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TOM TAT

Nghién ciru nay danh gid anh hwdéng cia toc do gia tai va nhiét dé dén cudong do ép ché (ITS)
ctia bé tdng nhua chiit c6 c& hat 1én nhat danh dinh 16 mm (BTNC16). CAc mAiu bé tdng nhua
(BTN) dwgc thir nghiém & ba mic nhiét do (10°C, 20°C, 30°C) va ba toc do gia tai (0,5
mm/phit, 5 mm/phit, 50 mm/phut). Két qua thi nghiém cho thay ITS ting tir 481 kPa lén
1.804 kPa khi tdc do gia tai ting tir 0,5 mm/phit 1én 50 mm/phit tai 10°C, v&i xu hwéng
twong tw & 20°C va 30°C. Ngworc lai, khi nhiét d6 ting tir 10°C 1én 30°C, ITS giam dang ké &
moi t6c db gia tai. & 50 mm/phut, ITS gidm tir 1.804 kPa (10°C) xubng 481 kPa (30°C), cho
thdy anh hwdng rd rét ctia nhiét do. Nghién ctru nhan manh tim quan trong cta van toc va
nhiét d moi trwong c6 dnh hwdng ro rét dén kha nang khang nirt cia mit dwdong BTN trong
diéu kién thuec té.
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ABSTRACT

This study evaluates the effects of loading rate and temperature on the Indirect Tensile
Strength (ITS) of dense-graded asphalt concrete with a nominal maximum aggregate size of
16 mm (BTNC 16). Asphalt concrete specimens were tested at three temperatures (10°C,
20°C, 30°C) and three loading rates (0,5 mm/min, 5 mm/min, 50 mm/min). The test results
show that ITS increased from 481 kPa to 1,804 kPa as the loading rate increased from 0.5
mm/min to 50 mm/min at 10°C, with a similar trend observed at 20°C and 30°C.
Conversely, when the temperature increased from 10°C to 30°C, ITS significantly decreased
at all loading rates. At 50 mm/min, ITS dropped from 1,804 kPa (10°C) to 481 kPa (30°C),
highlighting the significant influence of temperature. This study highlights the importance
of traffic velocity and ambient temperature, which have a significant influence on the
cracking resistance of asphalt pavements under field conditions.
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1. Gi¢i thiéu

Bé tong nhwa (BTN) la mot vat liéu quan
trong trong co s& ha ting giao thong, chiu tac
dong cua tai trong phirc tap va diéu kién moi
treong trong sudt vong doi st dung. Trong
sO cac co ché huw hong, nirt gdy la yéu té anh
hwéng 16n dén tinh toan ven ciu tric va do
bén cia BTN. Ngoai ra, day la vat liéu c6 tinh
dan ho6i nhét va nhay cadm véi nhiét d6. Cac
dac tinh co hoc cta vat liéu nay déu phu
thudc rat 1én vao toc do gia tai (trén thuc té
la téc do6 xe chay) va nhiét d6 méi treong [1],
[2]. Trong nhiéu trwong hop, anh hwdng ctia
cac yéu t6 nhiét d6 va toc do gia tai cé sw lién
hé mat thiét v&i nhau thdng qua nguyén tic
twong quan thoi gian nhiét do [3], [4]. Viéc
hiéu ré cac yéu t6 tdc dong dén qua trinh nirt
gdy, chang han nhu t6c do gia tai va nhiét do,
la diéu cin thiét dé ning cao hiéu suit cua
BTN va kéo dai tudi tho mat duwong.

Cac nghién cru trwdc day da chi ra rang,
téc d6 gia tai va nhiét do6 dong vai tro quan
trong trong sw hinh thanh, phat trién vét nitt.
Yin va cOng sw [5] da nghién ctru anh huwdng
cla toc do gia tai va gia nhiét dén kha nang
khang nirt cia BTN thong qua cac thi nghiém
kéo gian ti€p (IDT) véi hé sé Nflex va thi
nghiém u6n ban vong J-integral (SCB-Jc), cho
thiy ting t6c do gia tai thwong dan dén gia
tri SCB-Jc cao hon. Lu va cong sy [6] da danh
gia dac tinh pha hiy dwéi cac toc do gia tai
khac nhau bang phwong phap SCB va xac
dinh t6c @6 1 mm/phut la phu hgp nhat dé
danh gia cac dac tinh pha huay. Im [7] da
nghién ctru toc do gia tai co tac dong khong
dang ké dén ning lwong pha hiy & -10°C do
BTN thé hién dic tinh dan hoi tuyén tinh,
nhung anh hwdéng diang ké dén ning lwong
pha hiy trong khoang nhiét d6 tir 0°C dén
30°C. Nhitng két qua nay phu hop véi cac
nghién ctru [8], [9] va [10], trong dd, bao cao
rang ning lwong pha hiy gidm khi nhiét do
duwdi 0°C va toc do gia tai ting. Tuy nhién, sw
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twong tac gitra nhiét do, tdc do gia tai va loai
nhua dwong chwa dwoc nghién cru day du,
dac biét trong khoang nhiét do trung gian,
noi ca hai yéu t6 dan hoi nhét va pha huy déu
nhay cam véi cac diéu kién nay [11], [12],
[13], [14], [15].

Trong nghién ctru nay, thi nghiém dwoc
tién hanh trén BTNC16 st dung nhwa 60/70
& ba mic nhiét dé 10°C, 20°C va 30°C, két
hop v&i ba toc d6 gia tdi 0,5 mm/phut, 5
mm/phat va 50 mm/phat. Pé danh gia
cwong do ép ché cia BTN, phwong phap
Indirect Tensile Strength (ITS) dwoc sw
dung. Pay la mot trong nhirng phwong phap
phé bién dé xac dinh kha nang khang nitt cia
BTN dwéi tac dong cuia tai trong kéo. Phwong
phap ITS don gian, dé thwc hién, phan anh
chinh xac kha nang khang nitt cia BTN va
nhay cam véi cac yéu té nhiét do, téc do gia
tai [16], [17].

Muc tiéu chinh ctia nghién cru nay la kiém
tra anh hwdng ctia toc d6 gia tai va nhiét do
dén cwong do6 ép ché cua BTN théng qua
phwong phap ITS. Nhitng phat hién thu dwoc
g6p phan lam sang to co ché hinh thanh vét
nit, cung cip co s& khoa hoc dé cai thién
thiét ké, thi cong va bdo tri, cling nhw nang
cao tudi tho va do bén cia mit dwong BTN.

2. Thiét ké thanh phan hén hop BTNC16

Sw suy giam chat lwong cua mat duwong
BTN la mot thach thirc 1én trong co s& ha
tang giao thong. Cac nghién ctru trwéc day da
chi ra rang, hon hop BTN c6 c& hat 16n nhat
vt qua 12,5 mm c6 kha nang khang nirt tot
hon, dacbiét dwdi tac dong clia tai trong giao
théng nang [5], [6], [7], [8], [9], [10]. Dya
trén nhirng phat hién nay, nghién ctru nay
danh gia hon hop BTN c6 c& hat 16n nhat 1a
16 mm. Cac loai vat liéu st dung trong
nghién cru bao gom, cot liéu dwoc khai thac
tr mé da Antraco (tinh An Giang); nhwa
dwong cung cidp bdi Kho nhwa dwong
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Petrolimex (Nha Be); bot khoang l1ay tir Cong
ty Khoang san Binh Dung (P6ng Nai). TAt ca
cac vt liéu nay déu dap tng Tiéu chuin
TCVN 13567-1:2022 [18]. Cac chi tiéu co ly
cua tirng loai vat liéu dwoc trinh bay tai Bang
2 dén Bang 5, dwong cong cip phdi clia hon
hop BTNC16 dwoc thé hién tai Hinh 1.

Phwong phap thiét ké hon hop Marshall
duwoc str dung rong rai dé danh gia hon hop
BTN tai Viét Nam. Trong nghién cttu nay, cac

100,0

thi nghiém Marshall dwgc thuc hién theo
Tiéu chuidn TCVN 8860-1:2011 [19] nham
xac dinh ham lwgng nhwa toi wu, dwa trén cac
tiéu chi lwa chon chinh bao gbm dé 6n dinh
lé6n nhét, khéi lwgng thé tich 16n nhat, do
rong dw 4%. K&t qua thi nghiém cho thiy
ham lwong nhwa t6i wu ca hon hop st dung
nhwa 60/70 la 4,5%. Cac chi tiéu co hoc caa
hén hop BTN twong (rng véi ham lwong nhwa
t6i wu duoc tém tat trong Bang 1.
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Hinh 1. Pwong cong cip phdi ctia hén hop BTNC16.

Bang 1. Két qua thiét ké thanh phan hén hgp BTNC16 theo Marshall.

BTNC 16
Cac chi tiéu ky thuit
Két qua Yéu ciu
D6 6n dinh (kN) 11,03 >8,0
P06 déo (mm) 3,80 1,5-4
Do rong 14p day (%) 69,3 65-75
Do rong dw (%) 4,6 4-6
Do rong cét lidu (%) 14,9 > 14,5
Ty trong khéi 2,498 -
T§ 18 Po,o75/Pae 1,55 08-16
D6 6n dinh con lai sau 24 gio (%) 87,65 >80
Bang 2. K&t qua thi nghiém chi tiéu co 1y cho cdt liéu.
Vatliéu Ty trong HL vat liéu HLhat HLsétcuc DO mai Do huat
<0,075 thoidet vamém monLA nwéc, (hay
Khéi  Biéu mm (%) yéu (%)  doambot
kién (%) (%) khoang)
(%)
10x19 2,841 2,857 0,90 9,70 0,52 11,36 0,19
10x16 2,805 2,826 1,10 8,65 0,46 12,16 0,26
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Vat liéu Ty trong HL vat liéu HLhat HLsétcuc DO mai Po hut
<0,075 thoi det vaimém monLA nwdec, (hay
Khéi  Biéu mm (%) yéu (%)  d0ambot
kién (%) (%) khoang)
(%)
5x10 2,799 2,820 0,70 10,40 0,56 13,42 0,27
Cat nghién 2,794 2,843 2,6 - - - 0,84
Bot khoang 2,697 2,697 0,31

Nhua 60/70 1,933

Bang 3. Mot s6 chi tiéu co 1y cho cat xay (da 0 x 5 mm).

Chi tiéu Pon vi Phwong phap thw Kétqua TCVN 13567-1:2022
M6 dun do lén TCVN 13567-1:2022 3,49 =22
Ty trong khé cta cét liéu g AASHTO T84 2,794 22,5
D6 hut nwéc ctia cot liéu % AASHTO T84 0,62 <2
Hé s6 dwong lwgng cat (SE) % AASHTO T176 68,2 =60
Ham lwong hat < 0,075mm % AASHTO T11 2,60 <3
b0 goc canh cha cat % TCVN 11807 - 2017 48,9 =45

Bang 4. Mot so chi tiéu co 1y cho bot khoang.

Chi tiéu Pon vi Phwong phap thir  Kétqua TCVN 13567-1:2022
Khéi lwong riéng g/cm3 TCVN 8735: 2012 2,704 >2,5
Do 4m clia bot khoang % TCVN 12884-2: 2020 0,60 <1
Hé s thich nwéc TCVN 12884-2: 2020 0,67 <1

Bang 5. K&t qua thi nghiém cac chi tiéu co 1y ctia nhwa dwong 60/70.

Chi tiéu Ponvi Phwongphapthir Kétqua TCVN 13567-1:2022

PO kim Iin - 100g & 25°C, 5 giay 1/10mm  TCVN 7495:2005 62,0 Min. 60

Max. 70
Chi s6 d6 kim lun PI TCVN 7495:2005 -0,94 -1,5+1
Nhiét d6 héa mém (dung cu vong bi) oC TCVN 7495:2005 49,2 Min. 46
PO nhét dong lwe hoc & 60° Pa.s TCVN 8818-5:2011 230 Min. 180
b kéo dai & 25°C - 5cm/phut cm TCVN 7496:2005 >100 Min. 100
Ham lwong Paraphin % TCVN 7503:2005 1,42 Max. 2,2
Diém chép chdy (c6c mé Cleveland) oC TCVN 7498:2005 330 Min. 232
D0 hoa tan trong Trichloethylene % TCVN 7500:2005 99,42 Min. 99
Khoi lwgng riéng & 25°C g/cm3 TCVN 7501:2005 1,035 1,0-1,05
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Chi tiéu Ponvi Phwongphiapthr Kétqua TCVN 13567-1:2022
T6n that khoi lwgng % TCVN11711 0,03 Max.0,8
Ty 1é do kim ltin con lai so véi do kim % TCVN 7495:2005 74,20 Min. 54
ltn ban dau & 250C original
P kéo dai & 250C - 5cm/phit cm TCVN 7496:2005 >50 Min. 50
Do dinh bam véi da cip TCVN 7504:2005 3 Min. cip 3

3. Thi nghiém xac dinh cwong do ép ché
cua BTNC16

Thi nghiém cwong do ép ché - ITS dwoc
thwc hién theo Tiéu chudn ASTM D6931 [20],
nhidm danh gid khd ning khang nit cda
BTNC16 duédi tac dong cta tai trong kéo gian
ti€p. Phwong phdp nay mo phong trang thai
rng suat thuc té trong mat dwong, cu thé, luc
nén duoc ap dung theo phwong ngang ctua
mau hinh tru dé tao ra rng suit kéo theo
phwong doc. Tlr d6, xac dinh kha nang chiu
kéo ctia BTN. Thi nghiém dwoc thwc hién
trén thiét bi Marshall tai Phong thi nghiém
trong diém Dwong bé 111 (Hinh 2). Thuc hién
tron, G va ddm mau bang dam xoay theo Tiéu
chudn AASHTO T312 [21] véi dwong kinh
(150+2) mm, chiéu cao (62+1) mm, do rong
dw (7£0,5) %. Tién hanh thi nghiém theo
trinh tw da dwoc quy dinh tai Tiéu chuin
ASTM D6931 [20]. Trong qua trinh thi
nghiém, thwc hién thay déi cac thong sé vé
nhiét do & ba mirc 10°C, 20°C va 30°C, v&i ba
toc do gia tai la 0,5mm/phit, 5 mm/phut va
50mm/phut. V&i s6 1an Lip 1a 3 miu/t6 mauy,
téng s6 mau thi nghiém 1a 27 mau (Hinh 3).
Trién khai tinh todn cwong do ép ché theo
cong thirc (1):

_ 2000P
ntD

S

(1)

t

Trong do:
S¢1a cwong do ép ché (kPa);

Pla lwc nén pha hoai mau (N);
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t 12 chiéu cao ctia miu trwdc khi thi
nghiém (mm);

D 1a dwdrng kinh cia mau (mm).

Gia tri ITS st dung trong phén tich két qua
12 gi4 tri trung binh ctia 3 mAu trong t6 mau.

|

Hinh 3. M4u thi nghiém.

4, Két qua va phan tich co' ban

Phan tich gid tri cwong do ép ché cua
BTNC16 theo céng thirc (1) cho két qua dwoc
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thé hién trong Hinh 4. Cac gia tri cwong do ép
ché (ITS) duoc xac dinh & ba mc nhiét do
(10°C, 20°C, 30°C) va ba t6c do gia tai (0,5
mm/phut, 5 mm/phut, 50 mm/phut).

Hinh 4 cho thay sw bién thién cta ITS theo
cac diéu kién thi nghiém. C6 thé nhin thay
rang, cwong do ép ché c6 xu huwdng ting khi
téc do gia tai ting, nhwng gidm khi nhiét do
tang. Xu hwdéng nay cé thé dwoc giai thich
dwa trén dac tinh co hoc ctia BTN. Khi tdc do
gia tai cao, thoi gian bién dang déo giam, &ng
suit cuc bo ting, dan dén cwong do ITS cao.
Nguwoc lai, khi nhiét d6 tang, nhwa dwong tré
nén mém hon, giam kha nang lién két gitra
cac hat cot liéu, khién ITS giam. K&t qua nay
g6p phin sang to anh hwdng cta cac yéu toé
tac dong dén ITS, dong thoi, cung cap co s&
khoa hoc cho cong tac thiét ké va danh gia két
cdu mat dwong trong diéu kién thuc té.

Ngoai sw thay déi cia ITS, d0 phan tan cla
két qua thi nghiém trong Bang 6 cho thiy
khéc biét ro rét khi danh gia qua hé so bién
thién (COV%). COV dao dong tlr 2,00% dén
25,41%, phan &nh m&c d6 6n dinh khic nhau
gitra cac diéu kién thi nghiém. Gia tri thap
nhat (2,00% tai 20°C, 50 mm/pht) thé hién
tinh 6n dinh cao nhat caa dir liéu, trong khi,
gid tri cao nhat (25,41% tai 30°C, 50
mm/phit) cho thiy sw khong déng nhit cla
BTN trong diéu kién nay. Két qua nay phu
hop véi cac nghién ctiru truedre dd, cu thé, tée
do6 gia tai va nhiét do dwoc xac dinh la cac yéu
t0 quan trong anh hwdng dén sw 6n dinh cia
dir lidu thi nghiém BTN [1], [4], [7].

Ve toc do gia tai, dir liéu cho thay COV ting
khi t6c d0 gia tai ting, dac biét roé rét & 10°C
va 30°C. O téc do thip (0,5 mm/phit), COV
dao dong tir 3,04% dén 6,71%, phan anh
mic do 6n dinh cao. Khi ting 5 mm/pht,
COV tang manh & 20°C (12,15%), mic do

bién dong 16n hon. & 50 mm/phit, COV tiép
tuc tang, dat gia tri cao nhit tai 30°C
(25,41%), c6 thé nhan thiy sw khong 6n dinh
khi BTN mém héa dwéi tai trong cao. Xu
hwéng nay phu hop véi cac két qua nghién
clru truede diay vé anh huwdng cia toc db gia
tdi dén do phan tan dir liéu trong cac thi
nghiém co hoc cta BTN [4], [7].

Tai 20°C, COV thip nhat, cho thiy tinh 6n
dinh cta dir liéu tot nhit trong pham vi
nghién ctru. Nguwoc lai, @ mirc 30°C, phan tan
cao nhit, dic biét & téc do tai cao, phan anh
anh hwéng cia sw mém hoda BTN, lam cho
kha nang chiu tai tré nén khéng déng nhat
[10]. &' 10°C, COV c6 xu hwéng ting theo tdc
do gia tai, do dac tinh gion ciia BTN lam cho
két qua dao déng manh hon khi tai trong
tang nhanh. Nghién cttu [1] va [10] chi ra
rang & nhiét dd thap, BTN c6 xu hwéng gion
hon, dan dén sy dao dong lén hon trong cac
phép thit.

Nhin chung, toc d6 gia tai cao va nhiét do
thap hodc cao, dan dén gia ting mirc do phan
tan cda dir liéu, trong khi nhiét d6 trung binh
(20°C) gitip 6n dinh két qua tot nhit. Piéu
nay can dwgc xem xét khi danh gia kha nang
khang nirt ctia BTN trong thuc té.

2.500

206

~
=
=]
o

1500 108 ”

1.000

32 61 122

0,5 5,0 50,0
o10°C 481 1175 1.804
m20°C 343 503 1.204
830°C 257 . 301 481

Cwong dd ép ché (kPa)

(=]

Hinh 4. Gia tri cwong do ép ché clia BTNC16 & cac
nhiét do va téc d6 khac nhau.
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Bang 6. Do phan tan clia cwong do ITS theo tdc dd gia tai va nhiét do.

Nhiét do Toc do gia tai Cwong do ITS A . cov
C) (mm/phit) (kPa) Do éch chuan (%)
10 0,5 481 32 6,71
10 5 1175 108 9,17
10 50 1804 206 11,44
20 0,5 343 8 3,04
20 5 503 61 12,15
20 50 1204 24 2,00
30 0,5 257 14 5,27
30 5 301 16 5,32
30 50 481 122 25,41

4.1. Anh hwéng cla téc do gia tdi dén dén
cwong do ép ché ctia BTNC16

Hinh 4 cho thdy cwong dé ép ché cé xu
hwéng tang khi téc do gia tai ting, bat ké
nhiét d6 thi nghiém. Cu thé, tai 10°C, ITS ting
nhanh tir 481 kPa (0,5 mm/phut) 1én 1.175
kPa (5 mm/phit) va dat gid tri cao nhat
1.804 kPa tai 50 mm/phut. O 20°C, ITS ting
tlr 343 kPa 1én 503 kPa, dat 1.204 kPa & toc
do gia tai cao nhat. Va véi 30°C, ITS thip hon
dang ké, dao dong tlr 257 kPa dén 481 kPa,
cho thady BTN c6 xu hwéng suy gidm kha niang
chiu tai khi nhiét do tang. Xu hwéng nay phu
hop véi nghién clru ctia Yin va cong sw [5],
trong d6, chi ra rang téc do gia tai cao cd thé
dan dén sv gia ting gia tri SCB-Jc, phan 4nh
kha nang chdng nit tot hon trong diéu kién
tai trong nhanh. Piéu nay ciing dwoc xac
nhan b&i Im va cdng sv [8], khi nh6ém nghién
ctru nay nhan thiy toc do gia tai cao, ning
lwong pha huy cua BTN cé thé ting trong
pham vi nhiét d6 trung gian.

Co thé giai thich cho hién twong nay, khi
toc do gia tai tang, vat liéu cé it thoi gian hon
dé xay ra bién dang déo, khién hén hop biéu
hién dac tinh cirng hon va c6 kha nang chiu
tai tot trwdc khi bi phad hay [11]. Fakhri va
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Kharrazi [11] nh4n manh rang, t6c do gia tai
c6 tac dong dang ké dén nang lwgng pha hay
ctia hon hop BTN, dic biétla & nhiét dd trung
gian va cao.

Tuy nhién, can lwu y rang trong mot s6
trweong hop, téc do gia tai qua cao cé thé lam
thay ddi co ché pha hiy, dan dén nitt gay gion
thay vi nirt déo. Wagnoner va cong sw [9] da
st dung phwong phap thi nghiém kéo nén
hinh dia (Disk-shaped Compact Tension
Test) va nhan thiy rang tc dd gia tai lom cé
thé thay déi dic tinh pha huy cia BTN tw
trang thai déo sang trang thai gion, nhatla &
nhiét do thiap. Nhu viy, sw gia ting ITS theo
toc do gia tai trong nghién ctru nay la phu
hop v&i cac két qua nghién cru dwoc cong bo
trwedrc diy. Mirc gia ting nay cé thé chiu anh
hwédng bdi cac yéu to nhw loai cot liéu, dac
tinh nhwa dwong, va diéu kién bdo dudong
mau [13].

4.2. Anh hwéng ctia nhiét dé dén dén cworng dé
ép ché ciia BTNC16

T Hinh 4, c6 thé thiy rang ITS gidm khi
nhiét do tang, bat ké tdc do gia tai. Cu thé, véi
toc do 0,5 mm/phut, ITS giam tir 481 kPa
(10°C) xudng 343 kPa (20°C) va 257 kPa
(30°C). Tai toc d6 5 mm/phut, ITS gidm tir
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1.175 kPa (10°C) xudng 503 kPa (20°C) va
301 kPa (30°C). Va toéc dd6 50 mm/phut, ITS
dat gia tri cao nhat tai 10°C (1.804 kPa) va
gidm manh twong rng 1.204 kPa (20°C) va
481 kPa (30°C).

biéu nay phu hop véi nghién ctru cua
Marasteanu va cong su [10], cho thiy nhiét
do thip lam tang do clirng cua hon hop BTN,
gidp cai thién cwong do ép ché, nhwng gia
ting nguy co nit giy gion. O nhiét do cao
hon, BTN c6 xu hwéng tré nén mém hon do
anh huwdéng cia dé6 nhét nhya dwong, giam
kha nang chiu tai [14]. Im [7] chitng minh
rang, & nhiét do thap, BTN thé hién dic tinh
dan hoi tuyén tinh, trong khi & nhiét do cao,
vat liéu c6 xu huwéng bién dang déo nhiéu
hon, lam gidm ndng lwong pha hiy tong thé.
Lung va cong sw [12] da nghién cru anh
hwéng cta nhiét dd6 dén cwdong do cat truc
tiép ctia BTN va chi ra rang nhiét do cao lam
giam dang ké kha ndng chdng cat cta hdn
hop, dong nghia véi sw gidm cwong do6 nén
ché nhur quan sat trong nghién ctru nay.
Ngoai ra, Motamedi va cOng su [14] st dung
phuwong phap thr nghiém uén dam hinh dia
(Edge Notched Disc Bend - ENDB) va nhan
thiy, & nhiét do cao, cwong d6 pha hiy gidm
rd rét do sw suy gidm do cirng ctia hdn hop
BTN. Nhin chung, su suy giam ITS khi nhiét
d6é ting la mdt xu hwéng phd bién trong
nghién cru vé BTN va dwgc xac nhan bdi
nhiéu nghién ctru trwéc diy. Két qua nay
nhan manh sw can thiét cta viéc tdi wu hoa
thanh phan hoén hop BTN dé dam bao do bén
co hoc trong diéu kién thoi tiét néng [15].

5. Két luan

Trong nghién cru nay, dwa trén két qua
thuc nghiém trong phong, c6 thé thiy rang
tdc do gia tai va nhiét do anh hwdng dang ké
dén cwong do6 ép ché ctia BTNC16. Dong thoi,
tir k€t qua thi nghiém va phén tich, c6 thé rut
ra cac két luan quan trong:
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To6c do gia tai anh hwdng dang ké dén ITS.
Khi tdc do gia tai tang, ITS ting dang ké, phan
anh dac tinh crng hon ctia BTN do vat liéu cé
it thoi gian hon dé bién dang déo.

Nhiét do c6 tac déng tiéu cuc dén ITS. Khi
nhiét do tang, cwong do ITS gidm rd rét do
hon hop BTN tré nén mém hon va dé bién
dang trudc khi xay ra pha hay.

Sw két hop gitra toc do gia tai va nhiét do
quyét dinh tinh chit co hoc ctia BTN. O’ nhiét
doé thap (10°C) va téc dod gia tai cao (50
mm/phit), ITS dat gia tri cao nhat (1.804
kPa), cho thdy BTN c6 dac tinh gion hon.
Nguwoc lai, & nhiét d6 cao (30°C) va téc dd gia
tai thap (0,5 mm/phut), ITS thap nhit (257
kPa), phan 4nh sy mit 6n dinh cta hon hop
khi chiu tdc dong cia nhiét do.

Thong qua két qua nghién ciru c6 thé thay,
ITS ting nhanh khi t6¢ do gia tai ting & nhiét
d6 thap va c6 xu hwéng ting chdm & nhiét do
cao. Dong thoi, khi nhiét do gia ting, ITS gidam
manh & toc dé gia tai nhanh va cé xu hwéng
gidm dan & téc do gia tai chAm. Diéu nay thé
hién ro tinh chiat dan hoi nhét cia BTN duwdi
tac dung ctia nhiét do va tan sé. Nghién ctru
dwoc thuc hién nhiam nhin manh tim quan
trong ctia viéc Iwa chon téc dd gia tai va nhiét
d6 phu hop khi thir nghiém dé danh gia chinh
xac dic tinh co hoc cia BTN trong diéu kién
thuc té.

Pong gop cua cac tac gia trong bai bao

Nguyén Céng Thirc: Phwong phap, Quan
ly dit liéu, Phan tich dit liéu chinh thic, Thi
nghiém, Ti€p nhan tai tro, Phan hoi y kién
phan bién, Viét - ban thdo gdc. Nguyén
Quang Tudn: Phwong phap, Quan ly dir liéu,
Phén tich dir liéu, Thi nghiém, Phan héi y
kién phan bién, Ti€p nhan hd tro, ra soat va
chinh sta ban thao. Lé Van Phuc: Phuwong
phap, Tiép nhan hé tro, ra soat va chinh stra
ban thao.
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Tuyén b6 khong xung dot lgii ich va cam
két ban quyén

Cac tac gia tuyén b vé sy khong xuit hién
nhitng xung dot tiém an tr nghién cru nay,
va cam két bai bao chwa tirng dwgc cong bo
trudc day.
Chia sé dir liéu theo yéu cau

Dit liéu sé dwoc cung cip theo yéu cau.
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