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TOM TAT: St dung nhi tuong nhua dudng thdm
bam EAP (emulsified asphalt prime) dé thay thé
nhua duong Idng va nha tuong théng thuong lam
lop tham bam trong két cdu mat duong bé téng
nhua (BTN) dang ld xu hudng frén thé gisi vi ly
do méi truong, an toan va cai thién chat luong 19p
tham bam. Tuy nhién, & Viét Nam, viéc st dung nhd
tuong nhua duong thdm bam EAP lam 16p thdm
bam con it. Bai bdo phan tich nhing uu diém cla
nha tfuong nhua dudng thAm bam EAP so véi nhua
dudng 16ng khi st dung lam 16p thdm bam va mot
s6& két qua thuc nghiém vé tinh chat va khad nang
tham cla nhid tuong nhua dudng tham bam EAP.

TU KHOA: Mat duong bé téng nhua, 1ép tham
bam, nhd tuong nhua duong, nhi tuong nhua
duong thdm bam, nhua dudng 16ng.

ABSTRACT: Using emulsified asphalt prime (EAP)
to replace cutback asphalt and conventional asphalt
emulsion for prime coat in the asphalt concrete
pavement structure is the trend around the world
and safety
and improving penetration quality. However, in
Vietnam, the use of EAP for prime coat layer is still
uncommon. This article presents advantages of
EAP compared to cutback asphalt when used for
prime coat, along with experimental results on the
properties and penetration ability of the EAP

because of environmental reasons

KEYWORDS: Asphal concrete pavement, prime
coat; asphalt emulsion, emulsified asphalt prime,
cutback asphalt.

1. DAT VAN PE

M3t dudng BTN |a loai mat dudng phé bién & Viét Nam
do ¢6 nhiéu uu diém. K&t cau mat dusng BTN & Viét Nam
hién nay thudng cé 16p méng trén bang I6p vat liéu cap
phéi da dam (CPBD) hodc CPPD gia c6 xi mang. Theo quy
dinh, trudc khi thi cong I6p BTN can phai phun hodc tudi
I6p nhya thdm bam bang vat liéu géc bitum lén trén 16p
mong nay.
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Hinh 1.1: Lép thdm bam trong két c5u mat dudng BTN [8]

L&p tham bam c6 chiic nang tang dé dinh bam gitta
I6p méng vai 16p BTN bén trén; bit kin cac 16 réng trén bé
mat I6p méng, do d6 gidam su di chuyén clia hoi 8m va sy
hép phu bitum ctia I6p moéng véi I6p BTN phia trén; chéng
thdm cho 16p méng; tang cudng cudng dé cla phan trén
cla I6p méng do bitum dinh két cac hat c6t liéu min phia
trén; bao vé tam thdi I6p méng chéng lai cac tac dong bat
lgi clia thai tiét va giao thong & muic doé nhe trude khi xay
dung I6p trén [7].

Trén thé gidi trudc kia ch yéu st dung nhua long dong
dac vita MC-30, MC-70 dé lam |5p vat liéu tham bam. Gan
day, do nhan thiic ré hon vé 6 nhiém moi trudng va an toan
lien quan dén st dung nhua léng MC-30, MC-70 nén viéc
nghién ctu, st dung nhi tuong nhua dudng lam 16p tham
bam dugc khuyén khich va trg nén phé bién [7].

O New Zealand (NZ), ndm 2014, Cuc Budng bo NZ
da nghién ctiu st dung nhil tuong nhua dudng thay thé
toan bd nhua dudng Idng. Nam 2020, Bo Giao thong NZ da
ché&p thuan st dung nhi tuong nhua dudng thay thé nhya
dudng long. G Uc da nghién ctu va lén ké hoach thay thé
nhua dudng 1éng ti ndm 2021. G Nam Phi, ti&f nhiing ndm

2000 da cdm st dung nhua dudng 16ng trén tuyén dudng

dai hon 20.000 km [2]. Tai Hoa Ky, trong tiéu chuan ky thuat
vé xay dung thi cong dudng bd va cau cla lién bang FP-
14 [10], Muc 411 Vat liéu tham bam, chi cho phép st dung
nhi tuong nhua dudng lam I6p tham bam. Tir néam 2014,
Cuc Budng bé Thai Lan da ban hanh tiéu chudn nhi tuong
nhua dudng thadm bam EAP - Yéu cau ky thuat [2].

Nh( tuong nhua dudng thdm bam EAP la loai nhi
tuong duoc thiét ké dac biét dé st dung lam I6p thdm bam
cla két cdu mit dudng. Chung cé kha nang tham nhap
vao I6p mong t6t hon so véi nhii tuong nhya dudng théng
thudng. Theo céc nghién ctu trén thé gidi, nhi tuong nhua
dudng thdm bam EAP c6 kha nang thdm xudng bé mat clia
I6p thdm bam tuong ducng vai nhua long MC-70, nhung
th&i gian phan tach nhanh han nhua 16ng, khéng can phai
gia nhiét nén than thién véi méi trudng va an toan trong



van chuyén, thi cong. Viéc sir dung nhi tuong nhua dudng
tham bam EAP giup rut ngan thdoi gian thi cong, dap Ung
yéu cau khi phai thong xe nhanh, gidm chi phi va béo vé
moi trudng.

@ Viét Nam, hién nay da ban hanh tiéu chudn vé nha
tuong nhua dudng thdm bam, TCCS 27:2019/TCBBVN -
Nhii tuang nhua dudng axit tham bam - Yéu cau ky thuat,
thi cdng va nghiém thu [3]. Dong thai, trong TCVN 13567:
2022 [1] ciing cho phép s dung nhii tuong nhua dudng
axit thdm bam EAP lam I6p tham bam. Tuy nhién, trong
thuc té van chd yéu st dung nhua [6ng MC-70 hodc MC-
30 dé lam |8p tham bam trong két cau mat dudng BTN,
viéc st dung nhi tuong nhua dudng tham bam con it.

Do vay, viéc nghién ctu st dung nhi tuong nhya
dudng thdm bam EAP thay thé nhua long lam [&p tham
bam & Viét Nam la can thiét va phu hop véi xu huéng st
dung vat liéu than thién véi mai trudng. Viéc thay thé nay
g6p phan gidm phat thai carbon trong qua trinh xay dung
ha tdng giao théng cling nhu viéc thuc hién cam két giam
phat thai rong vé 0 vao ndm 2050 ctia Chinh phu Viét Nam.

2. UU PIEM CUA NHU TUONG NHUA PUGNG
THAM BAM

Khi danh gia vé uu diém cua viéc st dung nhii tuong
nhua dudng lam 16p tham bam thay thé nhua dudng léng
thi cac khia canh thuding dugc xem xét gébm: Chat lugng
tham bam, anh hudng dén moi trudng, an toan va suc
khoe, kinh té va thuan lgi trong thi cong.

*Vé chdt lugng:

Theo cac nghién cdu trén thé gidi, nhi tuong nhya
dudng tham bam EAP c6 kha nang thdm bam dat yéu cau
va tuong duong véi nhua 1dng.

Trong nghién ctu [7], Mantilla va Button da danh gia dé
sau thdm nhap cla cac vat liéu tham bam khéac nhau, trong
d6 c6 hai loai nhua 16ng MC-30, 2 loai nhi tuong nhua dudng
tham bam EAP va moét sé loai nhii tuong nhua dudng thong
thudng. Két qua cho thay hai loai nhua 1éng MC-30 c6 kha
nang thdm sau nhat, hai loai nhi tuong nhua dudng tham
bam EAP déu dap ting d6 sau thdm nhap t6i thiéu 5 mm.
Nhi tuong nhua dudng théng thudng khong thdm vao hau
hét cac nén dugc dam chat, viéc pha lodng nhii tuong nhua
dudng thong thudng véi nuéc gilp tang kha nang tham
nhap nhung van khoéng dat chiéu sau yéu cau.

Dinakis, J. va cong su [4] da danh gid khd nang
thdm bam clia nhi tuong tham bam EAP (loai dugc si
dung thanh c6ng vai nhiéu loai méng & khu vuc d6 thi
Melbourne, Australia) va hai loai nhua léng la SP2, SP3.
Két qua thi nghiém trong phong (Bdng 2.1) cho thdy nhi
tuang nhua dudng thdm bam EAP c6 chiéu sau tham
tuong duong nhua I6ng SP3, nhil tuang axit hén hgp CAM
(Cationic mixing grade emulsion) c6 chiéu sau tham nho
nhat va nhd hon kha nhiéu chiéu sau tham cua hai loai vat
liéu trén. Thi nghiém vai diéu kién khac nhau ctia I6p méng
cling cho thdy vé co ban chiéu sdu thdm clia nhi tuong
thdm bam EAP tucng duong nhua ldng SP3. Két qua khao
sat chiéu sau tham tai hién trudng & 12 vi tri cho thdy nha
tuong thdm bam EAP c6 kha ndng tham tuong duong nhua
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I6ng SP2 va dat trung binh khodng 8 mm. Vé kha nang bam,
két qua thi nghiém trong phong cho thay cudng d6 dinh
bam gilta I6p mat BTN bén trén va I6p méng da gia cd 3%
xi mang tudi tham bang nhi tuong thdm bam EAP cao hon
dang ké so véi khi tugi tham bang nhua long SP3.

Bang 2.1. Chiéu sdu thdm cua cac loai vt liéu khac nhau

theo nghién ctu [4]
Loai vat liéu tuéi tham bam | Chiéu sau tham (mm)
Nha tuong tham bam EAP 12
Nhua long SP3 11
Nhi tuong CAM 2

* /& méi truong:

St dung nhii tuong nhua dudng nhua dudng thay thé
nhua dudng 16ng lam [6p tham bam ¢é Igi cho moi trudng
hon vi nhii tuang cé it dung méi géc ddu md hon va khi thi
cong khdng can gia nhiét.

Slaughter, G.trong nghién ctiu [9] da so sénh dnh hudng
vé méi truding khi sir dung nhua dudng 16ng va nhi tuang
nhua dudng, két quéa nghién ctu cho thay: (i) Lugng phat
thai khi nha kinh t viéc st dung nhua 1dng cao hon dang
ké so véi nhil tuong nhua dudng do lugng 16n nhién liéu
héa thach can st dung dé gia nhiét nhya long va do su bay
hoi ctia dau hoa tir nhua 1dng khi tusi thadm bam,; (i) Luong
khi thai tdng 1&n khi van chuyén nha tuong nhua dudng la
khoéng dang ké so véi lugng phat thai khi san xuat va gia
nhiét dé thi cong nhua ldng; (i) Thay thé nhua dudng 16ng
bang nhil tuong nhya dudng sé lam gidm khoang gan 2/3
lugng CO, dugc tao ra tir qua trinh thi céng |6p chipseal;
(iv) Viéc thay thé nhua ldng bang nhil tuong cling lam giam
lugng phat thai cac hgp chat hiru co dé bay hoi (VOC) vao
khi quyén.

Thoéng tin nghién ctu [11] cho thay st dung nhua léng
néng tao ra lugng khi nha kinh gdp déi so véi dung nhi
tuong nhua dudng trong vong doi ctia I8p chipseal. Chi riéng
mdt ndm, viéc st dung nhi tuong nhua dudng cung cap
bdi mot cong ty & New Zealand da c6 tac dong tich cuc dén
luong khi thai carbon tuong tu nhu tréng 675.000 céy xanh.

*Vé an toan va stuc khoe:

Khi thi cdng nhua dudng Iéng can phai gia nhiét, véi
MC-70 la 70 + 10°C, dung méi trong nhya l6ng c6 diém
chdp chéy thap, thudng dudi 75°C, diéu nay lam tdng nguy
ca chay né khi van chuyén, sit dung. Trong qua trinh phun
tudi nhua 16ng, dung méi c6 trong nhua 16ng thudng la dau
hda phat tan trong khéng khi anh huéng dén moi trudng,
stic khée clia cong nhan, ngudi tham gia giao théng va cu
dan trong khu vuc du an.

Nghién ctiu ctia Dinakis, J. va cong su [4] chirarang, sau
15 thang thi céng, vi tri tusi thdm bang nhua 16ng c6 néng
d6 dau héa (dung méi) la 1.200 ppm, trong khi vj tri tudi
tham bé&ng nhi tuong thi khéng phét hién hop chat nay.
Muc néng dé nay tuong duong véi ham luong dung moi
con s6t lai trong chat két dinh vugt quéa 5% so véi ndng do
ban dau & vao khodng 50%.

* V& kinh t€ va thudn Igi trong khi thi céng:

Vé gia thanh, nhua 16ng MC thudng dat hon nhii tuong
do gia thanh dung méi cao hon dung dich nudc cé chat
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nha héa. Déng thai, chi phi thi cdng nhua léng thudng cao
hon so véi thi cong nhi tuong do nhua 1dng phai gia nhiét
dén nhiét do tudi.

Trong tai liéu [5] da trich dan két luan nghién ctu clia
Gray (1982) rang st dung nhi tuong nhua dudng thay cho
nhua dudng léng lam 16p thdm bam da tiét kiém dang ké
chi phi nhung van mang lai hiéu qua t6t. Hon nia, nhi
tuong nhua dudng than thién véi moi trudng hon nhua
duong Iéng.

Khi thi cdng nhua dudng léng can phai gia nhiét, viéc
gia nhiét trong thoi gian dai lam bay hoi dau KO (dung méi)
khién nhua léng dan dac hon, anh hudng dén chat luong
va kho tuéi déu, dang liéu lugng. Trong khi d6, duing nhi
tuong khong cén phai gia nhiét cé thé tudi khi bé mat c6t
liéu &m, c6 thé tudi dam bé sung bang dung cu don gian.

Thém vao do6, thai gian cho phép thi cong I6p BTN
sau khi tusi tham bam cia nha tuong ngan hon so véi khi
dung nhua lédng. TCVN 13567-1:2022 quy dinh thai gian tu
ltc tudi tham bam bang nhya l6ng dén khi rai I16p BTN téi
thiéu sau 24h trong khi thoi glan nay déi véi nhi tuong téi
thiéu la 12h.

Tuy nhién, khi s& dung nhG tuong lam vat liéu tudi
thdm bam can chu y van dé nha tuong bi phan tach trong
qua trinh van chuyén va bé mat I6p méng trudc khi tudi
tham phai dugc vé sinh sach bui ban dé dam bao hiéu qua
tham bam.
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3.DANH GIA MOT SO CHi TIEU KY THUAT CUA NHU
TUONG THAM BAM

& Viet Nam, cac chi tiéu ky thuat clia nhi tuong nhua
dudng axit thdm bam dugc quy dinh trong TCCS 27:2019/
TCDBVN. Céc chi tiéu nay co ban giéng véi nha tuong théng
thudng nhdm danh gia vé mat én dinh, tinh luu bién, thdi
gian phan tach va bé sung thém chi tiéu danh gia kha nang
tham trén vat liéu cat chuin.

Nhém nghién ctiu da tién hanh thi nghiém danh gia
kha ning dap Ung tiéu chuan ky thuat lam I6p thdm bam
ctia nhi tuong nhua dudng tham bam EcoPrime® (mét loai
nh{ tuong nhua dudng a xit thdm bam do Céng ty Cung
Uing nhya dudng ADCo phét trién va cung cap) va so sanh
khad nang tham trén vat liéu cat chuan cla loai nha tuong
nay va6i hai loai vat liéu thudng dugc sir dung dé tusi thdm
bam & Viét Nam la nhya 1dng MC-70 va nha tuong CSS-1.

Y

Thi nghiém dugc thuc hién tai phong thi nghiém LAS-XD
1256 thudc Trung tam Khoa hoc Cong nghé GTVT (Trudng
Pai hoc GTVT).

Thi nghiém kha nang thdm nham xac dinh thdi gian
tham va chiéu sau tham trén vat liéu cat chudn dugc thuc
hién theo chi dan tai Phu luc A Tiéu chu&n TCCS 27-2019/
TCPBVN. Thi nghiém dugc thuc hién véi mau cat chuan
do Trung tdm Khoa hoc Céng nghé GTVT (Trudng Pai hoc
GTVT) nghién cliu san xuat.

f}?""

* CAT TIEU CBUAN
(Thi nghiéo de e djnh Khi nang. Thint
- et nid 1o hwdmug

San xuﬁt théb ti n‘én chuiin:
TCCS 27: 201 97T CDBVI‘I ;

Kt lugng: 5U0 = S
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Thi nghiém xac dinh kha ndng thdm
Hinh 3.1: Hinh dnh céng téc thi nghiém kha ndng tham

Két qua thi nghiém cho thdy nhi tueng nhua dudng
thdm bam EcoPrime thda mén yéu cau ky thuat ctia TCCS
27:2019/TCBBVN (Bdng 3.1), nhua 1dng MC-70 dap Ung yéu
cau ky thuat TCVN 8818-1:2011 va nhi tuong nhua dudng
CSS-1 dap ting yéu cau clia TCVN 8817-1:2011.

Bang 3.1. Két qu3 thi nghiém céc chi tiéu ki thuat cda nhi tuong nhua duong EcoPrime

: : i 0 D19 5'; 0
1 | Thi nghiém trén méu nhii tuong
1 | B0 nhdt Saybol - Furol ¢ 25°C gidy | TCVN 8817-2:2011 15+ 100 20
2 | D6 6n dinh luu trir 24h % TCVN 8817-3:2011 <2 0,46
3 |Luong hat qua c6, thir nghiém sang % TCVN 8817-4:2011 <0,1 0,02
4 |Dién tich hat - TCVN 8817-5:2011 duong duong
5 |Ham lugng dau % TCVN 8817-9:2011 5+12 8,3
6 |Ham lugng nhua % TCVN 8817-9:2011 >50 51,71
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7 | Thi nghiém kha nang tham clia nhi tuong

Phu luc A -TCCS

7.1 | Thai gian tham vao vat liéu tiéu chuan phat 97:2019/TCDBVYN <20
7.2 | Chiéu sau tham vao vét liéu tiéu chuin mm >8 17
Il | Thi nghiém trén mau nhua dudng thu dugc sau chung cét

8 |Luong hoa tan trong Trichloroethylene ’ % ' TCVN 7500:2005 >97,5 99,69

Thai gian tham va chiéu sau thdm clia cac loai vat liéu tudi thdm bam trén vat liéu cat chudn dugc thé hién trong Bdng 3.2.
Béng 3.2. Kh3 ndng tham cta vat liéu tudi tham bam thi nghiém véi m3u cat chudn

Loai vat liéu tudi Thai gian thé’l:n vaovat | Chiéusau thé'rp vao vat Ghi chu
tham bam liéu tiéu chuan (phut) liéu tiéu chuan (mm)
Nha tuong EcoPrime 8 17
Nhua ldng MC-70 150 12
Nh tuong CSS-1 * 1 Gan nhu khéng tham - ké ¢ sau 2 ngay
JTSNSITCOIN. <20 =8

Turkét qua thi nghiém & Bdng 3.2 c6 thé thay nhi tuong
EcoPrime c6 thai gian thdm vao vat liéu tiéu chudn nhanh
nhat, chiéu sau thdm vao vat liéu tiéu chuan 16n nhat; nha
tuang CSS-1 6 chiéu sau tham vao vat liéu chudn nhé nhat
va gan nhu khéng tham ké ca sau 2 ngay; nhua long MC-70
c6 chiéu sau tham I6n th hai, nhung thdi gian thdm 16n
hon so véi quy dinh. Tuy nhién, can luu y rang thi nghiém
kha nang thdm khéng phan éanh két qua thuc t& ngoai cong
trudng vé thai gian tham va thai gian kho (thong thusng
d6i v&i MC-70 can 24 - 72h dé tham va kho hoan toan).

Nhi tuong nhua dudng tham bam EcoPrime da dugc
chap thuan va strdung lam |6p thdm bam cho Du an céi tao
nang cap QL26 doan qua tinh Khanh Hoa. & du &n nay, 16p
thdm bang nhi tuong EcoPrime dugc tudi vdi liéu lugng
1,0 kg/m? trén I6p mdéng CPBD. Sau khi nhi tuong phan
tach xong tién hanh rai I6p BTNC 19 I1én trén. Mot s6 hinh
anh vé hién trudng thi céng I6p tham bam bang nhi tuong
EcoPrime trén QL26 doan qua thi xa Ninh Hoa, tinh Khanh
Hoa dugc thé hién trén Hinh 3.2.

From——— e e s

"

BEé mat sau khi tudi

BE mét nhii tuong EcoPrime khé sau khi tudi 8 tiéng
trong diéu kién ban dém, nhiét a6 méi truong 23°C
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Khoan méu kiém tra dinh bam: Lop BTNC 19 dinh bam t6t
vdi Iop méng CPPD
Hinh 3.2: Mét sé hinh dnh hién truong thi céng I6p thdm bam
bang nhd tuong EcoPrime trén QL26 doan qua tinh Khanh Hoa

K&t qua theo déi hién trudng thi cong cho thdy nha
tuong EcoPrime phan tach xong sau 8h tudi trong diéu kién
ban dém, nhiét d6 khoang 23°C, sau 5h tudi thdm xe tai
6 thé di qua ma bé mit khéng bi bong, I6p BTNC 19 dinh
bam té&t vai I6p méng CPDD.

4, KET LUAN VA KIEN NGHI

St dung nha tuong nhua dudng thay thé cho nhua
dudng long lam I6p tham bam trong két cdu mat dudng
BTN la xu huéng trén thé giéi nham gidm anh hudng dén
mai trudng va tang muc dd an toan khi thi cong. Nhii tuong
nhyua dudng tham bam EAP Ia loai nhii tuong dac biét dugc
ché tao dé chuyén st dung lam I6p tham bam. Cac nghién
clu trén thé gidi cho thdy nhii tuong nhua dudng tham
bam EAP c6 chiéu sau tham, kha ning dinh bam tuong
duong véi nhua dudng 1dng.

NhU tuong nhua dudng tham bam EcoPrime do Céng
ty ADCo phat trién va cung cap, dap (g chi tiéu ky thuat
clia TCCS 27:2019/TCDBVN lam I6p thdm bam cho két cdu
mat dudng, cé thoi gian thdm nhanh hon, chiéu sau thdm
16n hon so véi nhua 1dng MC-70 va nhii tuong CSS-1 khi thi
nghiém kha ndng thdm trén vat liéu tiéu chuan.

K&t qua thi cong tai hién trudng QL26 doan qua tinh
Khanh Hoa cho thdy nhl tuong nhua dudng EcoPrime
phan tach xong sau 8h tudgi trén I6p méng CPPD trong diéu

4

kién ban dém, nhiét d6 khodng 23°C, sau 5h tudi xe tai c6
thé di qua ma khoéng bi bong I6p thdm bam, 16p BTNC 19
dinh bam t6t véi I6p moéng CPBD.

Ti€p tuc tién hanh nghién ctu trong phong cling nhu
hién trudng nham danh gia kha nang thadm bam clia mét s6
loai nhi tuong nhua dudng tham bam EAP trén nhiing 1&p
mong dién hinh & Viét Nam; sém ban hanh ban hanh tiéu
chuén Viét Nam vé nhi tuong nhua dudng thdm bam trén
cd sd TCCS 27:2019/TCOBVN nham tao diéu kién dé nha
tuong nhua dudng tham bam EAP dugc st dung phé bién
hon, gop phéan gidm phét thai carbon trong qua trinh xay
dung ha tang giao théng & Viét Nam.

Loi cam on: Nghién cliu nay dugc tai trg bgi Trudng
Pai hoc GTVT trong Dé tai ma s6 T2024-CT-006.
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