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Tém tit — Viét Nam dang day manh phat trién hé thong duong cao tdc véi 21 tuyén va tong chidu
dai 6.411 (km) dy kién hoan thanh vao niam 2030 cho phép xe chay v&i van toc 1én t6i 120 (km/h). Cong
ngh¢ tao nham VOT va Novachip da dugc dp dung rong rai dé nang cao ma sat va an toan giao thong,
tuy nhién bé tong nhwa rong cudng do cao dang noéi 1én nhu mét giai phap toan dién hon. Bé tong nhya
rong cuong do cao gia tang do nham bé mat va kha nang chdng han lan vét banh xe, gitup giam tiéng on
va cai thién tam nhin cho 14i xe dudi troi mua, cho phép nudc muwa nhanh chéng tham qua 16p phu tra lai
d6 am cho nén dét phia dudi, giam thiéu tinh trang ngap ung d6 thi. Khi qua trinh d6 thi hoa dan dén suy
giam tai nguyén nudce ngim va gia ting nguy co sut lun, viéc sir dung bé tong nhya rong con hd trg khoi
phuc vong tuan hoan ty nhién cua nudc, glam ap luc 1én hé thong thoat nu6e thanh phé. Tac gia “nghién
ctru ché tao bé tong nhwa rdng cuong d6 cao” nham phat trién cong nghé san xuat, thiét ké cap phdi va
danh gia hi¢u ning cua vat li¢u nay trong cac cong trinh giao thong, via hé va ha tﬁng cong cong dap tng
ddng thoi muc tiéu khai thac bén virg va bao vé méi trudng.

Abstract — Vietnam is accelerating the development of its expressway system with 21 routes and a
total length of 6,411 (km), expected to be completed by 2030, allowing vehicles to travel at speeds of up
to 120 (km/h). VOT and Novachip roughening technologies have been widely applied to improve friction
and traffic safety, but high-strength hollow asphalt concrete is emerging as a more comprehensive
solution. High-strength hollow asphalt concrete increases surface roughness and rutting resistance,
helping to reduce noise and improve visibility for drivers in the rain, allowing rainwater to quickly
permeate the coating, returning moisture to the ground below, minimizing urban flooding. As
urbanization leads to a decline in groundwater resources and an increased risk of subsidence, the use of
hollow asphalt concrete also helps restore the natural water cycle, reducing pressure on the city's drainage
system. The author "researched on manufacturing high-strength hollow asphalt concrete" to develop
production technology, mix design and evaluate the performance of this material in traffic works,
sidewalks and public infrastructure, simultaneously meeting the goals of sustainable exploitation and

environmental protection.

Tir khéa — Bé tong nhya rong, cuong do cao, thoat nude, do rong.

1. Gi6i thiéu

Viéc bé tong hoa dién tich via he, long duong
va nha ctra khién nuéc mua khong kip thim vao
long dat ma nhanh chéng bay hoi hodc chay thang
vao hé thong cong lam can kiét ngudn nudc ngam,
gia ting nhiét 4o do6 thi va dé gy qua tai ngap lut
cuc bo khi mua 16n. Thay vi dung cac vat liéu bé
mit dic chic nhu bé tong thudng hay gach lat, giéi
phap hiéu qua la str dung méng da rong, bé tong xi
ming rong va dic biét 1a bé tong nhya rong (BTNR)
cho phep nude mua thim qua bé mit, ngm vio
tang ngdm nu6e hogc hd diéu hoa, duy tri muc
nude ngam va giam ap luc cho hé thdng thoat nudc
cong cong.

Khéac véi bé tong nhua chat (BTNC) chi c6 d6
rong 3-6% va cac 16p phu VTO mong dudi 3 cm

chua khic phuyc triét dé hién tugng mang nuoc
(hydroplaning) va d6 bén han ché, BTNR cuong
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d6 cao day 4-5cm véi d6 rdéng khoang 20% vira
ngan chdn hydroplaning, ting d¢ nham va kha
nang chong on, lai dam bao du cudng do cho thiét
ké két cAu. Pugc nghién ctru tir nhitng nam 1940
tai My va hién phd bién & My, Chau Au, Nhat Ban,
Trung Qudc, BTNR ngay cang khing dinh hiéu
qua trong cac cong trinh duong d6 thi, khu cong
nghiép va duong cao toc.

Hién tai thé gidi va trong nudc da co6 nghién
ctru quy trinh vé BTNR thoat nudc cuong do thong
thuong de lam mit duong cao téc va cac mit
dudng can thoat nudc. Pa ché tao duge san pham
thuong mai thong dung nhung chua c6 cuong do
cao, di1 16n dé tinh toan vao cac 16p lién két cu tao
mat duong.

Pi ché tao duge san pham thuong mai khong
tinh vao cudng do cac 16p két ciu, do rdng thoat
nuée, dya vao nguyén 1y cAp phdi tdi wu cia Fuller,
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Talbot, Okhdtina dé diéu chinh do rong khung chiu
lyc hat to theo y mudn thiét ké dua vao diéu chinh
do r5ng theo mét san co ban 4,75 va 2,36 trén
duong cong cip phoi.

2. Khai niém va dac diem cia bé tong nhwa
rong

2.1. Khdi ni¢m vé bé tong nhwa rong

BTNR dugc thé gidi goi tén véi nhitng thuat
ngit khac nhau nhu: Porous Asphalt (PA), Porous
Friction Course (PFC), Open Graded Asphalt
Concrete (OGAC), Open Graded Friction Course
(OGFC), Porous European Mix (PEM)].

BTNR thoat nudc (Porous Asphalt) thuong
co do rSng du cao 18 - 22 (%), la loai BTN c6 cép
phéi cbt lidu gian doan, sir dung nhya duong cai
thién dé san xuét vat liéu bé tong nhya c6 d0 nham
cao, ting sirc khang truot, giam on.

V& ciu tao, 10p mat bé tong nhwra rdng rai trén
16p bé tong nhua chit dugc ap dung kha phd bién
trén thé gidi; do do rong cua 16p bé tong nhya cap
phdi ho 16n nén nudc mua s& nhanh chong tham
qua 16p bé tong nhya cap phdi hé xudng 16p bé
tong nhua chit bén dudi va chay ra hé thdng thoat
nudc hai bén ma khong bi dong thanh mang nudc.

2.2. Tinh ndng ciia bé tong nhwa réng

2.2.1. Giam sw ban nuwédc va bui nwoc sau
banh xe khi troi mua to:

Nudc mit c6 thé d& dang chay xuyén qua 16p
mat duong BTNR so v6i 16p BTNC thong thuong
do c6 hé thng cac 16 rdng lién thong trong ciu triic
BTNR. Khi chay xe trén mat duong st dung
BTNR, kha ning quan sat cia nguoi lai xe trong
diéu kién mua tét hon, do d6 ngin ngira tinh trang
giam toc d6 xe chay, giam tai nan giao thong trong
diéu kién thoi tiét mua gio.

Mait du'(rng BT

Khu vire mat duomg BTNC |
thong thuong |

Maiat dwong bé tong |
nhura rong thoit nw

Hinh 1. Mt duong bé tong nhira thong thuong va bé tong
nhua rong thodt nwdc khi troi mua
Nho kha nidng thoat nudc nhanh nén mat
dudng BTNR c6 thé giam thiéu nguy co gy tai
nan do xe chay véi toc do cao trén mot 16p dém
(mang) nudc méng khi mua.

2.2.2. Giam sw phan chiéu énh sing va do
choi den pha:

BTNR dong vai tro nhu la mot 16p thoat nudc,
cho phép cho nuéc mua thdm qua mit dudng do
do anh sang phan chiéu va d6 choi dén pha 1a
nhiing yéu t6 gay nguy hiém cho cac lai xe, dic
biét 1a vao ban dém trén mat duong BTNR giam
dang ké so v6i mat duong BTNC khi troi mua.
Ngoai ra, son phén lan duong dugc hién thi rd rang
trén cac bé mat duong BTNR khi troi mua.

2.2.3. Gidm tiéng on do xe chay:

Tiéng 6n phat sinh khi xe luu thong trén
duong chu yéu dén tur hai ngudn do sy bién dang
ctia 16p xe tai diém tiép xtic voi mit duong va ma
sat gitta bé mat 16p v6i 10p phu mit duong.

Mit dudng BTNR vé6i ciu tric bé mit co do
nham vi mé cao giup hap thu mot phﬁn dang ké Am
thanh phat ra tir sy tuong tac gilta lop xe va mat
duong, qua do goép phan giam thiéu tiéng 6n khi
phuong tién di chuyén.

2.2.4. Tang suc khang truot:

Strc khang trugt phu thudc vao ca do nham vi
mo va d6 nham vi md cia mat duong, 1a mot trong
nhing wu diém chinh ciia mit duong BTNR 14 ting
stc khang truot trong diéu kién am wét. Két qua
céc nghién ciru cho thay trong diéu kién mit duong
kho rao thi hon hgp BTNR khong cai thién dugc
nhiéu vé strc khang truot, tuy nhién trong diéu kién
4m w6t mua nhiéu thi hdn hop BTNR thé hién 13
tinh vu viét vé ting kha ning khang trugt ciia mit
duong.

2.2.5. Han ché hién tuong vét han banh xe:

Viéc tang cuong do cua hon hop BTNR giup
cai thién dang ké kha nang dan hoi. Diéu nay dat
dugc nho klem soat cap ph01 t6t hon theo nguyén
ly cap phdi t01 uu, tao ra ciu trac khung cot liéu
chit ché va 6n dinh. Bén canh do6, viéc str dung
nhya dudng polime cé kha nang chiu nhiét cao
gitip hdn hop khong bi suy giam cuong do khi gap
nhiét do 16n. Loai nhya nay cling c¢é tinh co gian
va dan hoi tot, nghia 1a van giir dugc kha ning
phuc hdi sau khi bi bién dang nhiéu lan. Quan
trong nhit 14 ting cuong do lién két giira 16p nhya
bam dinh v6i mat cdt lidu khoang vat va giita cac
hat cét liéu khoang vat v&i nhau, gép phan nang
cao cuong do chiu nén va moé dun dan hi cua vat
lidu.

2.2.6. Ngan nguwa  hién
Hydroplaning hay Aquaplaning:

tong

OGFC ngén ngira hién tuong hydroplaning vi
trong hau hét cic con bao nuwdc mua tham qua hon
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hop, dé lai mang nudc khong lién tuc trén bé mit
duong. Tham chi trong mdt thoi gian dai cia mua
16n ¢6 thé thdm vao trong cac OGFC,
hydroplaning ¢6 thé khong xay ra vi ap luc dudi
16p xe bi tidu tan qua cdu trac rong cua OGEC.

3. Phwong phap ché tao bé tong nhua réng
cwong do cao (cao hon BTNR thong thwong)

3.1. Ly thuyét cip phoi toi wu

3.1.1. Cdp phdi lién tuc - Dense-graded:

Cép phdi lién tuc 1a cap phdi co diy du cac
thanh phan c& hat theo toan bd diy cic mit sang
tiéu chuén tr to dén nhé mot cach lién tuc voi do
dbc cua duong cip phdi hay mdi twong quan cua
hai mat sang ké can tuan thu theo 1y thuyét cap
phéi chat cua Fuller, Talbot, Ivanop. No6i cach
khac, cap phdi lién tuc 1a cap phdi c6 cac ¢ hat
khong gian doan trong day cap phdi hat tir to dén
nho. Cép phéi lién tuc, chat 1a Dense graded 1a mét
dang cép phdi co ban.

Biing 1-1 Mién cip phoi Dense-Graded theo
“Guide Specification for Open, Dense, and

Gap-Graded Asphalt Concrete Pavements Dense-Graded o / s
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Hinh 2. Mién cip phoi Dense graded
3.1.2. Cap phéi gian doan - Gap-graded:

Cép phdi gian doan la cip phéi khong lién tuc
hay néi cach khac no 1a cap phbi lién tuc nhung bi
ho hay bi gian doan tai mot doan cap phdi nao do.
Thuong BTNR c6 cap phdi gian doan 1a mot diy
cap phdi lién tuc tir to dén nhé va bj gian doan &
doan cap phéi c6 ¢0 hat trung gian. Nhu vdy co
nghia 1a cap phdi gian doan Gap-graded khong yéu
cau cot liéu hat to ¢6 kich ¢& ddng déu hay duong
cong cip phdi doan nay gan nhu dung ding 90°,
duong cip phdi ctia nd 1a mot duong lién tuc, co
ham lugng hat to va hat nho nhiéu, c?ip phéi doan
hat trung gian nim ngang khong xac dinh va no
cling khong yéu cau tinh chit ctia cap phdi ¢ nhitng

doan cAp phéi khong gian doan, n6 chi can lién tuc
1a dugc. Nhu vy tinh ning ¢ nhitng doan cip phdi
khong bi gian doan trong Gap-graded do nguoi
thiét ké mudn no6 c6 tinh nang gi dé chon loai tinh
nang cua cap phdi va quyét dinh tiy theo lam lop
mat trén hay mat dudi, lam 16p tao nham hay rong
dé thoat nudce s& co yéu cau cuong do da, dang hinh
hoc vién da, do dong déu kich ¢ hat, cap ph01 da
yéu clu dat duoc khi thiét ké.
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Hinh 3. So hoa cdc logi dwong cong cip phéi thong thwomg

Néi theo nghia toan hoc khi khao sat dd thi
ctia mot ham hay dudng cong 14 tai 1 diém hay 1
doan nao do6 c6 gia tri ham khong xac dinh, khong
c6 gia tri ctia ham trong doan do, dd thi ctia ham
trong doan do khong c6, khong xac dinh, khong vé
lién tuc trong doan do6, phai dé trong. “Khong thé
tuy tién ndi suy % thanh phﬁn hat trong doan cap
phéi bi gian doan hay bo mat sang nay trong day
cac mit sang chuan ctia cap phdi”.

Tuong tng trong bang cip ph01 ¢6 quy dinh
chung la dau gach ngang clia mat sang do, duong
cong cAp phbi khong c6, khong lién tuc trong doan
nay va vi nhu thé day cap phdi ctia n6 thé hién bang
cac dau cham cho cac ty 1& (%) ciia cac mat sang
c6 gia tri s6 liéu.
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3.1.3. Cdp phéi hé - Open-graded:

Cép phbi ho hay open hiéu theo nghia den la
m& ¢6 nghia n6 1a mién cap phdi ntra gian doan, c6
mot duong bao lién tuc va mot duong bao con lai
ho hay gian doan va c6 doan cap phéi gan dung
dtrng 900 & doan cap phéi trung gian, hiéu theo
nghia “one sided” c6t liéu don va ting % tich liy
lot sang dot bién.

(12% - 20% - 25% > 7% - 12%) va tao d§ nham
mat BTNR rat nham ciing nhu cho nudc tham qua
16p bé tong nhya rat rong.

3.1.4. Bé tong nhia rong thodt nuée:

_ Nhu tén goi BTNRTN, hay cap phéﬂi rong da
thé hién khai niém rong cia vat liéu. B¢ tao tinh
rong cua vat liéu nguoi ta c6 thé sir dung cap phoi
gian doan Gap graded hay cip phdi ho open-
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Hinh 6. Mién cip phoi hé — Open - graded theo MS2

Noi theo hinh dang dudng cap phéi nod cod
doan nam ngang & hat nho, doan dung thang ding
& cap phdi hat trung gian va doan gan nim ngang
& xung quanh ¢& hat 16n nhit danh dinh.

Nhu vay, cap ph01 ho open graded khong phai
hay khong c6 tinh chét ciia cap ph01 lién tyc chat
dense graded, no c6 mot nira tinh chét cua cap phdi
gian doan, yéu cau cao vé tinh dong déu mot sé c&
hat trung gian, mot sb doan hat nhé co duong cép
phdi nim ngang, khong xdc dinh hogc bﬁng khong
¢6 ham lugng hat nho rét it, c6 cap ph01 Xung
quanh ¢ sang 16n nhit danh dinh cting gan nam
ngang, ban hd dé tao ra mot cip phdi co do rong
rat 16n, 16n hon BTNR rdng théng thudng rat nhiéu
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Hinh 8. Mién cip phéi theo tiéu chuin Nht

Vi BTNRTN ban chét 1a BTN c6 d6 rong 16n
va cho phép nudc thdm xuyén qua bé day 16p
BTNR xudng 16p chong thim cach nudc bén dudi
chdy tran ra hai bén vai duong. Tuy thudc vao yéu
cAu 16p mét c6 chiu tai trong, luu lugng xe 16n,
nhiét d6 cao ma nguoi ta s& co yéu cau vé cuong
d6 Marshall, kha nang chéng han lan vét banh xe,
hé sb thiAm, Evl, Rn, cuong do Cantabro va ca bé
day = 25 mm dé quyét dinh c6 tinh cuong do 16p
nay vao bé day két cdu.

Vi vay tén goi cua loai vat liéu nay thuong goi
la BTNRTN c6 d6 nham cao, chir khong phai la
loai BTNR thong thuong hay 16p phu siéu mong
Novachip ¢6 d§ nham cao.
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Céc yéu cau quan tam khi thiét ké vat liéu loai
nay la cuong do da cao, dang hinh hoc cbt licu, do
dinh bam d4, loai bot khoang, cuong @6 dinh bam
xi mang va cbt liéu, chét luong xi mang tét, thanh
phan cép phéi cbt liéu, d6 mai mon, cap phdi da,
d6 nén dap trong xy lanh, hé s6 tham, cuong do va
d6 déo Marshall, kha nang chéng han ltn vét banh
xe, d6 6n dinh dong han lan vét banh xe, cuong do
Cantabro cua vét licu BTNRTN.

Vi du vé duong bao cip phbi c& hat cho hon
hop bé tong xi mang rong trong huéng dan cho mat
duong cia Cong ty duong cao toc Nhat Ban.

% | POROUS ASPHALT
General - 13mm

Bing 4-3 Mién cip phoi ETNR theo Asahi (bing 1)
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Hinh 9. Mién cip phéi theo Asahi

4. Thiét ké cAp phéi BTNR cuwong dd cao hon
thong thwdong

Dé thiét ké hdn hgp BTNR cudng do cao hon
thong thudng dira vao nguyén 1y cap phdi tdi uu dé
nang cao cuong do. Ngoai ra, con dua vao khung
chiu Iyc ¢t liéu hat to, hinh dang d4, cudong d6 d4
va ting cuong do 16p mit cdt liéu khoang va nhya
bang 3 bién phap:

- Sir dung cdt lidu d4 c6 cuong do cao 1.000-
1.200 (kg/cm?), v6i bé mit c6 d6 rdng nho li ti gitp
tang kha nang hp thu nhwa, tir 46 nang cao do lién
Kkét gilra bt liéu va nhya.

- Ap dung nhya duong Polime PMB III-
Petrolimex, c6 do déo, tinh dan hoi va kha nang
dinh bam vuot trdi so voi nhya thong thuong.

- Str dung bot khoang hoat tinh cao (da voi
cuong dg cao, do min 16n va phu gia polymer SBS)
nham tao ra cac phan ng hoat hda v6i nhya cao
nhat.

4.1. Phwong dn thiét ké cip phoi

Thiét ké cap phdi 16p pha méng BTNR thoat
nude 12,5 c6 d§ nham cao st dung nhua duong
Polime PMB3 do Petrolimex cung cip véi cac
thong tin cap phéi thiét ké nhu sau:

4.1.1. Ty léphéi tron cot liéu taiphéNM nong —
Hotbin:

Bidng 1. Ty I¢ phoi tron cot liéu tai phéu nong - Hotbin
- T§ 1€ phoi trgn | T§ 1¢ phdi trén | Khéi hwgn .
Vit licu Cahat | oo Cét liéu theo hin hop | cho 1 mé.".(g.n (Jh].'l
* * . <chu
(mm) (%) (%) 1000 (kg)
Hotbin3 10-13 22,0 209 209
Hotbin2 6-10 54,0 514 514
Hotbinl 03 19,0 18,1 181
Bot khoédng 5.0 48 48
Nhua dwrong PM3 5,15 4.9 49 =0,2%
Tong 105,5 100,0 100
4 A1 X A, 1:a
4.1.2. Cap phoi hon hop cot liéu:
Bdng 2. Cap phoi hon hgp Cot liéu
Casin |y 95 | 63 | 475 236 | L8| 06 03 | 0075
(mm)
Cipphéi | 1y %5 | 419 | 259 21| 170 | 133 13 | 69
hon hp .S ; 25, 2, ! 3, K X
% Lot san
theo 100:100 | 80100 |35:60 | 22440 | 20436 | 12:27| 817 | 6:13 | 48
CDKTDA
Saisoeho |, 55 ” 4 3| =3 85 | a2
phép
g;"}’;’hs;i‘ 100100 | 81,5:91,5 | 35:60 | 22,0:299 | 20,0:126,1 | 14:20 | 10.3:16.3 | 8.3+13,0 | 4.9:8,0

4.1.3. Nhiét dp:
Nhiét d6 nhya duong: 170°C dén 180°C

Tron héq hop BTN trong thung trdn tai tram
tron: 160°C dén 185°C.

~ Xahon hop BTN tir thung tron vao xe: 155°C
dén 180°C.

D6 hdn hop tir xe tai vao mdy rai: 145°C dén
170°C.

Rai hon hop: 145°C dén 165°C.
4.1.4. Thoi gian cho mot mé tron:
Thoi gian tron kho: Ss.
Thoi gian tron udt: 70s.
Téng thoi gian cho 1 mé tron: 75s.
4.1.5. Tram tron bé tong nhwa 160T/h:
Kiéu: TSAp-2000FFW
Serial No-15A6019
Cong suét: 160T/h

Xuat xt/nam: Han Quoc

Hinh 10. Mgt dwong BTNRTN truéc khi lu lén
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Hinh 11. Mgt dwong BTNRTN sau khi lu lén

Hinh 10. Biéu d6 thanh phin hat
Bdng 5. Thi nghié¢m cdc chi tiéu Marshall

Khii Khii | T D§ 6n djnh Marshall
" lwong lirgng thé|trong s
c;h.’:" Dk",l::" miu | Thé tich |tich cua | khéi | T¥ trong réng Luye j
Ky | 50 khé | miu miu | cia |16mnbit | dw nén | Pibén |déo
hign | ™| ™| poan BTN i | méu |caa BTN |(Va) [Hésé | pha [Marshall
miu toin @im nén | BTN | & trang higu | hogi
da | thiirdéi ——|chinh
dim

(mm) | (mm) | () (em?) | (g/em?) (%) &N) | KN |(mm

nén

MAU THI NGHIEM G NHIET DQ 60°C NGAM TRONG 40 PHUT

Bing 4. Thi nghiém ham lwong nhua va thanh phéin hat

Ham lirgng nhyra/TCVN 8860-2:2011

Thanh pll;i]l hat/ TCVN 8860-3:2011

|A - K.L. mau trwée khi tach nha Khéi Mién cip phoi] Dung sai
(@) 1568.5 . BTNMIN | céng thirc
‘l:":'l“f % Kb hrgrg Theo TCVN | tron theo
ek iy 1275922019 thiét ké
. tich by .
Fing ()| o g | 190500 | Mia | Max | Min | Max
B - K.L mau sau khi tich nhyra 00 0.0 1000 | 100 | 100 | 100.0| 100.0
(@)| 14522 24| 28 972 | 80 | 100 | 919 [ 100.0
C - K.L cot liéu min + gidy loc 700.1 471 529 35 [ 60 | 480 | 580
(2) 1494 10255 689 311 | 22 |40 [ 280 360
D - Khdi luong gidy loc 11306 760 240 | 20 | 36 | 200 | 273
(2) 12337 829 171 | 12 |27 137|197
E - Khdl Iwgug cdt 1igu min 12027 869 131 | 8 |17 | 96 | 156
<D ® 13358] 905 95 | 6 |13 [ 66 | 126
F - K.L cot liéu min trong dung dich 513955 938 62 4 s |42 ] s0
() 3282 5| 14878
G - KL tong cjng ciia cot ligu
BH+EAF ®
|H-Knéi lvgng nhya KHOI LUGNG BOT TRO
A-G @ | s0.72 Bi+Tong dd| Chén | Chén+dd | Chén+dd
sau nung
- Ham lrgng nhya theo cot ligu §621 | 2864.80 | 100.56] 23125 102.11
Hx100/G (%) 96.56 226.65 98.09
- Ham lrgng nhya theo hh bin
Hx100/A (%)
BIEUDO THANHPEAN HAT
10
)
L]
& \ e i clp it ETNMT e TCVN 127512019
» e B gl i i
----- Wi dong i i b i
iow
2
i
]
]
E
g Ll
]
0 ™N
S
e
[} e S
T :#
0
100 100ich e 1 sing bing (v 01 0

., , , L1 | 63.1|1016|1120.1| 5116 | 2.190 (2.196 1010 |9.15 9.2 3.65
P A, A LA , , .n
4'1' Tong hoop moOt S0 ket qua thl nghl?m 12| 63.2 | 101.6|1121.2| 512.7 | 2.187 (2.194 1.008 |8.69 8.8 3.69
Ba”ng 3. Ké‘t qua’ thl’nghiém mdu BTNR 1.3 | 63.5 | 101.61124.5] 5145 2,185 (2,192 1.003 |8.31 83 373
Binh quin: 2.187 (2.194| 2.546 |13.8] 8.8 3.69
S6 ... |Yéucin ky thuat
T Danh muyc thi nghi¢m Ph":';gh{;]::p hi K:[gzll;n:hl theo TCVN . X . , o . . x . N
12759-2: 2019 Bidng 6. Ket qud thi nghiém ty trong lon nhat ciia BTN ¢
| Méu  theo phwomg phap trang thdi roi, khoi lugng riéng ciia bé tong nhwa
‘Marshall (#im 50 chay/ mat) * . , S on *
1| - Khéi lwgng thé tich TCVN 8860-5:2011|  2.187 - (P hwo”g phap thi nghl.em' TCVN 8860-4 : 201 I)
2 | - P bén Marshall TCVN 8860-12011| 88 =60
3 | - Dd deo Marshall TCVN 8860-1:2011 3.69 2+ Miu thi nghiém sé 1 3 Binh
4 | -Déréngdu. Va TCVNES60-9:2011 138 12+16 quan
5 |- Ty wong lén nhit coa BTN & 1848 A |Khdi lrong mau BTN khé (@ | 20101 |2029.7
|~ | wang thii roi TCVN 8860-4:2011
- Khéi lrgng riéng ciia BTN 2.538 K]l:‘ It binh khé hil z E[;
¥l gz mkya Qg thev D | o l?"m,gﬁlﬂc ong chira man €o | oy | ssore | 55019
T | Lin hop BTN TCVN 8860-22011| 515 53+02 ay nude o 25
I |- Thinh phin bat: Khbi hrong binh ¢ chita mau d6 day
- % lot sing (12.5mm) TCVN 8860-3:2011 100.0 100100 E . (g) | 6722.2 6734.4
mrée 0 25°C
- % lot sing (9.5mm) g 972 80-100
- % lot sang (6.3mm) 52.9 35+60 . i . A
-9 lot sing (4.75mm) 311 22:40 Ty trong lon nhat: | Ga= ADE 2545 | 2546 |, che
- % lot sing (2.36mm) 240 20436
- % lot sang (1.18mm) 17.1 1227 Khoi lrong riéng: Pum= | 0,997*Gn| (g/cm?), 2537 2538 2538
- % lot sing (0.600mm) 131 8:17 "
- % lot sang (0.300mm) 9.5 613
- % lot sing (0.075mm) 62 4:8 A a
5. Két luan

Ché tao hdn hop BTNR c6 cudng d cao hon
thong thuong, can dwa vao nguyén 1y cip phdi tdi
wu nham nang cao kha nang chiu luc ciia hon hop.
Bén canh d6, thiét k& con phai xét dén khung chiu
luc cta cdt lidu hat to, hinh dang va cuong d6 cua
d4, dong thoi ting cuong do 16p mit cdt licu
khoang va nhya bang ba bién phap chinh.

Tht nhét, st dung ¢t lidu da co cuong do cao
1.000-1.200 (kg/cm?) v6i bé mit c6 d6 réng nho li
ti gitip ting kha nang hap thu nhya, tir 46 nang cao
d6 dinh két giira nhwa va cdt lidu.

Thur hai, ap dung nhya duong Polime PMB 111,
loai nhua nay c6 dic tinh déo, tinh dan hoi va kha
nang dinh bam vuot trdi so voi nhya thong thuong,
gitp tang kha ning chng han lan va nang cao tudi
tho 16p mat.

Thu ba, st dung bot khoang c6 hoat tinh cao,
g@)m da voi cuong do 16n, d6 min cao Kkét hop véi
phu gia polymer SBS, nham tao ra cic phan {ng
hoat héa manh véi nhya, gitp ting do bén lién két
trong hdn hop va dam bao tinh 6n dinh lau dai cua
ket cau mat duong. Nghién ctru be day mang nhua
t6i uru g v6i diém chay nhuya tbi wu.

Tao ra loai BTNR ¢6 d6 6n dinh 16n hon 8

(kN) khong chi gop phan nang cao chat luong, tir
d6 nang cao d0 chinh xac va do tin cdy trong thict
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ké cling nhu thi cong. Diéu nay khong chi dap tng
yéu cau ky thuat ngdy cang cao ma con tao tién dé
thuan lgi cho viéc thwong mai hoa san phérn, mo
rong trng dung trong thuc tién voi vai tro 1a vat liéu
thong dung trong xay dung va nang cip két cdu
mat duong.

Tiép tuc nghién ctru chuyén séu nhim danh
gia hiéu qua chong han lun vét banh xe va kha nang
chong nut do moi cta 16p phu BTNR.

Tiép tuc nghién ctru kha ning chiu duoc diéu
kién nhiét d6 méi trudng cao ma van giir viing cac
dic tinh co 1y, dong thoi dam bao tudi tho theo thoi
gian va kha nang chiu dugc tai trong 16n cung luu
lugng xe cao.

LOI CAM ON

Céc tac gia xin tran trong cam on Truong Pai
hoc Kinh t¢ Cong nghiép Long An da ho trg nghién
clu nay.
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