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TGM TAT

Cac sur cd tham cang trinh sau khi duge ban giao, dic bigt [a phén
ham, tao sy anh hudng dén cac bén lien quan va tdn kém chi phi rat
nhiéu, dac biet 13 don vi thi cong. Cac yéu td chra duge phan tich
day di nguyen nhan nhung dang ca sr “ngdm dinh” 3 tat cé [ai do
don vi thi cang. Nghién ciu cia nham tac gia vé dinh nghta cac van
de lien quan bé tang chéing tham va giai phép chang tham theo TCVN
ciing nhur tigu chuén BS, ACI dé lam ri mat sd van dé lien quan nhu
“khang tham", "ching thdm" va cac giai phap dugc tieu chudn BS
hiréng dan chao thigt k& chang tham.

Tir khda: Chang tham; khang tham.

ABSTRACT

Waterproofing issues in buildings after handover, particularly in the
basement areas, create significant impacts on all involved parties and
incur high costs, especially for the contractors. There are factors that
have not been fully analyzed to determine the causes, but there seems
to be an “implicit assumption" that all faults are attributed to the
contractor. This study by the authors defines issues related to
waterproof concrete and waterproofing solutions according to TCVN
(Vietnamese Standards) as well as BS, ACI standards, to clarify several
related concepts such as "water resistance," "waterproofing,” and the
solutions provided by the BS standards for waterproofing design.
Keyword: Waterproofing; water resistance.

1 DATVANBE
Cong tac thi cong chéng tham cho céng trinh 1a mét trong
nhiing hang muc quan trong ctia du an vi ngoai viéc bao vé két cau

64| XAYDUNG 02.2025 | ISSN 2734-9888

cbng trinh, chéng thdm cdn mang lai tinh thdm my va céng nang s
dung. Tuy nhién, cong tac chéng tham dang c6 nhimng van dé sau:

- Gia tri cong tac chéng tham chiém ty trong khéng cao, nhung
su €6 cong tac chong tham gay thiét hai chi phi khac phuc cao va
anh hudng trong qua trinh st dung.

- Phan 16n cac su c6 chéng thdm khong duoc chia sé rong rai;
cac don vi thi cdng trai nhiéu kinh nghiém thudng dua ra cac giai
phap an toan thi bi gidi han bdi ngan sach va su canh tranh dé c6 du
an.

- Phan I6n céc gidi phap thiét ké chong tham dugc dén tir sy tu
van clia cac don vi cung cap giai phap va don vi thi céng chong nhat.
Viéc nay thuong it cé ti€ng néi chung gilta cac don vi, dac biét la
chéng tham cho két cdu mong, san ham.

Ngoai van dé trén, trong qua trinh lam viéc, tac gid cling nhan
dugc cau hai 16n 1a “bé tdng da dat cdp chéng tham W12 réi thi ¢o
can phai chéng tham hay khong?”. Trong nghién ctiu nay, tac gia
téng hap cac tai liéu thudc TCVN, cac nghién ctu vé tham cla bé
téng va tiéu chudn Anh - BS dé lam rd 2 van dé sau:

- Bé téng theo dinh nghia c6 cap chéng tham W8, W10, W12 thi
c6 dugc xem la bé tdng chéng tham hay khong? Vay hiéu dung sé 1a
nhu thé nao?

- Vay, d6i véi cong trinh dugc thiét ké bé tong dat cap do bén
va ¢ yéu cau cap thong tham, thi cé can thém giadi phap chong
tham hay khong?

Trong gi6i han tim hiéu, tac gia ¢ gang lam rd cac ndi dung trén
dat trong pham vi chéng tham cong tac phan ngam, méng va san
ham.

2 NOIDUNG NGHIEN cUU

2.1 Pinh nghia bé téng khang tham & cac TCVN lién quan va
tinh hinh thuc té

2.1.1 Phdn biét cac miic do chéng thdm

Theo (Type B Waterproof Systems, 2022), (Ramboll UK, 2009) va
(British Standard, 2022) dinh nghia céc cap dé lién quan dén tham
nhu sau:

Chéng nuéc hay khang nuéc, khang tham (Water Resistance)
thi khong hoan toan ngan chan nudc, ma chi lam giam muc d6 xam
nhap cda nudc. Cac san pham cé kha nang chéng nuéc cao (High
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resistance) co thé chiju dugc mot lugng nudc nhat dinh ma khéng
bi hu héng, nhung khéng bao dam rang ching sé hoan toan ngén
chdn nudc xam nhap dusi moi diéu kién.

Chéng tham (Waterproofing) dugc dinh nghia 1a qué trinh
ngan chan hoan toan su thdm thiu cda nudc 1dng vao mot bé mat
hodc cau trac. Cac san pham va hé théng chéng tham, khéng tham
(Impervious) thudng dugc thiét ké dé tao ra mot hang rao kién cé,
ngan chan su tham nhap ctia nudc.

Chéng hoi nudc (Vapor Resistance) dugc dinh nghia la qua
trinh ngdn chan hoan toan sy thdm thau clia nudc & ca dang 16ng
hodc dang khi. Cac san phdm cé kha nang chéng hai nuéc c6 thé tao
dugc mot bé mat khé rao, khdng dm udt cho moi trudng st dung.

Theo (Ramboll UK, 2009), khéng phai két cau nao cling dugc coi
I & muic Chéng tham (Water proofing). Bé tdng, chdng han, la mét
vat liéu c6 tinh khang nudc tu nhién, nhung van cé thé hap thu nuéc
qua thai gian néu khong dugc xUr ly ding cach, né sé hap thu nudc,
dan dén su hu hai theo thai gian.

-Tém lai, c6 thé hiéu Chéng thim (Waterproofing) dai dién
cho mét cap d6 cao hon cla Khang thdm (Water resistance).
Chéng thdm sé khéng cho nudc tham qua, con Khang tham khéng
¢6 nghia la khong thdm theo (Concrete New Zealand, 2016).

-Khac véi Chong thdm, Khang tham la kha nang chéng nudc chi
thé hién muc do chéng lai suxam nhap cla nudc, chi khoéng phai la
ngan chéan hoan toan. Theo (British Standard, 2022) c& 2 déu cung
cap su bédo vé cau kién khéi sy xam nhap cltia nudc, ddm bao dé bén
va tudi tho cho céc cau tric chiu cac thach thuc lién quan dén nudc,
tuy muic do khac nhau.

-Chéng hoi nudc (Vapor Resistance) dugc coi nhu la cap do
cao nhat, khéng cho phép c6 su xuat hién clia nudc du & dang léng
hoac khi. B&é mat st dung phai hoan toan dugc kho rao.

2.1.2 Tinh tham ctia bé téng va mét sé dinh nghia lién quan

Tinh tham cha bé tédng (Permeability), d6 tham cla bé téng
dugc dinh nghia la kha nang cho phép nudc hodc cac chat léng khac
di qua cdu tric mao quan cla no theo (ACI committee 201). Tinh

tham anh hudng dén kha nang chéng thdm nudc, 86 &m va su hinh
thanh nam mdc, ciing nhu khad nang chiu dung céc yéu t6 moi
trudng. Nghién ctu vé tinh thadm cda bé téng da dugc thuc hién
rong rai trén toan thé gidi, véi nhiéu tiéu chudn va phuong phap
khac nhau dugc thiét 1ap theo (ASTM, 2019), (EN 206, 2013) va (ISO
1920-8, 2009).

Tuang tu cac thi nghiém tiéu chudn nudc ngoai bén trén, theo
(TCVN 8219:2009), Hé sé tham nudc Kt (coefficient of
permeability) clia bé tong: la thé tich nudc tham qua mot khéi bé
téng co dién tich bé mat bang Tm? (hoac 1cm?), chiéu day bang Tm
(hodc 1cm) trong thdi gian 1gid (hodc 1s), khi d& chénh léch ap suat
thay tinh & hai bé mat khéi bé téng bang 1m (hodc 1cm) cot nudc.
Don vi clia hé s6 tham nudc la don vi van téc tinh bang m/h (hodc
cm/s).

Theo (TCVN 8219:2009) va (TCVN 8219:2009), D tham nuéc clia
bé tong thly cong dugc biéu thi bdng hé s6 thadm Kt, cm/s va theo
(TCVN 8218:2009, 2009), (TCVN 8218:2009, 2009) va (TCVN
3116:2022, 2022), D8 chéng thdm nudc clia bé tdng dugc xac dinh
bang cap ap luc 16n nhat ma mau khéng bi nudc tham qua. Po
chdng tham cla t mau dugc xéc dinh bing cdp ap luc I6n nhat ma
khéng it han 4 trong 6 mau khéng bj nudc tham qua. Pé chéng
tham dugc dic trung béi Mac chéng tham (ky hiéu la W).

Tuy nhién theo cac Tiéu chuan Viét Nam hién hanh, chua c6 tai
liéu ndo xac dinh muc dé tuong quan gitia Dd chéng tham nuéc (dac
trung qua hé s6 Mac chéng tham W) va Pd tham nudc (d3c trung
qua hé s6 tham Kt) clia bé tdng mac du cac dac tinh nay van ton tai
song song trong thuc té va trong cac thi nghiém vé tham bé téng.

Theo (GS Nguyén Thuc Tuyén, ThS Nguyén Tién Trung, 2007) va
dugc dang lai & (Céng thong tin dién td& Bé Xay dung): Mac chéng
tham chidung & Nga, Trung Quéc va Viét Nam, & cac nuéc phat trién
khac dung Hé sé tham nudc (Kt) dé biéu thi dé tham nuéc qua bé
téng dudi ap luc. Pd chéng tham (dic trung bai W) va D6 tham
nudc (dac trung béi Kt) clia bé téng la hai mat clia mét van dé, nén
gira W va Kt 6 lién quan véi nhau nhu trong bang 1.

Méac chéng tham W Hé sé tham Kt, [cm/s] Hé s8 tham Kt, [cm/s]
clia mau thi nghiém c6 d6 4m can bang cia mau thi nghiém bo hoa nudc

W-2 Lén hon 7x10° + 2x 108 Lén hon 5x107° + 1 x 10°
W-4 Lén hon 2x10° +7x10° Lén hon 1x107° + 5x 1070
W-6 Lén hon 6 x107° + 2 x 107 Lén hon 5x107"" + 1 x 1070
W-8 Lén hon 1x107° +6x 1010 Lén hon 1x107"" +5x 10"
W-10 Lén hon 6 x107° + 1 x 1010 Lén hon 5x1072 + 1x 10"
W-12 Nhé hon bang 6 x 107° Nhé hon bang 5 x 1072

Bdng 1: Tuong quan gitr W va Kt theo (GS Nguyén Thuc Tuyén, ThS Nguyén Tién Trung, 2007)

Tuong tu, trong bai (KS Cao D Viét, 2010), cing da dé cap van
dé tuong tu vé muc dé lién quan gilia 2 théng s6 trén.

TT | Mac chéng tham W, [at] Hé sé tham Kt, [cm/s]
1 2 4,7x107° +1.0x 107
2 4 2.8x107° +39x10°
3 6 1.5x10° +2.3x10°
4 8 2.3x107°+9.2x 1071
5 10 1.1x107°+2.2x107°
6 12 <8.5x10™"

Badng 2: M&i quan hé gitia mdc chéng thdm W va Hé s6 thdm Kt theo
(KS. Cao Buc Viét, 2010)

-T6m lai: T cac dinh nghia trén dac biét |a D6 tham nuédc (dac
trung bai Kt) dugc quy dinh trong cadc TCVN, ching té rang bé téng
¢6 tinh chat mao dan, hut nudc, thdm nudc (permeability) diéu nay
dan dén bé téng c6 kha nang bi thdm va mao dan nuéc. Théng s6

Do tham nudc (dac trung béi Kt) cla bé téng cing dugc dé cap
tuong tu trong hé théng tiéu chudn nudc ngoai.

-C6 mdi lién hé gilta Mac chéng tham W va Hé sé tham Kt ma
TCVN hién chua dé cap dén ching to bé téng dat bat ky Mac chong
thdm nao van tén tai Hé s6 tham Kt va hoan toan c6 thé bi thdm thau
do Hé s6 tham. Day la 2 mat cila moét van dé.

= V& tinh thdm nudc va mao dan cla bé tdng, diéu nay cé thé
anh hudéng tiéu cuc dén dé bén va tudi tho clia cac cong trinh xay
dung" dugc khdng dinh trong nhiéu nghién ctu khoa hoc. Cu thé,
theo (Mehta, P. K., & Monteiro, P. J. M, 2014), d6 tham thau cla bé
téng c6 thé dan dén su xam nhap clia nudc va cac ion gay hai, anh
hudng dén cdu trac bé téng.

= Do do, viéc hi€u va quan ly tinh tham (permeability) ctia bé
téng la cuc ky quan trong trong thiét ké va thi céng cac céng trinh
xay dung bén viing.
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2.2 Tham khao tiéu chuan BS 8102:2022 vé van dé chng tham

2.2.1 Thiét ké theo cbng ndng

Qua trinh tim hiéu cac quy dinh clia nuSc ngoai, tac gia nghién cdu
tiéu chuan (British Standard, 2022) la tiéu chudn cta Anh, quy dinh &p
dung viéc bao vé cong trinh ngdm chéng lai qua trinh nudc xam nhap.

Theo muc 4.3.1, tiéu chudn néu ré ndi dung ma qua trinh thiét
ké can phai xem xét danh gia la cobng nang sir dung va hoan thién
clia két cau vai su xem xét dua ra vdi bat clryéu cau st dung da dang
trong tuong lai. Viéc nay bao gém thiét ké trong qua trinh st dung
cUa céng trinh va céng tac bao hanh dugc yéu cau.
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D3Gi véi yéu cau cdng nang, tir BS8102:1990 c6 dinh nghia theo
cap do bdo vé tham (tiéng Anh géc la: grade of performance of
waterproofing protection) véi cac goi y cho cac khu vuyc. Ban cap
nhat maéi nhat clia BS8102:2022 dinh nghia cap do bao vé chéng
tham theo cac loai nhu bang s6 1 bén dudi:

Cap d6™ | Dinh nghfa vé higu qua
1 T z L ek P N s T "
la Tham mrée™ va khu vire &m wét™ nir cdc nguon bén trong va bén neodi 1 chap nhin
T 2 a . N i Iy . iy . £ i X £
dhrge, khi dicu nay khdng dnh hircmg den vige sit dung dur kien ctia ket cau dwdi long dat.
Co the can thodt mrde bén trong dé xar Iy vide tham nrde.

1b Khéng c6 hién twgng tham nuede™. Khu vire dm wét™™ tir cae ngudén bén trong va bén
ngodi 1a chap nhan dwoc.

2 Khéng ¢6 hién twgng tham nude 13 chap nhin duge. Khu vie am uét'™® do khéng khi am/’
ngung tu bén trong la chap nhiin dwoe; ¢6 thé can cde bin phap dé quan I¥ hoi nuée
ngung ™,

3 Khong chap nhin hign tweng tham nude hoiie khu vie dm uét . Ciin hi thdng thing gid,
Khir i hodie digu hoa khong khi, phithop véi mue dich s dung d kien™ ™,

Bang 3: Bdo vé chéng thdm - cdp dé bdo vé cho céng trinh dudi dat

Can cb bang 3, yéu cau cap do bao vé chéng tham tang dan tu
1a dén 3. Yéu cau thap nhat 1a 1a vai diéu kién tham nudc® (tiéng
Anh la seepage) va khu vuc 4m u6t© (tiéng Anh la damp). Cap @6 3
1a khé rao hoan toan bai yéu cau khitt m trong khéng khi.

DE dé hinh dung, cac cap dé dugc thé hién nhu biéu d6 hinh 2
trong cUa tai liéu (Ramboll UK, 2009)

KHA NANG KHANG NUGC

It khi ning chéng
nudc xbm nhip Chiing thém Chiéing hol nutc

Uén Khi réo

chp chp 2 cAP 3,4

Hinh 2. So d6 hién thi cac diéu kién cla két cdu ha tang va cac cip do méi truting bén
trong trén thang do trugt vé kha nidng chéng nudc (tic gid st dung BS8102:1990 dé thé hién
4 cdp do)

V@i cac thong tin tham khao trén, tac gia nhan thay viéc dua ra
mot gidi phdp chéng tham can xem xét yéu t6 céng nang s dung
cUa vi tri cong trinh ngam, doéng thai yéu cau vé kha néng cap do
béo vé tham yéu cau va qua trinh sit dung va bao hanh/ bao tri hang
muc c6ng trinh. Day la 1 trong nhing can ct dé gidi phap thiét ké
mang tinh kinh té ky thuat cao.

2.2.2Giai phap chéng thim theo chiic ning va phan tich
ruiro

Tiép theo, tiéu chuan (British Standard, 2022) dinh nghia va phan
loai gidi phap chéng tham theo A, B va C. Giai phap type A dugc dinh
nghia 1a 1 rao can bao vé, la 1 I6p vat liéu dugc ap dung lén bé mat
dé bdo vé ciu kién can dugc chdng thdm. Gidi phéap type B la giai
phap bao vé bang cach tang cudng cdu tric toan ven cla két cau.
Cu thé déi véi bé tong thi cac gidi phap bé sung phu gia, gidam ham
lugng nuGc/XM nham  téng cudng kha nang khang thdm cua bé
téng. Giai phap type C la giai phap bdo vé bang cach thoat nudc, co
thé bén trong hodc bén ngoai.

Viéc thiét ké gidi phap chéng thdm cho 1 cong trinh cu thé c6
thé ap dung theo tiing giadi phap A, B, va C hoac két hop nhu A+B,
A+C, B+C, A+B+C hoac A+A.

DPé 4p dung gidi phap phu hop, tiéu chuan c6 chi dan st dung
theo phan loai cu thé nhu bang & bén dudi:
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| Riii vo lien Mire dg mirde | Baa ve chang tham
quan fen (xem ghi chi) Type A Type B Type C
mure o nue Tpimg coc Twémg BICT
Thap Thap Chép nhin Chap nhan: Chap nhin Co the chip nhin
a) Tﬂu’ng eoc ob thé truy cip e khi cf che
tryre ticp A sia chika v bio bign phap x4 thii
tri tir bén trong ciu tric; phit hop (xem
o D01y
b) Twémg coc dwoe ket hop
v i cdn chéng thim hodn
i hods
¢) Todmg coc dwoe 481 mit
bén trong v mdt irimg bé
tong theo 9.2.1
Thay doi Chap phin neu phin loai “thay dai”
L do purdre it Thémn § kién eda nlid
sim UL
Cao Chap nhin:
a) Sir dung mdt lap trat nhiew [ép vt
Ligy xi ming thich hop hodc cac lop
| phud xi mAng:
b) Tuimg c6 ciu tie b ving theo
* 9.2.1
Cao e dung hé théng Leogi A hodn
todin két dinh

Bien phap giam mi ro

10.3.1).

= Sur dung bag v két hap (=em 6.2.2).
= Keet hop thigt ke thoat mede duod ot ddt va ddam bao ring diey nay duoe duy i (xem 6.9)
* Sir dung réo cin béo v hq:-.'?_an toam (xem Hinh 8).
= Chn G theim eda bgmg efiu e chinh.
* Sir dung be tdng <& phuy gia chéng tham, vi du, theo BS EN 834-2:2008+41:2012 (xem 9.2.1.3).
= Bam bao rAng he 'I]mng thodt mrde va lhm R | d.u. bom. duoe E!u.)' tei dé hé ﬂmng vim o higu wua (xXem

LUL Y Cae pheim loa e parcne ngam duge dinh nghia nhr sau (xem thém mue 5.1.3).

kehi mone nurde g dueee danh gid 1a luén pim trén mit dudi cia san ddv. DG thim aia mat 44t co the ankh heimg dén o 46 mi
ro trong trwomg hop fre QoS g I:h:Lp hode l:h.]}' doi (xem mue 5 ZIJ

kb monre maede ngeien hodic myre mnde ngien treo dirge dinb gd 15 hebn nidfirn e i durdn e sdin gl Flicu nay hi ap dung cho

¢ Cao

. T'Illh
cde ting dia -:I.u1 ch Um |1aug thodt nude 1L,
+  Thay doi

Bang 3-2: St dung cdc gidi phdp bao vé khac nhau dua trén phan logi muc nuéc

Theo bang trén, gidi phap loai B, C chi ap dung cho céng trinh c6
phan loai rdi ro thap va muc nudc thap. TU myc nudc “thay déi”, tiéu
chuan khuyén cdo dling gidi phap loai A hoac két hgp A nhu cac liét
ké t6 hop nhu bén trén.

Can cu theo bang nay, cac don vi Cha dau tu va Tu van c6 thé
phén loai va déanh gia muc dé rdi ro va muc dé nudc dé cé thé dé
xuat ap dung loai gidi phap dé ap dung cho céng trinh.

3 KET LUAN

- Bé téng dugc thiét ké vai cap phoi dat dugc cdp do bén thiét
ké va cip chéng tham theo tiéu chudn dugc hiéu la c6 kha nang
khang tham (water resistance). La c6 kha nang can trd ap luc tham
trong mét thai gian nhat dinh theo thi nghiém TCVN quy dinh. Do
d6, cac don vi cé lién quan dén du an xay dung can hiéu rd hon ban
chét ca khai niém nay dé tir d6 cé gidi phap thiét ké chéng tham
pht hgp cho cong trinh, dac biét phan ham.

- Tiéu chudn (British Standard, 2022) dinh nghia ré cac mdc do
chéng tham khéac nhau d6i cau kién.

- Theo (British Standard, 2022), viéc thiét ké chong thdm can
hiéu ré vé cong nang st dung ctia khéng gian. TUr d6 sé ting dung
cac gidi phap chéng tham theo 3 giai phép loai A, B, C dé t6i uu bai
toan kinh té ky thuat. Viéc lua chon théng qua danh gia rui ro tham
theo tinh chat du an.

- Qua nghién ctu trén, thi viéc 4p dung tiéu chuan BS (British
Standard, 2022) d€ xac dinh bé téng dat cdp chéng tham chi méi dat
loai B clia tiéu chuan va dugc dinh nghia & loai bé téng khang tham.
Theo d6 can xac dinh thém rti ro dé cé thé lua chon phu hop véi vi
tri ctia cau kién.
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