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TGM TAT

Bai bao gigi thieu mat cong nghé chdng thdm mai dya trén co
ché "mao dan nguge”, duoc xem 1a mat budc dat phé trong linh
virc chiing tham cang trinh xay dung. Hién tugng thdm dat 13 van
dé phd bién trong céc cang trinh xay dung, dac bigt |3 vai cac
cdu kién nhu tuang, san mai, tdng hdm, bé chira.... Cac phuong
phap chang tham truyén théing thuang khang higu qua trong thavi
gian dai, do cac vét nit phat sinh trong cau kién gay thdm nudc.
Cong nghé mai dya trén nguyén Iy “mao dén ngugc”, st dung vat
ligu ky nuac hodc sigu ky nedc, gip ddy nuac ra ngoai thay vi
hat vao trong céu kién. Diém manh cia cong nghé nay 1 kha
ndng ching tham hiéu quéa ngay ca khi xu#t hign them cac vét
nirt nha. Cang nghé ching thdm mai nay khang chi ngan nuac
tham vao céu kién nhu céc gidi phap truyén thng ma con ddy
nudc ra khi vat ligu chang thdm bi nit, gidp bao vé céu kién lau
dai. Hon nita, nd ca thé duec ap dung dé dang, khang dai hai ky
thuat cao va co tudi tho bén virng. Cang nghé nay mang dén tiém
ndng ng dung rang rdi trong viec xay dung va bao tri céc cang
trinh, gap phén gidm thiéu chi phi bao du@ng va sira chira.

Tir khaa: Chiing tham; ky nudc; sigu ky nude; mao dan thuan; mao
dén ngugec.

ABSTRACT

The article introduces a new waterproofing technology based on the
“reverse capillary" mechanism, which is considered a breakthrough in
the field of waterproofing construction works. Water |eakage is a
common issue in buildings, especially in structural components such as
walls, roofs, basements, water tanks, etc. Traditional waterproofing
methods often lose their effectiveness over time due to cracks formed
during the operation period of the structures, leading to water seepage.
The new technology based on “reverse capillary” mechanism uses
hydrophobic or superhydrophobic materials to repel water instead of
absorbing it into the structure. A key advantage of this technology is its
ability to effectively prevent water penetration even when hairline cracks
appear. This new waterproofing technology not only prevents water from
seeping into the structure like traditional solutions, but also repels water
when the waterproofing material cracks. So that the structures can be
protected for a long time. Additionally, it can be applied easily, requires
no advanced techniques, and has a long lifespan. This technology has
great potential for widespread application in construction and
maintenance, that helps to reduce repair and maintenance costs.
Keywords: Waterproof; hydrophobic; superhydrophobic; forward
capillary; reverse capillary.

1. MG PAU

TU trudc téi nay, nhiéu cht dau tu hodc cht st dung ludn mét
mai vai tinh trang tham dét cta céc céng trinh xay dung cda
minh, thdm & tudng bao cong trinh, & tdng ham, san mai, san
thugng, ban céng, sé nd, khu vé sinh va & khu giat rdia, & cac bé
nudc ndi, bé nudc ngdm,... nodi chung 13 & tat ca nhiing nai c6
ti€p xuc véi nudc, thudng xuyén hodc khong thudng xuyén. Cé
nhing c6ng trinh chua dua vao s dung da bi tham, nhiéu céng
trinh chi khong bi thdm trong thoi gian dau khéa ngén, sau dé thi
tham tran lan. Té nhat c6 1é khi céng trinh vita hét thai gian bao
hanh thi bi tham, vi khi d6 chl dau tu khéng thé yéu cau don vi
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nao chiu trach nhiém dugc ma tu minh phai bé chi phi ra dé sira
chra, trong khi chi phi khac phuc nay thuong khéng nho, chua
ké viéc sir dung cong trinh trong thdi gian sifa chira cng rat bt
tién.

Khéng chi ¢ Viét Nam ma ca trén toan thé gidi, tham dot céng
trinh xay dung la mot trong sé cac van dé lam dau dau cac cac
don vi tu van xay dung cling nhu cac don vi thi céng. Da c6 nhiéu
giai phap chéng tham, st dung nhiéu vat liéu chéng tham tu loai
c6 nguodn géc hitu co dén vo cg, tu loai ré tién dén loai dat
tién,...[2].

Qua kinh nghiém tham gia tu van ciing nhu xt ly tham mot
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s6 cong trinh (nha phé, khach san, trudng hoc, chung cu,...) tac
gid nhan thay viéc gay ra tham céng trinh khéng phai & ché cac
gidi phap chong tham khéng c6 kha nang chéng tham hay céc
vat liéu chéng thdm khéng c6 tac dung, ma & ché do mét sé
don vi thiét ké chua ndm ré ban chat va dic diém cla cac giai
phap chéng tham nén chon giadi phap khéng phu hgp va/hoac
mét s6 don vi thi cong thuc hién khéng dung, khéng dat theo
chi dan ky thuat ch6éng tham cla cac don vi nghién clu/san
xuat/thiét ké.

Bai bdo nay khéng di sau vao phan tich cac nguyén nhan gay
thdm cu thé ma sé gidi thiéu mét s6 dac diém cla céac gidi phap
chéng tham truyén théng phé bién, tir d6 1am néi bat uu diém
cla gidi phap chéng thdm ung dung co ché’mao dan ngugc’ mai
dugc phat trién trong thdi gian gan day.

2. CAC GIAI PHAP CHONG THAM TRUYEN THONG PHO
BIEN

Vi cac cau kién xay dung thudng xuyén hodc c¢6 kha nang
ti€p xuc vaGi nudc, nguyén tac chung chéng tham la tim moi cach
ngan chan khéng cho nudc tiép xuc véi cdu kién can chéng tham
hodc bit kin dudng thdm cta nudc bén trong vat liéu cla cau
kién (cac dudng thdm nay goi la hé mao dan cta cau kién,
thudng la cac 16 réng x6p li ti théng nhau hodc cac khe nut trong
vat liéu cta cdu kién), lam cho nudc khéng thé xuyén qua ching
(hodc néu nudc c6 xdm nhap dugc vao ciu kién ciing khong
dugc phép xuyén qua chung dé thoat ra cac mat con lai khéng
ti€p xuc véi nudc).

Khi viéc chéng tham tac dong & bé mat cau kién tiép xuc voi
nudc (ngi ma nudc sé di vao cau kién), ngan chdn khoéng cho
nudc tiép xuc véi cu kién can chong tham hoac bit kin dudng di
clia nudc bén trong cau kién, néi cach khac la lam cho nuéc
khéng thé di vao ciu kién, hodc néu c6 thi chi dugc phép xam
nhdp mot it ma théi, ta goi d6 la gidi phap chéng tham thuan.
Con giai phap chéng tham ngugc la khind chi tac dong & bé mat
khéng truc tiép ti€p xdc vsi nudc, ndi cach khac chéng tham
ngugc chi tac déng & bé mat ma nudc sé di ra khoi cau kién, lam
cho nudc khong thé di ra khoi cau kién, khi dé bén trong cdu
kién ‘ngam’ day nudec.
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Hinh 1. Chdng thdm thuan va chdng thdm ngugc

R6 rang la vai ca chéng tham thuan va chéng tham ngugc,
bé mat tac dong chéng tham phai dam bao ‘kin’ hoan toan, chi
mot vai ché chéng tham khong dat c6 thé lam gidm hodc mat
hén hiéu qua chéng thdm, tham chi khi d6, két cdu chéng tham
thuan lai ‘phan tac dung), nghia la lam cho phan nudc da tham
vao cau kién kho ma thoat ngugc ral

Choéng tham dugc xem la hiéu qua khi:

- Bé mat tac déng chéng tham can dam bao 'kin nuéc’ hoan
toan.

- Thai gian khéng dugc tham phai du dai, théng thudng it
nhat phai t&r 10 ndm tra 1én.

Trong thuc té it c6 dan vi chéng thdm trong nudc nao chon

cam két bao hanh chéng tham tir 10 ndm trd én vi nhiéu ly do,
trong d6 c6 ly do céc cdu kién can chéng tham lam tu vira xi
mang va bé tong trong qua trinh sir dung thudng xuyén xuat
hién thém nhiéu vét nlit ma néu khong kiém soét dugc c6 thé
lam mat hiéu qua chéng tham.

Cac cau kién xay dung thudng bi tham nhu tudng xay, thanh
va day bé tong cta bé nudc, tdng ham, sé nd, mai bang va san
phong vé sinh, san giat rira,... nghia la tat ca cac cau kién c6 kha
nang tiép xuc véi nudc, thudng xuyén hodc khéng thudng xuyén.
Ngoai ra cuc bd nhirng ché c6 cac vat liéu khac xuyén qua cau
kién nhu cac dudng 6ng xuyén tudng/san ciing thudng thay
nudc tham quanh ché tiép xuc.
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Hinh 2. Nu6c thdm quanh chd tiép xdc cia dudng dng xuyén cau kién.

Cac giai phap chéng tham trong thuc té€ xay dung rat da dang,
dudi day chi néu mét sé gidi phap chéng tham truyén théng dién
hinh dugc dung phé bién:

(1)- Phi cac 16p vat liéu cach nudc 1én bé mat ciu kién ti€p
xUc véi nudc dé cach ly hoan toan nudc véi ciu kién: Phuaong
phap nay kha da dang, c6 thé 1a quét cac loai san chéng tham
(bao gém ca PU - polyurethane, keo epoxy), trat cac I6p vira
chéng tham, dan cadc mang nhua, mang bi tum, ép céc loai gach
chéng tham, boc cac tdm sgi cac bon (FRP),... R6 rang néu cac
vat liéu cach nudc nay khong bi hu hdng trong qua trinh st dung
cong trinh thi no 1a gidi phap tuyét vai, nhung tiéc thay trong
thuc té, nhiéu trudng hop st dung giai phap nay khéng hiéu qua
hodc chi cé hiéu qua trong thai gian kha ngan ban dau, sau do
mat tac dung do 1&p vét liéu chéng tham bi bung troc, nat va, bi
thuang/rach hodc bi phan hay (vi nhiéu ly do, trong d6 ly do phé
bién la cau kién bi bién dang do chiu luc, chiu chan déng, do co
dan nhiét, do co ngét, do tu bién,... lam xuat hién thém vét nut
md&i hodc mé réng vét nit cl - goi chung la bi nit thém), chua
ké trong qua trinh thi cdng chéng thdm chi can khéng cin than,
dé s6t lai mot vai chd cho nudc xuyén qua cling cé thé lam mat
tac dung ch6ng tham ngay tu dau.

Hinh 3. Chéng thdm tudng va ddy bé nudc béng cach 6p gach men

(2)- Quét cac chat 16ng ¢6 tinh thdm thau manh [én bé mat
cac vat liéu co tinh rong x6p nhu gach xay, vita xi mang (da déng
cung), bé tong, tham chi ca da ty nhién... Khac véi cac 16p chéng
tham & giai phap (1) la‘déc lap’ vai vat liéu clia cau kién nén dé
bi bong troc, nut v, rach,..., cac chat 1éng nay tham vao cdu kién
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3 mot d6 sau nhat dinh dé bit kin phan hé mao dan cla ciu kién
ma n6 thdm thau. DPay ciing |a gidi phap chéng thdm tuyét vdi,
nhung no sé tré nén mat tac dung khi vi ly do nao d6 cau kién bj
nut thém (vGi do sau vét nit vuot qué chiéu day tham thiu cda
chat chéng tham).

Riéng vGi trudng hgp chat 16ng thdm thdu loai tinh thé
(chdng han nhu Silanes va Siloxanes, Sodium Silicate, Lithium
Silicate, Calcium Stearate,...), sau khi thdm th&u vao hé mao dan
cdu kién, n6 phan Gng véi nudc va hoi 8m trong vat liéu dé tao
ra cac tinh thé khéng tham, giup bit kin hé mao dan trong pham
vi thdm thdu, ngan nudc xam nhap vao cau kién [1]. Gidi phap
dung chat 16ng thdm thau loai tinh thé 1a mét gidi phap chéng
thdm mdéi xuat hién trong thoi gian gan day, ciing c6 thé dugc
xem la mot gidi phap dét pha trong cong nghé chéng tham.
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Hinh 4. Co ché lam viéc clia mang chéng thdm tham thdu tinh thé

(3)- S dung cac chat phu gia ch6ng tham trong qua trinh
tron cac thanh phan vat liéu cla vita xi mang va bé téng dé giup
giam 16 rébng/khe nit xuat hién trong cdu kién trong qua trinh
dong cting. Néi chung nhiéu loai phu gia ngay nay c6 kha néng
bit kin hoan toan hé mao dan trong cdu kién nhu phu gia chéng
tham tinh thé (crystalline waterproofing additives), phu gia latex
hodc polymer,... Gidi phdp nay gitp chéng thadm hiéu qua cho
cac cau kién lam tir vira xi mang va bé tong.

Trong s6 cac phu gia chéng thadm, loai phu gia tinh thé la mét
ti€n bd ndi bat trong cong nghé chéng tham thdi gian gan day.
Ngoai viéc tao tinh thé bit kin hé mao dan, n6 con c6 kha nang
han gan dan cac vét nut trong bé tdng (nd sé tac dung vai nudc
tham vao dé tiép tuc tao ra cac tinh thé khéng thadm, gidp bit kin
dan khe nut). Bé rong vét nit téi da c6 thé tu han gén dugc lén
dén 0,5mm [1].

(4)- Lam bit hé mao dan bén trong cdu kién bang cach dua
vao cau kién cac chat tram & thé 1dng (khi thi cdng) béng ap luc
bén ngoai, sau khi dugc dua vao cdu kién cac chat tram sé lap
day tat ca nhitng chd ma nudc c6 kha nang chui qua.

(4a)- Bién phap ngdm nudc xi mang lodng chong tham cling
thuéc giai phap (4): day la bién phap dan gian, it tén kém, nhin
daon gian nhung hiéu qua cao, tuy nhién doi héi thaoi gian khé lau,
c6 thé dén vai tuan hoic ca thang.

(4b)- Bam/tiém keo epoxy/foam la bién phap tién tién hién
nay, cling thudc giai phap (4), cho thai gian x ly nhanh hon
nhiéu so vai bién phap ngam nudc xi mang loang, nhung chi phi
cao hon, nhat la khi dung keo epoxy.

(5)- Mot gidi phap khac dé chéng thdm cho vat liéu via xi
mang va bé tdbng ma khong phai dung thém cac chat phu gia
hodc hda chat chéng tham, la thiét ké thanh phan cap phéi hop
ly, st dung bién phap dam nén chat vat liéu trong qua trinh thi
c6ng (tham chi dam nhiéu 1an) va thuc hién bao duéng tot. Giai
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phap nay néi chung khéng thé triét tiéu hét toan bd cac 16 rbng
va khe nut trong vat liéu, nén thudng khéng ngan dugc hoan
toan viéc nudc tham nhap vao cau kién, ma chu yéu kéo dai thoi
gian thdm clng nhu lam giam luu lugng thdm & muc chdp nhan
duagc.

Hién nay céng nghé duc ly tam céc cau kién bé tong cot thép
cho d6 dac chéc chia bé tdng cuc cao, clng thudc giai phap (5).

(6)- D6i véi cau kién bé téng cot thép, viéc s dung cong
nghé du ung luc (gay Ung suat trudc) tac dung lén cau kién da
doéng ciing gitp gidam dang ké dé réng x8p va loai bé hdu nhu
toan bo cac khe nit bén trong bé tong, nén cling giup tang kha
nang chong tham cda chung.

Trong cac gidi phap chéng thdm trén, cé loai lam viéc & trang
thai‘déo’ (c6 ngudi con goi la chdng tham loai ‘mém’), cé loai lam
viéc 6 trang thai‘don’ (c6 ngudi con goi la chéng tham loai‘cing’).

& day khai niém chéng tham lam viéc & trang thai ‘déo’ dugc
hiéu |a khi cau kién bi bién dang kha 16n, lam cho cau kién bi nit
thém, nhung két cdu chéng tham van khong bi hu héng, van con
dam bao tinh nang chong tham. Con khai niém chong tham lam
viéc & trang théi‘don’ dé chi nhiing két cdu chéng tham sé bi hu
héng, khong con dam bao tinh nang chéng tham, khi cau kién
bi bién dang dan dén cdu kién bi nut thém trong qua trinh khai
thac.

Theo cach phan loai chéng tham ‘déo’ va‘don’ & trén thi ta dé
dang nhan thay loai chéng tham ‘don’ chi phu hgp cho cac cau
kién chiu bién dang nho, khéng cé kha nang lam cau kién bi nat
thém. Loai chéng tham ‘don’ phu hgp khi dung cho san va tudng
cac phong vé sinh, hodc cac bé nudc nhé, hodc cac két cau khong
chiu cac rung déng manh, chiu cac hoat tai thay déi khéng 1én,
it bi co dan theo thai tiét, co ngét con lai it, v.v. Con chong tham
‘mém’ vé nguyén tac phu hgp cho tat ca cac truong hgp két cau,
ddc biét la cdc tudng bao ngoai nha, cdc san san thugng (naoi
nhiét do thudng xuyén thay ddi véi bién dé 16n) ma khéng c6
cac giadi phap cach nhiét, hodc & cac san mai, ban cong c6 dat cac
thap gidi nhiét cho mdy lanh trung tdm (thudng xuyén chju rung
doéng), hay & cac bé nudc 16n c6 muc nudc thay déi nhiéu (hoat
tai thay déi 16n), v.v. Buong nhién trong nhing trudng hgp ma
ca loai ch6ng tham ‘don’ va chéng tham ‘déo’ déu phu hgp thi
viéc chon loai nao ngoai phu thuéc vao yéu té kinh té€ con can
xem xét thém cac yéu t6 khac nhu khéa nang gay 6 nhiém nguén
nudc; kha nang bi phan hay nhanh khi tiép xtc véi nguén nudc
bdn, c6 nhiéu héa chit &n mon; khad nang chiu tac dung cla
ngoai luc tdc dung (nhu luc cha rlra, ma sét, va dap cda dong
chady); khd ndng bdm dinh véi cac loai vat liéu xay dung khac, v.v.

Trong nhiing gidi phap chéng thdm phé bién liét ké & trén,
gidi phap cach ly bé mat cdu kién bang cac loai vat liéu co tinh
déo cao nhu flinkote, son acrylic, mang bitum, mang PU,... thudc
loai chong tham ‘déo’, con lai hau hét thuéc loai chéng tham‘don’.
Riéng gidi phap chéng thdm bang tinh thé tuy c6 gbc vo co
nhung do c6 kha nang dac biét tu lam ‘lién’ cac vét nut (khi tiép
xuc v6i nudc) ma ta cé thé xem né thudc loai chéng tham ‘déo’

Tuy nhién nhiéu loai son chéng thdm cé ngudn géc hitu co,
sau mot vai nam (tuy cé hay khong c6 bién phap bdo vé), dudi
cac tac dong cua thai tiét, cac mang son sé bi ldo hoa hodc phan
hay theo thai gian, mat dan tinh déo (hoac khi bé rong vét nut
phat trién vuot qua kha ndng dan nd clia mang san), thi mang
son nay bi xé rach (hoac do cédc tdc ddng ngoai luc khong mong
mudn lam rach mang son), hiéu qua chong thdm sé giam (bi
tham it), tham chi c6 thé mat kha ndng chéng tham (nghia la cau
kién bi tham nhu khi chua c6 mang son). Riéng véi cdc mang
bitum, mang PU, théng thudng dé déo dugc duy tri tir 10 dén 20
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nam hodc hon (tuy cé hay khéng c6 bién phap bdo vé). Nhu vay
sau khi hét‘tudi tho) cac vat liéu chéng tham ‘déo’ géc hiiu co sé
trd thanh vat liéu ch6ng tham ‘don) nghia la khi cau kién bi nit
thém thi két cdu chéng tham sé bi xé rach va hiéu qua chéng
tham giam hodc mat.

T6i day ta nhan thay cac gidi phap chéng tham truyén théng,
cho du la chéng tham loai ‘ciing’ hay ‘mém’ (trir gidi phap chéng
tham tinh thé) c6 mét nhugce di€ém chung la két cdu chéng tham
s& mat tac dung khi né bi nut, rach, tréc,... Khi tinh trang nut
thém lam hu hong céac I6p chéng thdm da néu trén thi nudc sé
xuyén qua cac ché hu héng nay dé chui vao hé mao dan cda cdu
kién gay tham. S& di nudc dé dang chui vao hé mao dan cta cdu
kién vi hau hét vat liéu cla cdu kién xay dung hién nay déu la cac
vat liéu ua nudc (hydrophilic), c6 tinh hat nuéc manh. Bay cling
la diém yé&u cla cac gidi phap chng thdm truyén théng do cac
vat liéu vra xi mang hodc bé tdng déu la nhiing vat liéu don, rat
dé bi nat thém trong qua trinh s dung, 1am cho cac giai phap
chéng tham truyén théng dé bi mat tac dung (trur gidi phap dung
loai vat liéu chéng thdm tinh thé hodc vat liéu chéng tham con
d6 déo).

3. CONG NGHE CHONG THAM M1 V61 CO CHE “MAO DAN
NGUGQC”: BUGC POT PHA TRONG CONG NGHE CHONG THAM

Dé thay r6 hon ban chit cla co ché chéng thdm dung
nguyén ly ‘mao dan ngugc’ ta nhac lai khai niém vé hién tugng
mao dan théng qua hinh anh minh hoa bén duéi:

Ong 7 khe mao dan
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a) Mao dan ‘thuin’ b) Mao dan ‘ngubic’

Hinh 5. Hién tugng mao dan clia chdt 1ong trong dng dudng kinh nhd hodc khe hep

Do da s6 hién tugng mao dan thudng gap trong cudc séng
Ia hién tugng chat l6ng trong cac 6ng dudng kinh nhé hodc khe
hep bi hut 1én cao hon muc chat 1éng bén ngoai (ma ta tam goi
la mao dan ‘thuan’ - hinh 5a), vi vay ¢ day ta dung ti mao dan
‘ngugc’ dé€ mo ta cho trudng hgp ngugc lai: chat 1dng trong cac
6ng dudng kinh nhé hoac khe hep bi ddy xuéng thap han muc
chat long bén ngoai (hinh 5b).

Nhu da biét, ban chat ctia hién tugng mao dan la do tuang
quan cta luc két dinh (adhesive forces) gilta cac phan tr chat
I6ng va bé mat vat liéu cha 6ng/khe vai luc nodi két (cohesive
forces) gitta cac phan tlr chat 1dng vé6i nhau.

Khi luc két dinh clia cac phan ti chat 1dng va bé mat vat liéu
clia 6ng/khe I6n hon luc noi két gilta cac phan tr chat 1éng, ta cé
hién tugng mao dan ‘thuan’.

Khi luc k&t dinh clia cac phan ti chat 1dng va bé mat vat liéu
clia 6ng/khe nhé hon luc néi két gilra cac phan t chat 16ng, ta
¢6 hién tugng mao dan ‘nguac.

Van dé: Doi véi chat 1ong la nudc, cac vat liéu nhu thé nao sé
gay hién tugng mao dan ‘thuan’ hodc hién tugng mao dan
‘ngugc’?

Theo két qué nghién clu vé hién tugng mao dan [3] thi:

- Nhiing vat liéu nao cé géc ti€p xuc vGi bé mat chat ong noi
chung, nuéc noi riéng (6) nho hon 90° déu co tinh hat nudc,
nghia la cé kha ndng mao dan ‘thuan’. Nhiing vat liéu nay goi la
vat liéu ua nudc (hydrophilic). G6c 6 cang nhd hon 90° thi tinh
hat nudce (hay kha nang mao dan ‘thuan’) cang cao.

- Nhing vat liéu nao ¢ 8 > 90° déu c6 tinh ddy nuéc, nghia
la c6 kha ndng mao dan ‘'ngugc’. Nhiing vat liéu nay goi la vat liéu
ky nuéc (hydrophobic). Géc 6 cang 16n han 90° thi tinh ddy nuéc
(hay kha néang mao dan ‘ngugc’) cang cao. Khi vat liéu ky nudc c6
0> 150° thi dugc goi la vat liéu siéu ky nudc.

D& nhan dién rd hon vé tinh chat ua nudc, ky nudc va siéu ky
nudc cla cac loai vat liéu, ta xem hinh dugi ddy minh hoa ting xu

cla giot nuéc trén bé mat ting loai vat liéu:

I | | |

a) Vét liéu La nudc (6 < 50°) b) Vit liéu ky nutic (6> 90°) ¢} Vét liéu siéu ky nudc (6 = 150°)

Hinh 6. Ung xit cia giot nudc trén bé mit cac loai vat liéu

Lién hé gilta hinh 6 va hinh 5, ta c6 thé thay da s6 cac vat liéu
xay dung théong thudng nhu gach xay, vira xi méng (da dong
cing), bé téng, g6, thép,... déu la vat liéu ua nudc, tham chi ua
nudc manh, néu bén trong ching c6 hé mao dan thi sé xuat hién
hién tugng mao dan ‘thuan’ (nghia 1a nudc sé bi luc mao dan
trong hé mao dan hut vao trong); con cac vat liéu chéng thdm
theo cédng nghé mao dan ‘ngugc’ thudc loai vat liéu ky nudc va
siéu ky nudc, néu bén trong ching c6 hé mao dan thi sé xuat
hién hién tugng mao dan ‘ngugc’ (nghia la nudc sé bi luc mao
dan trong hé mao dan déy ra ngoai néu nuéc c6 khuynh huéng
chui vao hé mao dan). Luu y luc ‘ddy’ ctia vat liéu ky nudc sé nhé
hon lyc‘ddy’ cta vat liéu siéu ky nudc trong cuing diéu kién.

Néi cach khac, nhin hinh giot nudc trén bé mat vat liéu chéng
thdm theo co ché mao dan ‘ngugc’ ta c6 thé dé dang nhan biét
vat liéu chong thdm dé thudc loai ky nudc hay siéu ky nudc.

Hién nay trén thé gidi cing nhu & nudc ta da cé mot sé cong
ty cho ra dgi sdn phdm chéng tham s dung vat liéu ky nudc va
siéu ky nudc, ho khong dung ti‘'mao dan ngugc’ ma thudng s
dung cac thuat ngr nhu‘hiéu Uing 1a sen’ (Lotus effect), ‘vat liéu
siéu ky nudc’ (superhydrophobic), ‘cdng nghé ddy nuéc’ (water
repulsion),...

Tuy nhién da s8 cac san phdm chdng thdm nay déu & dang
mang mong phu [én bé mat cau kién, lam cho nuéc khéng bam
[én bé mat vat liéu chéng tham ma tréi tudt di (khi bé mat cau
kién khong nam ngang). Vi vay khi mang nay bi ndt/rach thi tai
nhiing ché nit/rach dé khéng thé hién dugc kha nang mao dan
‘nguac’ (vi I6p phd qua méng), nudc van bi vat liéu cla cau kién
¢4 tinh ua nuéc (mao dan ‘thuan’) hat vao, nghia la khi mang
chdng thdm bi nut thi hiéu qua chéng tham bi gidm hodc bi mat.

Vi vay mau chét cla giai phap chéng tham theo co ché mao
dan’‘ngugc’ 1a 16p vat liéu chéng thdm phai da day, dé khi né bi
nut theo cdu kién thi khe ndt ca né da sau dé tao luc ddy (mao
dan ‘ngugc’) khéng cho nudc chui qua khe nut trén I6p chéng
thdm, nhu vay nudc khong thé chui vao hé mao dan trong ciu
kién. Con néu cdu kién dugc tao thanh tir vat liéu ky nudc/siéu
ky nudc (& day viét tat la VLM cho gon) thi hiéu qua tu chéng
thadm cuia cau kién la mién ban, cho du cau kién c6 phat sinh
thém bao nhiéu vét nut thi toan bd hé mao dan trong cau kién
sé& day nudc (duong nhién ciing can co diéu kién, sé dugc dé cap
& phan dudi).

Ngoai ra néu cé thém tac déng cla cac luc nao d6 da 16n 1én
phan nudc (ma thang dugc luc mao dan ‘ngugc’) thi nudc van co
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thé bi ddy xuyén qua hé mao dan ‘ngugc’ trong VLM dé chui vao
hé mao dan ‘thuan’ cla cau kién.

Trong thuc té cong trinh xay dung, nudc thudng chiu thém
mot s6 luc tdc ddng nhu luc trong trudng (trong luc), ap luc thay
tinh, 4p sudt trén mat thoang ctia khoi nudc, v.v., tuy trudng hgp
ma cac luc nay c6 tham gia vao va cé thé thing dugc luc ‘mao
dan nguac’ hay khéng dé chui vao hé mao dan gay tham.

Ta xem xét mot s6 trudng hop dién hinh sau:

(1)- V&i trudng hop cau kién c6 dang tudng ding, khe ndt an
sau vao I6p VLM theo phuong vuéng géc véi bé mat I6p VLM
(hinh 73, b):

(1a)- Khi phan nudc ti€p xuc véi bé mat 16p VLM la 16p nudc
moéng chay tu trén xuéng (chdng han nudc mua chay trén mat
tudng bao cla céng trinh), hau nhu khéng cé luc nao ddy nudc
vao khe nut trén vat liéu chéng tham (hinh 7a), nén chac chén
mat tudng cé I6p VLM sé khéng cho phép nudc chui vao, va
tuong sé khong bi tham, cho du tudng lam bang vat liéu cé tinh
mao dan thuan cao.

(1b)- Khi phan nudc tiép xuc véi bé mat I6p VLM 1a khéi nudc
tadc dong trén mot dién réng cla bé mat VLM (chdng han nudc
trong bé chta tac dong Ién thanh bé chia), thi khi ap luc ngang
cla nudc da 1én, né sé thang dugc luc ‘mao dan ngugc’ dé xuyén
qua |ép vat lieu chéng tham va lam cho két cau bi tham (va
ngugc lai, khi dp luc ngang cla nudc nhé hon luc ‘mao dan
ngugc, tudng sé khéng bi tham) (hinh 7b).

\C4u kién can
chéng thdm

VLM

G: Trong luc
N: Luic mao dan ‘ngu'oe’
T: Luc mao dan ‘thuan’

VLM Cé{i kién Ean
; chong tham |
/
Nusc _/L’
/ N
P /-;b 4—Khe nui
/_,;» .
/ >
/
/ »
/

/ >

p:Ap luc thuy tinh
N: Luc mao dén ‘nguoe’
T: Luc mao dén ‘thuén’
Hinh 7. Ung xi cdia nuéc trén mit tudng ding
(2)- Véi truong hgp cau kién c6 dang mat nam ngang (hoac
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€6 d6 déc it, chi vai phan tram), tiép xuc v6i nudc & mat trén clia
I6p VLM (chdng han san mai, san phong vé sinh, day bé chua,...):
phan nudc trén bé mat tiép xdc sé chiu thém tac dung cua trong
luc (néu la 16p nudc mong, minh hoa bang moét giot nudc - xem
hinh 8a; néu la 16p nudc day, khi dé tac dung cla trong luc chinh
la &p luc thay tinh tai bé mat VLM - xem hinh 8b). Khi 16p nudc
da day, trong lugng ctia n6 c6 thé thdng dugc luc ‘mao dan
ngugc’ dé xuyén qua Idp VLM va lam cho két cdu bi tham (ngugc
lai, nuéc van chua thé xuyén qua khe nut dé€ gay tham).

G: Trong luc
p: Ap luc thiy tinh
N: Luc mao dan ngu’o’c

mmmu

" C4ukiéncan
¢ ché’ngthé’mi

Hinh 8. Ung xi cGia nuc bén trén mt san ndm ngang

(3)- V&i trudng hop cdu kién c6 dang mat ndm ngang, ti€p
xUc vGi nudc & mat dudi (chang han tran cla cac phong c6 do
am cao/nhiéu hai nudc hodc day san tang ham, day cac bé chira
ngam:

(3a)- Chang han trudng hgp tran clia cac phong cé dé am cao
/nhiéu hai nudc: Khi khéng cé 16p VLM, hoi 8m sé& bam |én day
tran thanh 16p nudc méng, thong thudng phan nudc nay sé bi
luc mao dan ‘thuan’cuda vat liéu lam tran hat 1én trén qua hé mao
dan gay thadm ngugc lén trén tran (khi trong lugng nudc hit vao
trong khe can bang vai luc mao dan ‘thuan’ thi phan nudc dong
lai dudi tran sé khéng dugc hat 1én nira). Khi cé 16p VLM, céc giot
nudc li ti khéng thé bam 1én tran dé hinh thanh I6p nuéc hay
giot nudc. Diéu nay dé ly giadi do ¢ VLM khéng c6 luc mao dan
‘thudn’ (ma chi c6 luc mao dan ‘ngugc’), cong thém luc trong
trudng, lam cho hoi 8m khéng thé bam vao bé mat ctia VLM (va
cho du (gia st) c6 bam dugc 1én bé mat VLM thi cling khéng thé
tham ngugc Ién trén theo hé mao dan do bi luc mao dan ‘ngugc’
day ra).

(3b)- G trudng hop day san tdng ham, day cac bé chira ngam
(hinh 9): khi xung quanh day nuéc, phan ap luc‘day néi’ tac dung
tir dudi Ién cda khéi nudc néu da 16n dé thdng dugc luc‘'mao dan
ngugc’ dé€ xuyén qua I6p vat lieu chéng tham (ngugc lai, nudc
van chua thé xuyén qua khe nut dé€ gay thdm Ién trén).

Khe nut.

wrmm

Hinh 9. Sit dung 16p VLM dé chéng thdm ngugc day san tang ham
Vé mat dinh lugng, chiéu cao mao dan (chiéu cao muc nudc
dang trong ng mao dan) dugc tinh theo cdng thic ([4]):
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trong d6 & 1a stic cang bé mat; 6 1a goc tham udt; g 1a gia téc
trong trudng; r la ban kinh 6ng mao dan; y 1a khéi lugng riéng
cla nudc.

Tuy nhién trong thuc t€ cac khe nut cla cac vat liéu ua nudc,
ky nudc va siéu ky nudc khéng cé mot kich thudc ré rang, nhat
dinh nhu cta 6ng mao dan trong thi nghiém, nén dé xac dinh
dugc chiéu cao mao dan cla loai VLM nay c6 |& can phai lam rat
nhiéu thi nghiém v&i nhiéu chiéu sau va chiéu réng khe nut khac
nhau dé€ hy vong tim ra dugc cong thic tinh phu hop.

Muc tiéu cta bai bao la ly gidi co ché chéng tham cuia céc giai
phép truyén thong va giai phap mdi, nén tac gia tap trung vao
phan dinh tinh dé hiéu r6 hon ban chat ca ché chéng tham.

V& mit dinh tinh, c6 thé nhan dinh rang néu chiéu day cla
I16p VLM nay nho va/hodc chiéu rong khe nut I6n thi hiéu qua
‘mao dan ngugc’ sé khéng 16n, dan dén chéng tham kém hiéu
qua (va ngugc lai, néu chiéu day cuta I6p VLM nay I6n va/hoac
chiéu rdng khe nut nhé thi hiéu quéa ‘mao dan nguoc’ sé I6n, dan
dén chéng tham sé c6 hiéu qua cao).

4.VE CONG NGHE CHONG THAM DUNG CO CHE MAO DAN
‘NGUGC’ G NUGC TA

Theo tim hiéu cla tac gi, hién tai & nudc ta da c6 sdn pham
chéng tham theo co ché mao dan ngugc ‘made in Vietnam), ma
dién hinh 13 sdn phdm INTOC-05 ctia Cong ty TNHH Tan Tin Thanh
(INTOCQ).

TU cac théng tin gidi thiéu sdn phdm cla cdng ty INTOC thi
chdt ch6ng tham INTOC-05 la mot loai hda chat dung két hgp vai
xi mang, sau khi hoa tron chat nay nay véi xi mang sé dugc mot
loai vita chéng thdm ma sau khi déng cling, néu d6 nudc I&n trén
bé mat thi nudc sé khéng bam dinh 1én bé mat vat liéu ma tao
thanh cac hat nuéc hinh cau (khi giot nuéc nhé) va hinh ma ndm
(khi giot nudc 16n) véi goc tiép xuc 6 > 150°.

Khi hoi nghiéng bé mat nay thi cac giot nudc sé chay tuét di
dé lai bé mat hoan toan khoé rao.

Khi lam cho 18p vira nay bi nit, d6 nudc 1én khe nut thi nudce
van khéng bi hat xuéng bén dudi.

Theo nhiing ndi dung trinh bay 8 muc 3 thi ré rang day la loai
vat liéu siéu ky nudc.

Loai vat liéu nay cé luc két dinh cla cac phan ti nudc va bé
mat vat liéu nho hon luc néi két gilra cac phan tir nudc véi nhau.
Diéu do c6 nghia la néu trong vat liéu chéng tham mdi nay cé
tén tai hé mao dan thi chdng nhiing ching khéng hat nudc vao
ma con ddy nudc ra, lam cho nudc khong thé chui qua cac khe
nut trén chdng. Day chinh [a hién tugng mao dan ‘ngugc’ da dé
cap & trén.

Dén thoi diém hién nay, Cong ty INTOC chua céng b6 cu thé
dinh lugng vé kha nang chéng tham cla san phdm chéng tham
theo co ché mao dan ngugc ctia minh (cu thé la méi tuong quan
gitta chiéu day téi thiéu I6p vira chéng tham, chiéu rong t6i da
khe nut trén né va ap luc t6i da cta khéi nuéc tac dung 1én bé
mat I&p chéng tham ma né van khéng cho nudc tham qua khe
nut).

Ngoai ra loai VLM nay c6 ngudn géc ti xi mang nén van giir
dugc dac tinh bam dinh t6t vao cac bé mat cau kién xay dung
khac nhu bé mat tudng gach, bé mat I6p xi mang trat / lang, bé
mat clia bé téng. Nh& luc bam dinh t6t nay ma viéc st dung VLM
trong chéng tham ngugc cling rat hiéu qua, hau nhu khéng bi
nudc tham ra ti cau kién lam bong tréc.

Do dugc thi cong tuong tu nhu khi trat /lang |6p vira xi mang

truyén théng nén céng tac chong tham bang VLM nay kha don
gian, khong doi hoéi tay nghé cao hay cac dung cu dat tién hodc
thiét bj phuc tap.

Ngoai ra day |a loai vat liéu géc xi mang (vé co) nén tudi tho
clia n6 cling cao nhu cda vla xi mdang/bé tong, gilup gidm nhe
cho céng tac bdo vé, bao tri (cd vé chi phi), tham chi khéng can
phai thay thé sau thai gian dai lam viéc nhu ctia mot sé giai phap
chéng tham truyén théng.

5. KET LUAN

Qua cac ndi dung da trinh bay va phan tich & trén, ching t6i
cho rang viéc ‘phat minh’ ra loai VLM c6 kha nang ‘mao dan
ngugc’ cé y nghia to 16n trong linh vuc chéng tham cac céng
trinh xay dung, dac biét khi két cdu cédng trinh dugc lam tur cac
vat liéu don, nhay cam véi cac bién dang trong qua trinh khai
thac (nghia |a moét bién dang 'nhd’ hoic ‘vira phai’ ciing c6 thé
gay nut vat liéu lam két cau). Va diéu quan trong la cac loai vat
lieu phé bién lam két cdu cong trinh hién nay nhu gach dat sét
nung, vita xi mang (d€ xay, trat) va bé tong, ca bé téng cbt thép
(khong tinh loai du tng luc) déu thudc loai vat liéu don, nhay
cdm vai cac bién dang trong qua trinh khai thac.

San phdm chéng tham theo co ché mao dan ‘ngugc’ cla Viét
Nam la mot niém tu hao cla ngudi Viét, c6 thé noi la mot budc
dot pha trong cong nghé chéng tham. Tuy nhién néu dugc dau
tu nghién ctu thich dang cho viéc xac dinh cac gigi han (kha
nang) chéng tham cua loai vat liéu chéng tham nay thi khi do
mdi dé dang dua cong nghé va san phdm vuon tam thé gidi.

Loi cam on: Tac gid xin chan thanh cdm on Trudng Pai hoc
Bach khoa, PHQG-TPHCM da tao diéu kién vé thoi gian va
phuong tién vat chat cho nghién ctu nay.
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