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Abstract: In asphalt pavement construction, the quality of the bonding layer
greatly affects the bonding ability between the two layers of asphalt concrete.
The interface shear stiffness modulus (K) is one of the essential parameters
for evaluating the interlayer stiffness of the asphalt layer. Currently, many types
of tack coat materials are used to improve interface bonding ability and
stiffness. Each type of tack coat material affects the adhesion quality. This
study was conducted on two-layer asphalt concrete samples, using 3 types of
tack coat materials (CRS-1, CSS-1, CRS-1P) with the same application rate of
0.5 I/m?, tested. The test was conducted under 3 different normal pressure
levels (0, 0.2, 0.6MPa) and 2 experimental temperature levels (25, 60°C). The
result shows that with the increasing temperature from 25°C to 60°C, the
average shear stiffness modulus decreases significantly when using different
types of tack coat. Among them, CRS-1P decreased the least and CSS-1
decreased the most. Tack coat material has significant effect on K modulus.
Also, the influence of other factors on the interlayer shear stiffness modulus is
different. In particular, the experimental temperature is the the most influent
factor on the K.

Keywords: Asphalt concrete; tack coat type; shear stiffness modulus; normal
pressure, temperature.
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Toém tat: Trong cong tac thi cong chat lwong I16p dinh bam anh hwéng rat nhiéu
dén kha nang dinh bam ctia hai I16p bé tong nhwa. Mé dun d6 cirng chdng cat
(K) Ia mét trong nhirng théng sé dé danh gia do cirng cuia hai lép bé téng nhya.
Hién nay nhiéu loai vat liéu twéi dinh bam (VLTDB) dwoc siv dung dé cai thién
kha nang dinh bam ciing nhw dd cirng tai 1&p tiép xtc nay. M&i mét loai vat liéu
dinh bam lai anh hwéng dén chét lwong dinh bam cla hai I&p bé tdng nhya
khac nhau. Nghién ctu nay dwoc thwe hién trén cac mau thir bé tdng nhwa
hai I&p, st dung 3 loai vat liéu twdi dinh bam (CRS-1, CSS-1, CRS-1P) voi
cung ti 1é twi 0.5 I/m?, dwgre thi nghiém véi 3 cép ap luc phap tuyén khac nhau
(0, 0.2, 0.6MPa) va 2 mirc nhiét do thi nghiém (25, 60°C). Két qua cho théy,
khi nhiét dé tang tir 25°C dén 60°C, gia tri K trung binh giam dang ké khi dung
céc loai dinh bam khac nhau. Trong d6, CRS-1P gidm it nhat va CSS-1 gidm
nhiéu nhat. Vat liéu twdi dinh bam, cé anh hwéng dang ké dén gia tri K. Ngoai
ra, mrc d6 anh hwdng ctia cac yéu té dén thong sb K 1a khac nhau. Trong do,
nhiét do thi nghiém |a yéu t6 anh hwéng I16n nhat va loai vat liéu twdi dinh bam
la yéu té it &nh hwdng I&n nhat dén tri sé K.

Tir khéa: Bé tdbng nhwa; loai vat liéu twédi dinh bam; mé dun dé cirng chéng
cét; ap lwc phap tuyén, nhiét do.

1. D4t van dé

Théng thwdng véi mat dwong bé tdng nhua
(BTN), cac 16p 4o dwong thwong dwoc thiét ké va
thi céng theo trng I&p [1]. Khi thi cong, gilra cac
Iép bé tong asphalt thwerng dwoc xir ly bang 16p
dinh bam géc bitum. Chat lwong I&p dinh bam nay
bi &nh hwdng rat nhiéu tr cac nhiéu yéu té nhw vat
liéu twdi dinh bam - VLTDB (nhw loai va ty 1é
VLTDB), cap phédi hén hop BTN, qua trinh thi cong
(nhw ddm nén, mirc d6 ddng déu khi twdi dinh
bam, bao dwdng), qua trinh khai thac (nhw tai

trong, nhiét djd)...vv [2].

M6 dun d6 clrng chdng cét tai l&p tiép xtc (K)

c6 thé dwoc coi la gia tri dac trwng cho cac mirc d6
dinh bam khac nhau cla 16p tiép xtc gitra hai l6p
BTN, &nh huwéng dén sy phan bd &ng suét-bién
dang trong két cAdu mé&t duwong [3]. Thong sd K
cling dwoc siv dung trong chuwong trinh phan mém
BISAR 3.0 dé phan tich (rng suéat-bién dang trong
két cAu mé&t dwdng nhwa khi xét dén céac diéu kién
dinh bam gilra cac I&p khac nhau. M6 hinh nay
dwoc sir dung phd bién trong cac nghién ctru danh
gia thong sb K gitra hai Iép BTN [4-10].

Theo Goodman va cac cong sw [11], dw&i tac
dung cla (ng suét gay ra b&i tai trong trén bé mét
dwong, lwe theo phwong ngang tao ra (rng suét cat
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va chuyén vj cat trong két ciu. Gia tri ’ng suét cat
& 1&p tiép xtc co thé dwoc xac dinh nhw sau:
t=K.Au
Vo
T : (ing suét cat & 16p tiép xuc gitra I6p trén
va Iop dwdi, MPa;
Au: 1a chuyén vij twong déi cua I6p tiép xuc

(1

[ 3

Trinh

theo phwong ngang, mm;

K: 1a mé dun dd cirng chdng cat tai mat tiép
xuc, (MPa/mm).

Trong thuwc té, d& don gidn mé dun d6 clirng
chdng cét K cé thé dwoc xac dinh theo dwdng cong
quan hé chuyén vi cat va rng suét cat I&n nhéat
gitra hai lop BTN thu dworc tr thi nghiém.
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Hinh 1. Buong cong quan hé gitra (rng suéat cat-chuyén vij

T do, cb cong thire sau:
K= Tmax/€max
Trong do:
K: Mé dun dd cirng chéng cat, MPa/mm;
Tmax: C®ng d6 chiu cét gitra cac Iop BTN,
MPa;
€max. Chuyén vi ngang (rng v&i Tmax 16N nhét
tac dung 1én mau, mm.

(2)

Tham sb K da dwoc nghién clru béi mot sb
tac gid nham danh gid xem nhirng mrc dd dinh
bam khac nhau sé anh huéng nhu thé nao dén sw
phan bd &ng suét - bién dang trong két cdu mat
dudng nhw Kruntcheva [12], Romain [13], Uzan
[10], Nageim Al va Hakim [14]. Trong trwdng hop
céac l6p duwoc dinh bam tét (K = «), véi trwdng hop
gitba cac Iop hoan toan khéng dinh bam (K = 0).
Kruncheva [12] d& nghién ctru tinh tudi tho cla két
cAu mat dwong khi xét dén diéu kién (dinh bam) tai
I&p tiép xtc gitra cac Iép BTN thong qua gia tri K
thay di ttr 0.01 MPa/mm dén 100 MPa/mm. Uzan
va cac cOng sy [10] da danh gia v&i nhirng gia tri
K & I&p tiép xuc cd tri sb thay ddi trong khodng twr

0 dén « clha két cAdu méat dwong ba 16p trén 16p
moéng cirng. Két qua da chi ra, sy thay dbi Ion
nhirng gia tri ’ng suét & vi tri dwdi cung cha Iop
trén xay ra khi gia tri K thay déi. Hon thé nira, trong
cac nghién ciru khac ciing cho thay, khi tri s6 K
tang, gia tri bién dang tién gan dén gia tri dwoc tinh
cho trwdng hop dinh bam hoan toan va giam dwoc
(ng suét kéo & vj tri day & méi 16p.

Trén thé gi6i, da co nhiéu nghién ctu xem
xét cac yéu tdé anh hwdng chinh dén mé dun do
clng chéng cét K. Dang ké phai ké dén cac danh
gia thyc nghiém vé VLTDB, nhiét dd va ap lwc phap
tuyén thi nghiém. Mohammad [15] da lam thi
nghiém vo&i I&p dinh bam khac nhau ttr 3 loai nhii
twong CRS-1, CSS-1, nhii twong da tinh nang va
nhwa PG 64-22 & nhiét d9 25°C. Két qua cho thay,
st dung nhii twong da tinh nang cho két qué K cao
nhat. Mot két luan twong tw cling dwoc rit ra tir tac
gia Ambraham Bae [16], khi thi nghiém v&i 2 loai
vat liéu twdi dinh bam la nhi twong CRS-1 va nhi
twong da tinh nang. Mac du trong nghién ctru nay,
tac gid thay déi nhiét do thi nghiém (-10°C-60°C).
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West [17] d4 tién hanh nghién ctru st dung 3 loai
twdi dinh bam CRS-2, CSS-1, PG 64-22 véi cac
cép phéi (thd va min), cac nhiét dd thi nghiém (10-
60°C), ap lwc phap tuyén (0, 0.07, 0.14 MPa). Két
qua cho thay chét két dinh nhwa duwéng PG tao ra
gia tri K cao hon hai nhi twong (CRS-2 va CSS-1),
dac biét déi voi cap phéi hat min va dwoc thi
nghiém & nhiét dd cao. Két qua cho thady CRS-2 va
CSS-1 c6 sw khac biét khong dang ké. O Viét Nam,
Nguyén Ngoc Lan [18] da nghién clru xac dinh md
dun K gitra hai I&p BTN théng qua thi nghiém cat
Leutner cai tién (thiét bj cat khéng cé ap lwc phap
tuyén) dé danh gia anh hwéng cta 3 loai nhii
twong CRS-1, CSS-1, va CRS-1P & cac nhiét do
khac nhau (30-60°C). Két qua cho thay, s dung
nhd twong CRS-1P cho mé dun K gilra hai lép BTN
cao nhat. Bui Thi Quynh Anh [19] d4 tién hanh danh
gia anh hwéng cla ap lwc phap tuyén dén cac mau
BTN 2 I6p xét v&i cac diéu kién thay dbi vé nhiét
do (25-60°C) va ap lwc phap tuyén (0-0.6 MPa) trén
cac mau thr twdi dinh bam béi mét loai nhi twong
duy nhat (CRS-1) v&i cac ti 1&é khac nhau (0-0.8
I/m?) théng sb K. Két qua cho thay, nhiét do va ap
lwc phap tuyén cé anh hwéng dang ké dén mé dun
K.

C6 thé thay viéc nghién ciru thuwc nghiém vé
gia tri K la rat can thiét dé danh gia mot cach chinh
xac dén kha nang chiu lwc va mé dun tirng I16p cla
két cAu mé&t dwong. Dac biét, nghién cu anh
hwédng cha VLTDB trong diéu kién thi nghiém
twong &ng voi diéu kién khai thac (ap lwc phap

Trinh

tuyén, nhiét do6) dén thong sé K trén thiét bi co xét
dén ap lwc phap tuyén la hoan toan can thiét.

Bai bao nay trinh bay vé két qua nghién ctru
anh hwéng cta VLTDB bao gdm CSS-1; CRS-1;
CRS-1P xét trong diéu kién thi nghiém &p lwc phap
tuyén (0-0.6MPa) va nhiét d6 (25-60°C) dén théng
s6 K trén thiét bi cat cé ap lwc phap tuyén.

2. Vat liéu ché tao va phwong phap thi nghiém
2.1. Vat liéu ché tao

Hén hop BTN nong C19 va C12.5 dwoc sy
dung dé danh gia anh huéng cua loai VLTDB dén
mé dun d6 clrng chdng cat cda hai loai BTN trén.
Vat liéu ché tao 2 hdn hogp BTNC19 va BTNC12.5
bao gom:

Hbén hop cbt liéu khoang (Pa dam D25, D19,
D12.5, D4.75 tir mé da Pong Ao, Thanh Liém, Ha
Nam va bét da (Phu Ly, Ha Nam). Thanh phan va
cap phbi ctia hén hop vat liéu khoang dwoc kiém
tra d@m bao theo cac yéu ciu ky thuat cia TCVN
13567:2022 [20].

Chét két dinh & bitum quanh mac 60/70
dwoc cung cip bdi Coéng ty TNHH nhya duéng
Petrolimex. Cac yéu cau ky thuat cta bitum dwoc
thi nghiém va kiém tra theo TCVN 7493: 2005 [21]
va TCVN 13567:2022 [20].

Vat lieu twdi dinh bam bao gébm: CSS-1;
CRS-1; CRS-1P dam bao theo TCVN 8816-2011
[22], TCVN 8817-2011 [23].

Cac chi tiéu ky thuat cta bé tdbng nhwa néng
C19 va C12.5 dwoc thé hién & Bang 1.

Bang 1. Cac chi tiéu ky thuat cua bé tong nhwa néong C19 va C12.5

Loai hén hop bé tdng nhwa

Yéu cau ky thuat TCVN 13567:2022

Ti 1é phdi trén, chi tiéu

BTNC 19 BTNC 12.5
Da dam 25 (%) 7 - -
L o ba dam 19 (%) 20 15 -
Ti 1& phoi trén . o
cac thanh phén ba dam 12.5 (%) 32 31 -
vat liéu ba dam 4,75 (%) 36 49 -
Bot da (%) 5 5 -
Bitum 4.6 49 -
D6 6n dinh Marshall, kN 11.22 14.67 Min 8
D06 déo Marshall, mm 2.71 2.92 1.5-4
D6 réng dw, % 5.57 4.82 4-6
Do réng hén hop VLK, % 13.95 13.47 Min 12
A XA a o 65-75 C12.5; 19
Do rong lap day bitum, % 68.56 71.26 55.70 C25
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2.2. Thi nghiém

Trinh

Bang 2. Khoang bién chay kh&o sat clia cac bién nghién ciru

Loai vat liéu twdi dinh bam 3 loai CSS-1, CRS-1, CRS-1P
Nhiét do (°C) 2 mirc 250; 60°
Ap luc (MPa) 3 mirc 0;0.2;0.6

cm, H=12cm

Téng sb lwong mau: 3x2x3x3= 54 (méu) hinh try D=10

iy

DPé nghién clru danh gia sw anh hwéng cla
loai VLTDB dén mé dun doé cirng chéng cét cta hai
I&p BTNC19 va BTNC12.5. Ké hoach nghién ctru
dwoc thé hién & Bang 2.

Hién nay, m&t dwérng mém véi két ciu cé 16p
mat trén dung BTNC12.5 day 5 cm va |6p dwéi
dung BTNC19 day 7 cm 1a mét trong nhivng két cau
phd bién va thwéong géap trong cac dy an duwong bod
tai Vit Nam. Bong thoi, két cdu nay ciing phu hop
véi cac yéu cau thiét ké két cdu ao dudng mém
TCCS 38: 2022/TCPBVN [24]. MAu th& hai 1&p
hinh tru c6 dwéng kinh 10 cm va chiéu cao 12cm
dwoc lwa chon cho nghién clru nay. Véi tdng sb
lwong mau 1a 54 mau. Bé ché bj mau trén, hdn hop

Hinh 3. Thi nghiém cat mau 2 16p th

Pl - B
eo tiéu chuan AASHTO TP 114-15

BTN duoc thiét k& dam bdo cac yéu ciu theo
TCVN 13567:2022. H6n hop BTN duwoc dinh lwong
va tron & nhiét dd quy dinh va dé& mé phéng sat véi
thuc t&, cac mau thir dwoc ché bi trong phong bang
bd thiét bi dam lan. D& dat dwoc dd rong dw va
chiéu day I&p thiét k&, méi I&p bé téng nhwa dwoc
dam 45 lwot chu ki, ap lwc dam 600 kPa (0.6 MPa)
& nhiét do 145°C.

Trong qua trinh ché tao mau, hai loai khuon
bao gébm: loai | (cho I&p dwéi 7cm) co kich thwdc
30 x 30 x 7cm va loai Il (cho hai I&p) cé kich thwéce
30 x 30 x 12cm. Sau khi d@m xong I&'p dwéi thi tién
hanh quét dinh bam bang nhi twong. Tuy thudc
vao loai va ti Ié€ nhi twong quét dinh bam, nhiét do
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va dd &m phong thi nghiém, thdi gian phan tach
cta nhii twong. Sau d6 thao khuén | va tiép tuc cho
mau 7cm vao khuén Il. Hon hop bé tdng 16p trén
day 5cm dwoc cho vao khuén Il va dam véi nhiét
dd, chu ki, ap lwc ddm twong tw nhw dam 16p du i
day 7cm. Sau d6, mau dwoc thao khudn va tién
hanh khoan 14y mau. M&i tAm tién hanh khoan mau
c6 kich thwée hinh tru dwéng kinh 10 cm va chiéu
cao 12 cm. Mau dwoc capping lam phang bé mat
bang thach cao va gia nhiét trong ti bao 6n trong
moi trvong nwéc & nhiét dd thi nghiém trong thoi
gian it nhat 2 gio.

Qua trinh 1am thi nghiém cat dwoc thwe hién
theo chi dan cua tiéu chudn AASHTO TP 114-15
[25]. M&u thtr 2 16p bé téng nhwa dugc cat bdi lwc
cat tap trung vé&i téc do khong déi 2.54 mm/min dén
khi mau bi pha hoai. Ap lwc phap tuyén duwoc duy
tri khoéng thay déi trong toan bd khi thi nghiém cét
dién ra. Cac cap ap lwc phap tuyén st dung 1a 0;
0.2; 0.6 MPa. Nhiét dd thi nghiém cét duwoc lwa
chon la 25° va 60°C. Thao tac thi nghiém cat nén
tién hanh nhanh chéng dé ddm bao nhiét d6 cua
mau thtr khéng bi thay ddi do qua trinh thi nghiém
cat.

3. Két qua thi nghiém va thao luan

Két qua mé dun dd cirng chdng cét gitra hai
I&p BTN dworce thé hién trong Hinh 4. Két qua cho
thdy, mé dun dd clrng chéng cat giam dang ké khi
nhiét dé tang tlr 25°C 1én 60°C & cac loai vat liéu
twdi dinh bam. Cu thé, & 60°C tri s6 K dat trung
binh giam 62.78 % so v&i & 25°C. Trong do, khi
nhiét do tang tlr 25°C dén 60°C, tri sb K ctia mau
CRS-1P giam it nhat (40.36%) va CSS-1 gidm
nhidu nhét (65.45%).

Ngwoc lai, tri s6 md dun dd cirng chéng cét
tang dang ké khi ap lyc phap tuyén thi nghiém tang
ttr 0 dén 0.6 MPa & cac loai vat liéu twsi dinh bam
khac nhau (trung binh tang 0.236 -0.395 MPa/mm).

Bdi tri s6 K 1a ti 1& gitra cwdng dd chiu cat tai
I&p tiép xuc va chuyén vi ngang twong (ng. Do d9,
khi nhiét d6 tang, dinh bam gitra hai I&p giam,
cwdng do chiu cat gidm dan dén gidm moé dun do
cng chéng cat. Nguwoc lai, khi 4p lwc phap tuyén

Trinh

tadng, ma sat gitra cac 1&p duoc cai thién dang ké
do gia tdng sw chén méc cla cac hat cét liéu lam
tang cwong do cat trwot dan dén tang mé dun do
clrng chéng céat. Két qua nay ciing phu hop véi cac
cong bd tir mdt s6 nghién ciru trwde d6 [8-10,15].

Phan tich phwong sai ANOVA cho két qua
mo dun dd cing chdng cat véi cac yéu td thay ddi
loai vat liéu twdi dinh bam, ap lwc phap tuyén va
nhiét d6 thi nghiém dwoc thuwe hién. Két qua dwoc
thé hién & Hinh 5 va Bang 3. D& thj Normal
Probability Plot cho thdy cac sé dw phan bd xung
quanh dwédng phan phéi chuan. Db thi Histogram
cho thay tan suat cac sb dw xuat hién. B thi danh
gia tinh ngdu nhién (Versus Order) cho thay cac
diém nay phan bd ngau nhién khéng cé quy luat
nao. Diéu nay chivng té di¥ liéu mé dun d6 cirng
chéng cét khong bi anh hudng clia cac yéu té diéu
khién cé quy luat nao khac ngoai cac bién nhiét d9,
ap lwc, loai dinh bam. Twong tw, hai d6 thj Versus
Fit va Versus Order phan bd ngau nhién quanh
dwdng 0.0 va khéng theo quy luét nao.
- Néu P < 0.05: c6 anh hwédng dén ham muc tiéu
- Néu P > 0.05: khéng anh huéng dén ham muc
tiéu

V6i cac anh huwéng twong tac mot chiéu
(Loai, Ap Iwc, Nhiét dd), hai chiéu (Ap lwc* Loai,
Loai *Nhiét d8, Ap Iuc*Nhigt do) ddu anh hwéng
dén moé dun chdng cat. Diéu nay duwoc thé hién bdi
gia tri phan phdi F thi nghiém cla cac yéu tb déu
I&n hon F ly thuyét va gia tri xac suat P déu nhé
hon mirc y nghia a = 0.05 chirng té cac yéu t6 anh
hwéng cd y nghia thdng ké.

Két qua phan tich Tukey két qua thi nghiém
md dun dd cirng chéng cét dwoc trinh bay trong
Hinh 6 dén Hinh 8. Hinh 7 va Hinh 8, cho théy
dwdng “0.000” khoéng cét qua khodng tin cay so
sanh gira cac cap ap luc phap tuyén va nhiét o
thi nghiém. Diéu nay cho thay, két qua mé dun do
ctrng chéng cét gitra cac cap ap lwc va nhiét do thi
nghiém hoan toan khac biét nhau dang ké va sw
sai khac do cé y nghia vé mat théng ké. Nguoc lai
& Hinh 6 khi so sanh s sai khac gitra cac két qua
tri s6 K anh hwdng b&i cac loai vat liéu twdi dinh
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bam, nhan thay dwéng “0.000” cat qua cdp so sanh
gitra CSS-1 va CRS-1 con déi véi cac cap CRS-1P
va CRS-1; CSS-1 va CRS-1P dwong “0.000”
khéng cét qua khoang tin cay. Diéu nay cho théy,
khi twdi cung mét ti 1é twdi dinh bam & cung mét
diéu kién thi nghiém, ap lwc phap tuyén va nhiét do
thi nghiém, két qua mé dun do clrng chdng cét gitra
hai loai CSS-1 va CRS-1 khéng cé su khac biét.
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Trinh

Nguwoc lai khi so sanh 2 cap loai vat liéu dinh bam
CRS-1P va CRS-1, CSS-1 va CRS-1P thi hoan
toan c6 sy khac biét dang ké.

Trong céac yéu t6 anh hwéng dén thong sé K
dwoc phan tich, yéu td nhiét dd anh hwéng 16n
nhét, tiép theo dén yéu tb ap lwc phap tuyén va cubi
cung 1a yéu t6 vat liéu tuwéi dinh bam. Két qua duwoc
thé hién trén Hinh 9.
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Hinh 4. Két qua thi nghiém anh hwéng cua loai dinh bam dén md dun dd cirng chdng cat gitra hai I6p
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Hinh 5. Kiém tra théng ké phan dw két qua thi nghiém
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Bang 3. Két qua phan tich ANOVA

Thong tin bién Mtrc Gia tri

Loai vat liéu 3 CRS-1, CRS-1P, CSS-1

Ap luc 3 0.0,0.2,0.6

Nhiét d6 2 25, 60

Phan tich phwong sai

Théng sb DF Adj SS Adj MS GiatriF Giatri P

M6 hinh 17 0.826583 0.048623 86.20 0.000

Tuyén tinh 5 0.803555 0.160711 284.91 0.000
Loai 2 0.022364 0.011182 19.82 0.000
Ap luc 2 0.404183 0.202091 358.27 0.000
Nhiét do 1 0.377008 0.377008 668.37 0.000
Twong tac 2 chiéu 8 0.013477 0.001685 2.99 0.004

Loai*Ap lwc 4 0.002514 0.000628 1.1 0.005
Loai*Nhiét do 2 0.003944 0.001972 3.50 0.003
Ap lyc*Nhiét do 2 0.007018 0.003509 6.22 0.005

Sai sb 36 0.020306 0.000564

Téng 53 0.846889

Tém tét moé hinh

S R-sq R-sq(adj) R-sq(pred)

0.0237501 97.60% 96.47% 94.61%

Tukey Simultaneous 95% Cls
Differences of Means for K

CRS-IP - CRS-1 : I » |
|
_ |
S CsS1-CRsi E—
-
|
|
css1-crsP | . | :
|
0075 0050 0025 0.000 0.025 0.050

If an interval does not contain zero, the corresponding means are sighificantly different.
Hinh 6. Phan tich Tukey voi yéu t6 loai vat liéu twdi dinh bam

Tukey Simultaneous 95% Cls

Differences of Means for K

|
02-00 | e
|
|
. |
=
o 06-00 | |_ -
-
|
|
06 -02 | —e—o
|
|
0.00 005 010 0.5 020 0.25

If an interval does not contain zero, the corresponding means are significantly different.

Hinh 7. Phan tich Tukey vé&i yéu té ap lwc phap tuyén
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Trinh

Tukey Simultaneous 95% Cls

Differences of Means for K
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If an interval does not contain zero, the corresponding means are significantly different.

Hinh 8. Phan tich Tukey véi yéu t& nhiét do thi nghiém
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Hinh 9. M(rc 6 anh hwéng cla cac yéu té dén thong sé K

4. Két luan va kién nghi

Tw céc két qua trong nghién ciru nay, mot sb
két luan nhw sau dwoc rat ra:

Khi nhiét d6 tang tir 25°C dén 60°C, tri s K
trung binh gidm dang ké khi dung céc loai dinh bam
khac nhau. Trong d6, CRS-1P gidm it nhat va CSS-
1 gidm nhiéu nhat.

Vat liéu twdi dinh bam, c6 anh hwédng dang
ké dén tri s6 K. Ngoai ra, so sanh cho thdy, mrc do
anh hwédng cla cac yéu td dén thong sbé K gitra hai
I&p Ia khac nhau. Trong do, nhiét dé thi nghiém la
yéu td anh hwéng I&n nhat va loai vat liéu twdi dinh
bam la yéu té it &nh hwéng I&n nhat dén tri sé K.

Khi twoi cung mot ti 1é twdi dinh bam & cung
mot diéu kién thi nghiém, ap lwc phap tuyén va
nhiét do thi nghiém, tri s6 K gitra hai loai CSS-1 va

CRS-1 khéng c6 sw khac biét.

Can c6 thém mot sé nghién ctvu cu thé s
dung cac gia tri mé dun thyc nghiém thu dwoc tw
thwc nghiém ap dung vao cac bai toan phan tich
két cAdu mat duong thuc té trén phan mém mod
phong.

L&i cam on

Nghién ctru nay dwoc tai tro bdi Treong Bai
hoc Cong nghé giao thdng van tai trong Dé tai
nghién ctru khoa hoc trong diém cép Truwéng ma
s6 DTTD 2022-14.
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