SU BIEN DI CUGNG BO VA HE SO THAM CUA BE TONG TRONG
MOI TRUONG CHUA PHEN 0 BONG BANG SONG CUU LONG

Khwong Vin Huan'

Tém tat: Cuong do va hé sé tham ciia bé téng thay doi theo thoi gian. Trong méi truong
chua phén, méi trieong mdn ¢ dong bang séng Ciru Long, cuong dg bé téng ting, hé so tham
giam chi trong khodng 9 thing ddu, sau dé dién bién ngwoc lai. Chdt lwong bé téng & méi
trieong chua phén cé xu hwdng bi suy giam nhiéu hon méi trieong nhiém man. Mirc d thay déi
hé s6 tham va cwong do ciia bé téng phu thudc vao ty 1é nuwde xi mang (N/X). Khi bé téng c6 ty
16 N/X duwéi 0,50, cueong do va hé sé tham cia bé téng rat én dinh trong méi truong nghién ciru.
Dé nghi khéng sir dung mdc bé tong thap hon M30 xdy dung cdc céng trinh bé téng cot thép o

viing dong bang séng Ciru Long.

I. PAT VAN PE

Dién tich vung chua phén gy dn mon cho bé
tong (BT) va bé tong cbt thép (BTCT) ¢ dong
bang séng Ciru Long (PBSCL) chiém khoang
60% khu vyc védi do pH giao dong tur 3 dén 6,5
[2], con dién tich ving nhiém man chiém
khoang 27% v61 ham lugng sulfat trung binh
khoang 400 mg/lit, lugng mudi NaCl tir 4 — 30
g/lit.[3].

Cong trinh BTCT dugc xay dung ¢ khu vuce
PBSCL sau vai chuc nam khai thac di nhiéu
dau hiéu bi dn mon nhu 16p bé tong bao vé bi
bong troc, bé mit bé tong bi tro da dam, cdt
thép bi gi,...[1]. P& co co so tim cac giai phap
nang cao do bén cia BTCT xiy dung ¢ moi
truong trén ching ta can xac dinh sy bién ddi
cuong do nén va hé sd tham ciia bé tong trong
moi truong an mon chua phen @ DPBSCL.

II. POI TUQONG VA PHUONG PHAP
NGHIEN CUU

Xac dinh su bién doi cuong d6 nén, hé sb
thAm cta mau bé tong ngdm trong 3 moi trudng:
moi trudng nude chua phén va nudc nhiém min
dac trung cho moi truong & DPBSCL; nudc sinh
hoat 1a moi truong dbi chimng.

Vit liéu gia cong mau gdom xi ming Holcim

' Vién Khoa hoc Thuy loi mién Nam

PCB40; cat Pong Nai; da dim Bién Hoa déu dat
yéu cau k¥ thuat sir dung cho bé tong thity cong.
Bé tong nghién ctru str dung mac M20; M30; M40

Bing 1. Thanh phan cdp phéi bé tong nghién ciru

x
Ky " | cat | Dam | Nuge

TT . N/X | mang i
higu (kg) | (kg) | (iv)

(kg)

1 | M20]0,69| 295 | 710 | 1191 | 204
M30 | 0,58 | 350 | 690 | 1177 | 204

3 | M40 | 0,47 | 430 | 620 | 1166 | 204

Cuong d6 bé tong thi nghiém & tudi 7 ngay va
1; 3; 9; 21 thang, s dung mau lap phuong
(10x10x10) cm’, nén méiu theo TCVN 3118:1993.

Heé sb thim ctia bé tong thi nghiém ¢ tudi 1; 3;
9; 21 thang, st dung mau ®150 H300 mm c6 16
rong dudng kinh 10 mm & giita mau. Dung son
epoxy bién tinh son phu hai ddu miu dé cho BT
khong bi an mon. Thiét bi sé tao ap luc nude xung
quanh bé mit ngoai cia mau. Dudi tac dong cua
ap luc, nuoc sé tham va di dan vao tAm mau, sau
do s& chay ra ngoai va duoc thu hoi, Hé s6 thim K
tinh theo dinh luat Darcy trén thiét bi thim Nhat
Model TC-235B (Concrete permeability apparatus
external pressure type). Tiéu chuan thi nghiém:
CRA-C48-92 Standard Test method for water
permeability of concrete [5]
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Moi truong va vi tri ngdm mau gdm:

Moi truong nude chua phén (C): Noi ngam
mau duoc chon tai khu vuc cdng Rach Chanh
thi xa Tan An- Long An. Pdc trung moi trudong
chua phén 1a gia tri pH (Bang 2). Mdi trudng
chua phén ¢ PBSCL chu yéu & céc tiéu ving
DPdng Thap Muoi, Tt Giac Long Xuyén va Ban
Pao Ca Mau. Noi day bi anh huong cua phen 1a
chinh, ngoai ra con chiu sy tdc dong cia man do
nudce bién xAm nhap

MBoi trudng nudc nhiém man (M): Noi ngdm
mau nghién ciru dugce chon tai khu vuc cong

Rach Bun huyén Go Coéng Pong tinh Tién
Giang. Piac trung moi truong nhiém man 1a ham
luong mudi (Bang 3). Mbi trudng nhiém man
gay an mon BTCT khi c6 d0 man lén hon
2,73g/lit (twong tng ham luong sulfat 250
mg/lit). Ving nhiém min tip trung chu yéu
thudc giai dat ven bién.

Moi truong nudc sinh hoat (N): St dung
nudc nha may nude Tha Dic.

Ky hiéu mau: M30-C biéu thi 1a miu bé tong
mac M30 ngam trong moi truong nudc chua
phén “C”.

Bdng 2: Gia tri pH cua moi truong nuoc 6 mot so thoi diém

trong khu viec cong Rach Chanh -Tén An - Long An

Théang trong nam 2007

1 2 3 4 5 6 7 8 9 10 11 12

548 | 5,12 | 4,76 | 4,12 | 3,45 | 3,52 | 3,14 | 3,56 | 4,02 | 552 | 6,21 | 6,21
Gia tri trung binh pH = 4,59
Bing 3: Ham lwong mudi ciia nuwde & mot so thoi diém trong
khu viee cong Rach Bim -Go Cong Péng - Tién Giang
Ham luong mudi (g/1) trong thang trong ndm 2007

1 2 3 4 5 6 7 8 9 10 11 12

25,0 | 24,7 | 232 | 223 | 21,8 | 21,6 | 21,8 | 22,7 | 242 | 24,6 | 25,1 | 26,0
Ham luong mudi trung binh: 23,58 g/lit

Hinh 1. Gia c6ng mdu bé tong thi nghiém
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Hinh 2. Mdu bé téng ngdm ving chua phén
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Bing 4. Két qud phdn tich nguon nwéce sie dung ngdm mau

TT Chi tiéu pH SO,* (mg/l) | Cl(mg/l) | Mg*" (mg/l)
1 Nudc sinh hoat 6,53 205 221 105
2 Nudc Rach Chanh-Long An 3,52 102 97 112
3 Nudc Rach Bun — Tién Giang 7,57 1.840 12.530 615
Gidi han <6,5 < 250 <1000

III. KET QUA VA BINH LUAN

Cin cir vao két qua thir nghiém cuong do nén va
hé s6 thAm mau bé tong & cac tudi ngdm trong 3
moi truong, mot s0 quan h¢ gitra cac dai luong dac
trung duoc thiét 1ap nhu sau: Dién bién cudng do
va hé sb thim ciia bé tong theo thoi gian; twong
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Hinh 3. So sanh sy bién doi cwong do mau bé
tong trong moi truong nuoc NGOT va moi

truong CHUA PHEN
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Hinh 5. So sanh sur bién doi cuong do mau bé
t6ng trong moi truong MAN va CHUA PHEN

Tir két qua bién d6i cudng d6 cua BT theo
thoi gian trong cic moi trudng ngdm mau khac

34

quan giita hé s6 tham va ty 1¢ N/X cua bé tong;
twong quan su bién doi giita hé s6 thim va cuong
do nén cua be tong trong modi truong nghi€n ciru

% Dién bién cuong do bé tong theo thoi gian
trong cac moi trudng ngdm mau khac nhau duoc
thé hién trong Hinh 3; Hinh 4; Hinh 5.
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Hinh 4. So sanh su bién doi cuong do mau bé
tong trong moi truong nuoc NGOT va moi
truong MAN

nhau cho thiy cuong do cia miu BT & moi
trudng nude chua phén, moi trudong nude nhiém
man phat trién kém hon trong méi trudng nudc
ngot; cuong d0 BT & moi truong nudc chua
phén ¢6 xu huéng giam nhidu hon méi trudng
nhiém min (Hinh 5); sau khoang 9 thang, cuong
d6 mot sé mac BT trong mdi trudng chua phén
va nhiém man bat dau giam va két qua trén mau
thir nghiém trén pht hop véi két qua khao sat &
cic cong trinh mdi trudng chua phén va nhiém
man & PBSCL.[4]

% Dién bién hé sb tham cua bé téng theo
thoi gian trong cac moi truong khac nhau duogc
thé hién trong Hinh 6; Hinh 7
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Hinh 6. So sénh su bién do hé s6 tham ciia bé
tong theo thoi gian trong moi truong nuwoc
NGOQOT va CHUA PHEN

Qua tuong quan trén Hinh 6 va Hinh 7 cho
thiy hé s6 thAm cua bé téng thay ddi theo thoi
gian. Hé s6 thim giam manh trong 9 thang dau,
dic biét dbi v6i mac bé tong M20. Sau 9 thang,
hé s6 thim mot s6 mau trong mdi trudong chua
phén da c6 du hiéu ting 1én.

Nhitng dién bién cudng do nén va hé sd thim
clia mau bé tong nhu trén dugc giai thich la
trong 9 thang dau, xi ming tiép tuc dugc thiy
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Hinh 8. Twong quan si phdt trién hé sé tham
cua bé tong va ty lé (N/X) trong moi truong
nuwéc CHUA PHEN

Duya vao tuong quan trén Hinh 8; Hinh 9 cho
thiy trong méi truong chua phén ciing nhu
nhiém man, hé s6 tham cta bé tong giam manh
trong khoang thoi gian 9 thang dau tién. Pic
biét dbi véi BT mac M20. Cac loai bé tong khi
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Hinh 7. So sanh sw bién doi hé s6 tham cua bé
tong theo thoi gian trong moi truong nuwoc
NGOT va MAN

hoéa va cau triic xi miang ngay cang dic chic
hon. Sau 9 thang xi ming van dugc tiép tuc
hydrat hoa tuy nhién toc d6 nho va khong bu lai
duoc tac hai ciia moi truong dan tdi két qua la
sau 9 thang cudng do cia bé tong bat dau giam
va hé s6 thim cua no lai bat dau ting.

% Tuong quan su phét trién gitta hé sb thim va
ty 1€ N/X cta b€ tong trong cdc moi truong ngam
mau khac nhau dugc thé hién trén Hinh 8; Hinh 9
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Hinh 9. Twong quan si phdt trién hé sé tham
cua bé tong va ty lé (N/X) trong moi truong
nuwéc MAN

ty 1€ N/X nho hon 0,50 (twong ung bé tong
M35), hé s6 thim cta bé tong nhé va 6n dinh
trong sudt thoi gian thi nghiém va nd s& bén
viing hon trong moéi trudong bi dn mon.

Tuong quan giita hé sd tham va cudng do
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nén cua bé tong trong cac moi trudng ngdm mau
khéc nhau duge thé hién trong Hinh 10 va Hinh
11. Giira hé s6 thAm va cudng d6 c6 quan hé
thuan nghich. Ung voi cudng do khoang 20
MPa, hé s6 thim K = 4 = 7.10” (cm/s); véi
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Hinh 10 Twong quan giita cwong dé va Hé s6
tham ciia bé téng trong méi truong nudc
CHUA PHEN

Hinh 10; Hinh 11 cho thdy hé s6 goc cua
duong tuong quan trong mién cuong do thip
hon 35 MPa s& 16n hon khoang 8 dén 15 lan hé
s6 goc duong twong quan phan con lai. Nhu
vay, bé tong c6 cudng do 16n hon 35MPa s& on
dinh va bén vitng trong moi trudng chua phén &
DBSCL.

IV KET LUAN

Trong moéi truong chua phén, moi truong
nhiém min & dong bang song Ctru Long, cuong
d6 va hé sb tham cua bé tong thay ddi theo thoi
gian. Trong 9 thang dau cudng do bé tong ting,
hé s6 thim giam, sau d6 cudng do suy giam va

Tai liéu tham khao

cuong d6 khoang 30 MPa, hé s6 thAim K = 7 =
9.10™"° (cm/s); voi cudng d6 khoang 40 MPa, hé
s thim K = 2 = 3.10™° (cnv/s); véi cuong do
khoang 50 MPa, hé s6 thim K = 7+ 10.10™"
(cm/s)
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Hinh 11 Tuwong quan giita cuong do va
Hé s6 tham ciia bé téng trong méi truong
nuwéc MAN

hé s6 thim ting 1én (tinh chéng thim cua bé
tong kém di). Su bién doi cuong do va hé sb
thAm cta bé tong nhu trén 1a do su tac dong cua
moi truong chua phén va nhiém min ¢ dong
bang séng Ctru Long.

O DPBSCL, khi ty 1&¢ N/X thap hon 0,50
(twong trng mac M35), bé tong co cau tric dic
chic nén hé s6 thAm nho va kha 6n dinh trong
sudt thoi gian thi nghiém. Loai bé tong nay sé&
c6 tac dung tot trong viée ngan chin in mon bé
tong cot thép. Pé nghi khong sir dung bé tong
méc thip hon M35 cho cong trinh BTCT ving
chua phén nhu ¢ dong bang song Ciru Long.
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Abstract:
CHANGES IN STRENGTH AND PERMEABILITY OF CONCRETE IN
THE ACID ENVIRONMENT IN THE MEKONG DELTA

Experimental results show the strength and permeability of concrete change with time. In acidic
and saline environments in the Mekong Delta, the strength of concrete increases while its
pearmeability decreases in the first 9 months. After that period, these two parameters change in a
reverse way. The quality of concrete in acidic environments tends to decline more than that in
saline environments. The change level of permeability and strength of concrete depend on the
water-cement ratio (W/C).When the ratio W/C is less than 0.50, the strength and permeability of
concrete are very stable in the research environment. Hence, using the concrete with grade lower
than M30 should not be used for the reinforced concrete constructions in the Mekong Delta.
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