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Panh gid anh huwdng ctia ham lwong nhwa thiét ké dén kha nang khang nirt
ciia bé tong nhya néng

Evaluating the influence of design asphalt content to cracking resistance
of hot mix asphalt
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TOM TAT

Kha nang khang nitt Ia mét trong nhirng dic tinh quan trong cla bé tong nhya (BTN) lam
mat dwdng. D& khic phuc hoic han ché pha hoai nitt va tang tudi tho mit dwdng BTN, cin
st dung ham lwgng nhua thiét ké da bao boc va ting tinh dinh bam véi c6t liéu trong dai
han. Bai bdo bwéc ddu danh gia kha nang khang nirt ciia BTN c¢6 c& hat 16n nhit danh dinh
16 mm (BTNC16) v&i cic ham lwgng nhya thiét ké khac nhau. Céc thi nghiém xac dinh
cwong do nén ép ché - Indirect Tensile Strength Test (ITS) va thi nghiém kéo gian tiép -
Indirect Tensile Asphalt Cracking test (IDEAL-CT) d€ phan tich kh4 nang khing nitt ciua
hén hep véi ndm mirc ham lwong nhwa khac nhau gom 3.5%, 4.0%, 4.5%, 5.0%, 5.5%. Két
qué nghién ctru cho th4y ring ham lwong nhwa thiét ké c6 &nh huéng ré rét dén kha nang
khang nirt cia BTNC16, cu thé khi ting ham lwgng nhua tir 4.0% lén 5.0%, gia tri ITS va gia
tri CTindex I lwot ting 2.1 Ian va 2.5 lan.
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ABSTRACT

Cracking resistance is one of the critical properties of hot mix asphalt (HMA) pavements.
To mitigate cracking failures and enhance the durability of HMA pavements, it is essential
to design an asphalt content that adequately coats the aggregates and ensures long-term
adhesion. This study presents an initial assessment of the cracking resistance of dense-
graded hot mix asphalt with a nominal maximum aggregate size of 16 mm (BTNC16). The
Indirect Tensile Strength Test (ITS) and the Indirect Tensile Asphalt Cracking Test (IDEAL-
CT) were conducted to evaluate the cracking resistance of asphalt mixtures at five different
asphalt, content levels: 3.5%, 4.0%, 4.5%, 5.0%, and 5.5%. Test results indicate that the
design asphalt content significantly influences the cracking resistance of BTNC16;
specifically, increasing the asphalt content from 4.0% to 5.0% resulted in a 2.1-fold
increase in ITS values and a 2.5-fold increase in CTindex values.
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1. Gii thidu

Két ciu mat dwong BTN hién dang dwoc
st dung pho bién trong hé théng ha ting giao
thong tai Viét Nam. Tuy nhién, véi tinh trang
bién d6i khi hju Trai Pat ngay cang tré nén
nghiém trong, cung v&i qua trinh phat trién
kinh té, lwu lwgng va tai trong xe gia ting, dac
biét 1a nhiéu xe qua tai da din dén cac tuyén
dwong sau khi dwa vao khai thac trong thoi
gian ngdn bat dAu xudt hién cac hw hong.
Trong thuc t€, lin vét banh xe (LVBX) va nitt
l1a hai dang hw hong thwong gdp trén mat
dwong BTN tai Viéet Nam. Hai dang pha hoai
nay doi lap véi nhau, do do, néu khic phuc
cho mot dang, sé dé dan dén phat sinh dang
con lai. D€ 16p BTN khong bi LVBX, thwong
st dung cip phdéi thé hon, lwong nhwa it hon
nhung sé dan dén kha nang chiu kéo, chdng
nirt kém. Bén canh d6, phwong phap thiét ké
BTN theo tiéu chuin Marshall, vén dwoc st
dung dé xac dinh ham lwgng nhya téi wu la
mot phwong phap truyén thong, c6 thé
khong con phu hop hoan toan véi diéu kién
khai thac hién nay. Phwong phap nay co6 thé
dan téi tinh trang ham lwgng nhwa chwa du,
lam suy gidm d6 bén ctia hdn hop BTN va gia
tang nguy co xudt hién nhitng hw hdng néu
trén. Trong nhitng ndm gan day, cac nghién
clru trén thé giG¢i da tp trung vao phwong
phap thiét k&€ BTN theo huwdng cin bang giira
kha ning khang nirt va kiém soat LVBX nham
cai thién tudéi tho mat dwong [1], [2], [3].
Theo phwong phap nay, ham lwgng nhwa téi
wu dwgc nang 1én mirc cao hon dé tang kha
ning khang ntt, dong thoi, vin ddm bao
trong gi¢i han cho phép vé LVBX.

Dbé han ché hw hdng vé nirt va kéo dai tuoi
tho mat dwong, viéc lwa chon ham lwgng
nhwa hop ly 1a yéu t6 quan trong. Ham lwong
nhua cin du dé bao phu cot liéu, ting cwdong
do6 dinh bam trong hdn hop BTN, tir d6, dam
bdo sw 6n dinh va kha ning chiu tai 1au dai.
Nghién ctru [4] chi ra loai nhya dwong, dac

68

tinh c6t liéu va ham lwgng nhwa s dung anh
hwéng téi kha nang khang nirt cia BTN.
Nghién ctru [5], [6] da cho thdy thi nghiém
IDEAL-CTindex vira don gian, vira phan anh
ding kha ning khang nirt cia két cdu BTN
(st dung cac loai cét liéu, loai nhwa va ham
lwgng nhwa khac nhau). Két qua thi nghiém
tinh toan dworc chi s6 CTindex, chi s6 nay cang
16n thi két cau BTN c6 kha nang khang nirt
cang cao. Nghién ctu [7] da cho thay, st
dung thi nghiém uén mAiu ban nguyét theo
AASHTO dé danh gia kha niang khang nirt cia
cac mau dwoc khoan BTNC12,5; BTNC19 va
cdc mau BTN 4m ché tao trong phong. Nghién
ciru [8] da thwc hién danh gia kha nang
khang nirt cia BTNC12,5 trong diéu kién hoa
gia dai han thong qua chi s0 CTindex va gia tri
cuwong do ép ché trén mau Marshall. Pong
thoi, nghién ctu [1] cho thdy ham lwong
nhua toi wu thiét ké theo phwong phap
Marshall la 4.7%, trong khi thiét ké theo
phwong phap cin bang, ham lwong nhuwa
thiét ké 1a 5.3% cho mat dwong dai han.
Ngoai ra, trong nghién ctru dé xuit ham
lwgng nhya thiét ké trong khoang 4.8% dén
5.7%. Tuy nhién, hién tai chwa c6 nghién ctru
vé danh gia anh hwdng ciia ham lwong nhuwa
thiét k€ dén khd ning khang nit cua
BTNC16. Vi vay, trén co s& thi nghiém trong
phong dwoc thuwc hién bao gom thi nghiém
xac dinh cwong do nén ép ché ITS va thi
nghiém kéo gian ti€p IDEAL-CT v&i ndm ham
lwvong nhwa khac nhau 3.5%; 4.0%; 4.5%;
5.0% va 5.5%, nghién ctru nay tién hanh thuc
nghiém dé danh gia anh hwéng cua ham
lrong nhwa thiét ké dén kha nang khang nirt
cia BTNC16 str dung nhwa 60/70.

2. Thiét ké thanh phan BTNC16

Thiét ké thanh phin cip phdi BTNC16
dwoc thwc hién theo Tiéu chudn TCVN
13567-1:2022 [9]. Cac chi tiéu co ly cda cot
liéu thé, bot khoang dap rng yéu ciu cia tiéu
chuan nay va cac chi tiéu co ly ciia nhua
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60/70 dap wng dwoc cac yéu ciu phu luc A
cla tiéu chuin, ddm bao dwoc phép sir dung
dé& ché tao hon hop BTN chat. Cac chi tiéu co
ly cua tirng loai vat liéu dwoc trinh bay tai
Bang 1 dén Bang 4, dwong cong cip phoi cla
hén hop BTNC16 trong nghién ctru nay dwoc
trinh bay tai Hinh 1. K&t qua thi nghiém cac
cac chi tiéu co ly cia BTNC16 st dung nhua
60/70 thé hién trong Bang 5.

Tw Bang 5, cac két qua thi nghiém véinam
mic ham lwong nhya, cling yéu cau kj thuat
déi véi BTNC16 st dung nhwa 60/70 theo
TCVN 13567 - 1:2022, pham vi ham lwgng
nhua thiét ké theo hon hop dat yéu caula 4.3
- 4.8%. Nghién ctru dé xut lwa chon ham

lwgng nhya téi wu la 4.6% (% tinh theo khoi
lwong hon hop). K&t qua thi nghiém cac chi
tiéu co Iy cia BTNC16 & ham lwong nhwa t6i
wu dwoc thé hién trong Bang 6.
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Hinh 1. DPwong cong cip phéi sau phdi tron
ctia hén hop BTNC16.

Bang 1. K&t qua thi nghiém cac chi tiéu co ly ctia cot liéu.

Ty trong Ham Ham Ham lu;(_)'ng D6 mai B,(_) hut
lwong lwong hat mém R nwdéc. (hay
. . e mon PR
Vat liéu o chung bui, hatthoi yéu, phong do am bot
L e Bieé \ , , LA ,
Khoi . bun, sét det hoa khoang)
kién (%)
(%) (%) (%) (%)
ba 10x19 2.841 2.857 0.90 11.62 0.14 11.73 0.19
ba10x16 2.805 2.826 1.02 10.77 0.35 12.36 0.26
ba 5x10 2.799 2.820 0.69 10.30 0.93 13.57 0.27
Cat nghién 2.794 2.843 1.98 - - - 0.62
Bot khoang 2.704 2.704 0.23
Nhya 60/70 1.038
Bang 2. Mot so chi tiéu co 1y cho cat nghién (da 0 x 5Smm).
2 en . . . Két
Chi tiéu Pon vi Phwong phap thw qua Theo TCVN 13567-1:2022
M6 dun do 16m TCVN 13567-1:2022 3.68 = 2.00
Ty trong kho g AASHTO T84 2.682 > 2.500
Do hat nwéc % AASHTO T84 0.67 <2.00
HE 56 dwomg lwgmg cat % AASHTO T176 62.30 > 60.00
(SE)
Ham lwgng hat < 0.075 mm % AASHTO T11 2.94 <3.00
b6 géc canh % TCVN 11807-2017 46.00 =245.00
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Bang 3. Mot s6 chi tiéu co 1y cho bdt khoang.

Chi tiéu Pon vi Phwong phap thir Két qua TCYN 1::2;_ 1:2022
Khéi lwgng riéng g/cm3 TCVN 8735:2012 2.697 >2.500
b6 4m % TCVN 12884-2:2020 0.31 <1.00
Hé s6 thich nwéc TCVN 12884-2:2020 0.73 <1.00

Bang 4. K&t qua thi nghiém cac chi tiéu co 1y ctia nhwa dwdong 60/70.

Chi tiéu Ponvi Phwongphap thir Kétqua TCVN 1;:2;_ 1:2022
b0 kim lun - 100g & 25°C. 5 giay 1/10mm TCVN 7495:2005 63 Min. 60
Max. 70
Chi s6 d06 kim ldn PI TCVN 7495:2005 -0.94 -1.50 + 1.00
Ei})’iét 46 héa mém (dyng cuvong TCVN 7495:2005  48.6 Min. 46.0
P06 nhét dong luc hoc & 600 Pa.s TCVN 8818-5:2011 256 Min. 180
P06 kéo dai & 25°C - 5cm/phut cm TCVN 7496:2005 >100 Min. 100
Ham lwong Paraphin % TCVN 7503:2005 1.36 Max. 2.20
Eliir;;lanigép chdy (e mo& 0 TCVN 7498:2005 335 Min. 232
Do hoa tan trong Trichloethylene % TCVN 7500:2005 99.31 Min. 99.00
Khdi lwgng riéng & 250C g/cm3 TCVN 7501:2005 1.03 1.00 - 1.05
T6n that khoi lwgng % TCVN11711 0.24 Max. 0.80
Eﬁ?ﬁi‘?’bf: dl;:l ;‘;‘;lé" soveldo Oriog/;’nal TCVN 7495:2005  76.40 Min. 54.00
Po kéo dai & 250C - 5cm/phut cm TCVN 7496:2005 > 50 Min. 50
b6 dinh bam véi da cap TCVN 7504:2005 3 Min. cip 3

Bang 5. Tong hop cac két qua thi nghiém cip phdi BTNC 16 stt dung nhwa 60/70.

Ham lwong

. A an Po6réongla
s6tg nhwatheo Do ondinh Po déo : g1ap

Porongdw  P6 rong cotliéu

" i hdnhop day nhwa
% kN mm % % %
1 3.5 8.25 2.57 47.00 8.70 16.40
2 4.0 9.81 3.07 58.90 6.30 15.30
3 4.5 10.61 3.78 67.00 5.10 15.40
4 5.0 11.62 411 76.20 3.60 15.20
5 5.5 11.42 4.50 82.80 2.70 15.50
Yéu cau ky thuit =8.00 1.50-4.00 65.00-75.00 4.00-6.00 = (13.50 - 15.50)
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Bang 6. Tdng hop cac két qua thi nghiém cip phdi BTNC 16 stt dung nhwa 60/70.

STT Cac chi tiéu co' ly K&t qua thi nghiém Yéu ciu
1 Ty trong khdi clia miu dam 2.491 -
2 Khéi lwgng thé tich cia mau dam (g/cm3) 2.484 -
3 Poréng du (%) 4.70 3.00 + 6.00
4 Do rong cét lidu (%) 15.30 >15.00
5 Do rong 14p day nhua (%) 69.20 65.00 + 75.00
6  Ty1& Poors/Pac 1.49 0.80 + 1.60
7 DO 6n dinh Marshall (kN) 11.22 >8.00
8 P06 déo Marshall (mm) 3.89 1.50 + 4.00
9 Do 6n dinh Marshall con lai (%) 86.40 >80.00

3. Thi nghiém xac dinh cwo'ng do nén ép
ché cia BTNC16

Thuc hién thi nghiém xac dinh cwong do
nén ép ché cia BTNC16 str dung nhwa 60/70
véi ndm mirc ham lwgng nhwa khac nhau
trén may nén Marshall & nhiét do 25°C. Tién
hanh tinh toan cwong do kéo gian ti€p dwa
trén cong thirc (1):

_ 2000P
tD

S

(1)

t

Trong doé:
Stla cwong do nén ép ché (kPa);
Plaluc nén pha hoai mau (N);

t 12 chiéu cao ctia mau trwéc khi thi
nghiém (mm);

D 1a dworng kinh cia mau (mm).

Phan tich gia tri cwong do nén ép ché cua
BTNC16 theo cong thirc (1) két qua dwgc thé
hién trén Hinh 2. Két qua thi nghiém cho thay
cuwong do nén ép ché tang theo ham lwong
nhua tir 3.5% dén 5.0%, véi mirc ting manh
nhit tir 408 kPa 1én 1165 kPa (tang khoang
186%). Nguyén nhan béi nhwa déng vai tro
nhue mot chat két dinh, phan bd déu trong
hén hop, gitip cai thién kha niang truyén luc
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gitra cac hat cot liéu, khi ham lwong nhwa
tang, sw két dinh gitta cot liéu tét hon, gitup
hén hop chiu luc kéo gian tiép cao hon. Tuy
nhién, khi ham lwong nhya tang tir 5.0% l1én
5.5%, cwong do nén ép ché khong thay déi
dang ké (1165 kPa dén 1211 kPa, khoang
4.0%). Piéu nay c6 thé do pham vi ham lwgng
nhwa trong khoang 3.5% dén 5.0%, da cé gia
tri ham lwong nhwa lam cho BTN dat dén
mirc toi wu trong viéc két dinh hat cét liéu.
Viéc tang thém nhya khong con gia tang dang
ké luc lién két. Pay c6 thé dwoc xem la hién
twong dw nhuwa, boi khi lwgng nhya vieot qua
ngudng tdi wu, c6 thé tao mang tron giira cac
hat c6t liéu, lam gidm thi€u lwc ma sat va
twong tac gitra chung, khién hiéu suit chiu tai
khong ting nhiéu.

1800

1600 -

1165 1211

977

—= =
[= I SR
(=1 (=1 =
o o o
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Cworng dd nén ép ché, kPa
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=]
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4.5 5
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Hinh 2. Gia tri cwong dd nén ép ché cia BTNC16 véi
cac ham lwong nhya khac nhau.



Trdn Huy Thiép, Trdn Xudn Ba, Nguyén Thanh Binh

Ddnh gid dnh hwdng ctia ham lwong nhwa thiét ké dén khd ndng khdng nitt ctia bé téng nhwa néng

4. Thi nghiém kéo gian tiép Indirect
Tensile Asphalt Cracking test

Tién hanh thi nghiém kéo gian tiép theo
Tiéu chudn ASTM D8225-19 [10] dé€ xac dinh
kha ndng khang nitt ctia hon hop BTN & nhiét
dé trung gian trong khoang 5°C dén 35°C, tuy
thudc vao diéu dién khi hiu & cac quoc gia.
Tai Viét Nam, phan 1én cac thi nghiém theo
nhitng tiéu chuin lién quan dén cwong dd
BTN dwoc thwc hién & mirc nhiét 259C. Vi
vay, trong nghién ctru nay, nhém tac gia thuc
hién thi nghiém dé€ danh gia kha nang khang
ntrt ctia BTN & 25°C. Cac mau thit dwoc tao
bang may dam Superpave cé dudng kinh 150
mm, day 62 mm va dwgc 6n dinh nhiét téi
thiéu 2 gior & 25°C trwde khi thwe hién thi
nghiém nén ép ché trén may nén Marshall.
Mau thi nghiém thwc hién véi tdc do gia taila
50 mm/phuat, két hop phian mém chuyén
dung dé thu thap dit liéu vé lwc va chuyén vi.
Chi s0 khang nit CTidex dwoc tinh toan tw
dwong cong quan hé gitra lwc - chuyén vi theo
cac cong thirc sau:

Trong d6, Gr la nang lwong pha huy
(J/mm?2) va dwgc xac dinh theo cong thirc:

Ls

D

cr. =t G
index 62 |m75|

(2)

f=%106
Dt

(3)
Véi,

Wt 1a cong pha huy (]);

D 1a dwong kinh mau thi nghiém (mm);

t1a chidu day mAu thi nghiém (mm);

175 14 chuyén vi (rng v&i lwc nén bang 75%
lwc nén 1dn nhit (mm);

|my7s| 1a gia tri tuyét d6i ciia d6 doc duwong
cong luwc - chuyén vi nam sau gia tri luwc nén
16n nhat (KN/mm) dwgc xac dinh:
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|m75| — Pys - Pes

(4)

185 - 165

Gia tri Pss va Pes dwoc xac dinh nhw Hinh
3 [10]. Tt cac cong thire (2), (3), (4) va Hinh
3 c6 thé thdy, gia tri tuyét doi cua dé doc
dwong cong luc - chuyén vi nam sau gia tri
lwc nén 16n nhat |mys|, thé hién toc do lan
truyén vét nit; [m7s| cang 1omn dan dén tdc do
lan truyén vét nit cang nhanh. Chi s6 khang
nitt CTindex dworc tinh todn dwa vao Gy, l7s va
|m7s|, vi vay, day la thong s6 thé hién rd nhit
dic tinh khang nitt ctia hdn hop BTN. Tir két
qua thi nghiém trién khai tinh toan cac gia tri
tuyét d6i cia do d6c dwong cong lwc - chuyén
vi ndm sau gia tri lwc nén 16n nhit va chi s
khang nirt theo cac cong thirc (2), (3) va (4).
Két qua tinh todn dwoc thé hién nhw Hinh 4,
Hinh 5 va Hinh 6.

D6 thi moi quan hé & Hinh 6 cho thay, gia
tri CTindex cia BTNC16 tang khi ham lwong
nhua ting. Cu thé, ham lwong nhwa tang tir
3,5% lén 4%, 4,5%, 5%, 5,5%, dan dén gia
tang twong wng chi s6 khang nit 1an lwot la
31,26%, 98,54%, 26,67% 13,75%.
Nguyén nhan cta sy gia tang nay dwoc giai
thich b&i nhwa dwong déng vai tro 1a chat két
dinh gitta cac hat cot liéu trong BTN, do d6,
khi ham lwgng nhua ting, lién két gitra cac
hat c6t liéu tré nén chat ché hon. biéu nay
giup BTN chiu kéo tét hon, ting kha nang hap
thu ning lwong trudc khi xuit hién vét nirt.
Khi mau BTN chiu tai trong kéo gian tiép, tng
suat kéo tip trung tai vung trung tim cula
mau, khi ham lwgng nhwa ting gidp phan tan
rng sudt tot hon trong toan bd hdon hop, lam
chdm quda trinh hinh thanh vét nit. Cong
thrc (2) va biéu d6 Hinh 3 chi ra rang, chi s&
CTindex €6 lién quan dén ndng lwong pha hiy
Gr, khi ham lwong nhwa tang, BTN c6 xu
hwéng hap thu nhiéu ning lwong, chiu dwoc
bién dang 16n hon trwéc khi xuat hién vét
nit va bi pha hiy hoan toan. Cé thé hiéu

va
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rang, ham lwong nhua ting, mau khong bi
pha huy dét ngot, c6 xu huwéng bién dang
nhiéu hon trudc khi nit, gitp ting CTindex.

Ciing v&i cong thirc (2) va dwa vao két qua
& Hinh 6 c6 thé thay chi s6 CTindex ting manh
nhat (98,54%) khi ham lwgng nhya tang tw
3,5% lén 4%, tuy nhién, néu ting ham lwgong
nhua tir 5% lén 5.5% thi chi s6 nay chi tang
(13,75%). biéu nay cho thiy, can c6 nhiéu thi
nghiém kiém chirng dé tim dwoc ham lwgng
nhwa phu hop trong cong tac thiét ké hon
hop BTN sao cho dam bao cac tiéu chi vé ky
thuat va gia thanh.

Moi lién hé gitra cvong do ép ché va chisé
khang nit CTindex dwoc thé hién tai Hinh 7.
Tir gia tri ITS c6 thé xac dinh dwoc CTindex va
nguoc lai. Ngoai ra, hién nay, gia tri ITS t6i
thi€u trong hon hop BTN chwa dwoc xac dinh
ro trong cac tiéu chuin hién hanh. Do d6, can
c vao gia tri CTindex tOi thi€u 1a 100 theo
khuyén nghi cia S& Giao thong van tai thudc
ti€u bang Tennessee, Hoa Ky (TDOT) [11] c6
thé suy ngwoc lai gia tri ITS tdi thiéu 1a 850
kPa. Trong khi d4, gia tri ham lwong nhya t6i
thiéu l1a 4.5% dua trén chi s6 CTindex = 100.
Tuy nhién, khi Iwa chon gia tri ham lwong
nhya thiét k€ nén thi nghiém chi s6 khang
nirt CTindex phdn dnh day du ban chat co hoc
cia BTN hon so véi danh gia theo giad tri
cwong dd nén ép ché. Van dé nay dwoc giai
thich béi thi nghiém gia tri ITS chi danh gia
tai diém pha hay (noi lwc dat cwc dai), chwa
phan tich toan bd qua trinh pha huay, nén
khong phan 4nh day da kha nang chdng nit
dai han. Nguwoc lai, thi nghiém chi s6 CTindex
dwogc xac dinh dwa trén toan b6 qua trinh pha
hiy, bao gbm nang lwong tiéu hao va bién
dang trwdc khi pha hdy. Cac thong s6 anh
hwdng trong cong thirc (2) thé hién diy du
va ro nét hon, pht hop dé€ danh gia kha nang
chong nitt va hdp thu nang lwong, phdn anh
tudi tho thuc té tot hon.
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trong méi twong quan v&i ham lwong nhya.

5. Két luan

Trong nghién ctru nay, tlr cac két qua thuc
nghiém xac dinh cwong dé nén ép ché va chi
s6 khang nit trong phong, déu cho thay kha
nang khang nit cia BTNC16 ting dang ké
khi gia tang ham lwgng nhwa. Nhya dwong
dong vai tro quan trong trong viéc tang do
bén kéo gian tiép cia BTN, do gitp lién két
t6t hon, gidm do6 rong, ting mat do hon hop.
Thi nghiém xac dinh cwong Ao nén ép ché cua
BTNC16 cho thay, khi ting ham lwong nhua
tir 4.0% 1én 5.0%, gia tri ITS ting 2.1 lan.
Twong tw, thi nghiém xac dinh chi s6 khang
nit cda BTNC16, khi tang ham lwong nhwa
tlr 4.0% lén 5.0%, gia tri CTindex tdng 2.5 lan.
Xét vé co ché pha hoai mau trong qua trinh
thi nghiém thi thir nghiém kéo gian ti€p dwa
trén toan bdé qua trinh pha hdy, bao gom
nang lwong tiéu hao va bién dang trudc khi
phd huy. Twr do, gitp danh gia kha nang
chong nirt do moi va nhiét do, kha nang hap
thu &ng suit va nang lwong dé rut ra nhirng
nhin dinh chuyén siu vé kha nang chéng nirt
va do bén dai han cia mat dwong BTN.

Bai bao tap trung danh gia kha nang khang
nitt cuia BTNC16 dwa trén anh hwdng cta
ham lwong nhwa. D€ tao nén két ciu BTN
théa man cac tiéu chuin ky thuit va han ché
toi da cac hw hdng can c6 thém nhitng nghién
ctru khac dé rut ra dwoc phwong phap thiét ké
BTNC16 phu hgp & Viét Nam. Pac biét la trong
moi quan hé gitra ham lwong nhwa thiét ké
dén kha nang khang nirt, khang 4m va LVBX.
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