NGHIEN CUU BE XUAT PHUONG PHAP THi NGHIEM
TINH THAM NUOC PHU HQP CHO BE TONG CO PQ BEN CAO

Nguyén Thi Thu Hwong'

Tém tat: Pé danh gid do bén cho bé tong cac két cdu lam viéc hay cé tiép xiic véi méi truong
niede, mot trong cdc chi tiéu quan trong phai dwoc xem xét la tinh tham nuwde cia bé téng. Hién cdc
tiéu chuan dang dvoc sir dung dé xdc dinh chi tiéu nay déu cé han ché vé do chinh xdc ddi véi bé
tong co do bén ldu dai, 1 logi ¢6 do dic chdc cao va tinh tham nuéde it. Bai bdo dé cdp dén cac
phirong phdp xdc dinh chi tiéu tinh tham nuée cia bé téng, qua dé phan tich so sanh va dé xudt
phirong phdp t6i wu nhdt doi véi loai bé téng c6 dé bén cao g dung cho cdc két cau dé va cong

trinh bdo vé bo bien.

Tir khoa: Bé tong; d6 bén; tinh thAm nudc; dé va cong trinh bao vé bo bién.

I. PAT VAN PE

Céc két cau bé tong va bé tong cdt thép lam
viée hay tiép xtic v6i méi truong nude nodi chung
va bé tong dung trong mai truong bién ndi riéng
thuong rat kém bén so vdi bé tong lam viéc trén
kho do su xam nhdp cua nudc cung cac thanh
phan gay hai khac vao trong két cau bé tong giy
ra su suy gidm cuong d¢ nhanh chéng. Vi bé
tong 1a loai vat li€u rSng nén sy di chuyén cua
dong chat 1ong hay hoi am c6 thé xuat hién
thong qua dong chay, qua sy khuyéch tan hay
qua sy hap thy. Pé danh gia dugc day du ca ba
ché d6 xam nhdp nay, chi ti€u tinh thdm nudc
ciia bé tong duoc xem 1a hiru hiéu nhat. Tuy
nhién theo nhiing tiéu chuan dang duoc st dung
phé bién hién nay thi viéc xac dinh cac chi tiéu
danh gi4 tinh thAm nudc khi ap dung cho loai bé
tong c6 do dac chic cao, tinh thAm nudc it 1a rat
kho khan va d6 chinh xac khong cao. Bai bao s€
dé cap dén cac phuong phap xac dinh chi tiéu
tinh thAm nudc cua bé tong, qua d6 phan tich so
sanh va d& xuat phuong phap phu hop nhit d6i
v6i loai bé tong c6 do bén cao dung cho cac két
céu dé va cong trinh bao vé bo bién.

II. CAC PHUONG PHAP THi NGHIEM
TINH THAM NUOC CUA BE TONG

" Bé mén Vit liéu Xdy dung - Truong Pai hoc Thuy loi.

Theo cac tiéu chuin hién nay, viéc xac dinh
tinh thAm nudc cua bé tong dugc thuc hién theo
mot trong cac nguyén tic chung sau day:

- Xac dinh méac chong tham hay d6 chdng
tham (Water Permeability Grade)

- Xac dinh hé s6 tham theo phuong phap duy
tri dong tham 6n dinh (Constant Flow Method)

- Xac dinh tinh thim nuéc theo phuong phap
do d6 tham xuyén sau (Penetration Method)

Nhimng ndi dung chinh dugc dé cap trong
céc tiéu chuan xac dinh tinh thAm nudc cua bé
tong dugc tom tat nhu sau:

1. Xac dinh mac chéng thim hay d$ chéng
thAm (Water Permeability Grade)

Hién nay tiéu chuén Viét Nam TCVN 3116-
1993 va tiéu chuan Nga (Lién X6 cii) TOCT
12730.5-84 huéng din cach xac dinh d6 chéng
tham véi cac luu y nhu sau:

- Chuén bi mau thu gém 6 vién hinh try
duong kinh bang chiéu cao va bang 15cm.

- Tién hanh bom nudc tao ap luc ting dan
timg cép, mdi cdp 2daN/cm?® (2at). Thoi gian
gilt mau & mot cap ap lyc 1a 16 gio.

- Tang 4p t6i khi thay trén mat vién mau co
xudt hién nudc xuyén qua, khoa van ngimg thir
vién miu bi nudc xuyén qua. Tiép tuc thir cac
vién con lai va ngung thur toan b khi 4 trong 6
vién da bi nudc thim qua.
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Hinh I- May thi nghiém xdc dinh mdac chong
tham véi 6 khoang chira mdu

2. Xac dinh hé s6 thim theo phwong phap
duy tri dong thAm 6n dinh (Constant Flow
Method)

Xac dinh hé sb thdm theo phuong phap duy
tri dong thdm 6n dinh dwgc d& cap trong ba tiéu
chuan: Tiéu chuén Viét Nam TCVN 8219-2009;
M§ CRD-C48-92; Trung Qudc SL48-94. Mot s6
¥ chinh dwoc dé cap trong cac tiéu chuan nay
nhu sau:

- Chuén bj mét té6 mau > 3 vién.

> Theo tiéu chuin Viét Nam TCVN 8219-
2009

- Bom nudc cho mau chiu ap luc nudc ban
dau 1a 1daN/cm? (lat) trong 1 gid. Sau do cir
sau mdi gid ting thém 1 ap luc nhu vay cho dén
khi xuat hién nudc thim qua mau. Tu luc do
khong tang thém ap luc nira ma chi xac dinh
lugng nudce thdm va hé sb thAm & ap luc da dat
duoc.

- Heé s6 tham nuéc cua timg méu bé tong k,
dugc xac dinh theo nguyén tic cua dinh luat

Darcy bang cong thic:
k=7, 0.0
S.T.AP

Trong d6: Q- Lugng nuéc thdm qua, cm’;

8- Chiéu day ctua mau, cm;

n- H¢ s6 xét dén d6 nhot cua nude & nhiét do
khéc nhau (khong thir nguyén);

S- Dién tich bé mat mau thir chiu tham, sz;

7- Thoi gian thi nghiém tham, gidy;

AP =P, - P, 12 hiéu s6 ap luc nuéc ¢ chd vao
P, va & chd ra P, cia mau, biéu thi bﬁng cm cot
nude. Tri s6 P; duoc 1y bang ap suat du ¢ thiét
bi, trj s& P, duoc coi béng 0 khi nudc chay ra
mdt cach tu do khoi mit mau.

> Theo tiéu chuAn My CRD-C48-92

- Bom nudc tao ap trén bé mat mau & muc
13,8 at cho dén khi thim 6n dinh, thong thuong
1a tir 14 dén 20 ngay.

- Po luu lugng nuwéc tham trung binh qua
mau cua 5 ngay thi nghiém cubdi cing khi dong
tham da dat dén trang thai 6n dinh.

- Tinh hé s thdm theo dinh luat Darcy,
cong thirc cu thé nhu sau:

M
K=—r

h
A( L)

Trong d6: K- Hé s6 thAm, cm/s;

M- Luu lugng thdm, cm’/s;

A- Tiét dién mau thir; cm2;

H- Chiéu cao c6t nuée tac dung, cm;

L- Chiéu cao mau tht, cm.

> Theo tiéu chuin Trung Qudc SL 48-94

- Bom nuéc tao ap trén bé mat mau & muc
30 at cho dén khi thAm 6n dinh.

- Do luu luong nudc thim qua miu khi da
dat trang thai on dinh.

- Tinh hé s thim tuan theo dinh luat Darcy
gidng nhu phuong phap ctia M.

3. Xac dinh tinh thim nuéc theo phwong
phap do d tham xuyén siu (Penetration Method)

Phuong phap thi nghiém nay dugc dé cap
trong tiéu chuan ctia Chau Au EN 12390-8:2000.
Cac nodi dung chinh dugc dé& cap trong tiéu
chuan nhu sau:

- Chuén bj mét té6 mau > 3 vién.

- Bom nudc va tang ap toi gia tri (5+0.5) at
trong vong (72+2) gid. Trong qué trinh thi
nghiém, quan sat dinh ky bé mit mau khong
chiu tac dong cua nudc dé xem c6 xuit hién
nude tham xuyén qua khong. Néu quan sat thiy
¢6 nudc thim qua phai ghi lai d&é luu ¥ khi xem
xét tinh chinh xéac cua két qua.

- Sau khi két thic thi nghiém, thao mau ra
khéi may, lau sach bé mit mau tiép xuc truc tiép
v6i nude, ép bira d6i mau theo chiéu vudng goc
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v6i bé mat chiu tac dong cia nudc, do do thAm
xuyén sdu ctia nudc vao mau, chinh xac dén
mm. D thAim xuyén sau do dugc chinh Ia Kkét
qua dé danh gia tinh thdm nudc cia bé tong.

Hinh 2- May thi nghiém xdc dinh hé $6 tham
v6i 4 khoang chira mdu ciia Matest

4. So sanh, phan tich wu nhwoc diém cia
cac phwong phap

- Phuong phap thi nghiém thidm bang chi
tiéu mac chdng thim theo cac tiéu chuan hién
hanh déu doi hoi phai c6 may thir 6 khoang va
mdi cap ap luc do 1a 2at. Pidu ndy cd6 mot sb
han ché d6 1a:

= Hién cic may thi nghiém thim cua mot sb
hing ndi tiéng chau Au thuong ché tao theo
dang 4 khoang, nhu vay loai mdy d6 sé khong
ap dung duoc theo nhing tiéu chuan nay.

= Hon nita viéc ting mdi cap ap la 2at dan
dén két qua thir co thé s& khong duogc chinh xac
dbi v6i cac mau bé tong c6 mic do tham chénh
nhau khong nhiéu vi khi d6 c6 thé két qua do
dugc voi gia tri mac chdng thdm la nhu nhau,
nhung thyc chét co su chénh léch mirc ¢ thAm.
Nhu vay khi can co su danh gia chinh xac véi
céc loai bé tong c6 tinh thAm nudc chénh nhau
khong nhiéu thi chi tiéu mac chdng thim khong
dap tmg duoc yéu cau theo mong mudn.

- Néu xac dinh dugc hé s6 tham thi day sé la
chi tiéu danh gia chinh xac tinh thim nudc cia
bé tong, ké ca trong truong hop nhiing loai bé
tong nay cé tinh thdm nudc gin nhu tuwong
duong nhau vi hé s6 thAm s& luong hoa duogc

tinh chat nay mot cach twong minh hon. Tuy
nhién viéc xac dinh hé sb thim theo phuong
phap duy tri dong tham 6n dinh nhu tiéu chuan
clia My CRD-C48-92, Trung Qubc SL48-94 va
Viét Nam TCVN 8219-2009 hién nay thuc té
khi tién hanh mat rat nhiéu thoi gian va c6 thé
dan dén sai s6 1on dic biét véi truong hop bé
tong co6 do dac chic cao, mirc dd thAm yéu. Ly
do vi khi bé tong c6 do dac chic cao, dé thuc
hién duoc viéc cho nudc thAim xuyén qua mau,
sau d6 do dugc lugng nudc chiay qua trong
khoang thoi gian dai 1a rat kho khan, nhiéu
truong hop khi da ting t6i 4p luc toi da cia may
van khong c6 hién twong nuéc tham qua, nhu
vay tuc la s€ khong xac dinh dugc chi tiéu hé sb
thAm. Hay khi trong truong hop nude tham qua
dugc thi chi 1a nhimg giot nuwéc nho, kho co thé
hing lai thanh mot luong twong d6i dung dé
tinh toan trong cong thirc hé s6 thim, chua ké
khi duy tri thoi gian dai thi khong tranh khoi
nude thim qua lai bi bay hoi mat mot phan.

- Viéc xé4c dinh tinh thAm nudc theo phuong
phap do do thim xuyén sau vao mau s& gilp
giai quyét nhimg han ché cua cac phuong phap
hién hanh va dac biét thich hop cho cac loai bé
tong dac chic cao, muc do tham it. Nhiing uu
diém ciia phuong phap nay la:

= C6 thé tién hanh trén cic may cé 4
khoang vi s& tuan theo nguyén tic té mau véi
s6 luong mau tdi thicu 1a 3 va ldy két qua tinh
toan trung binh.

= Thi nghiém tién hanh trong khoang thoi
gian ngin 13 3 ngay va doi hoi muc do ting ap
khong cao, nhu vy nhiéu loai may co thé dap
ung duogc.

= Dya trén nguyén tic chung cua phuong
phap 1a do d6 thAm xuyén siu c6 thé diéu chinh
thoi gian thi nghiém va cap ap luc dugc duy tri
khi can thiét v6i cac mau co do chéng thdm cao,
tinh thAm nudc it d&& dam bao tinh chinh xéc cua
thi nghiém.

IIl. PE XUAT PHUONG PHAP PHU
HQP CHO BE TONG CO PQ BEN CAO SU
DUNG CHO CAC KET CAU PE VA CONG
TRINH BAO VE BO BIEN

- Bé tong co d6 bén cao sir dung cho cac két
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cdu dé va cong trinh bao vé bo bién thuong
duoc thiét ké cép phéi va vat liéu st dung dé
dam bao dd dic chic cao va tinh thAm nudec it.
Chi tiéu tinh thim nudc 14 tiéu chi quan trong
hang dau khi xem xét vé chat luong cua loai bé
tong nay. Do d6 viéc xac dinh dugc chinh xac
hé sb thdm s& 1a co s& quan trong dé danh gia
chat lugng bé tong nodi chung va tinh bén clia bé
tong noi riéng. Dya vao nhiing phan tich vé wu
nhuoc diém cua cac phuong phép danh gia tinh
tham nudc theo cac tiéu chuan hién hanh cing
véi déc thu cua loai vat liéu dang dugc xem xét,
viéc xac dinh hé s6 thdm ctia bé tong co do bén
cao sir dung cho cac két cdu dé va cong trinh
béo vé bd bién duge dé xuit trén co sd két hop
phuong phap theo tiéu chuan EN 12390-8:2000
cung voi viéc ap dung phuong trinh Valenta.
- Céch tién hanh cu thé theo phuong phap dé
xuat nhu sau:
= Chuén bi va tién hanh thi nghiém gidng
nhu theo tiéu chuan EN 12390-8:2000, tuy
nhién xac dinh thém khdi lugng miu trude va
sau khi cho nudc tac dung thim xuyén qua mau.
» H¢ sb thdm sau d6 duoc xac dinh dua theo
phuong trinh Valenta nhu sau:
_d’v
’ 2t
Trong do: K,- Hé s6 thAm, m/s;
d- Chiéu sau thim xuyén cta nudc trong mau
bé tong, m;
v- Do rong ctia bé tong;
h- Ap lyc tinh theo cot nudc tic dung lén
mau, m;
t- Thoi gian mau chiu 4p, gidy.
= Gia tr1 do rSng v dugc tinh theo cong thire:
m
p=—
Ad.p
Trong d6: m- Khdi lugng nuéc thAm xuyén
vao mau khi tién hanh thi nghiém (g).
Khéi lwong duoc xac dinh bang hiéu sé khbi
luong can mau trude va sau khi thi nghiém tham.
A- Dién tich mit cit ngang cua mau thi
nghiém, cm’;
p- Khéi lugng riéng cua nuée, 1g/em’.

Nhin xét cic wu diém ciia phwong phap
dé xuit:

- Tiéu chuan EN 12390-8:2000 moi chi dimg
lai & budc xac dinh do thAm xuyén sdu cia nudc
vao trong mau thi nghiém va dung két qua do
nhu 1a co s& dé so sanh murc d6 thim cua cac to
mau khac nhau. Tuy nhién, khi danh gi4 tinh
tham nudc ciia bé tong, nhiéu tiéu chuan yéu
cau ky thut d& cdp dén chi tiéu hé s6 tham thi
két qua thir tir tiéu chuin EN 12390-8:2000
chua dap tng dugc.

- Viéc cai bién, bd sung thém ph?m xac dinh
khdi lugng miu trudc va sau khi 1am thi nghiém
dé tir d6 co thé ap dung dinh ludt Valenta tinh ra
hé s6 tham gitp cho két qua thi nghiém c6 tinh
thuyét phuc hon.

- Thoi gian thi nghiém ngan (3 ngay), cap ap
luc yéu cau khong qua cao (5 at) ma van danh
gia chinh xéc dugc chi tiéu hé s6 tham 1a mot uu
diém dang ghi nhan cta phuong phap dé xut.

- Phuong phap dé xuat chi yéu cau tién
hanh trén mot t6 mau 3 vién nén co6 thé dung
cac loai may thi nghiém 4 khoang hay 6
khoang déu 1am dugc.

- C6 thé didu chinh thoi gian thi nghiém va
cap ap luc duoc duy tri khi can thiét voi cac
mau c6 do chéng thAm cao, tinh thAm nudc it dé
dam bao tinh chinh xac cua thi nghiém.

IV. UNG DUNG PHUONG PHAP DE
XUAT THi NGHIEM CHO BE TONG KET
CAU PE BIEN NAM PINH

1. Vit lidu va cach tién hanh thi nghiém

a) Vat liéu thi nghiém

- Xi mang: S dung xi mang Poocling
thuong (PC) loai PC40 Bt Son.

- Tro bay: Dung tro bay nhiét dién Pha Lai.

- Mubdi silic: Str dung mudi silic cung cép
cua hang Castech.

- C6t liéu min: Dung cat Song Lo.

- Cot liéu tho: Dung d4 Kién Khé.

- Phu gia hoa déo: Sir dung phu gia si€u déo
ma hiéu HWR100 cta hang Castech.

- Nudc: Dung ngudn nudc sinh hoat theo hé
thdng cap nudc cta Truong Pai hoc Thuy loi.
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b) Cach tién hanh thi nghi¢m

- Thi nghiém v&i 7 cip phdi, véi mdi cip
phéi s& tién hanh véi 3 t6 miu dé do mac chdng
thim theo tiéu chuan TCVN 3116-1993 va hé s6
tham theo phuong phap dé xuét & hai trang thai

1a miu giit & 46 am can bang ty nhién va miu
dugc sdy dén 40°C dé so sanh.
- Cac t6 mau thi nghiém déu duoc bao
dudng va tién hanh thi nghiém sau 28 ngay tudi.
2. Cac cip phdi nghién ciru

Bang 1- Bang tong hop cac cip phoi bé tong thi nghiém

x CKD X TB SL C b N SD
TT | KH mau

(kg) (kg) (kg) (kg) (kg) (kg) (kg) (kg)
1 FoSoPo 329 329 0 0 703 1219 185 0
2 FoSoPo .4 329 329 0 0 703 1219 145 1,316
3 F30S0Po 4 374 262 112 0 641 1203 150 1,496
4 | Fa5SsPoa 388 272 97 19 629 1197 163 1,552
5 | F20S10Poa 361 253 72 36 647 1205 155 1,444
6 | FisSisPo4 388 272 58 58 626 1197 175 1,552
7 FoSi5Po4 329 280 0 49 681 1218 158 1,316
Trong do: Céc cap phdi thi nghiém trén duoc tién hanh

F(Fly-Ash): Tro bay; S(Silica-Fume): Mugi
silic; P(Plastisizer): Phu gia héa déo giam nudc
Fo: Ty 1¢ tro bay thay thé xi mang 1a 30%

S1o: Ty 18 mudi silic thay thé xi mang 1a 10%
Py 4: Luong dung phu gia hoa déo 1a 0,4% so
v6i khdi luong chét két dinh

cho bé tong M30.
3. Cac két qua thi nghiém tinh thAm nuéc
Két qua thi nghiém xéac dinh méac chéng tham
theo tiéu chuan Viét Nam TCVN 3116-1993 va
xac dinh hé s6 thim theo phuong phap dé xuat
dugc tom tit trong bang sau:

Bang 2- Bang tong hop cic két qua thi nghiém thim

. o K, (m/s) _ e (m5)
TT | KH mau N/CKD | Mic chong tham Shy miu 40°C Mau c6 fi(f) am can
bang
1) 2 3) 4 ) (6)
1 FoSoPo 0,56 6 at 5,94%107" 1,74%10°"
2 FoSoPo.4 0,44 14 at 1,65%107" 0,80%10™"°
3 | F30SoPos 0,40 Ko thim & 30at 1,58*10™"2 0,73*%10"
4 | FasSsPoy 0,42 Ko thim & 30at 1,57%10™2 0,73*%107"
5 | FaS10Po4 0,43 Ko thim & 30at 1,42%10™2 0,58*107"
6 | FisSisPo4 0,45 14 at 1,60%107" 0,75*10™"
7 FoS15Po4 0,48 18 at 1,98*107" 0,87*10™"

4. Nhin xét két qua

- Két qua thi nghiém xac dinh méac chéng
tham cho thay khi mau cé pha phu gia khoang
két hop vé6i phu gia giam nudc do luong nudc
yéu cau nho dong nghia v6i d6 dic chic duoc

cai thién nén v6i mot sd cap phdi khong xac
dinh dugc gia tri nay. Cu thé c6 nhimng cap phdi
mic du di ting ap toi cap ap luc tdi da 30at
nhung nudc van khong thim qua mau nén khong
do duoc mac chong thim (t6 mau 3, 4, 5).
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- Ap dung phuong phap dé xuat co thé do
dugc hé sb thim voi gia tri khac nhau gitta cac
cap phdi nén co co s dé so sanh, danh gia xem
cap phdi ndo 1a tot hon vé kha nang chdng tham.

- Két qua hé sb thAm xac dinh duoc véi cac
t6 mau c¢6 va khong c6 phu gia phii hop véi qui
luat theo 1y thuyét vé sy thay doi chi tiéu nay
véi ty 1€ N/CKD va kich thude cac hat cua vat
liéu thanh phén thay d6i.

V. KET LUAN VA KIEN NGHI

- Céc phuong phap thi nghiém tinh thim
nudc cia bé tong theo nhimng tiéu chudn hién
hanh dugc dung phd bién hién nay c6 han ché
vé thiét bi thi nghiém va tinh chinh xac dic biét
v6i nhimg loai bé tong co do dic chic cao, tinh
tham nudc it.

- Xac dinh tinh thdm nudc theo phuong
phap dé xuat dua trén nguyén tic do do thdm
xuyén sau két hop v6i do khdi luong thay d6i

TAI LIEU THAM KHAO

trudc va sau khi thi nghiém, sau do ap dung
cong thurc theo dinh luat Valenta co thé do duoc
hé s6 thdm vé6i d6 chinh xac cao.

- Phuong phap dé xuat co6 thé ap dung dugc
v6i cac loai may thi nghiém tham ma lai khong
mat nhidu thoi gian nhu nhimg phuong phap
truyén thong khac.

- Ap dung phuong phap dé xuat véi loai bé
tong c6 do bén cao ding cho két ciu dé bién
Nam Dinh cho thay két qua tir phuong phap nay
phi hop vé6i 1y thuyét thim va gan véi nhimng
két qua di duoc tong két tir nhitng nghién ciru
trude vé gia tri ciia hé s6 tham.

- Phuong phap theo dé xuit co thé xem xét
ap dung dé xac dinh tinh thdm nudc cho céc
loai bé tong it thim nhu bé tong cudong do cao,
bé tong tinh ning cao hay cac loai bé tong lam
viéc trong modi truong nudc dic bi€t la moi
truong bién.
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Abstract
RESEARCH TO PROPOSE SUITABLE METHOD FOR DETERMINING THE WATER
PERMEABILITY OF HIGH DURABLE CONCRETE

In order to evaluate the durability of concrete used for hydraulic structures, one of the most
important properties need to be considered is water permeability of concrete. Various existing
standards used for this property seems to be not suitable for the type of concrete with expected low
permeability. This paper presents different methods to determine the water permeability of
concrete, thence discuses and proposes the most suitable method for high durable concrete applied

for sea dike and coastal protection works.

Key words: Concrete; durability; water permeability; sea dike and coastal protection works

BBT nhan bai: 25/11/2014

Phan bién xong: 14/01/2015

74 KHOA HOC KY THUAT THUY LOI VA MOI TRUONG - SO 47 (12/2014)



