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Abstract. Carboncor Asphalt (CA), a type of cold mix asphalt concrete, is an environmentally
friendly material that utilizes low CO. emission technology. CA has been used in several
countries such as South Africa and Australia as road surface layers. In Vietnam, CA has been
utilized as road surface and maintenance layers for highways like National Highway 6 in Hoa
Binh, National Highway 10, National Highway 40B, National Highway 279 in Bac Kan,
National Highway 2C in Tuyen Quang, etc. However, according to related standards using in
Vietnam, CA is regarded solely as a surface treatment layer and is not factored into pavement
structure thickness during the design process. The paper presents laboratory research results
on some physical and mechanical properties of CA with nominal maximum particle sizes of
9.5mm, 12.5mm, and 19mm (CA 9.5, CA 125, and CABR 19), determining the layer
coefficient values for these three types of CA. The research results demonstrate that CA 9.5,
CA 12.5, and CABR 19 possess adequate strength to serve as load-bearing layers in pavement
structures, and thus, they should be considered in pavement structure thickness during the
design phase. The study also proposes values for Eqn (Static elasticity module), Rk (Flexural
strength), Resilient Modulus and ai (layer coefficients) of various CA types to facilitate the
design of flexible structures in accordance with TCCS 38 and TCCS 37 standards.

Keywords: Carboncor Asphalt, CA, CABR, Static elasticity module, Resilient Modulus,
Flexural strength, layer coefficients ai.
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Tom tit. Carboncor Asphalt (CA) - mét dang bé tong nhua tron nguoi 12 loai vat liéu xanh, st
dung cong nghé it phat thai khi CO2. CA da duoc sir dung & mot sé nudc trén thé gidi nhu
Nam Phi, Uc 1am céc 16p mit duong. O Viét Nam, CA d3 duogc sir dung 1am 16p mat duong,
I6p bao tri cho cac tuyén duong nhu Quéc 16 6 Hoa Binh, Quéc 16 10, Qubc 16 40B, Quéc 16
279 Bic Kan, Quéc 16 2C Tuyén Quang,.... Tuy nhién, trong tiéu chuan Viét Nam hién hanh
chi xem 16p CA 12 I6p hao mon bao vé va khong duoc tinh vao chiéu day két cau 4o duong
(KCAD) khi kiém toan. Bai béo trinh bay két qua nghién ctu trong phong thi nghiém mot s6
chi tiéu co 1y ctia CA ¢6 ¢& hat 16n nhat danh dinh 9,5mm, 12,5mm, 19mm (CA 9,5, CA 12,5
va CABR 19) va két qua xac dinh hé sé 16p ai cua ba loai CA nay. Két qua nghién ciu cho
thdy CA 9,5, CA 12,5 va CABR 19 du cudng d6 dé c6 thé st dung l1am 16p chiu luc trong két
ciu 40 dudng (KCAD) va duoc tinh vao chiéu day KCAD khi kiém toan. Nghién ctu ciing dé
Xuat cac théng s6 mo dun dan hoi tinh (Ean), cuong do chiu kéo udn (Ru), mo dun dan hoi
dong va hé sb 16p ai cua cac loai CA dé phuc vu thiét ké KCAD mém theo TCCS 38 va TCCS
37.

Tur khoa: Carboncor Asphalt, CA, CABR, m6 dun dan hoi tinh, mé dun dan hdi dong, cuong
d6 chiu kéo uon, hé so 16p ai.

@2024 Truong Pai hoc Giao thdng vdn tdi
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1. PAT VAN DE

Viéc phat trién cac loai vat liéu xanh, dic biét 12 vat liéu it phat thai khi CO; ra moi
trudng trong qué trinh san xuat, thi céng da va dang tré thanh xu thé tat yéu cua nganh xay
dung noi chung va xay dung cbng trinh giao théng ndi riéng. Carboncor Asphalt (CA) — mot
loai bé tbng nhya tron ngudi 1a loai vat liéu xanh véi ba thanh phé‘m: Xit than (than da thai)
sau sang, nhil twong kiém va da dim. Cong nghé thi cdng lép 4o dudng bang Carboncor
Asphalt da dugc cap phép tir nim 1999 va dugc ung dung trén 40 qudc gia trén thé gisi [1].
Hon mét thap ky vira qua (tir 2009), & Viét Nam, CA duoc san xuét, cung cip doc quyén boi
Cong ty C6 phan Carbon Viét Nam theo gidy phép bai Carboncor Technology— EU va da
dugc st dung giéng nhu 16p pha mong [2] trong cong tac stra chita, nang cap, cai tao, lam
méi & nhiéu tinh thanh nhu Quéc 16 6 Hoa Binh, Quéc 16 10, Quéc 16 40B, Québc 16 279 Bic
Kan, Quéc 16 2C Tuyén Quang...[1]. Tong Cuc Puong bo Viét Nam dd ban hanh TCCS
09:2014 vé thi cdng va nghiém thu 16p CA trong xay dung va sira chita két ciu o duong 6 to.
Tuy nhién, trong tiéu chuan nay chi dé cap dén CA c6 duong kinh hat 16n nhat danh dinh 6,7
va 9,5 mm (CA 6,7 va CA 9,5) va coi lop CA chi la 16p hao mon bao vé nén khong dugc tinh
vao chiéu day két cau 4o duong (KCAD) khi kiém toan [3]. Vi vay viéc nghién ctu mé rong
cac loai CA c6 ¢& hat 16n nhat danh dinh 12,5 va 19 mm (CA 12,5 va CABR 19) va danh gi4
kha ning str dung 16p CA 1am I6p chiu luc trong KCAD la can thiét. Bai bao trinh bay két qua
thuc nghiém xac dinh céc thong sé phuc vu thiét ké KCAD mém theo TCCS 37 va TCCS 38
(M6 dun dan hdi tinh Ean, cudng d6 chiu kéo uén Ry, mé dun dan hoi kéo gian tiép tai trong
lip Eac) cua vat liéu CA 9,5, CA 12,5 va CABR 19 tir d6 dé xuat cac thong s6 Ean, Rk, hé s6
I6p ai cua cac loai CA.

2. NOI DUNG NGHIEN cUU

Bang 1. Thanh cip phéi ciia Carboncor Asphalt (CA).

Loai CA CA95 CA125 CABR 19
1. C& hat 16n nhat danh dinh, mm 9,5 12,5 19
2. C& sang mat vudng, mm Luwogng lot qua sang, % Khdi lugng
25 100
19 100 99,44
12,5 100 91,3 85,31
9,5 99,43 85,00 72,65
4,75 70,63 60,3 32,59
2,36 42,1 37,9 18,04
1,18 27,83 25,4 -
0,6 20,71 19 7,42
0,3 12,73 11,5 -
0,15 9,18 8,4 -
0,075 6,53 5,8 -
3. Eam luqn% nhil tuong carbon (% theo 8.8 8.2 6.1
khoi lwong hon hop)
4.Ham lugng nhua trong nhii twong (%) 60 60 60

Nghién ctu thuc nghiém trong phong danh gia cac chi tieu: M6 dun dan hoi tinh Ean,
cuong do chiu kéo uon Rk, mé dun dan hoi kéo gian tiép tai trong 1ap Eac cua ba loai CA
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(QA 9,5, CA125 va CABR 19) duoc san xuétﬂtai nha may dat tai tinh Ha Nam cua Céng ty
Co6 phan Carbon Viét Nam co thanh phan hat thé hién trong Bang 1.

Céc thur nghiém duoc thuc hién tai phong thi nghiém trong diém LasXD 1256 va phong thi
nghiém bé mdn Vat liéu xay dung caa Trudong Pai hoc GTVT. Vi thiét ké thuc nghiém va
phan tich thong ké bang phan mém Minitab 21.4.2 & muc tin cay 95%, sé mau thi nghiém 1a 3
mau/td mau dam bao phét hién sai khéc trong pham vi +1,4c. Céac két qua thi nghiém duoc
danh gia d6 chum theo ASTM D6927-2015 va ASTM D4867-2014.

2.1 Thi nghiém mé dun dan héi tinh

Thi nghiém xac dinh M6 dun dan héi tinh dugc thuc hién theo md hinh nén tir bién theo
phu luc C cua tiéu chuan TCCS38:2022 [4], bang cach nén mau try tron trong diéu kién no
hong tu do. MAu thi nghiém c6 duong kinh D=10 cm, chiéu cao H=10 cm. Mau duoc bao
dudng & nhiét d6 phong it nhat 24 gid va dugc giir & nhiét do thi nghiém trong 2,5 gio trude
khi tién hanh thi nghiém. Thir nghiém duoc thyc hién ¢ 04 nhiét do: 10, 15, 30 va 60 d6 C. Sb
lwong thi nghiém mé dun dan hdi tinh duoc thé hién trong Bang 2.

Bang 2. Sb lwgng mau thi nghiém mé dun dan hoi tinh.

Nhiét do, °C Loai bé tong nhwa Carboncor Asphalt
CA95 CA 125 CABR 19
10 3 3 3
15 3 3 3
30 3 3 3
60 3 3 3
Toéng s6 mau 36

Han hop CA duoc san xuit va dong bao tai nha may dit tai tinh Ha Nam caia Cong ty C6
phan Carbon Viét Nam. Mau thi nghiém dugc ché bi bang thiét bi ¢ddm xoay Troxlex 4140,
hdn hop CA trude khi dAm nén ché tao mau dugc gia nhiét ¢ 135°C trong 4h [3]. Sau khi ché
tao, mau dugc bao dudng toi thiéu 24h trong diéu kién nhiét do phong (25°C) trude khi tién
hanh thi nghiém.

a. Mau sau dam nén b. Nén mau bing thiét bi Cooper
Hinh 1. Thi nghiém M6 dun dan hdi tinh.
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2.2 Thi nghiém xac dinh cuomg dd chiu kéo udn

Cuong d6 chiu kéo ubn & nhiét do thap 1a mot thong sb quan trong thé hién kha ning chiu
lyc caa bé tdng nhua duoc sir dung trong kiém toén thiét ké KCAD mém theo TCCS 38:2022.
Cuong do kéo udn cua mau CA duoc xac dinh theo phu luc C caa TCCS 38:2022 [4], thuc
hién trén mau kiéu dam kich thudc 220 x 40 x 40 mm (Hinh 2.b). Dé ché tao cac mau thi
nghiém, cac hdn hop CA duoc tron trong nha may tai Hi Nam va dtic trén may dam lan tai
phong thi nghiém LASXD 1256 — Truong Dai hoc Giao thong van tii theo chi dan trong
TCCS 09 [3] va khuyén céo ciia nha san xuat. Sau d6 cac mau dang tim dugc cat laser thanh
cac mAu dam tai xuéng san xuit da hoa cuong dat kich thudc thiét ké 220 x 40 x 40 mm
(Hinh 2.a). Mau duoc bao 6n ¢ 15°C trong thoi gian 5 gio trudce khi thuc hién thi nghiém trén
méay nén Marshall (Hinh 2.c). M&i loai CA tién hanh thi nghiém trén 01 t6 hop gdm 3 mau,
t6ng s6 mau 1a 09 mau.

a. Gia cong cit mau b. Mau sau khi cat ¢. Thi nghiém kéo udn trén
may Marshall

Hinh 2. Thi nghiém xéc dinh cudng do chiu kéo uén.

2.3 Thi nghiém xac dinh md dun dan hoi dong kéo gian tiép tai trong lap

Mo dun dan hdi dong kéo gian tiép tai trong lap (Eac) cua bé tong nhya l1a thong sb dau
vao cua vat liéu dé phuc vy thiét ké, tinh toan két cau 4o duong mém theo TCCS 37:2022 [5].
Thi nghiém xéac dinh Eac duoc tién hanh theo tiéu chuan ASTM D 4123 [6]. Mau thi nghiém
dugc ché bi theo phuong phap Marshall, thi nghiém duoc thyc hién trén thiét bi thi nghiém
Cooper cua Phong thi nghiém Vat liéu xay dung — Trudng dai hoc Giao théng van tai. Thiét
bi c6 dung cu do bién dang biang LVDT, do luc bing Loadcell, toan bo qua trinh thi nghiém
duoc thyuc hién ty dong nho phan mém diéu khién di kém may (EN 12697-26). Thi nghiém
thue hién & diéu kién nhiét d6 mau 20°C (nhiét d6 tinh toan ciia mat duong theo AASHTO 93
[7]), tan s6 gia tai 1,0 Hz , mdi loai CA tién hanh thir nghiém trén 01 t6 hop gom 3 mau, tong
s6 mau 1a 09 mau.
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1. B truyén dong tai khi nén
2. Khung tai thép

3. Cam bién tai trong

4. Dii tai trén
5. Mau thi nghiém

6. Hiéu chinh LVDT

7. Khung lip LVDT

8. Dai tai bén dudi

9. Thiét bi dinh vi LVDT

Hinh 3. Thi nghiém xéc dinh mé dun dan hoi dong trén thiét bi Cooper.

4. PHAN TICH KET QUA THI NGHIEM

3.1. Két qua thi nghiém mé dun dan hdi tinh cia Carboncor Asphalt

Két qua thi nghi¢m xac dinh md dun dan hoi tinh (Es) cia CA dugc danh gid do chum theo
hé so bien dong Cv = 6%, ket qua danh gia cho thay ket qua thi nghiém xac dinh mo dun dan
hqi tinh cua ca ba,hc*)n hop CA ¢ tat ca cac nhiét d6 thi nghiém déu dam bao d6 churr]. Bang 3
the hién chi tiet ket qua danh gia do chum ket qua thi nghiém Ean ¢ 15°C. Chi tiet ket qua thi
nghiém Ean dugc thé hién trong Bang 4 va Hinh 4.

Bang 3. Panh gia d6 chum két qua thi nghiém Ean & 15°C.

TT Chi tiéu Méu CA95 CA125 | CABR19

1 637,10 846,60 758,30

| | Mo dundan hdi tinh & nhiét do 2 646,80 752,90 674,30

15°C, MPa 3 705,30 773,10 717,40

B 663,07 790,87 716,67

2 | Khoang chénh léch R: max-min MPa 68,20 93,70 84,00

3 | Hé sb bién dong cho phép Cv % 6 6 6

4 | Voi it o tmng bihe S nCe | % | 198 | 198 | 198

5 | Gi4 tri d6 léch cho phép MPa 131,29 156,59 141,90
6 | Panh gia: So sanh (2) va (5) - Dat Dat Dat
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Bang 4. Tong hop két qua thi nghiém Ea, cua CA

. x Nhiét d¢ thi nghiém, °C
Loai CA M L >
e a 10 15 30 60
Mau 1 819,13 637,10 321,90 265,22
CA95 Mau 2 848,28 646,80 314,90 251,33
’ Mau 3 773,36 705,30 328,70 243,70
Trung binh 813,59 663,07 321,83 253,42
Mau 1 945,73 846,60 322,50 324,51
CA 125 Mau 2 1035,00 752,90 325,60 303,85
' Mau 3 1127,22 773,10 344,00 333,60
Trung binh 1035,98 790,87 330,70 320,65
Mau 1 800,33 758,30 318,00 332,02
CABR 19 M;:iu 2 880,33 674,30 339,80 341,77
Mau 3 934,75 717,40 348,60 301,96
Trung binh 871,80 716,67 335,47 325,25
95% Cl for the Mean
1400
1200 r==-=====~1- B B e I IS aE— e m neey 1200
S m
1000 18
g 2 0 T2 <
s 800 ? § N T~
St \ [
= 600 \ y \\\
- / 0 0 in o
w i oS 420
400777 B T B ANN T o S % """" T"'{""ﬁ""m'
=3 = - = = - -'-m: I ay m::::::_':_%. Tm- T !: ggg
200 INNEE S NN T % \% 250
loaiCA * & 6 & 6 .6 .9 .o Y o 9 0
oai (=) O o o)
* Q\ ’L\ QS Q\ ’L\ QS Q\ ’L\ QS Q\ ’L\ QS
Ty TP TF L TF»©
C C C C
Nhiét dé AN S D S

Biéu d6 Hinh 4 cho thiy & nhiét d6 thi nghiém 10°C va 15°C, ca ba hdn hop CA dugc thi
nghiém déu c6 moé dun dan hoi tinh (Eqn) thap hon 1200 MPa - khoang gia tri tham khao cua
hon hop BTN dugc néu trong Bang C.1 cia TCCS 38 [3]. Nhung ¢ nhiét do 30°C va 60°C,
Ean caa cac hdn hop thir nghiém déu cao hon gia tri tham khao téi thiéu & nhiét do tuwong tng
trong Bang C.1 (320 MPa va 250 MPa). Dic biét, ¢ nhiét do thi nghiém 60°C, cac hon hop
CA ¢6 Eqn I6n hon muc tdi thiéu trung binh xap xi 20%. Diéu nay cho thay & mién nhiét do
cao, trong diéu kién 1am viéc dan hoi, hdn hop Carboncor Asphalt ¢é tinh 6n dinh twong ddi
cao, tuong duong vai hon hop BTN néng.

Hinh 4. M6 dun dan hdi tinh cua CA.
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Bicu do Pareto ¢ Hinh 5, duong thang dimg déu cat qua tat ca cac hang, thé hién 2 bién
loai CA, nhiét do thi nghiém (t) va tich cac bién deéu 6 anh huong dén mo dun dan hoi tinh
cua Carboncor (Ean) c6 y nghia thong keé.

Biéu d6 Pareto cac yéu té anh hudng
(Ham E tinh (MPa), a = 0,05)

L 2,06
Yéu té i Yéutd Tén
A Loai CA
B B Nhiét do
A
AB

0 2 4 6 8 10 12
Hiéu ing chuan hoéa

Hinh 5. Biéu d6 Pareto cac yéu t6 anh huong mo dun dan hoi tinh (Ean).
Béng 5. Phan tich phuong sai ANOVA két qua thi nghiém Ean

Source (nguon) DF AdjSS| AdjMS| F-Value] P-Value
Model (M6 hinh) 11| 2.527.103] 229.737 131,26 0,000
Linear (Tuyén tinh) 5|  2.480.874]  496.175 283,48 0,000
Loai CA 2 68.274 34.137 19,50 0,000
Nhiét do 3]  2.412.600 804.200 459,46 0,000
2-Way Interactions 6 46.229 7.705 4,40 0,004
(Tuong téc 2 chidu)
Loai CA*Nhiét do 6 46.229 7.705 4,40 0,004
Error (Sai s6) 24 42.007 1.750
Total (Tng) 35| 2.569.110
Két qua
S R-sq R-sqg(adj) R-sq(pred)
41,8366  98,36% 97,62% 96,32%

Két qua phan tich ANOVA trong Bang 5 cho thay: Cac bién déu c6 hé sé P-value <<
0,05; Hé s6 xac dinh diéu chinh R%:.=96,32%. Nhu vay két qua thuc nghiém cac yéu té dau
vao gom loai CA, nhiét d va tich tuong tac ctia ching déu anh huong dén mo dun dan hoi
tinh cua Carboncor (Ea) c6 ¥ nghia théng k& & muc dé tin cay cao.

Két qua thiét 1ap phuong trinh hoi quy quan hé gitra mé dun dan hdi tinh Egn va nhiét do
cua céc loai CA trong pham vi nghién ciu dugc thé hién trong cac cong thuc (1), (2) va (3):

- CA95:  E, =884,48%( 002297 0

Analysis of Variance (Phan tich phuong sai)
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Source (Ngudn) DF SS MS F P-value
Regression (Hoi quy) 1 2,39064  2,39064 53,42 0,000
Error (Sai s6) 10 0,44754  0,04475

Total (Téng) 11 2,83818

S R-sqg R-sq(adj)
0,211550  84,23% 82,65%

- CA125.  E, =1037,95%*e(0:0226") ¥
Analysis of Variance (Phan tich phuong sai)
Source (Ngudn) DF SS MS F  P-value
Regression (Hoi quy) 1 232695 232695 24,75 0,001
Error (Sai s0) 10 0,94012 0,09401
Total (Tong) 11  3,26707
S R-sq R-sq(adj)
0,306615 71,22% 68,35%
- CABR19: E, =888,91*¢(70:01929°) (3)
Analysis of Variance (Phan tich phuong sai)
Source (Ngudn) DF SS MS F  P-value
Regression (Hoi quy) 1 1,69594 1,69594 25,09 0,001
Error (Sai s0) 10 0,67586  0,06759
Total (Tong) 11 2,37180
S R-sq R-sq(adj)
0,259973 71,50% 68,65%

Céc phuong trinh déu dam béao d¢ tin cay voi hé s6 xac dinh twong doi cao (trén 70%),
dic biét phuong trinh cua CA 9,5 ¢6 R? Ién t&i 84,23%; Hé s6 P-value cua cac tham so déu
nho hon 0,05.

3.2. Két qua xac dinh cwomg d6 chiu kéo udn

Cudng do chiu kéo udn cia CA trong nghién ctru dugc xac dinh ¢ nhiét do 15°C [4], két
qua thi nghiém duoc the hién trong Bang 6 va Hinh 6. Banh gia do chum theo h¢ s6 bien dong
Cv = 6% cho thay két qua thi nghiém xac dinh Rk, cua ca ba hon hgp CA déu dam bao do
chum.

Bang 6. Panh gia d6 chum két qua thi nghiém xac dinh cudng do chiu kéo uén (Ryk) cia CA.

TT Chi tiéu Mau CA95 CA 125 CABR 19

1 8,20 7,57 2,52

1 | Cudng d6 chiu kéo khi uén (Ruy) 2 8,00 7,78 2,95

o 15°C, MPa 3 8,30 7,57 2,84

Trung binh 8,17 7,64 2,77

2 | Khoang chénh léch R: max-min MPa 0,30 0,21 0,43
3 | Hé s6 bién dong cho phép Cv % 6 6 6

Khoang chap nhan cho phép so

4| s giégtri trﬁng bink: 3.3%Cw % 198 19.8 19.8

5 | Gia tri d6 léch cho phép MPa 1,62 1,51 0,55

6 | Panh gia: So sanh (2) va (5) - Dat Dat DPat
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9 8,167
8
8 x
7_
6
g
< s
2 4
= 277
N e -~ 2,8
) N
N /17 N 535452« R N\ S 12
0 : :
CA 9,5 CABR 19

Hinh 6. Két qua thi nghiém cuong do chiu kéo udn cua CA.

Két qua thi nghiém the hién trong Hinh 6 cho thiy ¢ nhiét do 15°C, ca ba loai CA thix
nghi¢ém deu c6 cudng do chiu kéor khi uon Rk twong doi cao, dac biét la CA 9,5 cu thé:
CABR 19 c6 Rk bang 2,77 MPa xap xi bang gia tri Rk |6n nhat tham khao cua BTN trong
Bang C.1 - TCCS 38 (2,8 MPa) [4]; CA 9,5 va CA 12,5 lan lugt c6 Rk cao gap 2,91 va 2,73
lan gia tri lon nhat tham khao cua BTN trong Bang C.1 - TCCS 38 (2,8 MPa) [4]. Nhu vay,
mac du ¢ mien nhiét do thap CA cd Ean thap hon gié tri tham khao cua BTN trong TCCS 38
nhung kha nang chiu kéo khi uon van cao hon nhiéu lan so vai yéu cau.

3.4. Két qua xac dinh mé dun dan hdi dong kéo gian tiép tai trong lap caa CA

Két qua xac dinh mo dun dan h(k)i’ dong xac dinh bang phuong phap kéo gidn tiép (Eac)
cua CA dugc the hién trong Hinh 7, ket qua danh gia do chum theo h¢ so bien dong Cv = 6%
cho thay két qua thi nghiém dam bao d6 chum (Bang 7).

Bang 7. Panh gia do chum két qua thi nghiém xac dinh Eac ciia CA.

TT Chi tiéu Maiu CA95 CA 125 CABR 19
1 4795,00 4936,00 4254,00
Mo dun dan hoi kéo gian tiep tai 2 4463,00 5433,00 4129,00
1 | trong lap (Eac) ¢ nhiét do 20°C,
MPa 3 4068,00 5520,00 4152,00
TB 444200 5296,33 4178,33
2 | Khoang chénh 1éch R: max-min MPa 727,00 584,00 125,00
3 | Hé sb bién dong cho phép Cv % 6 6 6
b I I LU BECE R
5 | Gia tri d9 1éch cho phép MPa 879,52 1048,67 827,31
6 | Panh gia: So sanh (2) va (5) - Dat Dat DPat

1759



Tap chi Khoa hoc Giao thong van tai, Tap 75, S6 5 (06/2024), 1750-1762

60007 T 529633
5000+ 4442
0% 'o% 4178,33

4000 =
1+
© A
2 3000
g
L

2000+

1000+

CA 9,5 CA 12,5 CABR 19

Hinh 7. Két qua thi nghiém mé dun dan hdi dong kéo gian tiép tai trong lap (Eac) cua CA.

Phan tich két qua thi nghiém xéac dinh Eac thé hién trong Hinh 7 cho thay ca ba loai CA
trong nghién ctru déu co gia tri Eac twong ddi cao, dic biét 1a CA 12,5 ¢6 Eac trung binh 1én
tai 5296,33 MPa, twong duong vai Eac caia BTNC 12,5 sur dung bitum 60/70 trong cac nghién
cau [8, 9,10].

Tién hanh x4c dinh hé s6 16p ai: Tir két qua thi nghiém, xac dinh mé dun dan hoi kéo gian
tiép tai trong lap dic trung (E L7 ) ciia CA theo cong thirc (4); hé s6 anh huong theo mia tham
khao [11]; x4c dinh mé dun dan hoi kéo gian tiép tai tong lap tinh toan (E}.) theo cong thirc
(5); tra hé s6 16p ai dua vao Eac tinh toan tir toan d6 Hinh 8 trong TCCS 37 [5]; két qua chi
tiet cac budc duoc the hién trong Bang 8.

Cong thirc x4ac dinh mo6 dun dan hdi kéo gian tiép tai trong lap dac trung (E2 ):
Exc =Exc —K*S 4

Trong do:

E;> —Mb dun dan hoi kéo gian tiép tai trong lap trung binh ciia cac mau thi nghiém, MPa.

S — d6 léch chuan, MPa.

K — hé sb phu thudc vao dé tin cay yéu cau, K = 1,69 voi do tin cay 95%.

Cong thuc xac dinh md dun dan hoi kéo gian tiép tai tong lap tinh toan (E ¢ ):

Exc

K

m

T _
EAC -

()

Trong do:
E2T— M6 dun dan hoi kéo gian tiép tai trong lap dat trung, MPa.

Km — Hé s6 anh hugng theo mia
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Bang 8. Két qua xac dinh hé s6 16p ai cua CA.

TT Chi tiéu piL (o CA95 CA125 | CABR19
don vi)
‘ , 1 4795,00 4936,00 425400
1 |t 13p (Eac) & nhiét d6 20°C, : : :
I\r/lo;gg ap (Eac) 6 nhiét do 3 4068,00 5520,00 4152,00
B 444200 5296,33 417833
2 | Do léch chuén (S) MPa 363,95 315,08 66,53
Enac dic trung (EX2)
3 | Eac déc trung (E,¢ MPa 3828,43 4765,16 4066,17
4 | Hé sb anh huong theo mua (Krm) 1,29 1,29 1,29
, P TT
5 | Eactinhtoan (E,c) MPa 2967,77 3693,92 3152,07
, , TT
6 | Eactinhtodn (E,c) ksi 430,44 535,76 457,17
7 | Hé s6 16p ai inches 0,43 0,47 0,44

Tir két qua xac dinh hé s6 I6p ai trong Bang 8 va quy dinh trong TCCS 37, dé xuat h¢ sb
I6p ai dua vao tiéu chuan cta céc loai CA trong nghién ctru nhu sau:

- Carboncor Asphalt ¢& hat 16n nhit danh dinh 9,5 mm (CA 9,5): ai = 0,43;

- Carboncor Asphalt ¢& hat 16n nhat danh dinh 12,5 mm (CA 12,5): a; = 0,44;

- Carboncor Asphalt ¢& hat 16n nhat danh dinh 19 mm (CABR 19): a; = 0,44;
5. KET LUAN VA KIEN NGHI

Trén co so két qua thi nghiém trong phong caa Carboncor Asphalt, cac thdng sé tinh
toan, thiét ké caa BTN trong céc tiéu chuan hién hanh & Viét Nam, nghién ctu bude dau dua
ra nhitng két luan va kién nghi sau:

- Carboncor Asphalt c6 cac thdng sb dau vao co ban thoa man yéu cau cia BTN trong
TCCS 38, cu thé: M6 dun dan hoi tinh (Ean) & nhiét d6 30°C va 60°C cua CA trong thir
nghiém déu cao hon gia tri Eqn tdi thiéu tham khao cua BTN trong TCCS 38; CABR 19
c6 cudng d6 chiu kéo ubn (Rku) Xap xi bang gié tri tdi da cua BTN tham khao trong TCCS
38; dic biét CA 9,5 va CA 12,5 ¢6 Rk cao gip dén hon hai 1an gi4 trj t6i da cia BTN
tham khao trong TCCS 38. Nhu vay CA hoan toan c6 thé sir dung dé 1am 16p chiu luc
trong KCAD.

- Pé xuat gia tri hé s6 16p a cua ba loai Carboncor Asphalt gdm CA 9,5, CA 12,5 va CABR
19 dung trong thiét ké tinh toan két ciu 4o dudng theo TCCS 37 lan luot 12 0,43, 0,44 va
0,44.

- Kién nghi xem xét b6 sung hai loai CA 12,5 va CABR 19 vao quy trinh thi cong va
nghiém thu Carboncor Asphalt.

- Budce dau kién nghi su dung I6p CA 9,5, CA 12,5 va CABR 19 lam |6p mat chiu lyc trong
két cAu 40 duong mém va duoc tinh vao chiéu day két cau 4o dudong (KCAD) khi kiém
toan.
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LOT CAM ON

Nghién ctru nay duoc tai trg boi Bo Giao duc va Dao tao trong bé tai ma s6 B2024-
GHA-07. Nhém téac gia cam on Cong ty C6 phan Carbon Viét Nam, Trung tdm Khoa hoc
Cong nghg, phong thi nghiém bo mon Vit liéu xay dung truong PH GTVT da ho tro trong
qua trinh thuc hién nghién cuu.

TAI LIEU THAM KHAO

[1]. Carboncor VietNam, CoMPany Profile, 2019. https://carboncor.com.vn.

[2]. Bui Viét Cuong, Nghién ciru ang xir cua 16p bao tri MicroSurfacing trong két cau mat dudng, Bé
tai cap bo nam 2023, Ma s6: DT 183062, Bo Giao thdng Van tai, Viét Nam, 2023.

[3]. Téng cuc Puong bo Viét Nam, TCCS 09 — 2014, Lop vat liéu Carboncor Asphalt trong xay dung
va sira chita két cau 4o duong 6 td — Tiéu chuan thi cong va nghiém thu, 2014.

[4]. Tong cuc Buong bo Vigt Nam, TCCS 38 — 2022, Ao dudng mém — CAc yéu cau va chi dan thiét
ké, 2022.

[5]. Téng cuc Pudng bd Viét Nam, TCCS 37 — 2022, Ao dudng mém — Yéu cau va chi dan thiét ké
theo chi sb két ciu SN, 2022.

[6]. American society for testing and materials, ASTM D 4123 — 82, Standard Test Method for
Indirect Tension Test for Resilient Modulus of Bituminous Mixtures, 1995.

[7]. American Association of State Highway and Transportation Officials, AASHTO 93, Guide for
Design of Pavement Structures, 1993.

[8]. Vii Vian Thing, Nghién ctu céc yéu td anh huong va xay dung co so dit liéu moé dun dan hdi
(Eac) ciia mot sb loai bé téng nhua chit ndng phuc vu thiét ké két cau 4o dudng mém ¢ Viét Nam,
Dé tai cap bo nam 2020, M3 sé: DT 203050, Bo Giao thong Van tai, Viét Nam, 2020.

[9]. Tran Thi Kim Pang, Nghién ctru vé mé dun dan hoi cua bé tdng asphalt 1am mit duong 6 to ¢6
xét dén dac diém tac dung cua tai trong thuc té, Luan an tién sy k§ thuat, Dai hoc Giao thong vén
tai, Viét Nam, 2004.

[10]. Nguyen Van Thanh, Vi buc Chinh, Nghién ctu xéac dinh m6 dun dan hoi bang thi nghiém
kéo gian tiép tai trong lap va hé sé 16p ai cua bé tong nhua rdng thoat nudc phuc vu thiét ké két cau
mit theo AASHTO, Tap chi GTVT, 12 (2016) 47-50. https://tapchigiaothong.vn/nghien-cuu-xac-
dinh-mo-dun-dan-hoi-bang-thi-nghiem-keo-gian-tiep-tai-trong-lap-va-he-so-lop-ai-cua-be-tong-
nhua-rong-thoat-nuoc-phuc-vu-thiet-ke-ket-cau-mat-theo-aashto-18335189.htm

[11]. The Chinese Civil Aviation Administration, MH/T 5010 — 2017, Specifications for asphalt
pavement design of civil airports, 2017.
https://www.codeofchina.com/professional _overview/MHT5010-2017.htmI?group=MH

1762


https://carboncor.com.vn/
https://tapchigiaothong.vn/nghien-cuu-xac-dinh-mo-dun-dan-hoi-bang-thi-nghiem-keo-gian-tiep-tai-trong-lap-va-he-so-lop-ai-cua-be-tong-nhua-rong-thoat-nuoc-phuc-vu-thiet-ke-ket-cau-mat-theo-aashto-18335189.htm
https://tapchigiaothong.vn/nghien-cuu-xac-dinh-mo-dun-dan-hoi-bang-thi-nghiem-keo-gian-tiep-tai-trong-lap-va-he-so-lop-ai-cua-be-tong-nhua-rong-thoat-nuoc-phuc-vu-thiet-ke-ket-cau-mat-theo-aashto-18335189.htm
https://tapchigiaothong.vn/nghien-cuu-xac-dinh-mo-dun-dan-hoi-bang-thi-nghiem-keo-gian-tiep-tai-trong-lap-va-he-so-lop-ai-cua-be-tong-nhua-rong-thoat-nuoc-phuc-vu-thiet-ke-ket-cau-mat-theo-aashto-18335189.htm
https://www.codeofchina.com/professional_overview/MHT5010-2017.html?group=MH

