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TCVN 13935:2024

Lé&i noi dau

TCVN 13935:2024 dwgc xay dwng dwa trén co sé tham khao ASTM
E3075-18 Standard test method for water immersion and drying for
evaluation of flood damage resistance (Phwong phap thé nghiém ngdm
nude va lam khd dé danh gia khd nang chiju hw hai khi ngap lut).

TCVN 13935:2024 do Vién Vat liéu Xay dwng — Bd Xay dwng bién soan,
B6 Xay dwng d& nghi, Téng cuc Tiéu chudn Do ludng Chét lvgng thdm
dinh, B Khoa hoc va Céng nghé céng bb.



TIEU CHUAN QUOC GIA TCVN 13935:2024

Vat liéu va két cdu xay dwng - Phwong phap thir nghiém ngam
nwéce va lam kho dé danh gia kha nang chiu hw hai khi ngap lut

Standard test method for water immersion and drying for evaluation of flood damage resistance

1 Pham vi ap dung

1.1 Tiéu chuan nay quy dinh phuong phap th ngam nwéc va lam khé ap dung cho vat liéu xay dyng
st dung trong cac cdng trinh xay dwng cé kha ning ngap trong nwéc 10, bao gdm, nhung khong gioi
han: cac loai vat liéu xay dung va két cAu xay dung, két ciu xay dung la cac phan khong thé tach rai khi
xay ding hoan thién tda nha bao gdm twdng, san, trin, cau thang, vach ngan bén trong, vat liéu hoan
thién, vat lieu 8p va cac hang muc co két ciu va kién tric két hop twong tw.

1.2 Cac yéu cau danh gia cac yéu tb gay ra s hu hai do 11 lut bao gdm, nhung khéng gidi han: tac dong
co hoc clia cac manh vé, toc dd 13, tac ddng clia séng, chénh Iéch ap suat nwdc, x6i man, an mon, &
nhiém hoa hoc va sinh hoc trong nwéc I va cac yéu td khac cé tac dong 1au dai dén strc khde con ngudi

va do bén khi tiép tuc st dung céc két cau xay dyng sau 1T lut.

1.3 Quy trinh thir nghiém ngam nwéc, 1am khé va [am sach trong tiéu chudn nay dwa ra cac diéu kién
tiéu chuan quy mé phong thi nghiém dé danh gia déc tinh clia mau thlr khi ngdm nwéc, lam khé va lam
sach. Quy trinh nay khéng dai dién cho loai nwéc, thdi gian ngdm nuéc, hodc diéu kién lam khd trong
didu kién 10 lut thwe té béi vi véi cac tran 10 lut khac nhau thi cac yéu té nhu loai nwére, chigu sau va thoi
gian ngap nwérc, ciing nhw nhiét d6 va dé dm maéi trudng la khac nhau. Két qua thlr nghiém clia phuong
phap thtr nay chi ra dac tinh k¥ thuat cGa vat liéu xay dyng khi ngam nwéc, lam khd va kha néng lam
sach. Tl két qua thir nghiém trong phong thi nghiém, co thé du bao céc yéu cau dac tinh k§ thuat cla
vat liéu xay dwng can cé trong diéu kién st dung thuc té.

1.4 Quy trinh lam sach trong tiéu chudn nay mé phéng quy trinh lam sach b& mét thwdng xay ra sau
lut va khong thay thé cac tiéu chuin hodc phwong phap lam sach bé mét sau |G lut theo khuyén nghj cla
nha san xuat.

2 Tailiéu vién dan

Cac tai liéu vién dn sau can thiét khi ap dung tiéu chuan nay. Déi véi cac tai liéu vién dan ghi nam cong
bé ap dung thi ap dung ban dwo¢ néu. B4 véi tai liéu vién dan khong ghi ndm cang bé thi p dung phién
ban méi nhat, bao gdbm ca ban sira ddi, bd sung (néu co).

TCVN 9254-1:2012 (ISO 6707-1:2004) Nha va céng trinh dén dung — Tir vung — Phan 1: Thudt nglr
chung.
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3 Thuéat ngir va dinh nghia

Trong tiéu chudn nay s dung céc thuat ngl va dinh nghia chung lién quan dén xay dung céng trinh
duworc néu trong TCYN 9254-1:2012.

4 Nguyén tic va y nghia clia phwong phap thiy

4.1 Phwong phap thi nay quy dinh quy trinh ngdm nwéc, 1am khé va lam sach dé xac dinh do bén khi
ngap nude cla cac loai vat ligu xay dwng da néu tai Diéu 1.1. Phuong phap thir nay dwoc ap dung dé
danh gia dac tinh riéng cla tirng loai vat liéu xay dwng khi ngdm nwéce, lam khd va lam sach: dic tinh

clia ting loai vat liéu cu thé khi ndm trong két cdu xay dung; va dac tinh cla toan bd két cAu xay ding.

4.2 Phuong phap thir nghiém dat mau thlr ngdm trong nuwéc va lam khd nhadm mé phdng cac tac dong
clia qua trinh 1am wét va khd dén mau thir o thé xdy ra khi ¢6 It lut. Sau khi ngam wét va 1am khé, mau
thir sé tiép tuc dwoc lam sach bé mat. Phuong phap thir nghiém nay la mét bién phap dé danh gia dic
tinh clia mAu the khi bj ngam nuéc, 1am kho, lam sach bé mat sau I lut.

4.3 Phuong phéap th nghiém nay xac dinh tinh chét hit nuéc cla cac mau thir khac nhau theo don vi
phan tram d6 tang clia khdi lvong mau thir, tinh chat khd sau khodng thoi gian 1am khé téi khéi lvong
can béng va su thay ddi hinh thai vat Iy ctia mau thir sau khi ngam nuwéc va lam sach bé mat.

4.4 Co thé dung phuwong phap thir nghiém nay dé so sanh déc tinh hut nwéc clia cac mau thir khac
nhau, d&c tinh khé va si thay ddi hinh thai vat Iy sau khi ngam nwéc va 1am sach bé mét. Phwong phap
thtr nghiém nay cling c6 thé st dung dé so sanh kich thwéc vat ly cla mau thiv tai cac thdi diém sau khi
ngam nwdc, ngay sau khi dwa mau thi ra ngoai khdng tiép xtic voi nwéc, sau khi lam kho va 1am sach.

4.5 Cac két qua thir nghiém co thé dwoc so sanh triec tiép voi nhau, phy thude vao cac yéu tb bao gom
kich thwéc clia mau thir va cAu tao clia mau thir 1a ting loai vat lidu xay dung riéng hodc 1a két cau/td
hop cac loai vt liéu xay dwng.

4.6 Kha nang lam sach bao gém: kha nang loai bo tat ca sy phat trién clia nAm méc va vi khuan cé thé
nhin thay trén b& mat mau thlr ma khdng lam anh hwdéng dén hinh dang ngoai quan va tinh ndng cla

mau thir.

5 Thiét bj, dung cu

5.1 Binh hodc thing chira dé ngam mau thik, phai dwoc ché tao tir vat lidu chju &n mén, sach va
khdng cé can ban va phai c6 kich thwéc phit hop dé ngam mau thir trong nwdc theo yéu ciu clia phwong
phap th nay.

5.2 Gia d& mau thiv, [a cac thanh thiy tinh hodc cac vat liéu phu hop, ¢é thé gitr cho mau thir khéng
tiép xdc véi bé mat day clia dung cy chlra nuwde trong suét qua trinh ngadm méu hodc tiép xdc véi mat
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san trong qua trinh 1am kh. Vat liéu ché tao gia d& khong 1am anh hwdng dén cac dac tinh clia mau thi
nhuw gay vét & mau, bién dang cuc bd, hoidc pha hlly mau th(r do vat nang chén mau hodc cac nguyén
nhan khac.

5.3 Hé théng gia d&, khang tao Iuc tac dong vao phan két néi gitra céc loai vat liéu xay dyng trong mau
thee. MAu ther két chu san va twdng co thé cé gia d& & phia dwéi. Mau the két cau trdn nén dwgc treo
sao cho hé thdng gia d& khong tao lyc tac dong dén cac phén két noi.

5.4 Can, co kha ning can véi do chinh xac dén +1g.

6 Thubc thir, vat liéu

6.1 Nwée ngam mau, phai 1a nuéc 4n udng sau khi loc, ¢o nhiét @d (27 + 2) °C, pH ndm trong khodng
(6,0 +9,0), loai bd hon 95 % lwong CI va F- c6 trong nwéc va them vao cac chét dai dién nuwée thai, chat
dai dién ndm méc va chét dinh dwdng nhu sau:

6.1.1 Chét dai dién nwére thai, 10° £ 0,05 x 108 MPN/L Escherichia coli.

E. coli 13 loai vi khuan lanh tinh dai dién cho cac vi khudn co mat trong nudc thai va dat. Pha loang nbi
tiép va do néng dé cho dén khi woc tinh dat ndng do vi khuan theo yéu cau, ndng dd wéc tinh nay goi la
s6 lwong co thé xay ra nhat (Most Probable Number — MPN). Néng d& MPN thuwéng dwgce stk dung khi
ndng dé cac vi sinh vat con thap (<100/g), dic biét trong slva, nuwdc va cac loai thire pham co thé lam
anh hwdng dén sb lweng khuan fac chinh xac. MPN 13 s6 lwgng vi sinh vat cé thé quan sat duoc. Nang
dd dung dich 4, cé thé tinh toan bang cach lap lai theo phwong trinh sau:

zjfﬂl—_ﬁ-“_{lm—n =3k, tym; (A1)
trong d6 :
exp(x): e*;
k : 84 1an pha loang
g  :S6luong éng dwong tinh (co vi sinh vat sinh treéing) twong (ng véi lan pha loang thi j;

m;  : Néng @6 mau ban dau cho vao mdi éng twong (rng véi 1an pha loang thir j;

fj : 86 lwong éng twong tng véi 1an pha loang thi J.
6.1.2 Chat dai dién ndm méc,10° + 0,05 x 10° cfu/L Penicillium brevicompactum, 10° £ 0,05 x 10° cfu/l.
Aurecbasidium pullulans va 10% £ 0,05 x 10° cfu/L Eurotium herbariorum.
Penicillium brevicompactum, Aureobasidium pullulans va Eurotium herbariorum 1a cac loai ndm méc c6
thé sinh tredng trén vat liéu xay dung bj hu hdng do nudc, ¢ thé dé dang nudi cay va phéan biét voi
nhau. Néng 38 ndm méc dwoc biéu thi theo don bj hinh thanh khuan lac, phan 4nh sé lwong t& bao cé

kha nang tang theo cap s6 nhan cé kiém soat.
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6.1.3 Chat dinh dwéng, dich chiét khoai tay c6 ndng do 1 g/L.

Dich chiét khoai tay thay thé chat hiru co' co trong nwée 1, cung cAp chat dinh dwdng lam d&y nhanh
qua trinh phat trién cla ndm méc.

6.2 Mau thir

6.2.1 Mau th(r phai dworc md ta day dl nhét co thé cac théng tin sau: loai vat liéu xay dung, cac chi tiét clia két
cAu xay dung, phuong phép ché tao mau, céc chi tiét co thé anh hudng dén dic tinh clia mau thir khi ngam
nuée, lam khd va lam sach.

CHU THICH 1: Co thé thay ddi kich thudc va ciu tao mau thik tiry thudc vao myc dich clia thie nghiém. Néu muc dich clia thie
nghiém dé danh gia dc tinh clia mot loai vat liéu xay ding cu thé sau It lut thi m3u thi s& chi gdm 1 loai vat liéu xay dng do.
Mau thir don nhu vay cho phép danh gia riéng @ic tinh cla vét ligu xay dyng ma khéng bi anh'hwéng boi dic tinh hat nude,
d&c tinh khé va thay di kich thuwédc clia cac loai vat liéu khac nhw khi thir nghiém véi mau thir 13 td hop cac loai vat lidu xay
dwng khac nhau. Néu muc dich ctia thir nghiém dé danh gia déc tinh clia mét t& hop cac loai vat lidu xay dyeng thi day 1a mau
thir dai dién trong thic té khi cé I lut, m3u thir co thé bao gém mdt td hop cac loai vat lidu xay dwng nhu két ciu twong va san.
6.2.2 Dya vao muc dich cta thir nghiém, mau thr sé bao gém cac méi ndi, day budc, chat két dinh va
céc loai vat ligu khac (vi du: vira xay, bot matit va chét két dinh) va cac mau thir két cau xay dwng cho
phép danh gia dac tinh cla vat liéu xay dwng trong thuc t& hon la mau the chi bao gdm mét loai vat liéu,
phii he'p v&i muc dich str dung trong thirc té. Kich thude clia mau thir sé thay ddi phu thudc vao loai vat
liéu xay dung can thtr nghiém, vi du: kich thuwéc mau thie té khi st dung, tiéu chuan danh gia vat liéu
xay dung trong mau thire t& str dung, muc dich cla thtr nghiém 1a danh gia dic tinh cda tirng loai vat
lidu xay dyng hay dac tinh clia cac vat liéu sl dung trong két cau xay dung.

7 Diéu kién thir nghiém
Nhiét d6 va dd am trong budng dwdng hé mau phdi phit hop véi quy dinh nhu sau:
- Nhiét 6 khong khi trong budng 1a (27 + 2) °C;

- Do 4m twong dbi trong budng khong nhé hon 90 %.

8 Cach tién hanh thir nghiém
8.1 Chuan bji mau thir

Trwée khi ngam mau thir, mau thtr phai dwoc én dinh trong budng duéng hd mau cho dén khi mau thiy
dat khéi Ivong can bang. Khéi lwong can bing ban dau, Wee, phdi dwoc xac dinh trrdc khi ngam méu
thiv. Khéi lwong can bang ban dau duoc xac dinh bing cach can khéi lwong mau thie dinh ky.

CHU THICH 2: Trong thuc té, d6 &m twong dbi thwéng khang dworc kiém soét chinh xac ma ¢ sy dao dong trong thoi gian
diéu hoa mau thir. Sy thay ddi khéi lwong mau thir do sy dao dong d6 m twong ddi thudng nhé so véi tong su thay ddi khoi

lwgng mau thik trong thic t&, chic chan sy ting hodc gidm khéi lvong clia mau thir sé dign ra trong subt thai gian didu hoa
mau thir. Khi mau thir dat khdi lugng can bing, sy thay dbi khéi legng mau thiy lién quan dén sy dao déng dé am twong ddi

8
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¢ thé 1am thay ddi chidu tang hoac gidm khéi lwong mAu thir, day Ia d4u hidu nhan biét m3u thr da dat khéi lwong can béng.
Khéi lwgng can béng co thé dwge xéc dinh khi cé st thay d8i chidu ting hay gidm khéi lwong mAu thir, Nén sk dung tbi thidu
03 két qua d& xac dinh cé sy thay ddi chidu téng gidm khdi lwgng mau thi hay khong.

8.2 Ngam mau

Ngam mau thir trong nwédc & nhiét do (27+2) °C va d6 am twong di trong budng khdng nhé hon 80 %,
hwdng dat ngam mau thir tai 8.2.1 va théi gian ngam mau trong khoang 72 h dén 80 h.

8.2.1 Hwéng didt mau thie

8.2.1.1 Vat lieu/két cAu lam viéc theo phwong thang ding (vi dy mau két cau twong) thi dat mau theo
phwong théng ding dam bdo nwée ngap (50 + 10) % chidu cao clia méu thi.

8.2.1.2 Vat ligu/két cAu lam viéc theo phurong ndm ngang (vi du mau két cau trdn va san) thi dat mau
theo phuong ndm ngang sao mau thir ngap trong nwéc khdng nhé hon 25 mm.

8.2.1.3 Cac mau thv phai dwoc dit trén gia d& dam bao mau thir khéng cham vao bé mat day cia dung
cu chira mau va gitr mAu ngap dén d6 sau quy dinh. Vi cac mau thir ndi trén bé mit nudc, phai st
dung vat nang hoéc cac bién phap khac dé gitr mau ngap dén do sau quy dinh.

8.3 DY hat nwéc

D6 hat nwéc duge tinh theo ty 1& phan trdm khéi lwong mau thir tang 1én sau khi ngdm nwée so voi khdi

lwong can bang clia mau thir ban dau, theo cong thirc sau:

WA = Wust=Wee o 400 1)
Wha

Trong dé:

WA: phan tram khdi lrong mau thir tang 1én sau khi ngam nwéc (%);

Wer: khoi lwgng mau thir wét can dwoc trong khodng 1 h sau khi dwa mau thlr ra ngoai (g);
Wi khéi lwgng clia mau thlr & trang thai can béng ban dau trwédce khi ngam nwéc (g).

CHU THICH 3: Sau khi ngam nwére, khéi lwgng tang 1&n cla mau thiv dwge tinh biing cach 1Ay Wi trir @i Wha. Trong bao céo
thir nghiém, ¢ thé bidu thi thém céc két qua khac ngoai dd hit nurdre, vi du ty (@ ting khdi legng trén thé tich kho clia mau thir
néu cé thé md ta dwoc cach xac dinh thé tich ciia miu thik. Ma t3 bao gbm: thé tich m3u thr ¢o dwgc xac dinh dya trén cac
phan rén clia vt ligu tao nén mau thiv hay khang, thé tich khd dwoc tinh dwa trén kich thude khé thye té do dwoc khi mau thir
dat khdi lwgng can bing hodc tinh dira trén kich thwéc danh nghfa clia mAu thir trong diéu kién khd.

8.4 Lam khé mau

Dwa mau thir ra khdi thiing ngdm mau va dé kho trong mdi tredng c6 nhiét do (27 + 2) °C, dé dm twong
dbi khéng nhé hon 90 % cho dén khi mau thie dat khéi lwong can bang.

8.4.1 Can khdi lwgng mau thir trong khodng théi gian 1 h sau khi dwa mau thir ra ngodi thiing chira dung
dich ngam mau va tiép tuc can dinh ky dé xac dinh thoi diém mau thir dat khéi lvong can bing két thic,
Wie.
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8.4.2 Phai ghi lai khodng thoi gian mau thr dat khéi lgng can bing két thic, W, tinh ti thoi diém dwa

mau thir ra ngoai thing ngam mau.
8.5 Lam sach miu

Theo céc bién phap théng thudng nhuw st dung x& phong diét khuén va nwéc &n ubng, riva sach lai bang
nudc @n udng. Cac sdn phdm boc phi twdng dwoc khuyén khich thao roi dé tao didu kign cho qua trinh
1am khé, c6 thé tiép can vé sinh lam sach phan géc twong, hodc dé kiém tra cac vat liéu bao phi bén
ngoai.

CHU THICH 4: St dung vai soi nhé hodc ban chai mém (khdng chira kim loai) ciing véi nuwéc da dwgce ching minh 14 c6 thé
logi bd ném va cac chét ban nhim vi khuan trén b& mat mau thie da tiép xdc voi dung dich ngam mau.

9 Bao cao thir nghiém

Bao céo thkr nghiém phai bao gdbm cac théng tin nhw sau:

a) Tén don vi thtr nghiém,;

b) Céc thdng tin cin thiét vé mau thtr: ngudi (co quan) glvi mau, dia chi, ky hiéu mau, ngay gtk mép;

¢) Mé ta tbng quan mau thir: Bao gdm tit ca cac bd phan va thanh phan, nha san xuét san pham, tiéu
chuan vat liéu xay dwng da st dung, thong sd k¥ thuat clia vat liéu xay dung da st dung, chi tiét két cAu
xay dwng, ban vé hodc hinh dnh mé ta chi tiét két cu xay dwng va sé lwong mau thie nghiém:

d) M6 ta quy trinh thr nghiém, bao gdm ca dung cu ngdm mau va didu kién méi treong lam khd mau;
e) Két qua thir nghiém chi tiét bao gébm: Khéi lwong can bing mau thir ban dau triedc khi ngdm nwér,
Waa; khdi Iegng mau thlr wét, Wyey phan tram tang khéi lvong mau thir sau khi ngam nuwéce, WA; thoi
gian ngam nwéc; khéi lwong can bang mau thl két thiic, Wi thoi gian mau thir dat khéi long can bang
két thuc k& tir thoi diém dwa mau thl ra ngodi dung cu ngam miu, két qua thtr nghiém mau ndm méc
va chét thai con lai trén b& mat mau thi.

f) M6 td mau thir sau khi két thic tirng phan cla quy trinh thdr nghiém (trwde khi ngam mau, ngay sau
khi dwa mau ra khéi dung cu ngam mau, sau khi [am khé va sau khi lam sach) bao gdbm: bé mat ngoai

quan, sy thay ddi kich thwée vat Iy clia mau thl va cac quan sat tre quan khac ciing hinh anh;

g) Tén, chirc danh clia cac ngwdi thi nghiém cling véi ngwdi viét bao cao thlr nghiém.

10
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Phu luc A
(tham khao)

MOT SO THONG TIN BO SUNG CHO TIEU CHUAN

Phan loai vat liéu/két ciu co do bén ngap nwdc dwa trén cac nghién clru va bao cao clia Co quan

quan ly tinh trang khan cap lién bang FEMA cia My [1] nhu sau:

- Vat lidu c6 do b&n ngap nwoc theo Chwrong trinh phong chdng 10 lut quéc gia (NFIP) clia My
dwoc dinh nghta 1a “cac san pham xay dyng bao gbm vat liéu, két cu hodc hé két ciu co kha nang chiu
dwoc khi tiép xuc trie tiép va kéo dai vai nwée 1t ma khong chiu bat ké thiét hai dang ké nao”. Théi gian
tiép xtc truc tiép va kéo dai it nhat 72 h, va khong chju bat ké thiét hai dang ké nao khi vat liéu/két ciu
xay dwng chi cin 1am sach, vé sinh va cai tao bé mat & I4y lai hién trang nhw ban dau. Chi phi vé sinh,
lam sach va cdi tao it hon chi phi thay thé vat liéu/ két cdu xay dyng. Ngoai ra vat liéu c6 dé bén ngap

nuwdc khéng gay hi hdng cho cac loai vat liéu va két cau di keém.

- T4t ca cac loai vat liéu xay dwng ndm & dwdi do cao I lut co s& déu phai la vat liéu cd do bén
ngap nwérc, ké ca dé 1a vi tri 10 dwoc dw bao. Vi du: cac téa nha & khu vire ven bién gép cdc tran Iyt
twong dbi ngén (thoi gian ngap trong I it hon 24 h) cling déu phai dwoc xay dung bing cac vat liéu co
do bén ngap nuoc.

- NFIP phan thanh 05 loai vat liéu ¢6 d6 bén ngap nwéce trinh bay tai Bang A.1.

Bang A.1. Md ta phan loai vat liéu

[ NFIP [ Phén loai Mb ta

[Co ao | C6 d6 bén ngap nudc cao trong nwdc den’, co thé cb thiét hai trong nwoc |
bén ¢6 tao déng chay qua? Vat liéu c6 thé sl dung sau mdt qua trinh ngap
ngap I 5 nwéc va 1am khé, cé thé 1am sach hoan toan cac chét & nhiém sau 1 tran

. Cac vat liéu nay thudc nhém dwoc phép st dung mot phan hodc bén
ngoai cac két cAu co kha nang tiép xtc trrc tiép véi 1 Iut.

Co dd bén ngap nwéc trong nudc den' sau mét qua trinh ngép nudc va
lam khé, nhing kém bén khi nwde co tao dong chady qua?. Vat liéu cd thé
st dung sau mét qua trinh ngap nwéc va lam khd, cé thé lam sach hoan

# toan hau hét cac chat 6 nhiém?® sau 1 tran Id. Cac vat liéu nay thudc nhdom
¢c6 thé tiép xtc/hodc ngép trong nwérc |0, st dung bén trong cac cau kién
va khang cn yéu ciu bdo vé chéng thAdm dic biét.

Khong i C6 dd bén khi st dung ngap trong nuwéc sach®, khang bén khi st dung ngép
co dd trong nwéc 10. Vat liéu cd do bén khi siv dung ngap trong nuwodc sach voi
bén 3 thoi gian twong tw nhw ngap trong nwéc 1 it nhat 72 h. Vat liéu sau thoi
ngap I gian ngap nwoc va lam khé, khdng thé lam sach hoan toan dé loai bd hét

cac chat 6 nhiém?®.

11
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Bang A.1. M6 ta phan loai vat liéu (két thic)

NFIP Phan loai Mo ta
Khong Khéng cé dé bén khi st dung ngéap trong nwéc sach®. Vat liéu nay thude
co do 5 nhém st dung tai vi tri khd réo, thinh thodng c6 thé cé hoi nwéc hodc b
bén th&dm nwéc nhe. VAt liéu khdng co d6 ban khi trai qua qua trinh ngap nuérc
ngép IO va lam khé.
Khéng cé dd bén khi ngap nwoc sach va bj hu hdng khi ¢ dm. Vat liéu nay
1 thudc nhém chi st dung tai vi tri khé rdo hoan toan. Vat liéu khéng c6 dd
bén khi trai qua qua trinh ngap nwdc va lam kho.

' Nwdre |0 duoc goi a nwde den khi co chira cac chét 6 nhidm nhw nwée thai, hoa chéat, kim loai ning hoac cac chét nguy hai
c6 kha nang gay nguy hiém cho con nguéi.

2 Nwére c6 tao dong chay qua dugc dinh nghfa 1a dong nuéc chuyén dong voi téc do thap tir 5 feet/ gidy (fps) (1,50m/s) tr&
xudng. Dang nuwéc khi chuyén ddng véi van tdc 16n hon 5 feet/ gidy cé thé gay héng céu tric clia vat liéu xay dung.

3 Vat ligu ¢ thé dugc 1am sach hoan toan céc chét 6 nhidm thuong o trong nwdce I, Tuy nhién co mdt sé chat & nhiém nhw
déu khé c6 thé 1am sach trén bé mét bé tong chuwa cé phi I6p bdo vé. Nhikng vét ligu nay sé co d6 bén ngap nwée néu khéng
phai {iép xtic véi mot s& chat 6 nhidm khong thé 1am sach.

4 Nwoe sach bao gdm nwée may cling nhu nwée xam; nude xam [a nwéc thai tir cac hoat ddng sinh hoat théng thudng clia
con ngudi (vi dy: nwde giat, tAm rlea, bdn riva...)

- Bang A.1 ligt ké cac loai vat liéu két ciu va vat liéu hoan thién thwéng st dung trong xay dwng
twéng, san va tran nha. Trong d6, vat lidu loai 1, loai 2 va loai 3 khdng dwoc phép st dung dudi d6 cao
|G lut co s& bdi cac Iy do nhu sau:;

+ Chat két dinh théng thudng cé thé bj hoa tan trong nwéc va/hoac khong bén kiém/axit, bao
gdm ¢ vat liéu chéng tham va chdéng am. '

+ VAt lidu/két cau cé chiva gb hodc gidy hodc vat liéu co thé bj hoa tan, bién chét, pha hay khi
ngap trong nwérc.

+ Lé&p phi san dang tam (vai, cao su) hodc I&p phd twong (gidy dan twong) gay can tré qua trinh
thoat nwde/am khi lam kho I&p vat liéu bén trong 16p ph.

+ V4t lidu khong c6 do 6n dinh vé kich thwérc.

+ Vat liéu hap thu hoac gilr nwéc sau khi bj ngap trong nwéc.

Bang A.2: Tén, phan loai vat liéu va muyc dich sir dung

o . Phan loai vat liéu xay dwng
Muc dich c6do
o str dung e Khéng c6 dé bén
Tén vat liéu xdy dwng bén
Twong/
san | o9 | 5 | a3l 2] 1
tran nha
V4t liéu két cau (san nha, dam, san I6t, ndi ngoai that)
Tam lop amiang [ | O | ] [ J | |

12
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Bang A.2: Tén, phan loai vat liéu va muc dich st dung (tiép theo)

Tén vat liéu xay dwng

Muc dich

Phan loai vat ligu xay dyng |

st dung

Co do
bén

Khéng c6 do bén

Twongl/
tran nhe'L[

San

.
3 2 1

Vit lidu két cau (san nha, dam, san 16t, ni ngoai that)

Gach

Gach 6p lat

Cac loai gach khac (gach do)

Bé tong duc san (bé téng chdng tham)

Tam xi mang/ xi mang - sQi

ogooo

Xi mang/ vira (latex), ché tao tai chd

Gach ngéi dat sét, cé trang men

Bé tong, duc san hodc duc tai chd

O
O

Gach bé tong

O

San pham thach cao

" Tam thach cao co chira gidy

Tam thach cao khéng chira gidy

Tam thach cao tai ché

Vira hodc xi mang Keene's

* T4m thach cao khéng cach am

Tam 6p bén ngoai

Tam bp bén ngoai, cé soi gia cwdng, chdng
tham.

O |ooogoo

Tam carton crng/ tAm van soi ép mat do cao

Tam carton cirng duwoc phll nhwa, trang
men, gia nhiét

Céac loai tam carton ctrng khac

Tam sgi khoang

Ghi cha: TAm soi khoang c6 cau tao tir bong
khoang tan sinh hoc, da nui Itva, tinh bt va dat
sét, va cac hop chat cé chirc nang phan hly
cac chat doc hai trong méi trwong.

Van g dam dinh huwéng (OSB)

Ghi cha: Van OSB (Oriented Strand
Board) Ia mét san pham van gd cong nghiép ¢6
thanh phan cu tao tir vé bao va cac chét két

dinh

Van op bén ngoai

Van chiu lwc & cac canh

Tat ca céc loai van dam dinh hwdng OSB

Van goé dam tron PB

O o ojag
O

13
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Béang A.2: Tén, phan loai vat liéu va myc dich sir dung (tiép theo)

Muc dich — -
h Co do . S
Tén vat liéu xay dwng A% Cng bén Afiong co do b
T L PR A PO P
tran nha
Van gd dan (Polywood)
Ghi chii: Polywood hay con goi la gé dan, 1a gé
cdng nghiép tao thanh tir viéc ép nhiéu lat gb
maéng véi nhau,
Van gb dan dung & viing bién 0 0 O
Van xt ly bang chat bdo quan, hop chat
chia kiém-ddng (alkaline copper quanternary | O O O
ACQ) hoac nito-ddng (copper azole C-A)
Van x( 1y bang chét bao quan, Borate? o o | o
Van ép bén ngoail Van dp vi tri tiép xtc véi
anh sang (WBP — van chiju thoi tiét va chiu| O a O
nhiét)
Céc loai van g6 dan (polywood) khac a O O
| G& tai ché (recycled plastic lumber — RPL)
G6 tai ché véi 80 — 90% Polyethylene (PE) a &
G6 tai ché duoc gia curong bang soi thiy tinh 8] O
G6 ép Polyethylene (HDPE)
(ty 16 HDPE > 95%)
Gb chira chat lam day, ty 1& mun cua hodc a 0
s0i g6 1a 50%
D34 (Stone) o
Tam ho#c khéi d4 ty nhién hoc nhan tao = 0
khong chira chat hap thy, vira chéng tham.
Céac loai da khac ]
Phu kién két cau xay dung (Structural Building
Components)
Khung san, gb, khdi ran (24s), c6 do bén
chéng phan hily (decay-resistant) hodc x& ly | O O O
bang chat bao quan
Khung san, thép® ] O
Thanh dinh va dam, khéi ran hodc gé dan
polywood, lam [&p bdo vé bén ngoai hodc sl
dung chét bao quan. O ]
Ghi chi: Thanh dinh 1a thanh ndm ngang bén
trén 6 clra trong twéng.
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Béng A.2: Tén, phan loai vat lidu va muyc dich sir dung (tiép theo)

Myc dich Ph'én loai vat ligu xdy dwng
o slr dung Co~do Khong cé dé bén
Ten vat liéu xay dwng bén
san | 20" 5 | 43| 2 | 1
tran nha
Thanh dinh va dam (Headers and beam),
OSB - Van gb dam dinh huéng, lam 1&p bao vé 0O O
bén ngoai hodc chiu e & cac canh.
Thanh dinh va dam, thép® a a
Dam chi | (-joists) O O
Tam Panel twong (Wall panels), gé déan
polywood, lam Iop bao vé bén ngoai (exterior a O
grade) hodc s dyng chat bao quan.
Tam Panel twéng (Wall panels), OSB - Van
gd dam dinh hwéng, lam &p bao vé bén ngoai o |
hodc chiu lwc @ cac canh.
Tam Panel tudng (Wall panels), thép® O O
Gé (Wood)
Khéi ran, tiéu chuan, co kich thwdc (2*4s) 0 ]
Kndi ran, tiéu chuan, san pham hoan thién/ o D
cat xén
Khdi ran, cé do bén chéng phan ra O O O
Khdi ran, co xt Iy bang chat bdo quén, hop O 0
chat ACQ hodc C-A
Khdi ran, co xir Iy bang chat bdo quan, hop . .
chét Borate?

VAt liéu hoan thién (pha san, hoan thién twong va tran, cach nhiét, ta/hdp (cabinets), civa ra

vao, vach ngin va civa sd)

Gach ngbi asphalt® (Asphalt tile)
S( dung chéat két dinh asphalt 0 O
Cac loai khac a 0
Ta/hép, tich hgp — built in
Go a 0
Van gé dam tron PB O O
Kim loai® O ]
Thém (Carpeting) | a
Gach ngdi gdm st
Str dung chat dong két O O u]
St dung chat két dinh hitu co O O a
Gach ngdi bé tong, st dung chat dong keét ] | O

15



TCVN 13935:2024

Bang A.2: Tén, phan loai vat liéu va muc dich str dung (tiép theo)

Tén vat liéu xay dwng

Muc dich
sir dung

Phan loai vat liéu xay dwng

C6 dd
bén

Khéng co6 d bén

San

Twong/
trin nha

Van cach nhiét va am Corkboard
Ghi chii: Vat liéu ché tao bang li-e ép, ding dé
cach dién va lam bang tin

O

Clra ra vao

Gb, ¢é cau triic rong

G8, cd két cAu nhe

a

Gb, c6 cu tric ran

Kim loai®, ¢6 cau tric rong

Kim loai®, ¢6 cau tric 16i bang gd

Kim loai®, ¢6 cdu tric I6i chira day bot

Soi thly tinh, 16i bang gb

Oooooog g o

Oooono

Epoxy, s dung tai ché.

Kinh (dang tam, c6 mau, panel)

O

| Khéi kinh (glass blocks)

] .

Vat liéu cach nhiét

Str dung chat tao bot kin hodic bot phun
polyurethane (SPUF - Sprayed polyurethane
foam)

Soi thay tinh — vé co, béng khoang: dugc
phun, bao phi hodc [dm tam cach ly

Cac loai khac (cellulose, cotion, st dung
chét tao bot hd...)

Linoleum — Vai phi san

Ghi chi: Linoleum la mét loai san riéng biét
dwoe 1am chl yéu tir vat liéu polyme, thwéng
ban & dang cudn.

Magnesit (Magnesium oxychloride)

Ghi cha: Magnesit dwgc hinh thanh théng qua
qua trinh cacbonat héa olivin cé méat clia nwéc
va cacbon dioxit & nhét do va ap suéat cao

Vat lieu phd san danh mastic

PhU san mastic, ché tao tai chd

Kim loai, khdng chira sat (nhém, déng hodc
kém)

Kim loai

Khéng chira sat (nhdm, dong hoac kém)

Kim loai®, co chira sat
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Bang A.2: Tén, phan loai vat liéu va muc dich sir dung (tiép theo)

Tén vat liéu xdy dwng

Muc dich
str dung

Phén loai vat liéu xay dwng

Co do

. Khong ¢6 do bén
bén

[ Twong/

San i
tran nha

Son

Son ky nwéc gbe dau va polyester-epoxy

O

Son nhira cao su

O

Vach ngan, co thé udn gap duoc

Go

Kim loai®

O

Boc vai ky thuat

O

Vach ngan, cb dinh

Khung bang gd

Kim loai®

Kinh, khéng chiu lyc

Kinh, cwong lyc

Oojgologa

Thach cao, dang khdi ran hoac block

algygyojo

Polyurethane (vai polyurethane), ché tao tai chd

Xi mang coé chira nhil twong polyvinyl acetate
(PVA)

Cao su

Tao hinh va hoan thién bang chét két dinh
epoxy polyamide hodc chét két dinh cao su

Cac loai khac

Tam hoac gach/ngdi® cao su

C6 chat két dinh/keo hoa hoc

C4c loai khac

San silicone, ché tao tai ché

Thép (panels, dam, phd san/tam lop

Ca ph chat ky nwéc?

Khéng ph chat ky nwéc

Gach Terazo

Ghi chi: 1a vat liéu xay dung khdng nung tng
hop tao thanh tlr cac hat nhé nhw da granite, da
cdm thach, da séi tw nhién, thdy tinh, bé tong
hodc nhira epoxy....

San/tdm lp nhya vinyl amisng (ban vinyl)®

Cé chét két dinh asphalt

Cac (rng dung khac
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Bang A.2: Tén, phan loai vt liéu va muc dich st dung (két thac)

Muc dich Phan loai vat liéu xay dwng
: Cé dd R
Tén vét liéu xay dung saung bén | (hOng o ddben
san | WO ol 3| 2 | g
tran nha
San/tam nhya vinyl (dwoc phl vat liéu cork
_ . g | O
hodc phia sau san pham gd)
San/tdm nhua vinyl (@dng nhat)®
Co chat két dinh hoa hoc O O
Cac (rng dung khac O O
Lép pht twéng
Ché tao tir gidy, vai bao bi, vai O a
Giay dan twong, nhua, viny! O 0
L&p phh san bang gé
G6 (khéi ran) O O
Pht san bang gb ky thuat O O
Pht san bang tAm nhya O O )
Khoi cé thanh phan g8, [at trén vika ximang | O O
Khéi c6 thanh phan gd, dwoc dat trén hodc 0 o
Iat khi gia nhiét hodc bitume
T Cac kndi ba téng chwa dwgc dién day co thé tao thanh 16/ving chira nwoc sau |a Iut, diéu nay gay can tr& kho khan co

qua trinh lam sach cac khdi bé téng dé néu nwée 10 b 6 nhiém.

2 G dugre x( Iy bang chét bao quan Borate co thé dat cac yéu chu ki thuat clia NFIP v& d6 bén chéng ngap i, tuy nhién
chét borate c6 thé bj rd ri/ chiét ra bén ngoai méi trudng.

3 Khang nén sir dung tai khu virc gan bd bién.

4 Vi dy cac loai g5 co kha niing chdng phan hiy nhw g8 6, gb cay tuyét ting... Tham khao phan 2302 Tai liéu M4 xay dyng
quéc té (International Building Code® (IBC®)) va phan R202 clia Hwéng din M3 xay dwng qudc té (International Building
Code® (IBC®) for guidance).

§ Sir dyng vt liéu phi san cung voi chat két dinh théng thuréng, bao gbm chét suifite (lignin hodc "vira dinh lincleum™), cao
su/chét phan tan nhya, hodc chét két dinh géc rwgi (culmar, oleoresin).

5 Vi dy bao gdm chéat két dinh epoxy-polyamide hodc chat két dinh cao su.

* Ngodi cac yéu chu cia FEMA T8 2 v& kha nang chéng thiét hai do 1d Iyt, vat liéu xay ding phai tuan thl theo cac yéu chu
ki thuat theo quy chuan xay dyng hién hanh. Vi dy: déi véi cic san phim gd nhw gé 2 * 4 dac va van ép, quy chuin xay
dung hién hanh quy dinh dé bén chéng phan hly va méi mot, chi dinh phai st dung g& da qua x{ Iy chét bio quén hodc
chdng phan hiy theo cac ting dung nhét dinh. Tly cac cic (ing dung thyc té s& yéu cau céc loai chét bio quan hodc chéng
phan hiy, vi tri gé tiép xtic véi mat dat, vi tri st dung gd trong nha hoic ngoai trév.
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THU MUC TAI LIEU THAM KHAO

[1] FEMA Technical Bulletin 2, Flood-Damage Resistant Materials Requirements, 2008, available from
the FEMA Resource & Document Library at https://www.fema.gov/ resource-document-library.

[2] Micha de Jong (NEN), Ab de Buck (NEN), Marc Balder (NEN), Manfred Bogen
(Fraunhofer), ~ Standardization in urban climate adaptation, 2018, RESIN - Climate
Resilient Cities and Infrastructures.
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