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Tém tit

Bai bao nay danh gid kha ning chiu nén ctia bé tong st dung cat bién & Phi Qudc, Kién Giang trong céc diéu
kién bao dudng khac nhau. Tong cong 180 mau 1ap phuong da dugc dic va thi nghiém nén. Hai loai cAp phbi
bé tong dudc khao sat 1a mac 200 (M200) va mac 300 (M300). Ham lugng cat bién thay thé cét sdng trong bé
tong thay ddi 0, 50 vd 100%. C4c méu bé tdng dudc ngdm trong nudc ngot va nudc min véi cc thdi gian bao
dudng 12 7, 14, 28, 56 va 84 ngay. Két qua thi nghiém cho thiy cudng do chiu nén ctia bé tong st dung cét bién
ting nhanh khi bao dudng tir 7 ngay dén 28 ngay nhung ting chim hon tif sau 28 ngay dén 84 ngay. Trong ba
ham lugng cit bién thay thé cit song trong bé tong 0, 50 va 100% thi cic mau c6 ham lugng cat bién thay thé
cit song trong bé tong 100% c6 cudng do nén 16n nhit so véi cdc mau c6 ham lugng cét bién thay thé khac tai
cdc thdi gian bio dudng bao gom 7, 14, 28 va 56 ngay, trong khi cdc mau c6 ham lugng cat bién thay thé cat
song trong bé tong 50% c6 cudng do nén 16n nhét tai 84 ngay. Khi thay thé 100% cat song bing cat bién thi
cudng do chiu nén ciia bé tdng ting tif 2% dén 35%. Hiu hét cac mau bao dudng trong nudc ngot déu c6 cudng
dd chiu nén 16n hon tlr 2% dén 34% trong nudc min.

Tir khod: cét bién; ham ludng cét bién; diéu kién bao dudng; thdi gian bao dudng.

EVALUATION OF COMPRESSIVE STRENGTH OF CONCRETE USING SEA SAND UNDER VARIOUS
CURING ENVIRONMENT

Abstract

This paper evaluated compressive strength of concrete using sea sand at Phu Quoc, Kien Giang province under
various curing environment. Total 180 cube specimens were experienced under compressive test. Two types of
concrete compressive strength were used, including grade 200 (M200) and grade 300 (M300). Replacement
ratios of sea sand varied from 0, 50 and 100%. All specimen were cured in normal water and sea water for 7,
14, 28, 56 and 84 days. The results showed that the compressive strength of sea sand concrete grew rapidly
from 7 days to 28 days but increased slowly from 28 days to 84 days. Among three different replacement ratios
of sea sand 0, 50 and 100%, the specimens with 100% replacement of sea sand showed the highest compressive
strength at 7, 14, 28 and 56 days, while the specimens with 50% replacement of sea sand showed the highest
compressive strength at 84 days. The compressive strength increased from 2% to 35% with 100% of sea sand
replacing normal sand. Most of specimens cured in normal water exhibited higher compressive strength from
2% to 34% than those cured in sea water.

Keywords: Sea sand; volume of sea sand; curing environment; curing time.
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1. Giéi thiéu

Nhu cau vé cét song va nudc ngot dé ché tao v bio dudng bé tong trong két cAu cong trinh din
dung va ha ting ngay cang trd nén cip bach, dic biét ddi v6i két cAu cong trinh & cdc ving gan bién.
C6t liu trong d6 c6 bao gdm cét song thudng chiém khodng 75% dén 80% thé tich trong bé tong va
12 mot trong nhitng thanh phan quyét dinh dén tinh chit co 1y cta bé tong [1]. Tuy nhién, ngudn cung
cat song ngay cang khan hiém do trit lugng han ché va viéc khai thac cat qua miic da gy ra cic hau
qua nghiém trong vé moi trudng, sat 15 va 1d lut. Trong khi d6, nu6c ngot 1a mot tai nguyén thiét yéu
phuc vu sinh hoat clia con ngudi can dudc khai thc va st dung mot céch rat tiét kiém, nhiéu noi thAm
chi con thiéu nude. Vi vdy rét can cdc giai phap thay thé hoic khic phuc tinh trang thiéu cat song va
nuéc ngot nham dam bao dii bé tong cung cip cho cic két cdu cong trinh dan dung va ha ting, dic
biét cho cic két cAu bé tong khong hoic it st dung c6t thép nhu nén dudng, ke. . .

Céc giai phap hién thoi dugc dé xuét dé thay thé cat va nudc ngot trong bé tong bao gdm: 1) St
dung c4t min ho#ic cat nhin tao nghién tt d4 [2, 3]; 2) Tron thém mot sb phé pham tlf nha may san
xudt cong nghiép nhu tro bay, bui silica hay tro xi [4—6]; 3) Thay thé c6t liéu trong bé tong bang kinh
v3, gach ceramic hay vo dira [7]; 4) Nguyén ctiu ché tao bé tong geopolymer khong can st dung nuée
dé bao dudng [8]. Tuy nhién cic gidi phdp néu trén c6 nhiing han ché nhu sau: cit nhan tao san xuAt
kho, gia thanh cao; cic phé phdm tlif nha mdy san xuét cong nghiép chi c6 thé thay thé mot phan nhd
cit trong bé tong; thay thé cbt liéu bang kinh v3, gach ceramic hay vo dira c6 thé lam giam kha ning
chiu lyc ctia bé tong; bé tdng geopolymer thudng dugc bao dudng & nhiét do tit 60°C dén 90°C va
khong thich hop cho céc két ciu d6 bé tong tai cong trudng.

Nghién ctiu nay dé xut sit dung cat bién thay thé cho cét song trong ché tao bé tong va nuéc min
thay thé cho nudc ngot trong bao dudng bé tdng, vi cat bién va nudc min cé trit luong rt 16n, dé khai
thac, dic biét thich hop cho céac két ciu cong trinh & cac viing gan bién. Tuy nhién, trong cat bién va
nuéc min c6 ton tai nhiéu thanh phin héa hoc khac véi cat sdong va nude ngot thong thudng nén cé
thé 4nh hudng dén kha ning chiu luc clia bé tong, trong d6 dic biét 1a kha ning chiu nén. Theo tim
hi€u cia tdc gia thi khong c6 nhiéu nghién cifu dé cip dén dnh hudng ciia cét bién dén kha niing chiu
nén cla bé tong. Bach [9] da ddnh gid kha ning chiu nén clia bé tong st dung cat bién & Binh Thuin
va Viing Tau. Két qué cho thiy cudng do nén clia bé tong st dung cit bién va cat song chénh léch
khong dang ké (tit 5% dén 15%). Chau va Chinh [10] nghién cifu san xuit bé tong tir cat bién & Khanh
Hoa. Céc tac gia da két luan rang cudng do bé tong st dung cat bién tham chi thap hon ctia bé tong sir
dung cat vang tlif 25% dén 33% tai 90 ngay. Hiép va Toan [11] di st dung cét bién & Quang Ninh dé
ché tao bé tdng cho dudng 6 to. TAc gia da chi ra rang cidc mau bé tong st dung cit bién c6 cudng do
nén thip hon cic maiu bé tong sir dung cat vang tif 5% dén 10%. Dua vao nhiing nghién cifu trén thi
kha ning chiu nén ctia bé tong st dung cat bién & Phi Qubc, Kién Giang van chua dudc nghién citu.
Thém nifa 12 4nh hudng cla diéu kién bao dudng dén kha niing chiu nén clia bé tong st dung cat bién
con chua duge kham pha.

Muc tiéu chinh clia nghién ctiu nay 1a déanh gia kha ning chiu nén ctia bé tong st dung cét bién &
Phii Quéc, Kién Giang trong cic diéu kién bdo dudng khac nhau. Noi dung chi tiét bao gdm: 1) Panh
gi4 anh hudng clia thdi gian bao dudng dén kha niing chiu nén ctia bé tong sit dung cat bién; 2) Panh
gia anh hudng ctia ham luong cat bién thay thé cit song trong bé tong dén kha ning chiu nén ctia bé
tong; 3) Panh gid 4nh hudng clia diéu kién bdo dudng dén kha ning chiu nén cla bé tong st dung
cat bién.
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2. Chuong trinh thuc nghiém

2.1. So dé thi nghiém

Mot chuong trinh thuc nghiém dudgc thiét ké nhu trén Hinh 1 d€ ddnh gia kha niing chiu nén clia
bé tong st dung cat bién trong cc diéu kién bio dudng khic nhau. Téng cong 180 mau lap phuong
dugc ché tao chia 1am 60 t6 mAu. Hai loai cip phdi bé tong dudc khio sat 1a M200 va M300, ham
lugng cat bién thay thé cat song trong bé tong thay déi 0, 50 va 100%, thdi gian bao dudng bao gdm
7, 14, 28, 56 va 84 ngay, cdc t6 mau dudc bao dudng trong hai diéu kién khac nhau 12 ngdm trong

nudc ngot va nudc man.

28d
D28

56d
D56

84d
D84

Bé tong sty dung cat
bién

Cuong 0  Ti 1 % cat bién Ngay

Anh huong ciia
cuong do

Anh huong ciia ti 18 % cét bién

Anh huéng cua sb ngay bao dudng

Anh huong ciia diéu kién bao dudng

7d
D7
14d
D14

™)

®)

\ﬁ/_/

Hinh 1. So dd thi nghiém
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2.2. Vit liéu va ché tao
a. Vitliéu

Thanh phan cip phdi ctia 2 loai bé tdng (M200 va M300) dugc iy theo Bang 1. Thanh phan clia
bé tong bao gdm: xi ming PCB40 do cong ty xi ming Ha Tién san xuét, ct song dugc khai thic tai
Tan Chau, tinh An Giang, d4 1 x 2 dudc khai thic tai Hon Séc, huyén Hon Dat, nudc ngot dudc 1iy
tif nha may nuéc thanh phd Rach Gia. Cat bién dudgc 14y tai bai bién Phi Qudc, tinh Kién Giang dem
phoi kho trong vong 20 ngay truée khi dem di thi nghiém. Bang 2 va Bang 3 thé hién két qua thi
nghiém tinh chit co 1y va thanh phan hat clia cat song va cat bién. C6 thé thy cat bién c6 ham lugng
ion clo 16n hon nhiéu so véi cat song va kich thudc hat cat bién min hon cét song mot chit. Nude
min dugc ché tao bang cach pha bot NaCl (99%) véi nude ngot véi ti 1& 3,5%. Nghién ciu cd ging
tao nudc min chi c6 thanh phan NaCl nhung c6 dd miin tuong duong nudc bién thuc t€, mic du trong
nudc bién thuc té c6 thé bao gdm nhiéu thanh phan khac ngoai NaCl.

Bang 1. Thanh phan cip phéi cho 1 m? bé tong

Thanh phan vt liéu cho 1 m> bé tong

Miéc bé tong — 3 , 3 i 3 . e
Ximang (kg/m”) Cit (kg/m”) ba (kg/m”) Nudc (lit)
M200 305 680 1290 170
M300 465 650 1150 185
Bang 2. Tinh chit co ly clia cit séng va cét bién
TT Chi tiéu thi nghiém Don vi Tiéu chudn thi nghiém Cét song Cit bién
1 Khéi luong riéng (g/em®)  TCVN 7572-4:2006 [12] 2,62 2,60
2 Khbi lugng thé tich x6p (kg/m*) TCVN 7572-6:2006 [13] 1,29 1,29
3 Ham luong hat trén sang 5 mm (S5) (%)  TCVN 7572-2:2006 [14] 0,56 0,49
4 MO0 dun d6 16n ML - TCVN 7572-2:2006 [14] 2,02 1,94
5  Ham lugng bui, bun, sét (%) TCVN 7572-8:2006 [15] 0,00 0,00
6  Ham lugng ion Clo (%) TCVN 7572-15:2006 [16] 0,002 0,21
7  Ham lugng hat nhé hon 0,14 mm (%) TCVN 7572-2:2006 [14] 0,80 4,03
8  Ham lugng hitu co - TCVN 7572-9:2006 [17] Sang hon Sang hon

mau chudn  mau chuin

Bang 3. Thanh phan hat cat song va cét bién

Khéi lugng Phan trim Phan trim tich
TT Kich thuge trén sang (g) trén sang (%) liiy trén sang (%)
sang (mm) e o o
Catsong  Catbien  Catséong  Catbien  Catsong — Cat bién

1 5 0,0 0,0 0,0 0,0 0,0 0,0
2 2,5 30,0 26,0 3,0 2,6 3,0 2,6
3 1,25 42,0 32,0 4,2 32 7,2 5,7
4 0,63 90,0 95,0 9,0 9,4 16,3 15,1
5 0,315 580,0 587,0 58,3 57,9 74,6 73,1
6 0,14 245,0 232,0 24,6 229 99,2 96,0
7 bay 8,0 41,0 0,8 4,0 100,0 100,0
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b. Qua trinh dic mau va thi nghiém

Mot mdy tron dung tich thing 450 lit duge st dung dé tron bé tong. Dau tién cat véi da dudc
dd vao tron kho trong 5 phiit, sau d6 xi ming dudgc thém vao va tron thém 3 phiit. Cubi cuing nude
dugc bod vao tir tir va chia déu 1am 2 1an tron cho dén khi bé tong dam bao do dong nhét va do sut.
Sau khi tron xong bé tong dudc dd vao khuon cé kich thudc 150 x 150 x 150 mm va dudc tién hanh
dam chit bang tay. Sau 24h cic miu dudc thao khudn va dem di bao dudng trong nudc ngot va nudc
min nhu trén Hinh 2. Pén ngay thi nghiém c4c mAu 1ap phuong dudc dem ra phoi kho 24h d€ tranh
4nh hudng ctia dd 4m trong cic mau dén cudng do bé tong, trude khi thi nghiém nén biang may UTM
1000 KN nhu trén Hinh 3. Qua trinh dic méu, bdo dudng va thi nghiém tuén theo tiéu chudn TCVN
3118-1993 [18].

D56VO
M200

D5eys
Moo
D56V
M200

(a) Nudc ngot (b) Nudc mén

Hinh 2. Phuong phdp béo dudng miu

Hinh 3. Lap dit mau thi nghiém

2.3. Két qud va thdo ludn
a. Cudng do chiu nén ctia bé tong st dung cét bién

Két qua do do sut clia cdc mau c6 ham lugng cét bién thay thé cét sdng trong bé tong khac nhau
dudgc cho trong Bang 4. C6 thé thidy ham lugng cét bién thay thé cit song trong bé tong cang 16n thi
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dd sut cang giam. Két qua thi nghiém cudng d6 nén dugc thé hién trén Bang 5 va 6. Cudng do bé tong
clia cdc miu M200 sau 28 ngay bao dudng phan bd tit 16,01 MPa dén 22,09 MPa. Trong khi cudng
dd bé tong ctia cdc miu M300 sau 28 ngay bdo dudng phan bb tit 26,19 MPa dén 34,96 MPa. Dua
trén két qua thi nghiém c6 thé thiy cudng do ctia bé tong phu thudc nhidu vao thsi gian bao dudng,
ham lugng cat bién thay thé cét song trong bé tong va diéu kién bio dudng.

Bang 4. Két qué thi nghiém do sut ctia cac hdn hop bé tong

Hoén hop Ham luong cat bién thay thé cét sdng trong bé tong (%) Do sut (cm)
1 0% (100% céat song) 7,5
2 50% (50% cat song + 50% cat bién) 7
3 100% (100% cat bién) 6,5
Bang 5. Két qua thi nghiém cudng dd nén cic miu bé tong M200
. ; x Cuong do , . . Cuong do
Nhom mau Mau nén (MPa) Nhom mau Mau nén (MPa)
SP1 11,41 SP1 11,16
SP2 11,04 SP2 9,89
M2VOD7N SP3 10,77 M2VOD7B SP3 11,32
Trung binh 11,07 Trung binh 10,77
Do 1éch chuan 0,32 Do 1éch chuan 0,78
SP1 14,34 SP1 13,94
SP2 13,48 SP2 13,14
M2V5D7N SP3 14,45 M2V5D7B SP3 13,42
Trung binh 14,09 Trung binh 13,64
Do 1éch chuin 0,53 Do 1éch chuin 0,40
SP1 13,14 SP1 13,84
SP2 14,81 SP2 14,87
M2VID7N SP3 13,52 M2V1D7B SP3 14,85
Trung binh 13,82 Trung binh 14,48
Do 1éch chuin 0,87 Do 1éch chuin 0,58
SP1 18,13 SP1 15,48
SP2 17,62 SP2 15,51
M2VOD14N SP3 16,47 M2VOD14B SP3 15,49
Trung binh 17,41 Trung binh 15,47
Do léch chuin 0,85 Do 1éch chuin 0,01
SP1 19,11 SP1 14,38
SP2 20,47 SP2 13,54
M2V5D14N SP3 17,96 M2V5D14B SP3 14,48
Trung binh 19,18 Trung binh 14,15
Do 1éch chuin 1,25 Do 1éch chuin 0,51
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Nhém mau Mau iidglﬁg; Nhém mau Miu 15;;08\%[3;
SP1 19,00 SP1 16,20
SP2 18,25 SP2 18,20
M2VI1D14N SP3 19,97 M2V1D14B SP3 18,09
Trung binh 19,07 Trung binh 17,47
Do 1éch chuin 0,86 Do 1éch chuin 1,12
SP1 18,68 SP1 16,33
SP2 20,96 SP2 18,53
M2VOD28N SP3 20,82 M2V0D28B SP3 17,90
Trung binh 20,15 Trung binh 17,66
Do 1éch chuan 1,27 Do 1éch chuin 1,13
SP1 21,0 SP1 16,54
SP2 20,0 SP2 16,34
M2V5D28N SP3 19,67 M2V5D28B SP3 15,15
Trung binh 20,22 Trung binh 16,01
D06 1éch chuin 0,69 Do 1éch chuin 0,75
SP1 22,42 SP1 19,02
SP2 22,35 SP2 18,41
M2V1D28N SP3 21,5 M2V1D28B SP3 19,81
Trung binh 22,09 Trung binh 19,05
Po 1éch chuin 0,51 Do 1éch chuin 0,70
SP1 21,19 SP1 17,45
SP2 23,19 SP2 18,17
M2VOD56N SP3 23,46 M2V0D56B SP3 18,14
Trung binh 22,61 Trung binh 18,18
Do 1éch chuéan 1,24 Do 1éch chuén 0,40
SP1 22,8 SP1 17,37
SP2 23,67 SP2 16,01
M2V5D56N SP3 20,93 M2V5D56B SP3 17,53
Trung binh 22,47 Trung binh 16,91
Do léch chuéan 1,40 Do 1éch chuan 0,83
SP1 24,65 SP1 19,21
SP2 20,84 SP2 20,17
M2V1D56N SP3 22,29 M2V1D56B SP3 20,44
Trung binh 22,59 Trung binh 19,96
Do 1éch chuan 1,92 Do 1éch chuan 0,64
SP1 22,63 SP1 20,18
SP2 21,17 SP2 18,52
M2VOD84N SP3 2478 M2V0OD84B SP3 18,23
Trung binh 22.86 Trung binh 18,96
Do 1éch chuan 1,81 Do 1éch chuan 1,05
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Nhém mau Mau Ii’:llild(nl\%ﬂ(’ie?) Nhém mau Miu 15;;08\%[3;
SP1 38,64 SP1 33,65
SP2 38,64 SP2 36,90
M2V5D84N SP3 33,22 M2V5D84B SP3 33,80
Trung binh 36,83 Trung binh 34,76
Do 1éch chuin 3,12 Do 1éch chuin 1,83
SP1 25,26 SP1 24,03
SP2 26,89 SP2 22,69
M2V1D84N SP3 26,89 M2V1D84B SP3 23,33
Trung binh 26,35 Trung binh 23,39
Do léch chuin 0,94 Do 1éch chuin 0,67
SP1 25,26 SP1 24,03
SP2 26,89 SP2 22,69
M2V1D84N SP3 26,89 M2V1D84B SP3 23,33
Trung binh 26,35 Trung binh 23,39
D06 1éch chuin 0,94 Do 1éch chuin 0,67
Bang 6. Két qua thi nghiém cudng do nén cic miu bé tong M300
Nhém méu Mau il:lo(nl\%[g; Nhém méu Miu Ii,l:ld(nl\%[g;
SP1 24,71 SP1 23,19
SP2 23,88 SP2 23,19
M3VOD7N SP3 23,46 M3V0D7B SP3 22,63
Trung binh 24,02 Trung binh 23,00
Do 1éch chuan 0,63 Do 1éch chuan 0,32
SP1 26,56 SP1 25,43
SP2 23,46 SP2 24,65
M3V5D7N SP3 26,97 M3V5D7B SP3 24,44
Trung binh 25,66 Trung binh 24,80
Do 1éch chuin 1,91 Do 1éch chuin 0,52
SP1 26,07 SP1 25,51
SP2 24,44 SP2 22,56
M3VID7N SP3 26,72 M3V1D7B SP3 22,07
Trung binh 25,74 Trung binh 23,38
Do 1éch chuan 1,17 Do 1éch chuan 1,86
SP1 27,94 SP1 25,69
SP2 26,89 SP2 26,14
M3VOD14N SP3 25,75 M3V0D14B SP3 24,24
Trung binh 26,86 Trung binh 25,40
Do léch chuin 1,09 Do 1éch chuin 0,99
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Nhém mau Mau iidglﬁg; Nhém mau Miu 15;;08\%[3;
SP1 28,92 SP1 26,54
SP2 25,75 SP2 27,03
M3V5D14N SP3 27,78 M3V5D14B SP3 23,51
Trung binh 27,48 Trung binh 25,70
Do 1éch chuin 1,60 Do 1éch chuin 1,90
SP1 27,97 SP1 26,55
SP2 30,08 SP2 27,04
M3V1D14N SP3 30,84 M3V1D14B SP3 25,57
Trung binh 29,63 Trung binh 26,40
Do léch chuin 1,48 Do 1éch chuin 0,74
SP1 29,41 SP1 24,31
SP2 32,49 SP2 26,54
M3VOD28N SP3 30,17 M3V0D28B SP3 27,86
Trung binh 30,69 Trung binh 26,19
D06 1éch chuin 1,60 Do 1éch chuin 1,79
SP1 35,82 SP1 27,96
SP2 33,33 SP2 30,14
M3V5D28N SP3 35,72 M3V5D28B SP3 31,00
Trung binh 34,96 Trung binh 29,61
Po 1éch chuin 1,40 Do 1éch chuin 1,56
SP1 33,23 SP1 29,48
SP2 31,31 SP2 32,03
M3V1D28N SP3 37,18 M3VI1D28B SP3 30,34
Trung binh 33,91 Trung binh 30,61
Do 1éch chuéan 2,99 Do 1éch chuén 1,29
SP1 33,39 SP1 31,07
SP2 34,46 SP2 29,32
M3VO0D56N SP3 33,26 M3V0D56B SP3 29,41
Trung binh 33,70 Trung binh 29,95
Do léch chuéan 0,65 Do 1éch chuan 0,98
SP1 36,55 SP1 30,91
SP2 32,68 SP2 32,40
M3V5D56N SP3 35,51 M3V5D56B SP3 33,42
Trung binh 3491 Trung binh 32,28
Do 1éch chuan 2,00 Do 1éch chuan 1,26
SP1 37,08 SP1 33,14
SP2 33,94 SP2 33,61
M3V1D56N SP3 32,31 M3VI1D56B SP3 32,21
Trung binh 34,44 Trung binh 32,99
Do 1éch chuan 2,42 Do 1éch chuan 0,71
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Nhém mau Mau iid;hig; Nhém mau Miu IS;;OS\%H(};
SP1 35,09 SP1 33,10
SP2 32,86 SP2 34,05
M3VO0D84N SP3 33,94 M3V0D84B SP3 34,36
Trung binh 33,96 Trung binh 33,88
Do 1éch chuan 1,11 Do 1éch chuin 0,65
SP1 37,60 SP1 35,82
SP2 40,15 SP2 36,87
M3V5D84N SP3 42,38 M3V5D84B SP3 38,96
Trung binh 40,04 Trung binh 37,20
Do léch chuin 2,39 Do 1éch chuin 1,59
SP1 34,67 SP1 31,29
SP2 37,70 SP2 36,66
M3V1D84N SP3 33,42 M3V1D84B SP3 33,53
Trung binh 35,26 Trung binh 33,96
Do 1éch chuin 2,20 Do 1éch chuin 2,69

Anh hudng ciia thdi gian bao dudng dén kha ning chiu nén ctia bé tong Hinh 4 thé hién dnh hudng
ctia thdi gian bao dudng dén kha niing chiu nén ctia bé tong. C6 thé thiy tit ca cac miu c6 thoi gian
bio dudng cang lau thi cudng dd chiu nén cang cao. Cudng do chiu nén ting nhanh tir 7 ngay dén 28
ngay nhung ting chim hon tif sau 28 ngay dén 84 ngay trif trudng hop cac t6 mau c6 50% cit bién. Cu
thé cudng do cdc mau ting tif 13% dén 82% khi thoi gian bdo dudng ting tlf 7 ngay dén 28 ngay va tit
7% dén 29% khi thai gian bao dudng ting tif 28 ngay dén 84 ngay. Thdi gian bao dudng cang lau thi
qué trinh thily héa clia xi ming trong bé tdng cang kéo dai va vi thé cudng do bé tong cang cao.

b. Anh hudng ctia ham lugng cat bién dén kha ning chiu nén ciia bé tong

Anh hudng ctia cic ham lugng cat bién khac nhau (0, 50 va 100%) dén kha ning chiu nén ciia bé
tong ciing dugc thé hién trén Hinh 4. Hau hét cic mau c6 ham lugng cit bién thay thé trong bé tong
100% c6 kha ning chiu nén cao nhit (so véi cic miu c6 ham luong cit bién thay thé 0 va 50%) & 7,
14, 28 va 56 ngay, trif trudng hop dbi v6i cac mau bé tong M300 ngam trong nudc ngot & 28 va 56
ngay thi kha ning chiu nén cia miu c6 ham lugng cat bién thay thé 100% chénh léch khong ddng ké
(thap hon tir 1,3% dén 3%) v6i mau c6 ham luong cit bién thay thé 50%. Trong khi d6 ciac miu c6
ham lugng cat bién thay thé trong bé tong 50% c6 kha ning chiu nén cao nhét (so v6i cdc miu c6 ham
luong cat bién thay thé 0 va 100%) & 84 ngay. Khi thay thé 100% cat séng bang cat bién thi cudng do
chiu nén ting tit 2% dén 35% va tai 28 ngay thi ting tif 8% dén 17%. Nhu viy viéc thay thé 100%
cat song bing cat bién trong nghién ciiu tham chi con gitip cai thién kha ning chiu nén ciia tit ci cic
mAu bé tong. Trong khi d6 4nh hudng clia ham lugng cat bién thay thé trong bé tong 50% phu thudc
nhiéu vao mac bé tong, bé tdng M200 thi khi thay thé 50% cat song bang cat bién hau hét cuong do
nén bé tong tai 14, 28, va 56 ngay gidm mot it (tit 0,3% dén 9,3%), nhung dbi véi M300 thi ngudc lai
(ting ti 3% dén 14%). Tai 7 ngay va tai 84 ngdy, cudng do nén bé tong déu ting & tit ca cac mac khi
thay thé 50% cat song bing cat bién (tit 26% dén 81% dbi véi bé tong M200 va tit 7% dén 18% dbi
v6i bé tong M300). Nhu vay ham lugng cét bién thay thé trong bé tong 50% dat hiéu quéi véi bé tong
méc cao hon. Nguyén nhan c6 thé 12 do thanh phén cat trong 1 m® bé tong cta 2 loai bé tong M200
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va M300 khong gidng nhau din t6i ting xt nén khac nhau khi tron thém cit bién v6i ham luong thay

thé cat song 50%.
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Hinh 4. Anh hudng ctia thoi gian bio dudng va ham lugng cit bién dén kha ning chiu nén ctia bé tong

c. Anh hudng ctia diéu kién bao dudng dén kha ning chiu nén ciia bé tong

Hau hét cic mAu bio dudng trong nudc ngot
déu c6 cudng dd chiu nén 16n hon trong nudc min
tif 2% dén 34% (Bang 5 va 6). Hinh 5 thé hién anh
hudng ctia diéu kién bao dudng dén cudng do chiu
nén cta bé tong st dung cét bién tai 28 ngay, cic
mau bao dudng trong nudc ngot ¢6 cudng do cao
hon tit 11% dén 27% so v6i cac miu bao dudng
trong nudc min. Nguyén nhan c6 thé du doén 1a do
qua trinh thiy héa cla xi mang trong bé tong gap
4nh hudng bét 1¢i khi cac miu bé tong dudc bio
dudng trong mdi trudng nuéc man va do d6 anh
hudng dén khé ning chiu nén ctia bé tong [19, 20].
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3. Két luan

Dua trén két qua thi nghiém kha ning chiu nén ctia 180 miu bé tong st dung cat bién véi thoi
gian bao dudng va diéu kién bao dudng khéc nhau, cic két luan c6 thé rit ra nhu sau:

- Cudng do bé tong clia cic mau M200 sau 28 ngay bao dudng phan bd tir 16,01 MPa dén
22,09 MPa. Trong khi cudng do bé tong cla cdc miu M300 sau 28 ngay bao dudng phan bd tir
26,19 MPa dén 34,96 MPa.

- Cudng do chiu nén clia bé tdng st dung cat bién ting nhanh khi bdo dudng tit 7 ngay dén 28 ngay
nhung ting cham hon tif sau 28 ngay dén 84 ngay, tri trudng hop cac t& mau c6 50% cat bién. Cu thé
cudng do cac mau tang tir 13% dén 82% khi thdi gian bio dudng ting tii 7 ngay dén 28 ngay va tit 7%
dén 29% khi thoi gian bao dudng ting tir 28 ngay dén 84 ngay.

- C4c mAu c6 ham lugng cat bién thay thé cét song trong bé tong 100% c6 kha ning chiu nén cao
nhét & 7, 14, 28 va 56 ngay, tuy nhién cidc mau c6 ham lugng cat bién thay thé cét sdng trong bé tong
50% c6 kha ning chiu nén cao nhét & 84 ngay. Khi thay thé 100% cét song bang cat bién thi cudng
dd chiu nén ting tir 2% dén 35% va tai 28 ngay thi ting tif 8% dén 17%. Ham luong cét bién thay thé
trong bé tong 50% dat hi€u qua vdi bé tdng mac cao hon.

- Hau hét cic mau béo dudng trong nudc ngot déu c6 cudng do chiu nén 16n hon trong nudc min
tif 2% dén 34%. Cac mau bao dudng trong nudc ngot c6 cudng dd cao hon tir 11% dén 27% so véi
cdc miu bao dudng trong nudc min tai 28 ngay.

Ldi cam on

Tic gia chan thanh cam on su hd trg tai chinh ctia Quy Phat trién khoa hoc va cong nghé Qubc
gia (NAFOSTED) cho dé tai ma s6 107.01-2019.34.
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