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Abstract. Bituminous macadam is used as base course layer of flexible pavement structures
in many countries in the world such as American, some European countries, Australia, China,
India... These pavement structures have the advantage of reducing the thickness coMPared to
these with base-courses using granular materials and reducing the risk of reflective cracking
coMPared to these using cement treated aggregate base-courses. A few highway projects in
Vietnam have used this material as base-course showing good results. Along with hot asphalt
treated dense-graded aggregates (PGCN), semi-open-graded hot mix asphalt (HHBR)
according to TCVN 13567-3:2022 is also used as the upper base layer of flexible pavement
structures in many expressway projects. However, no studies coMParing these base-courses in
flexible pavement structures have been conducted. This article presents the results of
laboratory research on some mechanical and physical properties of hot asphalt treated dense-
graded aggregates and semi-open-graded hot mix asphalt with the same 25mm nominal
maximum particle (PGCN 25 va HHBR 25) and the results of analyzing flexible pavement
structures using Mechanistic-Empirical Pavement Design with these two materials as base-
courses. The results of this study show that the elastic modulus and indirect tensile strength of
DGCN 25 are greater than HHBR 25. It is recommended to use PGCN 25 as the base-course
layer in the design and repair of flexible pavement structures of expressways and high-traffic
highways in Vietnam.

Keywords: bituminous macadam, hot asphalt treated dense-graded aggregates, semi-open-
graded hot mix asphalt, base-course.
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Tom tat. Hon hop da — nhya duoc s dung lam 16p mong cua két cau ao duong (KCAD)
mém & nhiéu nudc trén thé giéi nhu My, chau Au, Uc, Trung Québc, An 9,... Két cau ao
duong mém sir dung l6p mong da — nhya ¢6 wu diém 1a giam duoc chiéu day thiét ké so voi
khi str dung 16p méng bang vat liéu roi rac, ting khd néng khang moi va khong xdy ra nut
phan anh so véi truong hop sir dung 16p mong gia b xi mang. Mot vai du 4 an dudng cao toc &
Viét Nam da sir dung loai vat liéu nay cho két qua tt. Bén canh hdn hop cap phéi da chat gia
¢d nhya néng (BGCN), hdn hop bé tdng nhua ban rong (HHBR) theo tiéu chuan TCVN
13567-3:2022 ciing dugc sir dung 1am 16p méng trén cua két cdu do duong mém & nhiéu du
&n cao tdc. Bai bao trinh bay két qua nghién ctu trong phong thi nghiém mat sé chi tiéu co ly
cia DPGCN va HHBR ¢6 cling ¢& hat 16n nhat danh dinh 25mm (PGCN 25 va HHBR 25) va
két qua phan tich mot s6 KCAD mém cap cao co sir dung hai loai vat liéu nay 1am I6p méng
trén theo phuong phéap co hoc — thuc nghiém. Két qua nghién ciru cho thiy mé dun dan hoi,
kha ning chiu méi ciia DPGCN 25 déu 16n hon HHBR 25 tir d6 kién nghi sir dung PGCN 25
lam 16p mong trén trong KCAD cho céc du an xdy dung cac tuyén dudng cao toc va dudng 6
t6 cap cao & Viét Nam.

Tiur khoa: Hon hop da — nhua, cip phdi da chat gia ¢b nhya, DGCN, hdn hop bé tong nhya
ban rong, HHBR, 16p mdng trén.

@2024 Truong Pai hoc Giao théng van tai

1250


https://doi.org/10.47869/tcsj.73.2.8

Transport and Communications Science Journal, Vol 75, Issue 2 (02/2024), 1249-1263

1. PAT VAN DE

O nhiéu nudc trén thé gisi nhu My, chau Au, Uc, Trung Quéc, An D9,...hdn hop da —
nhua chat va hén hop da — nhua rong déu da va dang dugc su dung lam I6p mong trén trong
ket cau 4o duong mém [1-3]. Trong thoi gian géan day, ¢ Viét Nam, két cau 4o duong mém
cip cao su dung 16p mong bang hdn hop bé tong nhya ban réng (HHBR) hoic cip phéi da
chat gia c6 nhwa néng (PGCN) ngay cang duoc str dung rdi cho cac du an xay dung cac tuyén
duong cao toc va duong 0 to cip cao ¢ quy md giao thdng lon. HHBR 25 da dugc su dung ¢
mét s6 dir an nhu cao toc Bic Giang — Lang Son, duong ndi thanh phd Ha Long véi cau Bach
Ding, du an nang cap tuyén duong Phap Van — Chu Gie (giai doan 2) va mot sb dy 4n khéc.
DGCN 25 ciing dugc sir dung 1am 16p méng trén cua két cdu 4o duong cho mét s6 du an
dudng cao tée nhu Ha Noi — Hai Phong, Long Thanh — Dau Gidy, Trung Lwong — My Thuan,
M§ Thuan — Can Tho véi chiéu day thiét ké tir 10 — 19 cm. Viéc sir dung I6p méng da — nhua
(DGCN hodic HHBR) da dugc ching minh 1am giam chiéu day thiét ké cia KCAD mém so
V6i phuong an st dung 16p mong trén bang Cap pho1 da dam loai 1 va khong bi nut phan anh
so véi truong hop két cau st dung 16p méng cap phdi da dam gia ¢6 xi mang.

Di c6 mdt s6 nghién cau vé DPGCN va HHBR duoc thuc hién ¢ nude ta budc dau cho
thay wu diém caa hai loai vat lidu nay khi st dung lam I6p mong trén caa két cau 4o duong
mém cap cao 1a giam dugc chiéu day thiét ké so véi khi st dung 16p moéng bang vat lidu roi
rac, ting kha nang khang moéi [4-8]. Tuy nhién, chua c6 nghién ctru nao tién hanh so sanh céac
chi tiéu co 1y cia PGCN va HHBR ciing nhu phén tich ang xu caa cac két ciu 4o dudng sir
dung cac I6p méng nay de chi ra uu nhugc diém cua 2 loai vat liéu trén khi st dung 1am méng
cua két cau ao duong mém. Bai béo trinh bay két qua nghién cau, so sanh trong phong thi
nghiém mot sb chi tiéu co Iy cia PGCN 25 va HHBR 25 va két qua phan tich, danh gia, so
sanh mot s6 KCAD mém cép cao c6 sir dung hai loai vat liéu nay 1am I6p mong trén tir 6 dé
xuat loai hdn hop nén sir dung.

2. NOI DUNG NGHIEN CUU
Noi dung nghién cttu duoc tién hanh bao gom va lan luot theo trinh ty sau:

1) Thiét ké thanh phan hdn hgp PGCN 25 va HHBR 25 theo phuong phap Marshall;

2) Thi nghiém xac dinh d6 6n dinh, d6 déo Marshall, d6 6n dinh con lai, moédun dan héi tinh,
modun dan héi dong, cuong do kéo gian tiép cuia DPGCN 25 va HHBR 25;

3) Phan tich cac KCAD mém cap cao sir dung 16p mong trén bang DPGCN va HHBR theo cac
tiéu chuan hién hanh ¢ Viét Nam theo phuong phap thiét ké co hoc — thuc nghiém (ME).

Céc thir nghiém duoc tién hanh tai phong thi nghiém bo mén Vat liéu xay dyung va phong
thi nghiém trong diém LasXD 1256 caa Truong Dai hoc GTVT. Vi thiét ké thuc nghiém va
phan tich théng ké bang phan mém Minitab 18 & muc tin cay 95%, s6 mau thi nghiém la 3
mau/td mau dam bao phét hién sai khéac trong pham vi +1,4c. Cac két qua thi nghiém duoc
danh gia d6 chum theo ASTM D4867-2014 va ASTM D6927-2015.

2.1. Thiét ké thanh phan hén hop PGCN va HHBR

Cét lidu thd, cbt lieu min, bot khoang sir dung trong nghién cau dugc lay tai mo da
Transmeco huyén Thanh Liém, tinh Ha Nam; Nhya duong 60/70 caa cong ty TNHH nhya
duong Petrolimex. Cot lidu thd, cbt liéu min va bot khoang dam bao yéu cau ky thuat ddi voi
vat liéu ché tao HHBR va BGCN theo TCVN 13567-3:2022 [9] va TCCS 26:2019/TCBBVN
[10]. Nhya duong 60/70 thoa méan cac yéu cau ky thuat cia TCVN 7493:2005. Thanh phan
cap phdi thiét ké HHBR 25 va PGCN 25 duoc thé hién lan luot & Hinh 1 va Hinh 2. Thiét ké
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thanh phan hdn hop HHBR 25 bang phwong phap Marshall xac dinh dugc khoang ham lugng
nhya tdi uu cua hdn hop HHBR 25 tir 3,0 = 4,1%, ham lwong t6i wu Iya chon 1a 3,5%. Két qua
thiét ké thanh phan hén hgp BPGCN 25 bang phuong phap Marshall thé hién ¢ Hinh 3 véi ham
lwong nhya téi wu lya chon 1a 3,7%.

100
g N I Duang bao cip phdi theo TCVN 13567-3:2022
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Hinh 1. Buong cong cap phéi cua hdn hop cbt lieu HHBR 25 sau phdi tron.
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Hinh 2. Buong cong cap phdi cua hdn hop cbt liéu PGCN 25 sau phdi tron.
VMA - Do rong cot liéu: l ‘ +
VFA - Db rong lap day nhwa: N ¢
_— - = L
Air Void - Do rong du: : 4 ' +
Flow - Chi 5o déo: 4
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Khoang ham hwgng nhira dap vimg cic chi tiéa (% tinh theo Kkhéi Iirgng hén hop) | (3,14,4%)

Ham lwong nhwa lIwa chon (% tinh theo Kkhi Irgng hén hop) 3,7%

Hinh 3. Két qua xac dinh ham lugng nhya ti wu theo phuong phap Marshall cia DGCN 25.
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2.2 Thi nghiém d¢ 6n dinh, d9 déo Marshall, d 6n dinh con lai

Thi nghiém nén Marshall xac dinh cac dic tinh thé tich va d6 6n dinh, d6 déo cua céc to
mau trong 2 diéu kién thi nghiém 1a ngdm mau & 60°C trong thoi gian 40 phut va 24 gio.
Trong nghién ctu ndy thir nghiém theo tiéu chuan TCVN 8860:2011. Sb lugng thi nghiém
Marshall dugc thé hién trong Bang 1.

Bang 1. S6 lugng mau thi nghiém Marshall.

STT Chi tiéu SO TR i Téng sé mau
HHBR 25 PGCN 25

1 | C4c chi tiéu thé tich

, | Do 6n dinh va d6 déo Marshall sau ngam 3 3 6
nuéc 60°C trong 40 phiit

3 | PO 6n dinh va d6 déo Marshall sau ngam 3 3 5
nudc 60°C trong 24h

a. Xac dinh céc chi tiéu thé tich b. Nén mau xéac dinh do 6n dinh, d6 déo Marshall

Hinh 4. Thi nghiém Marshall.
2.3 Thi nghiém mé dun dan héi tinh
Thi nghiém mo dun dan héi tinh theo phu luc C cua tiéu chuan TCCS38:2022 (md hinh
nén tir bién), bang cach nén mau tru tron trong diéu kién ng hdng tu do. Mau thi nghiém duoc
ché tao bang may ddm xoay c6 duong kinh D=10 cm, H=10 cm. Méu duoc bao dudng ¢ nhiét
d6 phong it nhat 16 gio va dugc gitr & nhiét do thi nghiém trong 2,5 gio trude khi tién hanh thi
nghiém. Sé lwong thi nghiém mé dun dan hdi tinh dwoc thé hién trong Bang 2.

Bang 2. S6 lugng mau thi nghiém mé dun dan hoi tinh.

STT | Loai hdn hop Nhiét dé thi nghiém, °C S6 lwong méu

15 3

1 HHBR 25 30 3
60 3

15 3

2 DPGCN 25 30 3
60 3

Téng s6 miu thi nghiém, miu 18
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Hinh 5. Thi nghiém M6 dun dan hoi tinh.
2.4 Thi nghiém xac dinh cwong dé chiu kéo gian tiép

Pé danh gia kha niang khang am cua hdn hop da dam chat, tién hanh thi nghiém xac dinh
cudng do chiu kéo gian tiép theo tiéu chuan TCVN 12914 — 2020, sir dung thiét bi dam
Marshall theo TCVN 8860-1:2011 dé tao va ddm nén mau, mau c6 dudong kinh 100 mm va
chiéu cao 12 63,5 + 2,5 mm. Thi nghiém duogc thuc hién trén hai t6 hgp mau: T6 hop mau ¢
diéu kién kho va té hop mau ¢ diéu kién bdo hoa; nhiét d6 thi nghiém 25°C; sé luong mau
duoc thé hién trong Bang 3. Ty s6 cuong do kéo gian tiép 1a ty 18 gitta cudng do kéo gian tiép
& trang thai bdo hoa chia cho cuong d6 kéo gian tiép & trang thai kho.

Bang 3. S6 lugng mau thi nghiém xac dinh d6 cuong do chiu kéo gian tiép.

. Trang thai mau
STT Loai hon hop Mau kho, mau £ Mau bio hoa, mau
1 HHBR 25 3 3
2 DGCN 25 3 3
Téng cong 12

Hinh 6. Thi nghiém x4c dinh cudong do chiu kéo gian tiép.

2.5 Thi nghiém xac dinh mé dun dan héi dong

Thi nghiém mé dun dan hoi dong duoc tién hanh theo tiéu chuan ASTM D 4123 -
phuong phap kéo gian tiép tai trong tac dung trung phuc. Mau thi nghiém duoc ché bi theo
phuong phap Marshall, thi nghiém duoc thuc hién trén thiét bi thi nghiém Cooper cia Phong
thi nghiém Vat liéu xay dung — Truong dai hoc Giao thong van tai. Thiét bi co dung cu do luc
bang Loadcell, do bién dang bang LVDT, toan bd qué trinh thi nghiém duoc thuc hién tu
d6ng nho phan mém diéu khién di kém may (EN 12697-26). Két qua thi nghiém dugc luu
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trong méy tinh dusi dang file s6 liéu gdm cac thong tin can thiét va céc s6 liéu dang cot co thé
ma trong excel. Thi nghiém thuq hiép & diéeu Kkién nhiét~d© mau ~20"C (nhjét do tinh toan cua
mat duong theo AASHTO 93), tan so gia tai 1,0 Hz , mai loai hon hop tién hanh thi nghiém

trén 1 t6 hop gdom

3 mau, tong sé mau 1a 6 mau.

| =

3. PHAN TICH KET QUA THI NGHIEM
3.1. Két qua thi nghiém d¢ 6n dinh, d déo Marshall, d$ 6n dinh con lai cha HHBR 25
va DGCN 25.

Két qua thi nghiém Marshall duoc danh gia do chum theo tiéu chua‘}n ASTM D6927-15,
cho thay két qua thi nghiém dam bao d6 chum (Bang 4). Tong hop két qua dugc thé hién
trong Bang 5 va Hinh 8.
Bang 4. Panh gia két qua xac dinh do on dinh Marshall theo ASTM D6927-15.

TT Chi tiéu Mau HHBR 25 PGCN 25
Mau ngdm | Mau ngdm | Mau ngdm | Miu ngam
60°C, 40 60°C, 24 60°C, 40 60°C, 24
phut gior (kN) phut gio (kN)
1 7,03 5,66 11,02 9,17
. 2 6,71 6,03 10,21 9,58
1 Do 6n dinh Marshall, kN 3 6.43 597 10.40 9.91
B 6,72 5,89 10,54 9,55
2 Khoang chénh léch R: max- | kN 0,60 0,37 0,81 0,74
min
3 | Hé s6 bién sai cho phép Cv % 6 6 6 6
4 | Khoang chap nhan cho phépso | % 19,8 19,8 19,8 19,8
Vai gid tri trung binh: 3.3xCv
5 Gid tri d6 léch cho phép kN 1,33 1,17 2,09 1,89
6 | Banh gia: So sanh (2) va (5) - Pat bat Dat Pat

Bang 5. Két qua xac dinh do 6n dinh, d6 déo Marshall va d6 6n dinh con lai cia HHBR25 va

DGCN 25.
Loai Do on dinh | Do déo Do on dinh Do déo Poon | Do on dinh
hén hep | trung binh | trung binh | trung binh méu | trung binh dinh con lai min
mau ngam | mau ngadm | ngam 60°C, 24 | mau ngam con lai | yéu cau (%)
60°C, 40 60°C, 40 gio' (kN) 60°C, 24 gio (%)
phut (KkN) | phat (mm) (mm)
HHBR 25 6,72 31 5,89 3,94 87,65 65
DPGCN 25 10,54 3,31 9,55 3,86 90,61 65
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124
10,54
---10
-8
- 6,72
g 5,89
wv)
N X X
Diéu kién 40 min 24 h 40 min 24 h
Loai hén hop DGCN 25 HHBR 25

Hinh 8. D6 6n dinh Marshall cia HHBR 25 va DPGCN 25.

100

90,61

87,65

80

---------------------------------------- 65
60

40

D6 6n dinh con lai (%)

20

DGCN 25 HHBR 25
Loai hén hgp

Hinh 9. Do 6n dinh con lai cia HHBR 25 va PGCN 25.

Biéu d6 Hinh 8 cho thay c6 su khac biét rd rét vé do on dinh Marshall gitra 2 loai hdn hop
ther nghiém. Voi do tin cay 95%, su sai khac nay duoc chi ra 1a c6 ¥ nghia théng ké. Cu thé: O
trang thai ngam 60°C trong 40 phut, d6 6n dinh Marshll caa hén hop DGCN 25 dat gia tri
trung binh 10,54 kN gap 1,57 lan so véi HHBR 25 (6,72 kN); O trang thai ngdm 60°C trong
24 gio, 46 6n dinh Marshll cua hdn hgp PGCN 25 dat gia trj trung binh 9,55 kN gip 1,62 lan
so v6i HHBR 25 (5,89 kN). Két qua trong Bang 5 va biéu do Hinh 9 cho thay ca hai loai hon
hop trong nghién ciru déu c6 do déo marshall, @6 6n dinh con lai thoa man yéu cau duoc quy
dinh trong cac tiéu chuan tuong ung [9], [10].

3.2. Két qua thi nghiém mé dun dan hoi tinh cia HHBR 25 va PGCN 25

Két qua thi nghiém xac dinh mé dun dan hdi tinh cia HHBR 25 va DGCN 25 duoc thé
hién trong Hinh 10 va duoc danh gia d6 chum theo tiéu chuan ASTM D6927-15, két qua danh
gia cho thay két qua thi nghiém xac dinh mé dun dan hdi tinh caa ca hai hdn hop ¢ tat ca cac
nhiét do thi nghiém déu dam bao do chum.
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Hinh 10. M6 dun dan hoi tinh cia HHBR 25 va PGCN 25.
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Hinh 11. Biéu do quan hé gitra mé dun dan héi tinh va nhiét d6 cia HHBR 25 va PGCN 25.

Biéu d6 Hinh 10 cho thay & tat ca cac nhiét do thi nghiém, mé dun dan hdi tinh (Egnn) cua
hdn hop PGCN 25 déu I6n hon HHBR 25 tuy nhién mic d6 chénh léch khac nhau kha 16n &
cac nhiét do thir nghiém khéac nhau, cu thé: O nhiét d6 15°C, Egn cia DGCN 25 1én t6i
1471,47 MPa, gap 1,5 lan so voi Egan cia HHBR 25 (979,16 MPa); & nhiét do 30°C mic do
chénh léch giira hai loai hdn hop giam dang ké, Egw cia DPGCN 25 chi bang 1,17 1an Egan clia
HHBR 25; ¢ nhiét d6 60°C Egnn cia DPGCN 25 cao hon Egan cia HHBR 25 khong dang ké.

Biéu do Hinh 11 cho thiy nhiét d6 thir nghiém tang Ién, Egun cta ca hai hdn hop déu giam
va giam manh khi nhiét do thir nghiém tang tir 15°C 1én 30°C cuy thé: Egun cia DPGCN 25 giam
tir 1471,47 MPa xudng 484,83 MPa (giam gan 3 lan) tuong ¢ng giam trung binh 328,88
MPa/5°C; Egun cia HHBR 25 giam tir 979,16 MPa xudng 414,47 MPa (giam gan 2 lan) tuong
ung giam trung binh 188,23 MPa/5°C. Khi nhiét d6 thu nghiém tang tir 30°C 1én 60°C mirc
giam trung binh cia cia PGCN 25 va HHBR 25 lan luot chi con 70,28 MPa/5°C va 52,28
MPa/5°C. O nhiét do 60°C, ca hai hdn hop 1am viéc twong ddi kém, Eqan giam xudng con 274
MPa va 257,6 MPa, thap hon so véi gia tri khién nghi (300 MPa) caa BTNC c6 ham luong d4
dam > 50% va chi twong duong gid tri kién nghi (250 MPa) ciia BTNC c6 ham lugng da dim
> 35% trong TCCS 38 [11]. Hinh 11 ciing cho thdy su chénh léch mé dun dan hoi gita
PGCN 25 va HHBR 25 giam dan va c6 xu huéng hoi tu khi nhiét d6 ting. Diéu nay ciing cho
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thiy trong diéu ki¢n Iam viéc dan hoi, hai vat ligu nay c6 thé 6 su twong duong nhét dinh &
mién nhiét d6 cao; Con & mién nhiét d6 thap thi HHBR chiu nhiéu bat lgi hon so véi BPGCN.
3.3. Két qua x4c dinh cwong dd chiu kéo gian tiép

Cuong d6 chiu kéo gian tiép (ITS) cua PGCN 25 va HHBR 25 trong nghién cau nay
dugc xdc dinh ¢ hai trang thai khd va bdo hoa, danh gia d6 chum theo tiéu chuan ASTM
D4867-09 cho thay két qua thi nghiém dam bao @6 chum.
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Hinh 12. Két qua thi nghiém kéo gién tiép (ITS) cia HHBR 25 va DPGCN 25.
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Hinh 13. Ty 1 d6 bén kéo gian tiép ciia HHBR 25 va DPGCN 25.

Két qua thi nghiém (Hinh 12) cho thay vai nhiét d6 thir nghiém 25°C, ¢ ca hai trang théi
kho va bao hoa DPGCN 25 déu c6 cudng do chiu kéo gian tiép I6n hon nhiéu so véi HHBR 25
(gap 1,55 va 1,6 1an). Hinh 13 cho thay kha niang khang am cua hdn hop PGCN 25 da dam
chit ciing tot hon so véi hdn hop HHBR 25 dam chit, tuy nhién mic chénh khdng qué Ion chi
3%. Ca hai hdn hop thir nghiém déu c6 kha ning khang am twong doi tét, ty sé TSR déu tur
Xap xi 90% tro 1én.

3.4. Két qua xac dinh mé dun dan hoi kéo gian tiép tai trong lip cia PGCN 25 va
HHBR 25

M6 dun dan hodi dong xac dinh bang phuong phap kéo gian }iép cua HHBR 25 va PGCN
25 duoc thé hién trong Hinh 14, danh gia d6 chum theo tiéu chu@n ASTM D6927-15 cho thay
két qua thi nghiém dam bao do chum. Phan tich Hinh 12 cho thay hon hop BPGCN 25 c6 mo
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dun dan hoi dong ¢ nhigt do 20°C, tan s6 gia tai 1Hz I6n hon nhiéu so véi HHBR 25, gi tri
trung binh mé dun dan hoi dong cua BPGCN 25 cao gap gan 2 lan so véi HHBR 25.
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Loai hén hgp
Hinh 14. Két qua thi nghiém mé dun dan hdi dong cia HHBR 25 va DPGCN 25.

4. PHAN TICH MAT PUONG CAP CAO SU DUNG PGCN 25 VA HHBR 25 LAM
LOP MONG TREN

Tu nhitng két qua thi nghiém da thyc hi¢n trong nghién cau, tién hanh phan tich két cau
mat duong mém cap cao sir dung I6p mong trén bang PGCN 25 va HHBR 25 dé so sanh danh
gia cac dic trung khai thac. Cac két cau dugc thiét ké va kiém toan theo tiéu chuan dang duoc
sir dung ¢ Viét Nam - TCCS 37 [12] va phén tich theo phuong phap co hoc - thuc nghiém
MEPDG.

Cac thong sé dau vao dé phan tich: Tuyén duong cap 111-BB, van tdc thiét ké V=80km/h,
4 1an xe, chiéu rong lan xe 3,5m, c6 dai phan cach giira; Luu lugng xe tinh toan nam dau 8488
xe/nd theo sb liéu dém xe BOT Cai Lay (Km1998) trong 4 ngay lién tiép tir 7/12/2017 dén
10/12/2017; Diéu kién khi hau MERRA-2 timg gid trong 37 nim lién tuc tir 1985-2021 cho 6
tram dién hinh Viét Nam trai theo vi do thap dan tir Bic xudng Nam: Cao Bang, Ha Noi,
Nghé An, Pa Ning, Tién Giang, Pong Nai, Ca Mau; Thoi gian tinh toan két cau t=15 nam;
Do tin cay thiét ké R=90% ddi vai cac duong cip cao theo khuyén céo cia AASHTO
MEPDG. Tham khao céc du an thyc té di st dung 16p PGCN va HHBR ¢ Viét Nam, dé xuat
02 két ciu ao duong chi khac nhau 16p mong trén 1a BPGCN 25 hoic HHBR 25 duoc thé hién
trong Bang 6. Cac thdng s6 dau vao cua cac 16p trong két cau st dung két qua thi nghiém
trong nghién ctu, cac théng sb |E”| cua cac 16p BTN tham khao két qua thuc nghiém trong cac
nghién ctu [4] va [13], cac thdng sé dau vao cua dat nén va Isp CPBD tham khao trong
TCCS 37 [12].

Bang 6. Két ciu mat dudong dé xuat phan tich danh gia.

S6 thir tw Lép vat ligu Chiéu day Iép vit liéu trong két cau
|6p Két cau 1 Két cau 2
1 BTNC 12,5 dung nhya PMB 111 (BTNP 12,5) 5 5
2 BTNC 19 dung nhya 60/70 (BTNC 19) 7 7
3.(1) | DGCN 25 10
3.(2) | HHBR25 10
4 Cap phdi d4 dam loai 1 (CPPD loai 1) Két qua tinh toan | Két qua tinh toan
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4.1. Tinh toan két ciu 40 dwong theo TCCS 37

Tir luu luong xe trung binh nim dau 8488 xe/nd, thanh phan xe va pho tai trong xe, hé s6
ting truong xe 5% nam tinh ra dugc tong sb truc xe don twong duong W18= 28.305.707
ESAL18Kip/1 1an xe tich liy trong 15 nam khai thac. Vi cac thdng sb dau vao: Do léch tiéu
chuan toan bd So=0,45; d6 léch trung binh tiéu chuin Zr=-1,645; chi s6 kha nang phuc vu ban
dau Po=4,2; chi s6 kha nang phuc vu cudi Pi=2,5; ton that kha ning phuc vu APSI=1,7; md
dun dan hoi hitu hiéu cta dat nénMg=42 MPa xéac dinh duoc chi s6 két ciu SN=6,417. Hé s6
l6p ai cua 16p DPGCN 25 va HHBR 25 dugc tinh dira vao gia tri do 6n dinh Marshall xac dinh
dugc trong Muc 3.1 (10,54 MPa va 6,72 MPa) lan luot c6 gi4 tri 12 0,383 va 0,285. Lép
BTNP12.5 va I6p BTNC 19 lay hé s6 16p ai=0,41 [12]. Két qua xac dinh chiéu day céac 1op vat
liéu trong két cau thé hién trong Bang 7.

Bang 7. Két cau mit duong thiét ké theo TCCS 37.

S6 thir Lép vat ligu Chiéu day lép vat liéu trong két cau, cm
tw lop Két ciu 1 Két ciu 2
1 BTNC 12,5 dung nhya PMB 11l (BTNP 12,5) 5 5
2 BTNC 19 dung nhua 60/70 (BTNC 19) 7 7
3.(1) | PGCN 25 10
3.(2) | HHBR 25 10
4 Cép phéi da dim loai 1 (CPPD L1) 54 61

Két qua tinh toan két cau theo TCCS 37 trong Bang 7 cho thay khi sir dung PGCN 25
lam 16p mong trén (két cau 1) thay cho 16p HHBR 25 (két cau 2) thi s& giam duoc 7 cm chiéu
day 16p mong dudi CPPD L1. Néu két cau 1 ciing lay chiéu day caa Iép CPPD L1 nhu két
cau 2 12 61 cm thi chi s6 két cau SN sé& bang 6,81 thira 6,1% so véi SN yéu cau (6,417).

4.2. Phan tich két cdu 40 dwong bing phwong phap co hoc - thuc nghiém (ME)

Phan mém thiét ké mat duong Darwin-ME 2.3.1 cua AASHTO (AASHTOWare
Pavement ME Design - MEPDG) duoc sir dung dé hd tro phan tich, thiét ké mat duong theo
phuong phap ME. K&t cAu phan tich Két ciu 1 va Két cau 2 trong Bang 7, Muc 4.1. Tiéu
Chuan gidi han thiét ké tham khao dé xuat cho dudng truc quan trong, duong Quoc 19, duong
cap II-BB trong nghién ctu [14], d6 tin cay R=90%. Két qua phan tich két cdu ¢ cac diéu
kién khi hau khac nhau thé hién trong tir Hinh 15 dén Hinh 19.
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Hinh 15. Biéu do téng hop d6 go ghé IRI ctua Két cau 1 (BGCN 25) Két cau 2 (HHBR 25).
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Biéu db6 lun vét banh téng két cau (mm)
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Hinh 16. Biéu d6 tong hop do 1Gn vét banh toan bo két cau.
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Biéu d6 lun cac I16p BTN (mm)
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Hinh 19. Biéu d6 téng hop dé 1an céc 16p bé tong nhya.

Phan tich két qua thé hién tir Hinh 15 d&én Hinh 19 cho thay & cac diéu kién khi hau khac
nhau, c&c chi tiéu danh gia két ciu dat dugc cac gia tri khac nhau va vé co ban cac dac tinh
khai thac cua két ciu st dung 16p PGCN 25 lam 16p mong trén (két cau 1), dac biét la kha
nang khang moi tét hon két cau sir dung I6p HHBR 25 (két cau 2), cu thé nhu sau:

- V& chi tiéu dd lan toan bo két ciu (Hinh 16) va do 1tn cac 16p bé téng nhua (Hinh 19) tai
tat ca cac vung khi hau duogc xét, ca hai két ciu déu khong dat yéu cau. Tuy nhién, két cau
str dung DGCN 25 ¢6 dd 1Gn nho hon so véi két cdu sir dung HHBR 25.

- Ve chi tiéu d6 gd ghé IRI (Hinh 15) thi hau hét cac ving dugc xét déu thoa man khi ding
DGCN 25 (trir Nghé An), trong khi d6 két cAu st dung HHBR 25 chi thoa mén tai Cao
Bing, Ca Mau cac ving con lai ¢éu khdng thoa man. IRI cia két cau 1 déu nho hon dang
ké so véi két cau 2.

- Pbi voi chi tiéu niat moi tir dudi 18n (Hinh 17): Két cau st dung HHBR 25 khong dat ddi
véi toan bo cac vung duoc xét; Trong khi d6 két cAu sir dung PGCN 25 déu dat va va co
gia tri thap hon nhiéu so véi gidi han cho phép.

- Chi tiéu nat moi tir trén xudng (Hinh 18) ca hai két ciu déu khong dat tai Nghé An, két
cau sir dung HHBR 25 khong dat ca & Ha Noi. Do nat moi tir trén xudng cua két cau sir
dung PGCN 25 thap hon nhiéu so véi két cau s dung HHBR 25 (trung binh khoang
80m/km).

5. KET LUAN VA KIEN NGHI

Trén co s& cac két qua thi nghiém trong phong, két qua tinh toan két ciu 4o duong theo
TCCS 37 va phan tich theo phuong phap ME dua ra két luan va kién nghi:

- PGCN 25 ¢6 cudng d6 cao hon HHBR 25 cy thé: Cac chi tiéu do 6n dinh marshall,
cudng do chiu kéo gian tiép, mé dun dan hoi tinh PGCN 25 déu cao gap 1,5-1,6 1an HHBR
25; M6 dun dan hoi dong ciia DGCN 25 gap dén 2 lan cia HHBR 25; Hon hop DGCN 25 da
dam chit ciing c6 kha nang khang 4m t6t hon HHBR 25.

- Khi str dung BPGCN 25 lam 16p mong trén thay cho I16p HHBR 25 thi sé giam duoc
chiéu day 16p mong dudi, tiét kiém duoc tai nguyén.
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- Tu két qua phan tich bing phuong phap co hoc-thuc nghiém khi sir dung 16p méng
DGCN 25 céac dic trung khai thac cua két cdu déu tét hon so véi HHBR 25, dic biét 1a kha
ning khang moi cua két cau sir dung I6p méng BGCN 25 tét hon nhiéu so véi sir dung 16p
HHBR 25.

- Vi nhitng wu diém trén kién nghi sir dung DGCN 25 1am 16p méng trén trong KCAD
mém cho céc dy an xay dung cac tuyén duong cao tc va duong 6 td cip cao ¢ Viét Nam.

LOI CAM ON

Nghién ctru nay duoc tai tro boi truong Pai hoc Giao théng van tai (PH GTVT) trong
dé tai ma sb T2023-CT-040. T4c gia xin chan thanh cam on trung tim KHCN, phong thi
nghiém bo mon Vat liéu xay dung truong PH GTVT da hd trg trong qué trinh thuc hién
nghién ctru thuc nghiém.
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