests, such as Si-NMR, XRD, SEM uniaxial compression
test. The additives were STPP(sodium tripolyphosphate), EDTA, SUGAR. The compressive strength of
sodium silicate(No.3) - cement grout with additives was about 1.5~10 times higher than that without
additive in early age(72 hours).

Keywords : Sodium Silicate, Sodium tripolyphosphate, EDTA, SUGAR

AFERA ] FFHE o] FL e REISWAEAMES FAUEF 35+ At whg5o FAUEFR
3ol 2] Sl= AsUHEF Aot HFshdA AWME 31 G weekA o vRks
Tkt FA FFl FEEY R A ddsts 540 e AR WTgel 2os s FAA
2 oA ATH(H, 1998 ; KA, 2000). REXENE AHES} FAVESR 35+ At vhg Fo
AUEF 330 xFE e AU EFe] AWME F3} AstEa vhgekA 42 vk Ak 9
TTolM FEEH ARES IR ASFHEFAS] E07F MR < 1.0%] d5ol= 271" 6L
ojf)ell TRA] Frrt nikw WAHA Fevh olfd AR FAUEFH AHME St 93

2 AGdd AgAele Adler, 1979)3 st EFNaOH)ol ARIE {jxte] 315
Geloll o3 2AdHo] oA drdde] Ads= Aew FA4staL, offe 7HAdst

S
AAE AHE 35 (Ca(OH),, C-S-H Gel, ettringite)(Lea, 1971 ; Soroka, 1979 ; Gani, 1997 ; Taylor,
[e)
A AAA C-S-H
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7] el TEWN=AMES 1A (setting) ¥ LA #HE H7MA|(Lea, 1971 ; Birchall et al., 1984)=
ALEste] AW AeAdS 43 Fo sodium tripolyphosphate(STPP)(Cotton et al, 1999)E X 7}A]
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ofel # AFelMe AWMERZFS AAATIL FAUEF 3z HIHAS)S H7E v AHIb] wmE
29Si-NMR, SEM# 4, XRD, 45742419 55 AAlste], STPP(H7FA(S) 9] d&& &4 skt

2. 0|EH uiY

21 THAULIER 8% Y

TAUEFS AR Aths] e qrAbe M ATE 98 R A wrEoAE Ak G R H
FrelE NaO - nSiOp2 Wbtk AU EFS Sxlo] o8 15, 28, 35, 457} lom dutxow

AFo] AgHE RS FMIEF 352 55 Aol 25, 457 AEE 9t Aok FAtE
AFUEFI Foitate] ofe X uER AFHe] gom, ¥A4LNaO - nSiOn | BH)R EA
W gelol At A (1), ()9 2ol e

oo 29 ffr

Na2O : nSi0O; + HO = 2NaHSiO; + (n-2)Si0s - ag @))
NaxSiO3 + HoO = NaOH + H»Si0s3 (2)

FRol=9 ety wbge 4 (3 o] g Aow mHEo] JTH(EEE et al, 1982 ; KA,
2000).

SiOy - nHO — HsSi03 — 2H + SiOs 3)

2.2 HAULIEE-AHES| ASHS

NaySiO3 + Ca(OH); — CaSiO3 + 2NaOH (4)

NasSiO3 + CaS0O4 — CaSiO3 + NaxSOqy (5)

AHE 42te] Fshs AW AFH st s etk U LW Alde] A
F A H= FEekA] ¥ vs AHE dol Ak AWES FEE
A3 FeE(C-S-H)¥ FAs 24 (Ca(OH) )0l th C3S+= Bg 289 vl ¢F 70%7F 433t
~CoSE FAFSHAl wEg-a A RE ok 30%7F 284 whel] WhS-Ear 1y whel] 90%7
3= Els AERY, 2% 5 o8 QAo oEdy REXTEWHEAUNET %A 3T
H 20~30%9] A4 (Ca(OH)2)S A 3t (Taylor, 1998).
2 = 8okt et o® FAsHE vt o] vErdTh

CsA + 3CaS04 + 32H:0 — C3A - 3CaS04 - 32H20 (6)

2C3A + C3A - 3CaSO04 - 32H20 + 4H,0 — 3[C3A - CaSOy - 12H:0] (7)
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C4AF + 3CaSO4 + 32H20 — C3(AF) - 3CaS0y + 32H.0 + Ca(OH)» (8)

3. 4

o

3.1 AI2XE H SAIA
3.1.1 A2 =

B AT ALEH HIAIZA = AJWE A A A Sl STPP(Sodium Tripoly Phosphate), EDTA(Ethlene

Dlarnme Tetra Aceticacid), SUGAR & AF&3tSal, Zeh-FEAZA = A3(CaSOy - 1/2H0), fAky

%, o] AZAHEMC), £ IAIWME(SC) B HEFELEZA=AMNE(OPC) 58 A&t on 3t
@*J—E—ﬂr =94 5A4& o9 2R 1, 2, 3 #Fx).

E 1. ANV ES 339 AHE

T % TAYEF 38

Hl & 1.384

o] AF3} 1 4 (Si02) (%) 27.2

AHs U E - (NaxO) (%) 9.14

A (Fe) (%) 0.0034

EEEE (%) 0.0026

pH(25C) 14

HEZ(25C) (cp) 200

E 2 REFEWA=ANE 12ESY IAWNES vfo]|aAZ A WE Y A E(EHY @ %)

= T Si0z | AlOs | FexOs | CaO MgO NaO | K20 SO3
HEXSE=AGE 204 5.8 3.1 62.6 3.6 013 | 0.77 1.9
(OPC) . . . . . . . .

ALESYIANE
(Slag Cement)
nfo] AZAIRIE

(M. Cement)

244 | 98 24 |1 9560 | 41 | 014 | 017 | 24

281 | 114 | 21 | 489 | 43 | 016 | 060 | ‘3.7

E3 HELEASANE, D2 &Y IANES) vlolazAES] Bed 54

ik = 2
= = Hl =
5w T | e | 22® (2200 ®
REYEHAEAHE
3.15 3,170 250 6 : 50
(OPC)
TEEYIANAE
3.08 3,880 290 8 140
(Slag Cement)
upo] AZ AN E
3.01 8,270 260 720
(M. Cement)

3.1.2 SAIX M=

STPP7} AMUESR 330 mAl= d&FS A7) fleto]l & 49 #Zo] A8E widsiala, AHE
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T dAl FolX EDTASH SUGARE FH7HA2 AdAsdt. d#AaUdEF-AIHE ¢
TRA BEs FA487) 9ste] & 59 o] Am(HA5ecmxZel10cm)E AN Bl 27w gato]
Fe F

LG E ERee] Adegon, 4 0150 FerzdA H& FASA,

I SC(100) WG(100) SC(60) WG(60)
TAYESR 35 (co) 100 100 60 60

= (co) 100 100 140 140
A7HA(STPP) (g) 3 - 3 -

A Cl|[C2|C3|C4|C5|C6|C7|C8|C9|Cl0|Cll|Cl2|Cl3|Cl4

TAPFESR 335 (ce)| 60 | 80 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100

E (cc) 140 | 120 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100

Al Z7AAESTPP) (@) | - | - | - | 3| - | - -3 |-1|-1]-131]-1]-
AAAEDTA) (@) | - | - | - | - [ 3| - | -] -13|-1]-1]-1]3
A7FASUGAR) ()| - | - | - | - | - | 3| -| -] -3 |-1]-1-

B JuITEMEA|NE()| 80 [ 80 | 80 | 80 [ 80 | 80 [ 80 | 80 | 80 | 80 | 80 | 80 | 80 | 80

E (cc) 175|175 | 175 | 175 [ 175 | 175 | 175 | 175 | 175 | 175 | 175 | 175 | 175 | 175

3.2 A3y

gAse] AFAFAEE ZHsArh & A9l BAE 717} 200cc Aol H0ccd A
5 A% A5 EFAA BN FEAC AAHE NS Z4ske] Mg

4.1 STPP E7IHI7} FALIEE0 01X 2

A= WG(100), SC100), WG(60), SC60)2] PSi-NMR A A7 219 1,2 9 F 637 gon jfah
EFB3)Y #+xAd H3rt glernz HJFA(STPP)E 1AMV EF(33)Y EAo g3 4 &+ A
2 e,

WGE100) GBI
W’J_AM/&L SCEm
-40 -60 80 -100 -120 -140 40 60 _80 _100 ~120 “140
ppm ppm

a9 1. 400MHz NMR spectrum of WG(100), WG(60) with and without additives
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5 et
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A7HA(S)+= TFAAHEFBZE)Y S 93FS 74 &

(2) FAUEF-AME Jgt$ES 27AHE 5P EE FAVEFE
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W A ekgk
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