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TOM TAT: 
Chat ket dinh xi kiem hoat hoa la loai chat ket dinh co thanh phan gom xi 16 cao 

nghien min va dung dich kiem. Vat heu nay da va dang dugc nghien ciJu pho bien, 
nham thay the xi mang trong san xuat viia va be tong ben viing va than thien vdi moi 
trUdng. Nghien ciiu nay khao sat kha nang che tao viia xay dting tii viec tan dung 
dong thdi 2 loai phe thai la xi 16 cao nghien min de thay the xi mang va cat tai che tii 
phe thai xay dting de thay the cat tii nhien. Cac cap phoi viia sii dung 2 loai cat tai che 
diigc nghien tii phe thai be tong xi mang (cat BTN) va tii phe thai tUdng xay gach dat 
set nung (cat TXN). Chat ket dinh xi kiem co ty le Na^O/ xi 16 cao nghien min (ham 
lugng kiem)- M'̂ = 7,5-̂  12,5%, dung dich kiem kich hoat la hon hgp cua dung dich 
NaOH va thuy tinh long (Na^SiOj) co ty le Nap/SiO^ (mo dun kiem)- AM=0,75^1,5. 
Ket qua nghien ci3u chi ra rang, co the sii dung chat ket dinh xi kiem boat hoa thay the 
hoan toan xi mang trong che tao viia sii dung cat tai che. Khi ham lugng kiem cang 
tang thi ciidng do nen va cUdng do keo uon cua viia tang. Gia tri mo dun kiem AM toi 
Uu khoang 1,25 thi cUdng do vQa dat ldn nhat. 
TCfkhoa: Cdt lieu tdi che, xilo cao nghien min, xikiem kich hogt, phe thai xay dUng. 

ABSTRACT 
Alkah activated slag binder is the binder containing ground granulated blast-furnace 
slag (GGBS) and alkaline Uquid. This material has been studied extensively and shows 
promising as a greener substitution for ordinary Portland cement in green mortar and 
concrete productions. This paper focuses on the potential production of mortars with 
using two kinds of waste materials e.i. ground granulated fiirnace slag and recycled 
fine aggregates from construction and demolition waste. The recycled fine aggregates 
are recycled sands from concrete and firom masonry. Ratio of alkali solution/ GGBS 
(Alkali Dosage) of the binder (M^̂ ) are 7,5 H- 12,5%. Alkali activator is a combination 
solution of sodium hydroxide and water glass with Na^O/SiO^ (Alkali Module- AM) 
of 0,75-^ 1,5. Experimental results indicated that using alkaU-activated slag binder 
as a replacement of ordinary portland cement effectively improves the compressive 
strengtii. With increasing of M* and AM, compressive strength and flexual strenght 
increases gradually. There is an optimum AM=1,25 to gain maximum compressive 
strength of the alkali-activated slag mortar using recycled aggregates. 
Keywords: Recycled Aggregates- R/is; Ground Granulated Blast Furnace Slag- GGBS; 
Alkali-Activated Slag-/\AS; Construction and Demolition Wasste- CDW. 
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1. Gidi thieu 

Viec phat trien ben vOfng trong cdng nghiep 
sin xuat cac loai vat lieu xay dUng ndi chung va 
be tdng ndi rieng, da va dang dugc nhieu nha 
nghien eu'u tren the gidi va Viet Nam quan tam 
trong nhOng nam gan day [8,14]. Hai bien phap 
don gian d im bio xay dUng ben vdng: ThU nhat 
la tiet kiem va bio tdn eac ngudn nguyen lieu tU 
nhien; thd 2 la tai sd dung cac loai phe th i i xay 
dung (PTXD), phe thai cdng nghiep (PTCN) [1]. 

NhUchung ta da biet, eac ngudn cdt lieu tU nhien, 
thudng duge khai thac tU nui da hoac tU Idng 
sdng, ngay cang khan hiem. Ngoai ra, viec khai 
thac cac ngudn vat lieu tU nhien cd t ic ddng xau 
den mdi trudng. Trong khi dd, lugng PTXD hang 
nam tang rat nhanh. Viec chdn lap truyen thdng 
cic PTXD chiem nhieu dien tfch va gay d nhiem 
mdi trudng dang trd thanh van de Idn ddi vdi 
cae dd thj Idn trong ei nUde. Theo bao cao mdi 
trudng qudc gia, tdng lugng PTXD tren c i nUde 
nam 2009 khoing 5000 tan/ ngay (chiem khoing 
10-15% tdng lugng chat th i i ran) [3]. Theo Nghj 
quyet eua Chinh phu, den nam 2015 se eO b in 
hoan thanh viec phi dd, eii tao cac khu ehung cU 
cu tai eac dd thj Idn, nen lugng PTXD se con tang 
manh trong thdi gian tdi. DU kien den nam 2015, 
lugng PTXD se tang len khoing 8000 tan/ ngay 
va 11700 tan/ ngay vao nam 2020. Vi the, viec tan 
dung cdt lieu tai ehe (CLTC) td PTXD thay the cdt 
lieu tu nhien (CLTN) trong sin xuat vUa va be tdng 
la gi i i phap hQu hieu nham gii i quyet dugc ddng 
thdi cic van de neu tren [9]. 

Nhieu nghien cdu da ehi ra rang, trong ket eau 
be tdng xi mang ehju lUe chinh chi nen sd dung 
30% cdt lieu be tdng tai ehe edn lai ia 70% CLTN 
thi se d im bao cUdng do tuong duong be tdng 
xi mang ehi dung CLTN [6, 15]. Mdt sd nghien 
cdu khac ehi ra rang khdng nen sd dung cdt lieu 
nhd td be tdng tai che thay the cat tu nhien [9]. 
Nguyen nhan chinh la do: cac loai CLTC cd kich 
thudc cang nhd thi cang chda nhieu ham lugng 
tap chat nhu bui, bun, set va cic hat cdt lieu nay 

08.2014B«nil[|Bll{45 



cd eUdng do thap nhu vOfa, gach dat set nung,.... 
Cac tap chat se bam tren be mat hat cdt lieu lam 
suy giim khi nang lien ket giCfa hat cdt lieu vdi 
da xi mang. Bdng thdi, viec sd dung cdt lieu nhd 
tai ehe se lam tang manh lugng nUde nhao trdn 
eOa hon hop vda va be tdng. Ket qui lam giim 
manh cac tfnh chat eo hoc eiia vda va be tdng 
xi mang. 

Trong cae loai vda va be tdng, xi mang podc 
lang thudng sd dung lam chat ket dinh. Tuy 
nhien trong qua trinh sin xuat xi mang, lugng 
COj duge dudoan thi i ra xap xi 1,35 ty tan/ nam, 
la nguyen nhan phat thai khoing 5-10% tong 
lugng khi CÔ  do eon ngUdi tao ra tren toan eau 
[11]. Gan day, nhieu nghien edu cho thay loai 
chat ket dinh kiem hoat hda ed the thay the 
hoan toan xi mang. Chat ket dinh kiem hoat hda 
la loai chat ket dfnh dugc tao thanh bang qua 
trinh da trung ngUng cae sin pham thuy hda 
gida dung dich kiem kieh hoat cae loai vat lieu 
chda silfc, eanxi va nhdm nhU: me ta eao lanh 
va cae loai PTCN (tro bay, xi Id cao, silicafume). 
Dung djch kiem kfch hoat ed the la dung djch 
kiem (NaOH, KOH, Ca(0H)2), mudi kiem eua axit 
yeu (Na^COj, K^COj, CaSOj), kiem silicat (Na^O. 
nSiOj, KjO.nSiOj),... Sin pham phin dng tiiy 
thupe ei chat kieh hoat, vat lieu ban dau va PH 
eCia mdi trUdng [4]. Cae ket qui nghien edu ve 
vda va be tdng sddung chat ket dfnh kiem hoat 
hda thay the xi mang cho thay, lugng khi thai 
COj cd the giim 6 lan va nang lUOng tieu thu 
trong qua trinh sin xuat xi mang giim manh [5]. 

Cac sin pham vda va be tdng sd dung chat ket 
dfnh kiem hoat hda ed nhieu Uu diem. Chat ket 
dinh kiem boat hda ran chac duge ehu yeu dUa 
vao qua trinh polyme hda vd eo, khdng phu 
thupe vao lUgng nude nhao trpn; cd the gan ket 
Suae ca tap chat bui tren be mat hat cdt lieu. Vi 
the ed the khac phuc dugc cae nhuge diem eua 
cdt lieu nhd tai che trong vda va be tdng. Ben 
canh do, loai chat ket dinh nay edn ed kha nang 
dat d\Jac eUdng dp eao d tuoi sdm, on djnh 
trong eac mdi trudng an mdn va ehju duge sU 
thay doi nhiet dp tot hon so vdi eac vat lieu khic 
[10, 12]. Ve mat kinh te, gia eua 1 tan tro bay 
hoac xl chi bang mpt phan nhd so vdi gia cua 1 
tan xi mang. Cho nen, sau khi tinh c i gia thanh 
cua dung djch kiem kfch boat thi gia thanh eua 
bS tdng sddung chat ket dinh kiem boat hda se 
thap hon khoing 10-30% so vdi gia eua vda va 
be tdng sd dung xi mang [2,7]. 

Do dd, viec nghien edu khi nang che tao cac 
loai vda va be tdng sd dung dong thdi chat ket 
dfnh kiem hoat hda va CLTC td PTXD la can thiet. 
Loai vat lieu mdi nay ket hgp dugc cae Uu diem 
cua CLTC va chat ket dfnh kiem boat hda [13]. 
Bai bao nay trinh bay cae ket qui nghien cdu 
khi nang che tao vda sd dung chat ket dinh 
geopolyme tren co sd xi Id cao nghien mm vdi 
chat kieh hoat la hon hgp dung djch NaOH va 

thuy tinh Idng. Hai loai eat tai ehe sd dung dugc 
tai ehe td phe thi i be tdng nghien (cit BTN) va 
td phe thi i tUdng xay nghien (cit TXN). Ket qui 
ve sU phat trien eUdng dp nen cda mau vda tieu 
chuan 6uac so sanh vdi mau ddi ehdng sddung 
eat vang tU nhien. 

2. Vat lieu sddung va PhUOng phap nghien cdu 

2.7. Vgt lieu va thanh phan vvTa 

Cat sd dung la cat tai ehe td minh vd eua hai 
loai PTXD la be tdng xi mang nghien (eat BTN) 
va tudng xay gach dat set nung nghien (eat 
TXN). Ci hai loai eat tai ehe (cat BTN va cat TXN) 
duge gia cdng tai Xf nghiep gach block- Cdng 
ty CO phan Co dien va Xay dUng cdng trinh Ha 
Npi. Cit tu nhien la eat sdng Ld dugc sd dung de 
ehe tao mau ddi ehdng. Cac cd hat >5mm dUpe 
loai bd bang sang d phdng thf nghiem. Cae tfnh 
chat cua cat tU nhien va tai ehe ve thanh phan 
hat, khoi lUpng rieng, dp hut nUde,... duge xac 
djnh theo tieu ehuan Viet NamTCVN 7572:2006. 
Ket qui dUOe neu d bang 1. Ci hai loai CLTC deu 
dap dng dupe hau het cae yeu cau de sd dung 
cho vda theo TCVN 9025:2012. Thanh phan hat 
cua cat deu dat trong quy pham nhUng ham 
lugng hat nhd eua cat vang (td0,14 den 0,315) 
Idn hon nhieu, edn ham lUpng hat >1,25 hi lai 
thap hon nhieu so vdi cat phe thi i . Ham lUpng 
bui, bun, set eua eat TXN la 13,8% Idn hon so vdi 
yeu eau 10%, dieu nay cd the do ci t TXN dugc 
nghien tU ket eau tUdng xay gach cd eUdng dp 
thap nen ham lUpng hat bui Idn. Ket qui dp hut 

nudc cua cat TXN (10,32%) va eat BTN (8,43%) 
Idn nhieu so vdi c i t tu nhien (0,61%), ket qui 
nay do cat TXN ed chda nhieu thanh phan vOa, 
da xi mang dinh vao hat cdt lieu cung vdi lugng 
Idn cae minh gach vd ed nhieu 16 rong dan den 
kha nang hut nUdc eao. 

XI Id eao hat hda dUge tao thanh khi lam ngupi 
xi ndng chiy bang nUde ap lUc cao cua Nha may 
luyen gang thep Hda Phit, Hii Duong, Viet 
Nam. Xi dUpe say khd va nghien trong 90 phut 
bang miy nghien bi d phdng thf nghiem. Khoi 
lugng rieng va dp mjn blaine eua xi lan lupt la 
2,89g/cm^ va 4520 emVg. Ket qui phan tich 
thanh phan hat eua xi nghien mjn eho thay, kich 
thudc hat cua xi nghien mjn td 0,259-r 300,518 
^im, kfch thudc hat trung binh la 7,630 l̂m.Theo 
ket qui phan tfch thanh phan hda d bing 2 thi 
he sd kiem tinh eua xi la: 

K = 
CaO + MgO + Al^Oj 

SiO. 
= 1,83 

Chi sd dp boat tfnh cua xi la 77% va 96% tUOng 
dng d tuoi 7 ngay va 28 ngay, nhU vay theo 
TCVN 4315:2007 thi xi dat yeu eau de sin xuat xl 
mang. 

Dung djch kiem kfch boat sddung trong nghien 
edu nay la hon hpp cua dung dich NaOH 32% 
(ed ham lugng NaOH ran la 32%, Ĥ O 68%) va 
dung djch thuy tinh Idng (Na^SiOj) ed thanh 
phan khdi lugng la 26% SiO ,̂ 11,8% Na^ va 
62,2% HO. Ci hai loai dung djch kiem nay dieu 

STT 

1 

2 

3 

4 

5 

6 

7 

Tinh chat 

Khdi lugng rieng 

Khdi lupng the tich d trang thai khd 

Khdi lupng the tfch d trang thai bao hda 

Op hut nudc 

Od am bao hda be mat 

Ham lupng tap chat bui, biin, set 

Thanh phan hat 

Oudng kinh, d (mm) 

2,5 

1,25 

0,63 

0,315 

0,14 

Lpt sang 0,075 

Ocfn 
vj 

g/cm^ 

g/cm' 

g/em' 

% 

% 

% 

Ket qui 

Cat BTN 

2,491 

2,050 

2,223 

8,43 

5,2 

7,6 

Cat TXN 

2,478 

1,982 

2,186 

10,32 

8,5 

13,8 

Cat vang 

2,507 

2,475 

2,488 

0,61 

0,52 

1,2 

Ham lupng sdt tich luy, % __ 

Theo TCVN 9025:2012 

0-20 

15-45 

35-70 

65-90 

90-100 

<16 

Cat BTN 

23,9 

44,2 

62,2 

71,6 

82,7 

1 8,6 

Cat TXN 

17,7 

30,7 

48,8 

62,2 

76,0 

14,7 

Catvang 

9,2 

18,0 

36,9 

74,1 

96,3 

1,7 

Bang 1 . Tinh chat cua cat tai che va cat ti/ nhien 
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ed bin sin tren thj trUdng va g i i thanh tUOng 
ddi thap. Do qu i trinh boat hda xi cung nhU mdc 
dp thuy hda cac thanh phan khoang cda xi phu 
thugc rat Idn vao ham lugng kiem 

Cap phoi vda 1 8 10 11 12 

M^=i^^.lOOo/„ 

AM = 

Xi 
Na,0 
SiO. 

va md dun kiem 

2 . DUa tren ket qu i khio sat so 
bd hon hgp vda vda d im bao tinh cdng tie, thdi 
gian ddng ket; vda tao ra vda xi kiem cd cUdng 
dp cao nhat vdi lugng dung chat kieh boat la it 
nhat d im bio tinh kinh te. Oe tai da khio sat cac 
hon hgp vda cd M*= 7,5%; 10,0% va 12,5%; dung 

CaO 

353 

SiO> 

3 M 

M A 

143 

Mgo 

103 

MnO 

i « 

SOj 

U S 

KjO 

1J9 

TlOi 

0312 

feOi 

0.428 

NaiO 

0.241 

Bing 2. Thanh phan hoa ciia xi 16 cao nghien mjn 

djch kiem kich hoat cd Al\^ thay doi la 0,75; 1,0; 
1,25 va 1,5. 

Thanh phan cap phdi cua vda xi kiem boat hda 
dugc thiet ke theo ty le cua vda tieu chuan, vdi 
lugng dung xi Id eao nghien mjn va eat tai che cd 
djnh la 450g va 1350g,. Theo TCVN 3121-2:2003, 
de hon hgp vda phu hgp eho cdng t ic xay va 
hoan thien thi dp deo D=145-205mm, eho nen ty 
le khdi lugng N/Ran=N/(Xi+ Nâ OH- SiO,) ehpn so 
bd bang 0,37. Lugng nude so bd duge tfnh gdm 
nude trong dung djch NaOH, dung djch thuy tinh 
Idng va nUdc them vao hon hgp kiem kfch boat 
de d im bio ty le N/ Ran. Khdi lugng SiO^ dugc 
tfnh theo ty le thuy tinh Idng sd dung, con khdi 
lugng Na^O dugc tfnh bang tong Na^O trong 
thuy tinh Idng va trong dung djch NaOH quy doi. 
Hon hgp kiem kfch hoat dugc pha trudc khi trdn 
khoang 2 gid. Cit t i i ehe sd dung trong vda la 
eat BTN (ki hieu vda BSBTN) hoac eat TXN (ki hi§u 
vda BSTXN). Cac mau vda ddi chdng cd thanh 
phan v i t lieu gidng nhu cap phdi sd 3, 7 va 11; 
tuy nhien cat t i i che da dugc thay bang eat vang 
tu nhien (ki hi§u vOa BSOC) (bing 3). 

2 J. PhU€tng phdp nghien cCfU 

Cic tinh chat co ly cua cat tai che dugc xic djnh 
theo tieu chuan Viet Nam TCVN 7572: 2006. 
Phuong phap xac djnh chi sd boat tinh cua xi 
theo TCVN 6882: 2001. Op lUu ddng cua hon 
hgp vda dugc xac djnh bing phuong phap ban 
d in theo TCVN 3121-2: 2003. Cudng dp udn va 
cudng do nen cua mau vda 40x40x160mm dugc 
xac dmh theo tieu chuan TCVN 3121-11: 2003 d 
cac tuoi 3,7 va 28 ngay bao dUdng trong khdng 
khi cua phdng thf nghiem. 

3. Ket qu i va th io luan 

3.1.06 dio cua hon hpp vOa 

M+, (%) 

AIV1 

Thdy tinh Idng, (g) 

Dung djch NaOH, (g) 

Nudc them, (ml) 

Xi nghien, (g) 

Cat BTN hoac cat TXN, (g) 

7,5 7,5 7,5 7,5 10 10 10 10 12,5 12,5 12,5 12,5 

0,75 1,0 1,25 1,5 0,75 1,0 1,25 1,5 0,75 1,0 1,25 1,5 

150 113 90 75 200 150 120 100 250 188 150 125 

66 84 94 101 88 111 125 135 110 139 157 168 

65 71 75 78 31 40 45 48 0 8 14 18 

450 450 450 450 450 450 450 450 450 450 450 450 

1350 1350 1350 1350 1350 1350 1350 1350 1350 1350 1350 1350 

Bang 3. Thanh phan dp phdi vita thi nghiem 

Ket qu i dp lUu ddng (D, mm) va lugng nUdc bd 
sung trong qui trinh trdn (N^^ ml) nham d im 
bio dp deo yeu eau eua cie loai hon hgp vda 
dugc neu d bing 4. 

Td ket qui tren bang 4, ta thay dp deo eua hon 
hgp vda sd dung ci t t i i ehe td BTN ludn cao hon 
so vdi hon hgp vda sd dung cat TXN. Oieu nay 
cd the do dp hut nUdc cua eat TXN Idn hon cit 
BTN nen lugng nude can d im bio dp deo eho 
hon hgp vda tang len. Op deo cda c i hai loai hon 
hgp vda sd dung CLTC (BTN va TXN) thap hon so 
vdi hon hgp vda ddi ehdng. LUpng nUdc bo sung 
de d im bio dp deo cua hon hgp vda sddung eat 
TXN ludn nhieu hon eua hon hgp vda sd dung 
eat BTN, dieu nay eung phu hop vdi g i i trj dp hut 
nudc cao cua cat TXN. 

3.2. Anh hudng cim thanh phan vOa den a/dng 
do nen 

Ket qu i cUdng dp nen eua vda xi kiem boat hda 
sddung cac loai eat tai ehe so vdi vda sddung eat 
tu nhien, d eac tuoi b io dUdng khic nhau, dugc 
the hien d hinh 1 va hinh 2. 

Td ket qui eUdng dp nen cua vda tren hinh 1 va 
hinh 2 ta thay: 

Cudng dp nen cua tat c i eac loai vda xi kiem ehju 
inh hudng Idn bdi ham lugng kiem va gia trj md 
dun kiem. Qng vdi moi gia trj AM khdng doi, Khi 
tang ham lugng kiem M* thi eUdng dp nen cua 

vda cang tang tUOng ddi deu trong khoing khio 
sit. Oieu nay ed the do ham lUpng kiem tang da 
lam tang sd lugng eac sin pham thOy hda dan 
den tang cUdng dp nen. Tuy nhien, dng vdi moi 
gia trj M+, khi md dun kiem AM tang thi cUdng dp 
nen eung tang nhUng tdn tai ty le Na^O/SiOj tdi 
uu trong dung djch kiem kich boat khoang 1,25 
se eho eUdng dp nen cua mau vda dat eao nhat. 

d cic ham lugng kiem M+=7,5% va 10%, khi 
AM=0,75 thi cudng dp vda dat cao hon ban so 
vdi eic mau khac. Tuy nhien d ham lugng kiem 
12,5% thi AM=1,25 lai cho eUdng dp dat eao nhat. 

Cudng dp nen eCia cie loai vda sd dung cdt lieu 
t i i che BTN va eat TXN tUOng dUOng so vdi cUdng 
dp nen eua mau vda ddi chdng sd dung eat tU 
nhien. Khi MVAM=7,5/1,25 va 10/1,25, eUdng dp 
nen cua vda sd dung cat t i i ehe thap hon 21,3% 
va 15,7% dng vdi vda sd dung cat BTN; edn vdi 
vda sd dung eat TXN la 16,4% va 12,6%. Tuy 
nhien, eUdng dp nen eija vda sd dung eat tai ehe 
d MVAM=12,5/1,0 lai eao hon so vdi eUdng dp 
nen cua vda ddi chdng (12,5/1,250C) la 16,4% va 
2,3%, tuong dng vdi vda sd dung c i t BTN va cat 
TXN.Oieu nay chdng td, cd khi nang sddung eat 
tai ehe thay the hoan toan eat tU nhien ma eUdng 
dp nen cua vda thu 6MQ tUOng dUOng. 

SU phat trien eUdng dp nen cua vda sd dung cat 
t i i che (BSBTN va BSTXN) deu nhanh hon so vdi 
mau vda sd dung cat tu nhien. Cudng dp nen d 
3 ngay cd the dat 80-^98% so vdi cUdng dp nen 

Cap phdi vda 

Vda 
BSBTN 

VOa BS7X̂  

VOa BSOC 

Nbs (ml) 

D(mm) 

Nbs (ml) 

D(mm) 

Nbs (ml) 

D(mm) 

1 

108 

166 

30 

160 

2 

81 

164 

59 

165 

3 

42 

175 

75 

147 

20 

146 

4 

21 

150 

49 

145 

5 

205 

20 

165 

6 

175 

13 

160 

7 

200 

10 

150 

10 

152 

8 

200 

101 

146 

9 

174 

145 

10 

186 

18 

173 

11 

182 

5 

168 

10 

150 

12 

202 

16 

148 

B d n g 4 . Dp luu dpng cua hon hpp vilfa xi kiem hoat hda suf dung cat BTN, cat TXN va cat tiT nhien 
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Cu>d>ng d$ nen cua vira BSBTN va BSDC 

Tvl«M»/AM 

Hinh 1 . Cudng dp nen ciia vifa xi kiem suf dung cat BTN va 

cat tu nhien 

Cipcrng dp non cua v&a BSTXN va BSOC 
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Hinh 2. Cudng dp nen ciia vQa xl kiem sOf dung cat TXN va cat 
tu nhien 
d 28 ngay, dat thap nhat la 65% d mau BSTXN 
cd M+/AM=10/0,75. Trong khi do, cUdng dp 
nen d tudi 3 ngay eua vda ddi chdng ehi dat 
77,8-82,2% so vdi cUdng dp nen d 28 ngay. Oieu 
nay cd the do eat tai ehe van tiep tue hut nUde 
trong hdn hpp vda, thuc day q u i trinh ddng dac 
va polyme hda dan den tang tdc dp phat trien 
cUdng dp nen d tuoi sdm eua vda. 

Cudng dp nen cua vda BSBTN ludn eao hon 
cUdng dp nen eCia vda BSTXN d tat e i cae t;/ 
le MVAM kh io sat va nhUng deu dat trong 
khoang 55-^80MPa d 28 ngay tudi. Oieu nay ed 
the g i i i thich la do hon hop c i t TXN cd nhieu 
hat gach dat set nung ed eUdng dp thap nen 
cudng dp cCia hon hpp cat TXN thudng thap 
hon cua cat BTN. 

3.3. Anh hudng cda thanh phan vUa den cUctng 
dp uon 

Ket qua cUdng dp udn eua cie loai vda xi kiem 
hoat hda sd dung c i t tai che dupe the hien d 
hinh 3 va hinh 4.Qua ket q u i cUdng dp udn eua 
hai loai vda tren hinh 3 va hinh 4 ta thay: 

Trong khoing MVAM kh io si t , vda xi kiem sd 
dung c i t BTN cd cUdng dp udn thay ddi rat nhd, 
dat 8+10 MPa. Gia trj tdi Uu AM=1,25 khdng the 
hien rd. Trong khi dd, vda xi kiem sd dung eat 
TXN ed cudng dp udn dao ddng rat Idn t d 6+10 
MPa. 

SU phat trien cudng dp udn eua vda xl kiem sd 
dung c i t t i i che tUOng tU nhU vda xi kiem sd 
dung cat tU nhien. Cudng dp udn d 3 ngay cd 
the dat td 60+95% so vdi cUdng dp udn d 28 
ngay. 

Ty le cudng dp udn/ cudng dp nen cua vda 
BSBTN hau het t d 1/6-1/9, nhd nhat dat 1/5,4 
tren mau BSBTN2 d tudi 3 ngay; cua vda BSTXN 
cd ty le cudng dp udn/ cudng dp nen kho ing 

1/5-1/8, gia trj nay dat nhd nhat la 1/3,9 tren 
mau BSTXN4 d tudi 3 ngay. Cac t)f le nay tUOng 
duong so vdi vda ddi ehdng (1/7-1/7,8). Oieu 
nay ed the do d ie tfnh hinh dang hat va be mat 
hat nham rap cua cat tai che lam tang k h i nang 
lien ket bam dfnh gida hat cat tai che vdi chat 
ket dfnh xi kiem tdt hon lien ket cua hat cat tU 
nhien. 

4. Ket luan 

DUa tren cae ket qui thi nghiem so bd vdi vda xi 
kiem sd dung eat tai ehe td PTXD, ta ed the dUa 
ra mpt sd ket luan: 

Cd the ehe tao vda xl kiem boat hda sd dung 
toan bd cat tai che td BTN va TXN thay the eat 
tu nhien dat eUdng dp nen d tudi 28 ngay td 
55+80 Mpa 

Cudng dp nen va cUdng dp udn cua vda xl kiem 
ehju inh hUdng Idn bdi ham lugng kiem va gia 
trj md dun kiem. Md dun kiem, AM cang tang 
thi eUdng dp nen eua vda cang tang va tdn tai 

S " 
Cipa,ng dp u6n cua vu>a BSBTN va BSOC 

I 0 
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Hinh 3. Cudng dp uon cQa vda xi kiem sijf dung cat BTN va cat 
tu nhien 

Cuvng dp u6n cua vira BSTXN va BSDC 

J:^''<^^-y^y4^^i,-y 
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Hinh 4. Cudng dp uon cua vOfa xi kiem sddung cat TXN va cat 
tu nhien 

gia trj AM tdi Uu kho ing 1,25 de eUdng dp vda 
xi kiem t i i che dat gia trj Idn nhat. 

Khi tan dung phe t h i i xi Id eao lam chat ket dinh 
XI kiem boat hda cd the lam g i i m i n h hUdng 
bat lpi cua cac cdt lieu nhd t i i che den cudng 
dp cda vda.Tuy nhien trong nghien cdu nay, dp 
nghien mjn eua xi Id cao kha Idn, nen can tiep 
tue nghien cdu lUa ehpn dp mjn hgp ly nham 
tang hieu q u i kinh te- ky thuat cCia vda. 

5. Ldi cim on 

Cae t ie gi i xin chin thanh cim on: sU ho trg 
tai chinh cua TrUdng Oai hpc xiy dung thdng 
qua de tai nghien cdu khoa hpc sd 116-2013/ 
KHXD-TO va Cdng ty cd phan hda chat Ode 
Minh da cung cap eic dung djch kiem, Cdng ty 
Co phan Co dien va Xay dung cdng trinh da gia 
cdng eac loai cdt lieu tai ehe eho de tai. 
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