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TOM TAT: Cao boc tai sinh nguQi tai cho dupe 
ap dung tai nhieu nudc fren the gidi Cong nghe 
cao bdc tai sinh nguoi dupe ap dung sdm nhat tai 
My, cac nudc chau Au va Nhat Ban vdi thdi gian 
da tren 30 nam, dien hinh nhu hang Hall Brothers 
(My), Wirtgen (CHLB Bdc), SAKAI (Nh^t Ban) Loi 
ich cua cao hoc tai sJnh nguoi la giam duoc ton 
dpng cCia h? thong dudng bg can bao tri den 60% 
K^t qua cho thay, mat duong tai sJnh ngupi neu thi 
cdng dam b^o yeu cau se cd tudi thg td 15 - 20 
nam 6 Viet Nam nam 2008, SAKAI (Nhat Bin) 
da tien hanh thd nghigm cao boc tai smh ngud' 
tgt cho theo cong nghe cua SAKAI tren dogn tinh 
Ip 417 (Ha NOI), chat l<et dinh la xi mang ty le 4% 
Nam 2010, Wirtgen da tien hanh thi diem cao boc 
tai sinh nguoi tai cho bing bi-tum bgt va xi mSng 
tren cac doan QLIA, QL22 - TP Ho Chi Minh 
Nam 2011, Hall Brothers da tien hanh cdng tac tai 
sinh ngupi bang nhu tuong nhya dudng tgi dogn 
thd nghiem tren QLIA - Long An [2] Trong cac 
gii i phap tai smh ngugi neu tren thi gi i i phap thiet 
ke Idp tai sinh ngugi bang bi-tum bgt va xi mang 
mang tfnh cap bach tren tuyen duong Rung Sac 
(+d l<m3+300 den I<m5+100), phia ben trai tuyen, 
hudng tu Thanh phe di Can Gio hien nay la tuyen 
dudng dang dupe khai thae, mgt dg phuang tten 
luu thong tren tuyen cao nhung mat dudng b| lao 
hda, hu hdng nang, do dd khong dam b^o ATGT 
cho cac phuong tign luu thong Bat bao trinh bay 
ket qu i nghien cdu ap dung cdng nghg tai smh 
ngupi t?i cho bing bi-tum bpt va xi mang cho 
tuyen dudng Rdng Sac neu tren. 

TL/ KHOA: Cao bdc tai smh nguoi tai cho, cai tgo 
m§t dudng, dudng Rdng Sac, 

ABSTRACT: Cold regeneration technology rake 
IS used in many countries around the world, cold 
regeneration rake technology is earliest applied in 
the US, European countries and Japan with over 
30 years, typically as the firm Hall Brothers (USA), 
Wirtgen (Germany), SAKAI (Japan). The benefit of 
cold regeneration rake is to reduce the backlog of 
the maintenance road system by 60%. The results 

show that, regenerated pavement if required to 
ensure construction, will have a life expectancy of 
15 - 20 years In Vietnam in 2008, SAKAI (Japan) 
conducted a test of localized cold regeneration 
rake using SAKAI technology on the road section 
of provincial road 417 - Ha Noi, the cement binder 
was 4% In 2010, Wirtgen conducted a pilot model 
of locally regenerated cold raking with bituminous 
foam and cement on the sections of National Road 
IA and Highway 22 - Ho Chi Minh City, In 2011, Hall 
Brothers conducted a cold regeneration by asphalt 
emulsion at the test section on Highway IA - Long 
An [2] In the above-mentioned cold regeneration 
solutions, the design of the cold-layer regeneration 
layer with bituminous foam and cement is urgent on 
the Rung Sac road (from km3+300 to km5+100), 
on the left of the route, the direction from the city 
to Can GIO IS now fhe route being exploited, the 
density of vehicles on the route is high, but the 
road surface is aging, senously damaged, so does 
not ensure traffic safety for the vehicles. The article 
presents fhe research results of applying on-site 
cold bit regeneration technology with foam and 
cement bitumen to Rung Sac road as above. 

KEYWORDS: Roughing regeneration in place, 
mproving road surface, Rung Sac road 

I .DATVANOi 
Hien nay, cd nhieu lUa chon da dang de phuc hoi 

mat dudng eu b\ hu hdng, phuong phap eao bdc tai sinh 
ngudi tai cho cd Uu diem dem lai hieu quS kinh ti, t^n 
dung ngay vat lieu tai hien dUdng, tai nguyen thien nhien 
duoc gin gid, than thien vdi mdi trudng, thdi gian thi cdng 
rat nhanh chi trong mgt chu ky don nguyen cdng, han 
che thap nhat nhdng thiet hai gay ra bdi UTGT do thi cdng 
keo dai - phu hop vdi dudng cd luu luong xe Idn. Phuong 
phap nay dUoc sddung thanh edng d nhieu nude tren the 
gidi va dViet Nam [1 ]. Cho den nay, hau het cac cdng trinh 
duy tu, sda ehda, nang cap mat dudng eu d nude ta ndi 
ehung va khu vUc TP Hd Chi Minh ndi rieng van ap dung 
theo phuong phap thiet ke truyen thdng, dd la tan dung 
mat dudng cu, lay sd lieu kh^o sat E dudng cd. Sau do. 

36 



KHOA HOC CONG NGHE 
S6 03/2020 

tinh toan thiet ke tang cudng Idp cap phdi da dam, ldp 
tren cung th^m mdt hoac hai Idp bd tdng nhUa sao cho 
dap Ung cUdng do tinh toan cua ldp ket c iu ao dudng. 

Phucmg phap thiet ke tang cUdng mat dudng kieu 
nay td lau da trd nen lac hau, do khdng phu hop vdi nguyen 
ly thiet ke ket cau ao ducmg mem. Cd the nhan thay rang, 
mot trong nhdng nguyen nhan gay nen tinh trang bien 
dang cua mat dudng be tdng nhua tai cac cdng trinh ciii 
tao, n3ng cap mat dUdng trong thdi gian qua [2,3]. 

Tren co sd cac gi^i phap thiet ke tren, bai bao trinh 
bay cdng nghe hon hop tai sinh ngudi bSng bi-tum bot 
va xi mang cho tuyen dudng Rdng Sac (td km3-H300 den 
km5-i-100), phfa ben trai tuyen, hudng td Thanh pho di 
Can Gid, huyen Can Gid,TP. Ho Chi Minh [4]. 

2.QUYMd, GlAl P H A P V A T I ^ U C H U A N K Y T H U A T 

CONG TRiNH 
2.1. Quy md cdng trinh 
Tuyen dudng Rdng Sac (td km3+300 den km5+100), 

phia ben trai tuyen, hudng td Thanh pho di Can Gid ed 
mat c i t ngang doan tuy^n thiet ke la 12,0m, dd ddc 
ngang mat dudng 02%. Trie dpc tuyen lay eao do thiet 
ke mat dddng la cao dp tai mep nhua vdi d^i phan each 
gida. Do cdng trinh mang tinh chat sda ehda dcim bao 
giao thdng, tham lai Idp be tdng nhua nen tr^c doe tuyen 
thiet ke rrf ban bam .s t̂ trac doc hi^n trano. 

2.2. Giai phap thiet ke 

" u'6 tuy^n vi hien trang hu hdng 
mit dudng Rung Sic 

Hinh 2.2: Trie ngang dien hinh tuyen duang Rung Sac 

2.2.1. Kecau nen va mat dddng 
*'Phgm vi cdo boc tai sinh ngupi mat dUdng B = 11,4m: 
-Tham be tdng nhua BTNC12.5, day 6cm; 
- Tudi nhua Idng (MC70) tham bam, tieu chuan 

0,8 kg/m'; 
- Cao bdc tai sinh ngudi mat dudng day trung 

binh 22cm. 
*' Phgm VI khong eao boc tai sinh ngupi B = 0,6m vd 

VUOt noi: 
-Tham betdng nhua BTNC12.5,daytrung binh 6cm; 
- Tudi nhu tUOng (CSS-lh) dinh bam, tieu ehuan 

0,5 kg/m^; 
2.2.2. ThodtnUdc 
Td chde thoat nude theo hien trang. De dam bao 

thoat nUdc mat dudng, trong qua trinh thi cdng can ban 
gat le dudng de dam bao cao do le dudng bang hoac 
thap hon mat dUdng. 

2.2.3. Phdn to chdc giao thong 
Vach son phan lan dUdng va td ehde giao thdng 

theo qui djnh bang phuong phap son ndng theo Quy 
ehuan ky thuat qude gia ve bao hieu dUdng bd QCVN 41 -
201 6 /BGTVX cy the nhU sau: 

- Vach phan each gida cac lan xe cung ehieu: Dung 
vach son net ddt quang mau trang, rdng 15em, day 
02mm, chieu dai mdi vach la 3m, khoang each gida hai 
vach la 9m (vach sd 2.1); 

-Vach gidi han ngoai lan xe: Dung vach son net lien 
mau trang, rdng 15cm, day 02mm, ke dgc d l i phan each 
(vach sd 3.1 a); 

-Vach son vi tridanh cho ngUdi di bd sang dUdng: Bao 
gdm cac vach song song vdi tim dudng mau trang ehieu 
rdng 40cm, day 02mm, each nhau 60em (hai mep ke nhau) 
ehieu dai eua vach la 3,0m, day 2,0mm (vach sd 7.3). 

2.3.Tieu chuan Icy thuat 
Can cdvao dudng ddthj -Yeueau thiet keTCXDVN 

104:2007 (5] thi cdng trinh sda ehda Idn dUdng Rdng Sac 
(td km3-i-300 den km5-i-100), phia ben trai tuyen, hudng 
tdThanh phd di Can Gid cd: 

- Tdc dd thiet ke: Theo van tdc dang khai thae tren 
tuyen 80 km/h; 

- Cac dae trUng hinh hpe: Do cdng trinh mang tinh 
sda ehda dam bao giao thdng, do dd cac dae trUng hinh 
hpe CO ban bam theo hien trang tuyen. 

3. THIET KE T H A N H P H A N H 6 N HOP TAI SINH 
NGUOi B A N G B I - T U M B O T VA XI M A N G 

Muc dich cua edng tae thiet ke la tim ra dUOc ty le 
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phdi hpp cac thanh phan vat lieu khoang (vat lieu cao 
bdc tai sinh, bi-tum bpt, xi mang, nude...) de tao ra hon 
hpp vat lieu tai sinh ngudi bang bi-tum bpt va xi mang 
tdi Uu nhat, thda man cac yeu cau quy dinh trong Quy 
djnh ky thuat ve thiet ke, thl cdng va nghiem thu Idp tai 
sinh ngudi tai cho bang bi-tum bgt va xi mang trong ket 
cau ao dudng d td do Bd GTVT ban hanh kem theo Quyet 
dinh sd3552/QB-BGTVT ngay 22/9/2014 [6]. 

Ban vi thi nghiem hien trUdng va thi nghiem vat 
lieu trong phdng do Trung tam Ky thuat Tieu ehuan Bo 
ludng chat lupng 3 (Quatest 3). Trinh tUva phUOng phap 
thiet ke hon hop vat lieu tai sinh ngudi bang bi-tum bpt 
vaxi mang nhusau: 

3.1. Lay mau va chuan bj mau 
3.1.1. Lay mau hien trudng 
Cac mau dupe lay trong qua trinh khio sat dao hd 

kiem tra ket cau mat dudng cu. Moi Idp ket cau ao dudng 
deu dupe lay mau rieng; 

-Mau Idp lang nhUa; 
- Mau cap phdi da dam. 
3.1.2. Chudn bi mau de thiet kehon hgp 
- Cae thd nghiem thuc hien ddi vdi moi Idp vat lieu 

ridng bidt (nhua dUdng, xi mang, nude, hai ldp be tdng 
nhua hien hdu, Idp cap phoi da dam hien hdu): 

-)- Xac dinh khdi lupng the tieh tu nhidn; 
-i- Xae djnh thanh phan hat; 
-i- Xac dinh dp am (chi sd d^o); 
+ Tren cO sd ket qua thanh phan hat cua moi Idp 

rieng biet, xae dinh thanh phan hat cua hon hop eao bde 
tai sinh. Oanh gia tinh phu hdp cua cap phdi hon hpp cao 
bdc tai sinh theo quy djnh va quyet dinh giai phap bd 
sung vat lieu (neu can). 

-Phditrdn vat lieu: 
-I- Phdi trdn cac vat lieu dupe lay mau tdeae ldp khae 

nhau de thu dupe mdt mau vat lieu tdng hpp dai dien 
eho vat lieu tddd sau tai sinh; 

-I- Tren co sd ket qua khdi luong tu nhien, ehieu sau 
tai sinh, chieu day cac Idp vat lieu can tai smh, se xae dinh 
ddOc ty le phdi trdn vat lieu; 

- Xae dinh lai thanh phan dai dien cho Idp tai sinh: 
ehia vat lieu trong mau dai dien thanh 4 phan nhu sau: 

•f Phan gid lai tren sang 19,0mm; 
-HPhanlptquasangl9,0mm,gidlai tren sang 12,5mm; 
+ Phan lot qua sang 12,5mm, gid lai tren sang 4,75mm; 
+ Phan Ipt qua sang 4,75mm. 
- Khdi luong vat lieu hat can eho eae mau thd 

nghiem: Theo chi dan d Bang 1 cua Quyet dinh sd 3552/ 
QD-BGTVT ngay 22/9/2014. 

3.2.Thietk^h6nhq'ptaJ sinh nguoi 
3.2.1. Xdc dinh dp dm toi du (W^^J vd khoi lugng the 

tich kho Idn nhdt (MDD) eua mau tdi sinh chua xdly 
- Tien hanh dam nen tieu ehuan theo 22TCN 333-

06 (phdong phap ll-D), sd dung 5 mau vdi 5 dp am khae 
nhau (mau ddpc dam nen 5 ldp, 56 chay mdi Idp, bua 
4,54kg vdi ehieu eao rOi 457mm). Thdng qua dd thi gida 
khdi lupng the tieh khd va do am se xae dinh dupe W^̂ .̂ 
va MDD cua mau vat lieu tai sinh ehua xd ly. 

- Dp am tdi uu cda vat lieu tai sinh da qua xd ly b^ng 
bi-tum bot (W^^^) dugc gia dinh bang vdi dp am tdi Uu 
*^oMc' '^'^^ "^3U tai sinh chua xd ly ndi tren. 

3.2.2. Tinh todn xdc dinh hdm lugng bi-tum, xi mang 
vd nddc 

- Tren co sd dp am tdi uu (W^^^) va khdi lUong the 
tich khd Idn nhat (MDD) eua mau tai sinh chua xd ly, tien 
hanh tinh toan xac djnh ham luong bi-tum, xi mang va 
nudc them vao de dat dd am mau sau khi trpn cd dp am 
bang dd am tdt nhat (W ĵ̂ ^J. 

- Chuan bi 5 to mau, moi to mau 10kg vdi 5 ham 
lupng bi-tum khac nhau de xae djnh ham lupng bi-tum 
tdi Uu. 

- Cac budc thuc hien theo mye B.2.2 cda Quyet djnh 
sd 3552/QD-BGTVT ngay 22/9/2014. 

3.2.3. Due mau 
Mau due de thiet ke hon hop tai sinh dUde che bj 

bang phuong phap Marshall. Due it nhat 3 vien mau cho 
1 trang thai thi nghiem. 

-Trinh tuddc mau:ThUc hien theo muc B.2.3.1 cCia 
Quyet djnh sd 3552/QD-BGTVT ngay 22/9/2014, 

- Bao dudng mau: Dat eac mau tren mpt khay 
phang nhan va bao dUdng trong tu say khoang 72 gid 
tai 40''C. Lay ra khdi tu sau 72 gid va de ngupi tdi nhiet 
dp trong phdng. 

- Xac djnh khdi lupng the tieh tu nhien: ThUc hien 
theo muc B.2.33 cda Quyet djnh sd 3552/QD-BGTVT 
ngay 22/9/2014. 

Hinh 3.1: Thf nghiem E va lay mau vat lieu phu vu thdng so 
ky thuat thiet ketii sinh tuyen duong Rung Sie 

3.2.4. Thi nghiem, tinh todn gia tri ITS (kho), ITS (Udt) 
vaty'soTSR 

Cac budc thi nghiem xae dinh eudng dp ehju keo khi 
ep eh^ ITS dUOc tien hanh theoTCVN 8862:2011. Mau thi 
nghiem cudng dp chju keo khi ep ehe d hai trang thai: 
khd va Udt (bao hda). 

3.2.5. Xdc dmh hdm Idgng bi-tum toi Uu 
Tren eO sd ket qua thi nghiem cudng do chiu keo khi 
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ep che (ITS) trong dieu kien kho va Udt va ty so TSR cua 5 
ham lUdng bi-tum khae nhau, thiet lap do thi quan he ITS 
va ham lupng bi-tum bpt. Xac dinh ham lUpng bi-tum tdi 
Uu theo nguyen t i c sau: 

- Cac tieu chf thi nghiem thda man yeu cau tai Bang 
3 cua Quyet djnh so 3552/QD-BGTVT ngay 22/9/2014. 

- Ham lupng bi-tum tdi Uu dng vdi gia tri cao nhat 
cua cudng dp chiu keo khi ep che ITS (khd, Udt) dupe sd 
dung lam ham lupng bi-tum toi Uu eho hon hop tai sinh 
ngupi bang bi-tum bpt va xi mang. 

3.2.6. Thi nghiem mo-dun dan hoi tinh todn vd cddng 
dp chiu keo uon cua vgt lieu tdi sinh ngupi 

Thf nghiem xac dinh md-dun dan hdi tinh toan va 
cudng dp chiu keo uon cda vat lieu tai sinh ngudi theo 
phUdng phap trinh bay d muc C.3 phu luc C eua 22TCN 
211 -06 va dung chdng lam cae dae trUng tinh toan, thiet 
ke ket eau ao dudng. 

3.3. Ket qui thf nghiem 
Bing 3.1. K^t qui thi nghiem eie thdng sdky thuit 

Chf tieu 

ITS kho 

ITSudt 

T^sSTSR 

K, 

Ddnvj 

kPa 

kPa 

% kPa 

Ham liror 

2,7 

189 

112 

0,59 

g bi-tum bot th£m vAo (% khoi lUcmg) 

2,S 

208 

141 

0,68 

2,9 3,0 

226 229 

162 

0,72 

3,1 

212 

170 156 
0,74 

0,458 

0,73 

Tong hpp thiet ke thanh phan nhU sau: 
Bing 3.2. Ket qui thiet kS^thanh phin hSn hpp tii sinh ngupi 

bang bi-tum bpt va xi ming 
Chi tieu 

Tl le nUdc them vao 

Ti le xi mang them vao 

Tl le bi-tum them vac 

Dung trong kho Idn nhat khi dam chat 

M6-dun dan hoi 

Chi^u day ldp cao boc tai sinh 

Ddn v i 

%kh6i lUdng 

% khdi lu-ong 

% khoi luong 

g/cm^ 

MPa 

cm 

Gia tri 

5,02 

1,50 

3,0 

2,275 

328,4 

22,0 

4. Y £ U CAU VAT LI$U, THI C O N G VA NGHI|MTHU 
- Odi vdi vat lieu nhu tuong: Sd dung nhu tUong 

nhua dudng axit phan tach cham mac CSS-lh. Cac yeu 
cau ve vat lieu tuan thd theo nhu tUOng nhua dudng axit 
- Phan 1: Yeu cau ky thuat (TCVN 8817-1:2011); 

- Doi vdi vat lieu nhua dUdng Idng: Sd dyng nhua 
Idng ddng dae vda MC70. Cac yeu cau ve vat lieu tuan 
thu theo nhua dudng Idng - Phan 1: Yeu cau ky thuat 
TVCN 8881-1:2011; 

- Ddi vdi vat lieu be tdng nhua: Sd dung be tdng 
nhua chat loai BTNCl 2.5. Cac yeu cau ve vat lieu, thi cdng 
va nghiem thu tuan thu theo Mat dudng be tdng nhya 
ndng -Yeu cau thi cdng va nghiem thu (TCVN 8819:2011); 

- Doi vdi vat lieu tai sinh ngudi: Cac yeu eau ve vat 
lieu, thi cdng va nghiem thu tuan thu theo Quy dinh ky 
thuat ve thiet ke, thi cdng va nghiem thu Idp tai sinh 
ngupi tai cho b ing bi-tum bpt va xi mang trong ket eau 
ao dudng 6 td ban hanh kem theo Quyet dinh sd 3552/ 
QD-BGTVT ngay 22/9/2014 cda Bd GTVT; 

- Cdng t ie ke son phan lan can tu in thu theo Son 
tin hieu giao thdng - vat lieu k§ dudng phin quang nhiet 
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deo - Yeu cau ky thuat, phuong phap thd, thi cdng va 
nghiem thu (TCVN 8791-2011) va Quy chuan ky thuat 
quoc gia ve bao hieu dudng bd QCVN 41 :2016/BGTVT. 

- Dp chat va md-dun dan hdi yeu cau: 
-I- Ldp cao bde tai sinh ngudi: K>0,98, E^|>328,4Mpa; 
-1- Ldp BTNN mat dUdng: K > 0,98, Ê^ > 240Mpa. 

5. K^T LUAN 
Can ed eac ket qua thi nghiem hien trudng va trong 

phdng thi nghiem vat lieu, cd the rut ra gi l i phap thiet 
ke hon hop tai sinh ngudi cho tuyen dUdng Rdng Sac (td 
km3-H300 den km5-i-100), phia ben trai tuyen, hudng td 
Thanh phd di Can Gid, huyen Can Gid, TR Hd Chi Minh 
nhusau: 

- Chat lupng mat dudng dupe thiet ke, thi cdng va 
nghiem thu theo phuong phap cao bde tai sinh ngudi 
tai chd bang bi-tum bpt va xi mang cho ket qua tdt ban 
so vdi thiet ke va thi cdng theo edng nghe truyen thdng; 

- De xuat ket qu i thiet ke thanh phan hdn hop tai 
sinh ngudi tai chd theo Sdng 3.2; 

-Dap dng muc tieu tang eudng dam bao giao thdng, 
nang cao nang lUe khai thae va tudi tho cdng trinh; 

- Cdng nghe cao bdc tai sinh ngudi tai cho la cdng 
nghd tien tien thich hop de cai tao mat dUdng nhUa cu va 
can dupe ap dung pho bien nhieu hdn trong cac dU In , 
gdp phan nang cao chat luong mat dUdng tren dja ban 
TRHd Chf Minh. 
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