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Tiéu chuan thi nghiém

Xac dinh anh hwéong cua nwéc dén hon hop bé
tong nhwa dam chat

AASHTO T 283 - 03

LOI NOI PAU

» Viéc dich &n phdm nay sang tiéng Viét da duwoc Hiép hdi Qubc gia vé duwong bo va van tai
Hoa ky (AASHTO) cép phép cho B6 GTVT Viét Nam. Ban dich nay chwa duwgc AASHTO
kiém tra v& mirc d6 chinh Xxac, phu hop hoac chép thuan théng qua. Nguoi st dung ban
dich nay hiéu va dong y rang AASHTO sé khong chiju trach nhiém vé bét ky chuan muc
hodc thiét hai trwc tiép, gian tiép, ngau nhién, dac thu phat sinh va phap ly kém theo, ké ca
trong hop déng, trach nhiém phap ly, hodc sai sét dan sy (ke ca sy bat can hodc cac 16i
khac) lién quan t&i viéc st dung ban dich nay theo bat clr cach nao, du da dwoc khuyén
cao vé kha nang phat sinh thiét hai hay khéng.

» Khi st dung 4n phdm dich nay néu co bat ky nghi van hodc chwa rd rang nao thi can dbi
chiéu kiém tra lai so v&i ban tiéu chudn AASHTO gbc twong (ng bang tiéng Anh.
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Tiéu chuan thi nghiém

Xac dinh anh hwéong cua nwéc dén hon hop bé
tong nhwa dam chat

AASHTO T 283 - 03

1 PHAM VI AP DUNG

1.1 Phu’ong phap nay quy dinh trinh tw chuan bi mau va ’ghi nghiém xac dinh mc dd thay
doi cwdng do kéo gian tiep cua mau bé tong nhwa dam chat do anh hwéng cﬂg viéc
ngam b&o hoa chan khong voi 1 chu ky lam lanh-tan bang (freeze-thaw). Cac ket qua
nay co thé dugc sir dung dé dy doan lién két da nhya trong thoi gian st dung cua
hon hop bé téng nhwa va danh gia hiéu qua cda cla cac chat phu gia tang dinh bam
st dung, vi du nhw vdi bot hodc xi mang pooc-lang.

1.2 Céc gia tri dung trong tiéu chuan nay theo hé Sl.

1.3 Tiéu chuan nay lién quan dén cac vat liéu doc hai. Tiéu chudn nay khong dé cap dén
cac van de ve lién quan dén an toan trong qua trinh st dung. Trach nhiém cta nguoi
str dung tiéu chuan nay phai dé ra cac bién phap phu hop dé dam bao strc khoé va an
toan, va phai xac dinh dwgc sy ap dung cac gi¢i han trwédc khi str dung.

2 TAI LIEU VIEN DAN

2.1 Tiéu chuan AASHTO:

. T 166, Ty trong khéi cia mau bé tdng nhya dam chat bang cach st dung mau
bdo hoa khd bé mat

. T 167, Cwong do chiu nén cla bé tdbng nhwa

. T 209, Ty trong I&n nhat ly thuyét va khéi lwong thé tich cla hén hop bé téng
nhya

= T 245, B6 chay déo cta hén hop bé téng nhwa theo phwong phap st dung
thiét bi Marshall

. T 247, Chuan bi mau thi nghiém bé téng nhwa bang thiét bi ddm miét California
(California Kneading Compactor)

. T 269, D6 réng dw clia mau bé tong nhwa cap phdi chat va cép phdi ho da
dwoc dam chat

. T 312, Chuan bi mau va xac dinh khdi lwgng thé tich ciia mau bé téng nhya
néng (HMA) bang thiét bi dam xoay Superpave (SGCs)

1.1.  Tiéu chudn ASTM:

. D 979, LAy mau hén hop bé téng nhwa

. D 2041, Ty trong I&n nhét ly thuyét va khéi lwong thé tich ctia hén hop bé téng
nhwa

- D 3387, Bam nén mau va cac dac tinh cat clia hdn hop bé tong nhiya bang thiét
bi dam xoay cua hdi ky s My (U.S. Corps of Engineers Gyratory Testing Machine —
GTM)
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. D 3549, Chiéu cao clia mau bé tdbng nhwa dam chat

3 Y NGHIA VA SU’ DUNG

3.1 Nhw da dé cap trong muc Pham vi ap dung, phwong phap nay duwoc st dung dé danh
gia anh hudng cla viéc ngam béo hoa chan khong véi 1 chu ky lam lanh-tan bang Ién
mau bé tdbng nhywa dam chat. Phwong phap nay dwoc st dung dé thi nghiém:

- (a) hén hop bé tdng nhwa trong qua trinh thiét k& hén hop (mau dwoc tron trong
phong thi nghiém, dam nén trong phong thi nghiém);

- (b) hén hop bé tdng nhwa san xuét tai tram tron (mau dwoc trdn tai hién truong,
dam nén trong phong thi nghiém);

- (c) cac mau khoan tir hién trwong & bat ky d6 tudi nao (mau dwoc trén tai hién
trwdng, ddm nén tai hién trwong);

3.2 Cuwdng do chiu kéo gian tiép con lai dwoc xac dinh bang cach so sanh cuwéng dé chiu
kéo gian tiep cia mau dwoc ngdm nuwdc va lam lanh-tan bang véi cwong do chiu kéo
gian tiep cta mau kho.

4 TOM TAT PHUONG PHAP

4.1 Chuan bj cac t6 mau thi nghiém twong (ng véi tirng diéu kién hén hop, vi du nhw
nhya co6 §ff dung va khong st dung phu gia dinh bam hoac cb6t liéu cé st dung voi
bot. M(f)i td0 mau duwoc chia,ra théph 2 nhérrl. Thi nghiém xac dinh cwong dé chiu kéo
gian tiép cia nhém th& nhat & diéu kién mau khd. Nhém thr hai dwgc ngam bao hoa
chan khoéng, lam lanh va ngam trong nwéc nong 1 chu ky tredce khi thi nghiém xac
dinh cwong do chiu kéo gian tiép. Cwong do chiu kéo gian tiép con lai dwoc xac dinh
théng qua cwdong do chiu kéo ciia mau & 2 trang thai: mau khé va mau bao dudng.

5 DUNG CU VA THIET BI

5.1 Thiét bj d& tao mau va ddm nén mau phu hop véi mét trong sb céac tiéu chuan sau : T
245, T 247, T 312 hoac D 3387.

5.2 Binh hut chan khéng, thwong dung loai D, va méay hut chan khéng phu hop véi quy
dinh cia D 2041.

5.3 Can va bé 6n nhiét phu hop véi quy dinh tai T 166.

5.4 Bé &n nhiét c6 kha nang duy tri dwoc & nhiét dd 60+1°C (140+1.82°F).

5.5 Tu lanh duy tri dwgc & nhiét d6 -18+3°C (0+5°F).

5.6 Mang nhwa méng dé boc mau; tii nhiwya méng dé& dwng mau bao hoa; va bang dinh.



AASHTO T 283-03 TCVN xXxXXX:XX

5.7
5.8

5.9

5.10

5.11

dng dong dung tich 10 mL.

Chao c6 dién tich mé&t day khoang 48 400-129 000 mm? (75-200 in.?), chiéu sau
khoang 25 mm (1 in.).

Ta séy, kiém soat dugc nhiét d6, cé kha nang duy tri dwgc & nhiét d6 quy dinh trong
pham vi tr nhiét dé phong thi nghiém dén 176°C (350°F) v&i sai sO £3°C (£5°F).

Kich gia tai va luc ké phu hop voi T 245, hoac may thi nghiém thuy lwc hoac co khi
phu hop v&i T 167, c6 toc do gia tai la 50 mm / phut (2 in. / phat).

Céc thanh gia tai mat tiép xuc véi mau dang cung tron c6 dwdng kinh bang véi dudng
kinh ctia mau thi nghiém. V&i mau thi nghiém dwdng kinh 100 mm (4 in.), thanh gia tai
c6 chiéu réng 1a 12.7 mm (0.5 in.), v&i mau thi nghiém dwdng kinh 150 mm (6 in.),
thanh gia tai co chiéu réng 1a 19.05 mm (0.75 in.). Chiéu dai cGa thanh gia tai phai dai
hon chiéu cao clia mau.

6.2

6.3

6.4

6.5

CHUAN B| MAU — TRON, DPAM NEN TRONG PHONG THi NGHIEM

Chuan bj mét t6 mau gom it nhat 1a 6 mau, mét niva dwoc thi nghiém & diéu kién mau
khé va ntra con lai dwoc thi nghiém sau khi ngdm bado hoa mau véi 1 chu ky lam
lanh-tan bang (Ghi chu 1).

Chu thich 1 — Khuyén cao nén ché bi thém 2 mau cho moi t6 mau. Cac mau nay co
thé dwoc stir dung dé danh gia trinh tw dam nén & muc 6.5 hoac 7.4 va cong nghé bao
hoa chan khéng & muc 10.3

Mau thi nghiém c6 dwdng kinh 100 mm (4 in.), chiéu cao 63.5+2.5 mm (2.50.1 in.)
hodc dwdng kinh 150 mm (6 in.), chiéu cao 9545 mm (3.75+0.2 in.). MAu thi nghiém
c6é dwdng kinh 150 mm (6 in.), chiéu cao 9545 mm (3.75+0.2 in.) dwoc st dung khi bé
téng nhwa cé cbt liéu Ién hon 25 mm (1 in.).

Chuan bj hén hop theo titng mé, co khdi lwgng dd Ion dé ché bi it nhat la 3 mau hoac
moi mé co khoi lwgng du dé ché bj treng mau mot. Trong tredng hop hon hep cia mé
tréon dung cho nhiéu mau thi phai chia deu khoi lwgng trwdc khi cho vao trong tu say.

Sau khi khi trén, hén hop dwoc cho vao chao cé dién tich mat day khoang 48
400-129000 mm? (75-200 in.?), chiéu sau khodng 25 mm (1 in.) va d& ngudi dén nhiét
dd phong trong théi gian 2+0.5 gir. Sau do, hén hop dwoc cho vao ti sdy cé nhiét dd
60+3°C (140+5°F) trong khodng thoi gian 16x1 gior. Chao duwoc dat trén cac miéng
dém d cho khéng khi lwu théng dwoc tw do dwdi day chdo néu mat day cla ta siy
khéng dwoc duc 16.

Sau dé, dat chdo mau vao trong moét td say trong khoang thoi gian 2 gio' + 10 phut &
nhiét d6 dam nén +3°C (5°F) trwéc khi d@m nén mau. Viéc dam nén mau duoc thuc
hién theo mét trong cac phwong phap sau: T 245, T 247, T 312 hodc D 3387. Mau
dwoc dam nén dén do réng dw 1a 7.0+0.5%. Do r6ng dw nay co thé dat dwoc théng
qua viéc hiéu chinh sb chay ddm néu dam nén mau theo T 245; hiéu chinh ap luc
chan, sb lan tac dung tai, dd I&n tai trong hodc theo nhivng cach khac néu dam nén
mau theo T 247; hiéu chinh sb 1an tac dung tai néu dam nén theo T 312 hoac D 3387.
Trinh tw chinh xac dwoc xac dinh theo kinh nghiém déi véi ttrng hén hop bé téng nhwa
(Chu thich 2).
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6.6

Chu thich 2 — Tuy theo d6 réng dw va tinh khong 6n dinh clia mau, mau dwoc dé da
ngudi va on dinh trwdc khi lay ra khéi khudn.

Sau khi 14y ra khéi khudn, mau sé dwoc lwu gitr & diéu kién nhiét dd6 phong thi nghiém
trong khoang thoi gian 2413 gio.

7.1

7.2

7.3
7.4

7.5

CHUAN BI MAU - TRON TAI HIEN TRUONG, DPAM NEN TRONG PHONG THI
NGHIEM

Chuan bj mét t6 mau gom it nhat 1a 6 mau, mét niva dwoc thi nghiém & diéu kién mau
khé va ntra con lai dwoc thi nghiém sau khi ngdm bdo hoa mau véi 1 chu ky lam
lanh-tan bang (Chu thich 1).

Mau thi nghiém c6 dwdng kinh 100 mm (4 in.), chiéu cao 63.5+2.5 mm (2.50.1 in.)
hodc dwéng kinh 150 mm (6 in.), chiéu cao 9545 mm (3.75+0.2 in.). M3u thi nghiém
cé dwdng kinh 150 mm (6 in.), chiéu cao 9545 mm (3.75+0.2 in.) dwoc st dung khi bé
tébng nhwa cé cbt liéu I&én hon 25 mm (1in.).

L4y mau hén hop bé tédng nhwa trdn tai hién trwong theo tiéu chuan D 979.

Hén hop bé tdng nhwa roi lay vé tr hién tredng dwoc chuan bi theo muc 6.4. Sau do,
dat mau vao trong mét ti sy cho t&i khi dat dén nhiét d6 ddm nén +3°C (5°F). Sau d6
tién hanh ddm nén mau, viéc ddm nén mau dwoc thuc hién theo moét trong cac
phuwong phap sau: T 245, T 247, T 312 hoac D 3387. Mau dwoc ddm nén dén do réng
dw 14 7.0£0.5%. Do rdng dv nay co thé dat dwoc théng qua viéc hiéu chinh sé chay
dam néu ddm nén mau theo T 245; hiéu chinh ap lwc chan, sé 1an tac dung tai, d6 Ién
tai trong hodc theo nhirng cach khac néu ddm nén mau theo T 247; hiéu chinh sb lan
tac dung tai néu ddm nén theo T 312 hodc D 3387. Trinh tw chinh xac dwoc xac dinh
theo kinh nghiém dbi v&i tivng hén hop bé téng nhwa (Cha thich 2).

Sau khi 18y ra khéi khudn, mau sé duwoc lwu gitr & diéu kién nhiét dd phong thi nghiém
trong khoang thoi gian 2443 gio.

8.2

8.3

CHUAN Bl MAU - TRON TAI HIEN TRUONG, DAM NEN TAI HIEN TRUONG

Lwa chon nhitng vi tri trén mat dwéng da hoan thién, sau dé khoan lay mau thi
nghiém. Trong trwdng hop chiéu day 1&p bé tdng nhwa nhd hon hodc bang 63.5 mm
(2.5 in.) thi st dung mau khoan c6 dwérng kinh 100 mm (4 in.). Trong cac trwdng hop
khac, st dung mau khoan c6 dwdng kinh 100 mm (4 in.) hodc 150 mm (6 in.). Sé
lwong mau thi nghiém cta 1 t6 mau (ng véi 1 loai bé tdng nhwa it nhat 14 6 mau.

Néu 1a mat dwong nhiéu lop bé tdng nhwa, tién hanh tach I6p bang cach st dung cwa
hoac thiét bi phu hgp khac. Mau can thi nghiém sé dwoc lwu gilr trong phong thi
nghiém cho t&i khi kho.

Khéng can thue hién cac muc 6.4 va 6.6 dbi véi cac mau khoan.

DANH GIA VA PHAN NHOM MAU THi NGHIEM
Chu thich 3 — Bang biéu ghi két qua cla thi nghiém nay dwoc thé hién & Bang 1.



AASHTO T 283-03 TCVN XxXXX:XX

9.1 Sau khi bao dwéng hoadc lam néng h(“),n hop bé, tong nhwa theo muc 6.4, 6.5 hoac 7.4,
thi nghiém xac dinh ty trong r&i ly thuyét Ion nhat (G,,,) theo T 209.

9.2  Xac dinh chiéu day mau (t) theo D 3549.
9.3 Xéc dinh dwéng kinh mau (D) theo muc 6.2, 7.2 hodc 8.1.

94 Xac dinh ty trong khf')i (Gnp) CUa cac mau thi nghiém theo T 166, phwong phap A. Xac
dinh thé tich cia mau (E), hoac khoi lwgong cia mau bao hoa khdé bé mat trir di khoi
lwong cla nwdc, cd don vi la cm®.

9.5 Xéc dinh d6 réng dw (P,) theo T 269.

9.6 Chia t6 mau ra lam hai nhém, m&i nhom 3 mau sao cho d6 réng dw trung binh clia hai
nhom mau nay twong dwong nhau.

DPbi v&i nhdm mau ngadm bao hoa chan khéng, véi 1 chu ky 1am lanh va 1 chu ky ngam
trong nwéc néng, tinh toan tdng thé tich 16 réng dw, don vi cm?, theo cong thirc sau:
V, = (P,E)/100
trong do:
V,  téng thé tich 16 réng dw, cm?;
P,  ddérongdw, %;

E thé tich mau, cm?®.

10  BAO DUONG MAU THi NGHIEM

10.1  Nhém mau tht nhat duwoc thi nghiém & diéu kién khd, nhém mau con lai dwoc ngam
b&do hoa chan khong, sau do lam lanh va ngadm trong nwéc nong trweée khi thi nghiém.

10.2  Nhém mau thi nghiém & diéu kién khd sé& dwoc lwu gitr & nhiét dé phong thi nghiém
nhw quy dinh tai muc 6.6 hoac 7.5. Sau khi bao dwdng theo quy dinh tai muc 6.6 hoac
7.5, mau sé duwoc boc kin bang 1 bang nhwa mdng sau d6 dwoc dat vao trong 1 tui
nhwa mong khac. Sau dé mau sé dwoc dat vao trong bé nwdc cé nhiét do 25+0.5°C
(77+1°F) trong khodng thoi gian 2 gid + 10 phut, nwéc phai ngap mau téi thidu la 25
mm (1 in.). Sau d6 thi nghiém mau theo muc 11.

10.3  V&i nhém mau con lai sé dwoc bao dwdng theo trinh tw sau:

10.3.1 Dat mau vao trong binh hut chan khong, bén trén mot tdm dém day 25 mm (1 in.) c6
khpét cac 'Ic“>. Db nuwdc & nhiét dé phong vao binh hat chan khépg sao cho nwé&c ngap
mau it nhat 1a 25 mm (1 in.). Hut chan khéng cho t&i khi ap suat con lai la 13-67 kPa
(10-26 in.Hg), duy tri & ap suét nay trong mét khoang thoi gian ngan (khoang 5-10

phat). Cho binh hut tré lai 4p suét binh thwong, va tiép tuc ngdm mau trong binh hat
chan khéng trong mét khoang th&i gian ngan (khoang 5-10 phut).

10.3.2 Xac dinh khéi lwgng ctia mau béo hoa khd bé mat (B’) theo T 166, phwong phap A.
10.3.3 Tinh toan thé tich nwé'c hap phu vao mau theo cong thirc:

J=B-A
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10.3.4
10.3.5
10.3.6
10.3.7

10.3.8

10.3.9

trong 4do:
J’ la thé tich nwé'c hap phu vao mau (cm3);
B’ la khéi lwong mau khd bé méat sau khi ngam bao hoa (g);

A la khdi lwong mau khd (g) (theo muc 9.4).

Tinh d6 bao hoa nudéc (S’) theo cobng thirc:
S’ =100J'Va (%)
Néu dd bao hoa nam trong khoang ttr 70-80% thi thuwc hién tiép muc 10.3.7.

Néu do bio hoa <70% thi phai thwc hién lai muc 10.3.1 v&i viéc hat chan khéng
va/hodc thoi gian hat lau hon, néu d6 bao hoa >80% thi phai bd mau di va lam lai mau
khac v&i cac ndi dung bat dau tvr muc 10.3.1 v&i viéc hat chan khong va/hodc thoi
gian hut lau hon.

Dung mang nhwa méng boc kin mau, sau dé dat mau vao trong mét tii ni Iong khac cé
chtra 1020.5 ml nwdc va bude chat dau lai. Dét,tUi ni 16ng duing rrléu nay vao tu lanh
c6 nhiét d6 -18+3°C trong khoang thoi gian it nhat la 16 gi&. Lay mau ra khai ta lanh.

D&t mau vao trong bé 6n nhiét chira nwdc co nhiét d6 60+1°C (140+2°F) trong khoang
thoi gian 2411 gid. Ngay sau khi dat mau vao bé on nhiét, thao bo cac tui ni 16ng va
mang nhwa méng ra khéi mau.

10.3.10 Sau khodng thdi gian ngdm mau trong bé 6n nhiét chira nwéc c6 nhiét dd 60+10C

(140+20F) trong khodng thoi gian 24+1 gid, ldy mau ra va dat vao mot bé én nhiét
khac c6 nhiét d6 25+0.50C (77+10F) trong khoang thoi gian 2 gio + 10 phut. Nwéc
phai ngdp mau it nhat 1a 25 mm (1 in.). Trong trwéng hop can thiét, cé thé thém nwéc
da vao ta 6n nhiét dé dam bao nhiét do ctia nwdc khong tang l1én qua 25°C (77°F). Yéu
cau khoang thdi gian d& bé 6n nhiét dat dén nhiét dd 25°C (77°F) khéng qua 15 phut.
Sau d6 13y ra khdi bé &n nhiét va thyc hién thi nghiém theo muc 11.

11
11.1

11.2

11.3

THi NGHIEM

Xac dinh cwdng d6 chju kéo gian tiép clia cac mau khdé va ma bao dwéng & nhiét do
25+0.5°C (77+1°F).

L4y mau ra khdi bé &n nhiét cé nhiét dd6 25+0.5°C (77+1°F), va do chiéu cao mau (')
theo D 3549. D&t mau vao vi tri thi nghiém gitra 2 thanh gia tai. Can chi y dé tai trong
tac dung doc theo phuwong duwéong kinh cla mau. Tac dung tai 1én mau voi tbe dod
khéng déi 1a 50 mm (2 in.) / phut.

Ghi lai cwdng dd chiu nén I&n nhéat va tiép tuc gia tai cho dén khi thay xuét hién cac
vét nit doc trén mau. LAy mau ra khdi may thi nghiém va tach mau thanh cac phan
theo vét nirt. Quan sat trén bé& mat mau vira bi tach xem cac hat cbt liéu co bi v& hay
khéng; danh gia bang mat mét cach gan dung mire do anh hwéng clia nwéc theo cac
murc tr 0 dén 5 (mirc 5 1a mirec bong bat nhiéu nhat) va ghi lai cac két qua theo Bang
1.

Bang 1. Bang ghi s6 liéu thi nghiém
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D AN oo,

Phugiasr dung ........cooooiiiiiiiiiiiiiieen Hamlwong ...

Phuwong phap dAmnén ..........cooooveeeiiieeen. Lwctac dung ......oovveeeeeeeaneen.

Ngay thinghiém ..., Ngudithwc hién ................... ...
Ma s6 mau

DPuwdng kinh, mm (in.)

Chiéu cao, mm (in.)

Khéi lwgng méu bao hoa khd bé mét, g

Khédi lwong can trong nwéc, g

D
T
Khéi lwgng mau khé can trong khéng khi, g A
B
C
E

Thé tich (B-C), cm®

Ty trong khéi (A/E) G
Ty trong I1&n nhat Grm
Do réng dw [100.(Grm-Gs)/ Gl P.
Thé tich 16 réng dv (P,E/100), cm® V,
Tai trong, N (Ibf) P
Ngam bao hoa .... Phut tai ... kPa (psi) hoac ..... mmHg (in.Hg)
Chiéu cao, mm (in.) t
Khéi lwong mau bdo hoa khd bé mat, g B’
Thé tich nwéc hap phu (B’-A), cm?® J
Do béo hoa (100J°/V,), % S’
Tai trong, N (Ibf) P’
Cuwodng dd mau khé [2000P/tD (2P/tD)], S,
kPa (psi)

Cudng dd mau bdo dwéng [2000P/mtD S,

(2P/mitD)], kPa (psi)

Mirc dd anh hudng cltia nudc (tr 0 dén 5)

Mdrc do v& cac hat cbt liéu ?

TSR (S,/S))

12 TiNH TOAN
12.1  Tinh toan cwdng dd chiu kéo gian tiép theo cong thirc sau:

Trong trwdng hop st dung hé don vi Sl:

S - 2000.P
n.t.D
trong do:



TCVN xXxXxXX:XX AASHTO T 283-03

S la cworng dd chiu kéo gian tiép, kPa;
P 1a Iwc 1&n nhat, N;

t la chiéu cao mau, mm;

D la dwong kinh mau, mm;

Trong trwdng hop str dung hé don vi cia My:

S = 2.P
wt.D
trong do:
S la cwdng d6 chiu kéo gian tiép, psi;
P 1a lwc 1&n nhét, Ibs;
t la chiéu cao mau, in.;
D la dwdng kinh mau, in.

12.2  Hé sb cwong do chiu kéo gian tiép dwoc xac dinh theo cong thire:

TSR = 100i
1
trong do:
Sy la cworng dd chiu kéo gian tiép trung binh ctia nhém mau khé, kPa (psi);
S, la cwérng dd chiu kéo gian tiép trung binh clia nhém méu sau bao duéng,
kPa (psi);

13 BAO CAO

13.1  B&o cdo két qua thi nghiém bao gébm nhirng théng tin sau day:
13.1.1 Sé lwong mau cla tirng nhém mau

13.1.2 D6 réng dw trung binh cla tirng nhém mau

13.1.3 Cuwong doé chiu kéo gian tiép cla tlrng mau

13.1.4 Hé sb cworng do chiu kéo gian tiép

13.1.5 Két qua danh gia mrc d6 anh hwéng ctia nuwéc khi mau bi pha hoai

13.1.6 Két qua quan sat mdrc dd v& cac hat cbt liéu trén bé mat v& ctia mau
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