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TOM TAT

Bai bao trinh bay két qua nghién ctu thwc nghiém trong phong ciing nhuw hién
trwdng vé kha nang thAm bam cla nhii twong nhwa dwong Ecoprime®- mot loai nhii
twong nhwa dwdng a xit thAm bam EAP (emulsified asphalt prime) so v&i hai loai vat liéu
thAm bam khac & Viét Nam 1a nhwa duwéng 1dng MC-70 va nhi twong nhya duwéorng CSS-
1. Két qua thi nghiém trong phong v&i vat liéu cat chuan cho thay, nhii twong Ecoprime®
c6 chiéu sau thdm I&n hon va thoi gian thdm nhé hon so véi MC-70 va CSS-1.

Két qua thwc nghiém hién trudng trén I&p mong cép phdi da dam cho thay nhi
twong Ecoprime® c6 kha nang thAm bam dat yéu ciu, déng thdi co thdi gian phan tach,
bay hoi, hinh thanh I&p thdm bam nhanh hon MC-70 va kha nang dinh bam, chéng bong
troc bé mét tbt hon so v&i nhii twong CSS-1. Két qua nay cho thay nhii twong thdm bam
EAP |& mét lwa chon thay thé trién vong dé lam I&p thAm bam tai Viét Nam xét vé ca cac
mat ky thuat, an toan va méi trvdng.

T khéa: Mat dwong bé téng nhwa; I&p thdm bam; nhii twong nhwa dwéng; nhii
twong nhwa dwdng thAm bam; nhwa dwdng 16ng.

ABSTRACT



This article presents the results of laboratory and field experiments on the
penetration and adhesion performance of emulsion Ecoprime® — a cationic emulsified
asphalt prime (EAP) — compared to two other prime coat materials in Vietham: cutback
asphalt MC-70 and asphalt emulsion CSS-1.

Laboratory experiments with standard sand showed that emulsion Ecoprime® had a
greater penetration depth and shorter penetration time compared to MC-70 and CSS-1.
Field experiments on a graded crushed stone base layer showed that emulsion
Ecoprime® met the required penetration and adhesion, with faster setting, evaporation,
and formation of the prime coat layer compared to MC-70 and better adhesion and
surface peeling resistance compared to emulsion CSS-1. These results indicate that
emulsion EAP is a promising alternative for prime coat layers in Vietham, considering
aspects of technique, safety, and environment.

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

1. DAT VAN PE

Mat dwdng bé téng nhwa (BTN) cd I&p méng bang cip phbi da dam (CPPD) hoac
cap phdi da dam gia cd xi mang 1a két cAu méat dworng phd bién trén cac tuyén dudng 6
t& cAp cao va duong cao téc & Viét Nam. Theo quy dinh, trwdc khi thi cong 16p vat liéu
bé tdbng nhwa bén trén can phai phun hodc twdi I&p nhwa thAm bam bang vat liéu gbc
bitum Ié€n trén cac Iop méng nay.

L&p thAm bam cé chirc nang tang dinh bam gidra I&p moéng véi I6p BTN, bit kin 16
réng trén bé mat I&p moéng, gidm sw hap phu bitum cta I&p méng véi I&p vat liéu cé xi
ly nhwa dwdng bén trén, chdng thdm cho I&p méng, tdng cwéng dd cha phan trén 16p
moéng, bdo vé tam thdi Iép mong chéng lai tac déng clia thei tiét va giao théng & mire do
nhe trudc khi xay dwng 1&p trén 0.

Lép bé tong nhua

€9 LSp tham bam

Hinh 1. L&p thAm bam trong két cdu mat duwéng BTN 0.

Trén thé gidi trwdc kia cht yéu s dung nhya dwdng 16ng ddng dac vira MC-30,
MC-70 dé lam I&p vat liéu thAm bam. Gan day do nhan théc rd hon vé 6 nhiém moi
trwdng va an toan lién quan dén st dung nhya ldng MC-30, MC-70 nén viéc nghién ctu,
s dung nhii twong nhwa dwdng lam I&¢p thdm bam dwoc khuyén khich va tré nén phd
bien 0.

O Viét Nam trwéc day, TCVN 8819:2011 [1] cling chi cho phép duing nhya 1dng MC-
30, MC-70 dé twdi thAdm bam. Hién nay, ngoai nhuwa dwong 16ng, TCVN 13567-1:2022
[2] con cho phép str dung nhii twong nhya dwong a xit phan tach cham CSS-1, CSS-1h
va nhii twong nhya dwdng a xit thAm bam dé lam vat liéu twdi thAm bam.



Nhii twong nhwa dwéng a xit thAm bam (EAP) 1a loai nhii twong duoc thiét ké dac
biét d& st dung lam 1&p thAm bam cua két cdu mat dworng. Chung cé kha nang tham
nhap vao 1&p méng tét hon so véi nhi twong nhya dwdng thdng thuwdng. Theo cac
nghién clru trén thé gidi, nhi twong nhwa dwdng thAm bam EAP cé kha nang thdm xudng
bé mat cta I&p thAm bam twong dwong véi nhwa 16ng MC-70, nhwng théi gian phan tach
nhanh hon nhwa 16ng, khéng can phai gia nhiét nén than thién véi méi trwdng va an toan
trong van chuyén, thi céng 0, 0. Viéc s&¢ dung nhii twong nhya duwéng thAm bam EAP
gitp rat ngan thoi gian thi cdng, dap ng yéu cau khi phai thong xe nhanh, gidm chi phi
va bao vé mdi treong.

O Viét Nam vao nam 2019 da ban hanh TCCS 27:2019/TCBBVN - Nhii twong nhya
dweérng axit thAm bam - yéu cau ky thuat, thi cong va nghiém thu 0. Nam 2024 tiéu chuan
nay da dwoc chuyén déi thanh Tiéu chuan Viét Nam voi ma sé TCVN 14270:2024 [3].

Pé viéc str dung nhii twong nhwa dwdng a xit thAm bam EAP lam vat liéu twéi thAm
trong két cAu mat dwong tré nén phé bién hon & Viét Nam, bén canh tiéu chuan kj thuat
thi viéc nghién clru thwe nghiém danh gia, so sanh kha ndng thdm bam ctia nhii twong
EAP v&i cac vat liéu truyén thdng nhw nhwa 16ng MC-70 va nhii twong CSS-1 la can thiét,
c6 y nghia khoa hoc va thuec tién.

2. VAT LIEU VA KE HOACH THUC NGHIEM

Vat liéu thtr nghiém s dung trong nghién cu gém nhii twong nhwa duong
Ecoprime® - mét loai nhii twong nhwa dwdng a xit thAm bam EAP do Céng ty TNHH Cung
tng Nhwa dwong (ADCo) cung cp va phat trién, nhya dwéng 16ng MC-70, nhil twong
nhwa dwdng a xit CSS-1. Céc loai vat liéu nay dwoc cung cap béi Cong ty ADCo.

Noi dung danh gia kha nang thAm bam:

- Thuc nghiém trong phong danh gia kha nang thAm trén vat liéu cat chuén theo phu
luc A ctia TCCS 27:2019/TCBBVN.

- Thwe nghiém hién trudng danh gia kha nang thAm bam trén Iép méng CPPD. Sau
khi twéi thAm bam trén cac doan thir nghiém riéng biét, tién hanh theo d&i: Thoi gian kho
(th&i gian phan tach, bay hoi), khd nang dinh bam bé mat véi I6p méng, kha nang dinh
bam gilra I&p méng CPBD v&i IGp BTN bén trén.

Cac thi nghiém trong phong duwoc thwc hién tai Phong Thi nghiém LAS-XD 1256 -
Trung tdm Khoa hoc cong nghé Giao théng van tai, Trwong DPai hoc Giao thong van tai.
Thwe nghiém hién trworng dwoc tién hanh trén Quédc 16 10 dia ban tinh Thai Binh.

3. KET QUA THU'C NGHIEM VA THAO LUAN

3.1. Két qua thi nghiém danh gia cac chi tiéu ky thuat

Két qua thi nghiém xac dinh cac chi tiéu ky thuat cla cac loai vat liéu twéi thAm bam
cho thay nhwa ldng MC-70 dap (rng yéu cau ky thuat TCVN 8818-1:2011, nhil twong
nhwa dworng CSS-1 dap &ng yéu cau cta TCVN 8817-1:2011, nhii twong nhya dwdng
thAm bam EcoPrime® dap trng yéu cau cua tiéu chudn TCCS 27:2019/TCDBVN (nay 14



TCVN 14270:2024). Bang 1 thé hién két qua thi nghiém céc chi tiéu kj thuat cta nhi
twong nhwa dwéng thAm bam Ecoprime®.

Bang 1. K&t qua thi nghiém céc chi tiéu k§ thuat ctia nhii twong nhwa dwdrng EcoPrime®

s ea ot . x_ .. | Yéucauky thuat | Két qua
T Chi tiéu thi Pon | Tiéu chuan thi theo TCCS thi

nghiem Vi nghiem 27:2019/TCDBVN | nghiém

I | Thi nghiém trén mau nhii twong

5 ?fhén dinh lwu triy % Tce\f:zloiiw- <9 0.55
o |hamstatades | | TONET L qor | o
4 | Dién tich hat - TCE\)/:l;lOEﬁW- dwong dwong
5 | Ham lwong dau % TC;/:';OE?T?' 5+12 9,5
6 | Ham lwong nhua % TC;/:';OEﬁW- > 50 50,18

7 | Thi nghiém kha
nang thAm cla nhii

twong
. z N PhulucA-TCCS
71| Thoigian thamvao | o | 575019/ TCEBYN < 20 4
vat liéu tiéu chuan
7.2 | Chiéu sau tham vao mm >8 15,9

vat liéu tiéu chuén

Il | Thi nghiém trén mau nhwa dwéng thu dwoc sau chwng cat

Lwong hoa tan
8 |trong % | TCVN 7500:2005 2975 99,81
Trichloroethylene

3.2. Két qua thi nghiém kha nang tham trén vat liéu cat chuan

Thi nghiém kha ndng thadm trén vat liéu cat chuan dwoc thyc hién theo huwéng dan
tai Phu luc A cia TCCS 27:2019/TCDBVN. Két qua va mét s hinh anh thi nghiém vé kha
nang thdm cla céac vat liéu twdi thAm bam trén cat chuan dwoc thé hién tai Bang 2 va
Hinh 2.

Bang 2. Kha n&ng thdm clia vat liéu twdi thAm bam thi nghiém véi mau cat chuan.



Loai vat liéu tw&i Th&i gian tham Chiéu sau tham Ghi chua
thAm bam vao vat liéu tiéu vao vat liéu tiéu
chuan (phat) chuan (mm)

Nhi twong EcoPrime® 4 15,9

Nhwa léong MC-70 >20 11,3

Nhi twong CSS-1 >20 6

Yéu cau theo TCCS <20 >8

27:2019/TCBBVN

MC-70 CSS-1

Ecoprime®

Hinh 2. Hinh &nh thi nghiém th4m trén vat liéu cat chuan.

Nhan xét: Nhi twong thAm bam EcoPrime® c6 thoi gian thdm vao vat liéu cat
chudn nhanh nhét, chiéu sau thAm vao vat liéu cat chuan I&n nhat, nhii twong CSS-
1 ¢6 chiéu sau thAm vao vat liéu cat chuan nhd nhét, nhwa ldng MC-70 c6 chiéu sau
thAm |&n th hai; nhii twong CSS-1 va nhya ldng MC-70 cé thoi gian thAm vao vat
liéu cat chudn I&n hon so véi quy dinh 20 phat. Tuy nhién, can lwu y rang thi nghiém
kha nang thAm trén cat chuan khéng phan anh két qua thuc té ngoai cong trwdng vé
thoi gian thdm va thoi gian khd, théng thuwéng dbéi véi MC-70 can 24 - 72 gio dé& thadm
va khé hoan toan.

3.3. Két qua thwc nghiém hién trwong trén QL10 tinh Thai Binh

Thwe nghiém hién truéng dwoc tién hanh trén QL10 tinh Thai Binh. Két cAu mét
dwdng vi tri thr nghiém cé 1&p méng 1a CPBD loai 1 bén trén 1a I6p mat BTN. Mbi
loai vat liéu thir nghiém dworc twéi thAm trén mot doan, riéng nhi twong nhwa dwéng
thAm bam Ecoprime® dwoc twsi trén 2 doan (mét doan twoi thAm bam trén mong
CPDBD khd, mét doan twdi thAm bam trén Iép méong CPPD &m - twéi nwdc tao trang
thai bao hoa khé bé mat truwdc khi twédi nhi twong). Liéu lwong vat liéu twdi tham voi
ca 3 loai vat liéu thir nghiém la 1,0kg/m?, th&i gian thlr nghiém vao thang 4/2024, thoi
tiét kho rao, troi ndng, nhiét dd khong khi khoang 33 °C. Théng tin vé 4 doan thiy
nghiém dwoc thé hién & Hinh 3.



Km77+500 QL10 Km77+830

Mat duong hién hitu
G g i phong
— —— —— — f———
Mat dudng hién hitu
HusngdiThaiginn N

Nhii twong tham bam | Nhi twong tham bam
L=90m, W = 2.5m L=90m, W = 2.5m
(twdi nudc bé mat base)

Doan m& rong
W=2.5m

MC-70 €ss-1
L=75m, W = 2.5m L=75m, W = 2.5m

Hinh 3. So d6 mat bang cac doan thlr nghiém hién truwéng trén QL10.

M6t sb hinh anh vé cong tac chuan bi mé&t bang va twai vat liéu thAdm bam duoc
thé hién trén Hinh 4.

e G TR e

Hinh 4. Céng tac chudn bi mat bang va twéi vat liéu thAm bam tai hién trudng

Cac ndi dung duoc theo dbi, danh gia trong va sau tudi vat liéu thAm bam gdm:
+ Mtrc 6 ddng déu cua vat liéu sau khi twdi, kiém tra bang mat thuwong;

+ Thoi gian vat liéu thAm bam phan tach, bay hoi du diéu kién dé thi cong 16p
BTN bén trén;

+ Mrc d6 lien két véi bé mat Iép mong bang cach danh gia mirc dd bong bat bé
mat I&p thAm bam khi cé xe di vao;

+ Khi bé mét twdi thdm khd hoan toan, tién hanh thi céng I&p BTN bén trén, trong
qua trinh thi cong BTN theo déi bé mat I&p thAm bam khi xe van chuyén BTN di vao.

+ Khoan méu danh gia mc d dinh bam I&p BTN véi bé mét Iép CPBD.

Két qua theo ddi, danh gia cac doan th&r nghiém hién trwdng duoc thé hién trong
Bang 3.

Bang 3. Két qua theo d&i danh gia th& nghiém hién trwong véi 3 loai vat liéu
thdm bam trén QL10.



Doan twéi Doan twéi
ST Doan twéi Doan twéi nhl"] twong nhl’] twong
T Noi dung nhwa dwong nhi twong tham bam tham bam
long MC70 CSS-1 Ecoprime® Ecoprime®
(méng am) (méng khd)
1 | Mrc 86 ddng | Phu déu khap | Phi déu khap | Pha déu khdp | Pha déu khép
déu cla vat bé mét 1&6p bé mat I16p bé mat 16p bé mat 16p
liéu sau khi mong dwdng | mong duwdng | mong dudng mong dwdng
twdi
2 Qua trinh Sau 6 gi®, bé Qua trinh | Qua trinh phan | Twong tw nhw
phan tach va | mét twdi thdm phan tach tach xay ra doan twdi nhi
kho bé mat van wot, xay ra nhanh twong dbi twong tham
I&p moéng lwong MC70 nhat. Sau4 | nhanh. Sau khi bam
sau khi két thdm xubng | gi® quéa trinh | twdi, quan sat Ecoprime®
thuc twdi vat | dwoi va lwong phan tach thay lwong trén moéng
liéu thAm dung méibay | xayrahoan | chatldng trén CPBD &m,
bam hoila chwa | toan.Bémat | bé matgidm | khoéng cd khac
dang k&, van | chuyén hoan | dan (bé mat biét nhiéu

con I&ép mang
dau bao boc
I&p nhya.
Nhwa dwdng
I6ng MC-70
déng dac hoan
toan sau
khoang 24 - 48
gior

toan tir mau
nau sang
den. St dung
gidy an thdm
nhe xubng bé
mat cbt liéu
thi khéng con
thay hién
twong nha
twong dinh
vao gidy an.
Tuy nhién,
kha nang
thdm khéng
tét, gan nhuw
khong tham,
dé bij bong 16t
khi c6 xe
hoac buwéc
chéan vao

khé dan). Sau
khoang 6 gio,
qua trinh phan
tach xay ra gan
nhw hoan toan,
khong con 1&p
mang dau bao
boc I&p nhya.
Kha nang tham
tét, tuy nhién
kha nang thadm
chiu anh
hudng bdi bé
mat méng
CPDBD thé hay
min nhiéu bot.
Vi tri bé mat
CPDD thé, kha
nang tham tot
hon vj tri bé
mat CPDPD min
nhiéu bot




Doan twéi Doan twéi
ST Doan twéi Doan twéi nhl"] twong nhl’] twong
T Noi dung nhwa dwong nhi twong tham bam tham bam
long MC70 CSS-1 Ecoprime® Ecoprime®
(méng am) (méng khd)
3 | M&cddlién | Dochwakhdé | Mang nhya | Co hién twong | Twong ty nhw
két, dinh va phan tach | bi cudn theo bong I8t tai | doan twdi nhii
bam véi bé nén khong Ibp xe, gdn | nhirng vi tri bé | twong thdm
mat cot lieu cho xe chay | nhw bong I6t mat mong bam
cta vat liéu qua hoan toan tai CPBD min Ecoprime®
thdm bam vét banh xe | nhiéu bét, tai trén mong
sau khoang v tri bé mat CPDBD am,
thoi gian 4 moéng CPDD khéng co
gi® ké tr khi thé gan nhw khac biét
twdi (cho xe khéng bi bong nhiéu
di vao) 16t
4 banh gia Mang nhwa Mang nhya Mang nhwa | Twong tw nhw
murc lién két, | khéng bi cudn | bi cubn theo | khéng bi cudn | doan twéi nhii
dinh bam theo 16p xe, 16p xe gan theo 16p xe, twong tham
v&i bé mat gan nhw nhw bong 16t gan nhw bam
cbt lidu cha | khdng bi bong | hoan toan tai | khéng bi bong Ecoprime®
vat lieu thdm |6t tai vét vét banh xe | 16t tai vét banh trén mong
bam khi xe banh xe xe CPDBD am,
van chuyén khéng co
BTN di vao khac biét
nhiéu
5 | Mrc d0 dinh | Mau khoan MAau khoan MAau khoan MAau khoan
bam gitta | dinh bam tbt dinh bam dinh bam tét, | dinh bam tét,
|&p BTN v&i | nhat, bd mat | trung binh, | bé matdudi | bé mat dudi
l&p méng | dwdivan con | bé mat dwdi | van con it vat | van con it vat
CPDD vat lieu CPBD | khong con lieu CPBD lieu CPBD
dinh bam khi vat liéu dinh bam khi | dinh bam khi
lay mau CPBD dinh | ldy mau khoan ldy mau
khoan I&n bam khi lay lén khoan I1&n
mau khoan
Ién

M6t s6 hinh &nh bé mat I&p thir nghiém hién trwéng véi 3 loai vat liéu thdm bam
(4 doan thtr nghiém) trén QL10 dwoc thé hién tlr Hinh 5 dén Hinh 8.
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Poan thir nghiém so sanh nhii tirong axit tham bam tai Q10
Poan CSS-1-VT1

Bé mat twéi CSS-1 thoi diém sau khi twéi va sau 4 gior

Bé mét twéi EcoPrime® thoi diém sau khi twéi va sau 6 gio (méng &4m)
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#Doan thikaghiém so sdnh nhii tifong axit tham bamtai Q10
Boan ECoprime base kho=VT2

Bé mat tuéi thAdm EcoPrime® thoi diém sau khi tuéi va sau 6 gio (méng kho)

Hinh 5. B& mat I&p mong sau khi twéi vat liéu thdm bam & cac thoi diém khac nhau

Hinh 6. B& mat nhii twong CSS-1 (trai) va nhi twong thAm bam EcoPrime® (phai) khi
cé xe di vao tai thoi diém 4 gid sau khi tuéi.

Bé méat MC-70 khi xe van chuyén BTN di  Bé mé&t CSS-1 khi xe van chuyén BTN di
vao vao
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Bé maét nhii trong thAdm bam doan méng  Bé maét nhii tuong thdm bam doan méng
am khi xe van chuyén BTN di vao kho khi xe van chuyén BTN di vao

Hinh 7. B& mat cac loai vat liéu twéi thAm bam khi cé xe van chuyén bé téng nhya di

Hinh 8. M&u khoan danh gia mc dd dinh bam gira I&p bé tdng nhwa va I&p méng
CPDD tai cac doan thtr nghiém.

Nhan xét:

- Nhii twong nhya duwdng thAm bam EcoPrime® cé kha nang thdm, dinh bam tbt
hon so v&i nhii twong nhwa dwérng CSS-1. Diéu nay coé thé duwoc ly gidi bdi thanh phan
va cbng nghé ché tao clia nhii twong EAP cho phép dat dwoc sy can béng gitra do nhot
va téc dd phan tach. So véi CSS-1, loai nhii twong ¢6 xu hwéng phan tadch nhanh nhwng
kha nang thdm han ché, nhii twong EAP duy tri trang thai 1dng du l1au dé thdm sau vao
|&p méng trwde khi hinh thanh mang nhya.

- So v&i nhwa dudng 16ng MC-70, nhii twong EcoPrime® cé téc dd phan tach, bay
hoi va hinh thanh I1&p thAm bam nhanh hon dang ké (khodng 6 gid sau khi twdi ctia nhii
twong EcoPrime® so v&i khoang sau 24 gid cla nhya l16ng MC-70). Diéu nay cé cé y
nghia quan trong trong viéc rat ngan thdi gian thi céng, dap ng yéu cau khi phai théng
xe nhanh va han ché anh huwéng cla thoi tiét bat loi dén chéat lwong Iép thdm bam.



- Tinh trang bé mat I&p mong CPBD thé hay min c6 anh hwéng dén thoi gian va
kha nang tham cta nhi twong EgoE’rime®. Vi tri I6p mong cd bé mat tho, it hat min, kha
nang tham t6t hon do hé thong 16 rong lién thdng phat trien. Ngwoc lai, voi vi tri bé mat
nhiéu hat min, 16 rong nhé nén kha nang tham bi han ché, th&i gian tham lau hon.

- Nhii twong EcoPrime® cho thay kha nang lam viéc twong déi 6n dinh trong diéu
khé hay am clda méng. Hiéu qua tham va lién két dinh bam khong c6 sw khac biét nhiéu
giha méng CPBD & trang thai khé va moéng & trang thai am (bao hoa khé bé mat).

- Két qua trén mau khoan cho thay, twdi thdm bang nhii tvong nhya duong a xit tham
bam EAP cho kha nang dinh bam tot gitra I&p BTN v&i Ip méng CPDD.

4. KET LUAN VA KIEN NGHI

S dung nhii twong nhya dwéng thay thé cho nhua dwdng 16ng 1am I&p thAm bam
trong két cAu méat dwdng bé téng nhuwa 1a xu hwédng trén thé gidi nham gidm anh hwéng
dén méi trwdng va tang mirc dd an toan khi thi céng.

Nhii twong nhwa dwdng thAm bam EcoPrime® - mét loai nhil twong nhwa duwéong a
xit thAm bam EAP do céng ty ADCo phat trién va cung cap dap (ng chi tiéu kj thuat cla
TCCS 27:2019/TCDBVN (nay la TCVN 14270:2024) lam I&p tham bam cho két cu mat
dwong. Thi nghiém thadm trén vat liéu cat chuan cho thay nhi twong EcoPrime® cé thoi
gian thAm nhanh hon, va chiéu sau thdm I&n hon so véi nhwa duwéng 1dng MC-70 va nhii
twong CSS-1.

Két qua thir nghiém trén mong CPBD tai QL10 tinh Thai Binh cho thay, nhii twong
nhwa dwdng thAm bam EcoPrime® cé kha nang tham, dinh bam tét, thei gian phan tach,
bay hoi va hinh thanh I&p thdm bam twong dbi nhanh. So v&i nhii twong CSS-1, nhi
twong EcoPrime® c6 khd ndng thdm, dinh bam tét hon. So vé&i MC-70, nhii twong
EcoPrime® cé théi gian phan tach, bay hoi, hinh thanh I&p thAm bam nhanh hon, cé thé
twdi thAm bam trong diéu kién moéng 4m (bao hoa khd bé mat).

Tiép tuc tién hanh nghién ctu trong phong ciing nhw hién trwéng nham danh gia
kha nang thdm bam cuia nhi twong nhwa dwdng EAP trén I&p méng cap phdi da dam
gia cb xi mang - mot loai méng phd bién trén cac tuyén duwong 6 t6 cap cao, dwdng cao
tdc & Viét Nam.
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