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Tom tat: 

Superpave la mot trong nhirng san pham noi b t̂ ciia chucmg trinh nghien ciiu chien luffc dufrng o tfl (SHRP) tren 
the gioi duo'c nhieu quoc gia ap dung. Phuong phap thiet ki be tong nhua theo Superpave da giai quy t̂ vSn dl li&n 
quan din lua chon vat lilu (nhya dutmg PG, cat, da, bot khoang) phuc vu cho thilt kl hSn hop be tong nhya phii 
hffp vol dac tinh dong xe (luu luong xe, toe do xe luu thong), nham giam thilu cac hu hong mat duong nhu niit moi, 
nirt do nhilt do thap, bien dang vTnh cuu (han liin vlt banh xe - HLVBX) trong qua trinh khai thdc. Bai bao phan 
tich phuong phap thiet ke hon hgp be tong nhua theo Superpave va mcit s6 k4t quS nghiln cuu thuc nghilm trong 
phong tai Vilt Nam. 

Tdr khoa: be tong nhua, Marshall, nhua dirong PG, Superpave, thiet ke hon hop. 
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Abstract: 

Superpave is one of the outstanding products of the 
Strategic Highway Research Program (SHRP) in the 
world. The Superpave mix design procedure involves 
selecting PG bitumen and aggregating materials to 
design the asphalt mixture, meeting the requirements 
on the basis of traffic speed and traffic level, to prevent 
pavement damage such as fatigue cracking, thermal 
cracking, permanent deformation (rutting) during 
operation. This paper analyses the Superpave mix design 
for asphalt mixture and presents some experimental 
research results in laboratory in Vietnam. 
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Dal van a^ 

Mat duong mem (dien hinh la mat dirong be tong nhira) 
dugc ap dung rpng rai tren the giai hien nay. Chat lutjng be 
tong nhua (BTTJ) phu thuoc vao nhieu yeu to, trong do phai 
ke den thiet ke hon hgp BTN. Tren the giai hien co nhiSu 
phuang phap thiet ke hon hgp BTN, trong do co 2 phuang 
phap dang dugc ap dung pho bien la: phuang phap thiet ke 
Marshall [1] va phuang phap thiet ke Superpave [2], 

Truac khi phirang phap Superpave ra dai, phuang phap 
thiet ke hon hgp BTN theo Marshall dugc ap dung rong rai 
a Hoa Ky va nhieu nuac tren the giai. Hien nay o Viet Nam, 
Marshall van la phirong phap chinh dugc sii dung dS thiet 
ke hon hgp BTN. Mac du da lam dung theo quy trinh thiet 
ke nhung ket qua thiet ke a nhieu du an van to ra khong 
thich hgp. Mat duong BTN vin bi hu hong trong thai han 
tinh toan ma nguyen nhan la do khi thi nghiem xac dinh 
thanh phan hon hgp, cap phoi cot Heu chua the hien het cac 
tac dgng cua xe eg va thai tiet, khi hau. Dieu nay chumg to 
phuong phap Marshall con nhieu dieu chua hgp ly. Ton tai 
chu yeu cua phirong phap Marshall la: vice dam nen mau 
dirge danh gia la chua mo phong het dugc qua trinh lu len 
thuc te ngoai hien truong; chua xem xet de khac phuc cac 
hu hong chii yeu ciia BTN nhu: bien dang vTnh cuu (han 
lun), nut do moi va nut o nhiet do thip. 

Superpave la mot trong nhung san pham noi bat ciia 
chuong trinh nghien cuu chi^n lugc duong 6 to (SHRP). 
Phuang phap thigt ke BTN theo Superpave da giai quySt 
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van de lien quan den lua chpn vat lieu (nhua duang PG, cat, 
da, bot khoang) phuc vu cho thiet ke hon hgp BTN phu hgp 
voi dac tinh dong xe (lim luong xe, toe dp xe luu thong), 
nham giam thieu cac hu hong mat duong nhu niit moi, nut 
do nhiet dp thap, bi8n dang vinh cuu (HLVBX) trong qua 
trinh khai thac. Phuang phap thiet ke Superpave hien dang 
dupc ap dung pho bien tai Hoa Ky, Canada va nhieu quoc 
gia phat trien khac. 

Bai bao nay phan tich phuong phap thiet ke hon hgp 
BTN theo Superpave va mot so ket qua nghien cuu thuc 
nghiem trong phong tai Viet Nam 

Ddi tiTdng va phifdng phap nghien cihi 

Nghien ciiu ly thuyet ve phirang phdp thiet ke hon hop 
BTN theo Superpave 

Nghien ciiu dugc thuc hien qua viec nghien ciiu cac tai 
lieu lien quan den phuang phap thiet ke hon hgp BTN theo 
Superpave ciia Hoa Ky [2, 3] va theo Marshall ciia Hoa Ky, 
Viet Nam [1], tir do phan tich, danh gia nhiJng dac tnrng co 
ban ciia phuang phap thiet ke BTN theo Superpave. 

Thong qua viec nghien cuu cac tai lieu [1-3], nhom 
nghien ciiu nliSn thay phuang phap Superpave ke thiia 
va phat trien mot s6 npi dung cua phuang phap thiSt ke 
Marshall (gom' cac chi tieu ky thuat vai cot lieu; cap phoi 
hon hgp cot lieu, cac chi tieu ve dac tinh the tich nhu do 
rong du, do rong cot lieu, do rong lap day nhua), tuy nhien 
so voi phuong phap Marshall, phuang phap Superpave co 
dac thil (uu diem) noi bat sau: 

Quy dinh ve dam mdu BTN bang dam xoay thiet bl dam 
xoay (SGC) la san pham ciia SHRP nham mo phong dugc 
qua trinh dam nen BTN nhu ngoai hien truong va cac dieu 
kien anh hudng ciia tai trgng xe chay. Do bg phan gia tai tiep 
xiic voi mau, mau vua bi tac dung cua luc thang diing, viia 
bi tac dgng cua mo men xoan nen bi nen chat lai. Cach dam 
nay mo phong nhu each lu len BTN tai hien truong. MirJi 
hga each dam xoay mau BTN theo Superpave the hiSn 6 
hinh 1. 

Ap lUc dam nen 600 kPa 

Tocdoxoay 30 
vong/phiit 

Hinh 1. Minh hoa each dam mlu BTN bang dam xoay. 

Quy dinh vi do chdt lan nhdt cho phep (ty trong khoi 

yeu cdu) img vai cdc so vong ddm mdu (cong ddm nen) quy 

dinh • khac vai phuang phap Marshall chi quy dinh d^m nen 

mau vai chay dam Ion nhat (vi du 75 chay x 2) va xac dmh 

dp chat (ty trpng khoi) cua mau, Superpave quy dinh phai 

dam nen mSu voi 3 miic vong dam xoay goi la: so vong 

xoay ban dau (N^^^); thiet ke (N, ); lan nhat (N ) va do chat 

tuong img ciia cac miic dam do phai thoa man yeu cau quy 

dmh. Viec quy dmh nay co uu diem la da xem xet den dac 

tinh goc canh ciia cot lieu ciing nhu cua cap phoi cot lieu 

trong hon hgp BTN 

Quy dinh ve lua chon nhua dudng PG phu hap voi nhiet 

do mot trudng vd dgc tinh dong xe: day la diem khac biet 

giUa thiet ke Superpave so vol thiet ke Marshall Voi cac 

vimg CO nhiet do mdi truong (the hien qua nhiSt do mat 

duang trung binh cao nhat cua 7 ngay va nhiSt dp mat dudng 

thap nhat cua 1 ngay trong chuoi so lieu quan trac nhiet dd 

it nhat trong 20 nam) khac nhau thi mac nhua dudng PG lua 

chgn se khac nhau. 

Sii dung nhua dudng PG theo quy dinh tai AASHTO 

M 320 [4] Tieu chuSn phan c ip nhua dudng PG khong phan 

loai rieng cho nhua dudng thudng, nhua dudng cai thien 

polime ma quy dinh chung la viec sir dung nhua dudng 

thudng hay nhua dudng polime tiiy thuoc vao mac nhua 

dudng PG Vi du, cong bS cua Hoa Ky ve cac loai nhua 

dudng phil hgp vdi mac nhua PG dugc th8 bien o hinh 2. 
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^ = Dau tho thong thircng 
3 - Dau tho chat lugtig cao 
^ = Nhua Stfong poUine 

Hinh 2. Cac loai nhya difdng ptiu hap viyi phan cap nhya duo-ng 
PG. 

Thong qua cac phep thir quy dinh tai [4], Superpave 

da xem xet tinh chat ciia nhua dudng anh hudng tdi kha 

nang lam viec ciia lap kk cau mat dudng BTN duoi sir tac 

dong ciia nhiet va tai trong (nirt moi, niit do nhiet do thap, 

HLVBX). Ngoai ra Superpave con quy dinh viec dieu chinh 
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mac nhua dudng PG theo dac tfnh ddng xe (theo dp luu 
lugng xe ESAL va t6c do dong xe lim thong) [2]. 

Quy dinh ve ty le D/B • Superpave khuygn nghi ty s6 giira 
lugng lot sang 0,075 mm va ham lugng nliua (D/B) cho hon 
hop cot lieu mjn la tir 0,6-1,2 va cho hdn hgp cot lieu tho la 
tir 0,8-1,6 khi thik U h6n hgp BTN [2, 3}. Ty le D/B hgp 
ly la ca sd de tao nen hon hgp vira nhua phii hgp, tao diSu 
kien de hdn hgp BTN vii'a cd kha nang khang mdi, khang 
HLVBX. Neu it hat min se din tdi thira nhua va BTN co xu 
the bi HLVBX, con ngugc lai din d6n de bi moi. 

Quy dinh ve civang do chiu keo gidn tiip TSR. duoi 
itac dpng cua nudc, mlu BTN bao hoa nudc se suy giam 
|Cudng do, neu he so cudng dp chiu keo gian tiep - TSR (ty 
so cudng do giira mau udt va mau kho) nho hon quy dmh 
(thudng la 0.8) thi mau BTN thi^t kS co klia nang nhay ^m 
16n, can phai xem xet cai thien, hoac bo sung phu gia tang 
dinh bam, hoac phai thay ngudn cot lieu [2, 3]. 

" Quy dinh ve thiet ke hon hop BTN theo dgc tinh ca hoc 
(cirang do) • viec phan tich cac chi tieu co hpc lien quan dSn 
hifiu suat khai thac cua hon hgp BTN (kha nang chong nut 
moi, nirt do nhiet do thap, bi6n dang vTnh ciiu HLVBX) luon 
dugc quan tam khi thiet ke hdn hgp BTN theo Superpave. 
Cac chi tieu ca hge phai dam bao de thi nghiem, phan anh 
dugc dac trung khai thac ciia BTN. Bao cao cua NCHRP 
H92 [5] da tong ket nhiing chi tieu co hge can danh gia lien 
i'quan den chat lugng khai thac ctia mat dudng BTN. Hien 
^ay da so cac hang d My va Canada deu thiet ke hon hgp 
BTN theo dac tinh the tich, sau do danh gia dp nhay am va 
danh gia kha nang chdng HLVBX, chdng niit [5]. 

Nhdm chong HLVBX d nhiet dp cao chii yeu c6 2 
loai thi nghiem la Hamburg Whell Tracking va APA. Thi 
nghiem Hamburg Whell Tracking dugc su dung rgng rai 
hon d My, Canada va nhieu nudc tren the gidi, Viet Nam 
cung da quy dinh trong tieu chuan thiet ke hon hgp BTN. 
Nhom thi nghiem chong niit pho bien su dung la: thi nghiem 
uon dam 4 diem, thi nghiem Ovelay test (OT); thi nghiem 
udn dam ban nguyet (SOB); thi nghiem IDEAL Cracking 
Test va thi nghiem keo nen (DCT). 

Nghien curu thtcc nghiem thiet ke BTN theo Superpave 

Muc dich cua viec trien khai nghien ciiu thuc nghiem 
nay nham danh gia tinh phii hgp ciia vat lieu (da dam, cat, 
bpt khoang, nhua dudng); ciia hon hgp BTN khi ap dung 
phuong phap thiet ke hon hgp BTN theo Superpave, co so 

vdi phuong phap Marshall d6 dua ra cac khuySn nghi lien 
quan. 

Ke hoach thirc nghiem: nhom nghien ciiu da tien hanh 
phan tich, lira chgn cac thdng sd d§u vao: cap phoi, loai nhua 
dudng, loai vat heu thii' nghiem va thiet ke quy hoach thuc 
nghiem de xac dinh s6 mlu/thi nghiem phii hgp, dam bao 
ket qua co dp chum, do tin cay cao. Ve cap phoi: lira chgn 2 
kich cd danh dmh Idn nhdt (19 va 12,5 mm). V6 nhua dudng 
PG phil hgp vdi luu lugng xe lira chon: lua chgn cac mac 
nhua PG64, PG76, PG82 theo tieu chu3n phan loai nhua 
dudng PG. Ve loai vat lieu thic nghiem: lira chon 3 ngufin 
goc cdt lieu khac nhau (cot lieu da voi, da bazan khu vuc 
phia Bac va da andesit dinh bam kem khu vuc Nam Trung 
Bg) Ve miic luu lugng xe thiet ke: lua chgn 2 muc luu 
lugng xe thiet ke la miic luu lagng nhe (0,3-3) trieu ESAL 
va muc luu lugng nang >30 trieu ESAL. 

Phieang phdp tlurc nghiem: viec trien khai thuc nghiem 
thiet ke hon hgp BTN theo Superpave dugc tien hanh theo 
cac budc quy dinh tai [2, 3], Viec thiet ke h6n hgp BTN theo 
Marshall dugc tien hanh theo cac budc quy dinh tai [1]. 

Kel qua va ban man 

Kit qud thiet kS hon hop BTN theo Superpave 

Ket qua nghien cim thirc nghiem trong phdng thiet ke 
hon hgp BTN12,5 va BTN19 theo Superpave dugc dua ra 
trong bang 1, 2, 3. 

Bang 1. Thanh phan hat cua cap phoi thi nghiem. 

Phan tram Ittlsang BTiVn,5 (%) 

Co'sang 
(mm) 

C ^ dp dp YeiicStt 
phoi phoi phoi kylhuSi 

Phan tr^m lot sangBTNt9(%) 

Cap Cap Cap Yeu cau 
phoi phoi phoi Itylhuai 

100 100 lOO 100 

100 100 100 95 92 97 
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Bang 2. Tong hop Itet qua thilt ke him hgp BTN12,5 theo Superpave. 

UaiBTN12.5 

Cdcchi lieu Ihi^l k^ KSD hop BTN Superpave PG64 fcapphdi vita) PG76 (capphoii 

Ba mi Bazan Atidesile Da voi Bi 

Ham lupng nh\ra, % 

S6t6ngilit,% 

B? rong col lieu. % 

Do rang lap day nhira. % 

Tys6D/B 

Do dill (mg v6i so vong xoay ban dSu. % 

S6 chat ing vdi so vong soay Icm nliSt, % 

Cuong dgep che kho, kPa 

He so cuong do cp che 

Do sau HLVBX sau I5Q00 IJn voi PG64, 
40000 IJn voi PG76,PGS2, mm 

5,10 5,15 5,20 

85,79 

96,93 

5,10 

85,09 

97,28 

84,85 

97,12 

1396520 5I19S0 

Bang 3. Tong hgp ket qua thiet ke hon hop BTN1d theo Superpave 

Cdc chi tieu thiet ke hon he 
Superpave 

BTM9-PG64(capphinn 

Da voi Batan Audi 

^' Yeu ca 

1 Ham luong nhun. % 

2 D5r5ngdu,% 

3 So rong col li^u, % 

4 Der6nglaptlaynhuii,% 

5 TysoD/B 

, Do chal ling vdi so vong xoay b; 

_ Do chat mg voi so vong .way k 

8 Cuong i!f ep clie kho, kPa 

9 He so cir6ng it) ep clie 

10 Do sau HLVBX sau 1500015n, I 

56 chu ky pha hoai moi, tan so I 

300pE 

85,53 85,52 86,02 <89 

451027 474830 157990 

Nhdm nghiSn cuu nhan thay: hdn hgp BTN19 va 

BTN12,5 (vdi 3 mac nhua dudng PG la PG64, PG76, PG82 

va 3 ngudn cot lieu khac nhau la da voi, da hazan khu vuc 

phia BSc, da andesit dinh bam kem khu vuc Nam Trung Bg 

cua Viet Nam) co cac chi tieu co ly thoa man theo quy dinh 

cua Superpave [2]. 

Kit qud phdn tich BTN theo Superpave so vdi BTN 

theo Marshall 

Tren ca sd k t̂ qua nghien cicu thuc nghiem thiet ke BTN 

theo Superpave va theo Marshall doi chimg, nhdm nghien 

cim tien hanh phan tich thong ke vdi phan mem Minitab 18, 

su dung phan tich phuang sai ANOVA dl phan tich, danh 

gia cac ket qua thi nghiem. K6t qua phan tich th6ng ke cong 

dim nen vdi muc luu lugng nhe (0,3-3 trieu ESAL) dugc 

dua ra d hinh 3A va hinh 3B. Ket qua phan tich thdng ke 

Anh huong cat bien den so chay 

Hinh 3A. Cong dam nen cac loai BTN {mu'c luu lu'ong nhe). Hlnh 3B. Anh huong cac bien den cong dam nen (mCrc luu lu'o-ng nhe). 
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150. 
buAig cac bien Sen so chij-

Lo^i nhya PG76 

Hinh 4A. Cong dam nen BTN12,5 {mipc luu lu^ang nang). Hinh 4B. Anh huong cac bien d§n cong dam nen (mire lu'u 
lu'gng nang). 

cong dam nen vdi mii'c luu lugng nang (>30 trieu ESAL) 
dugc dua ra d hinh 4A va hinh 4B. 

TrSn CO sd phan tich thSng ke cong dilm nen, nhom 
nghien ciru dua ra mot sd danh gia nhu sau: cong dSm nen 
Marshall (sd chay dam) de hdn hgp BTN dat do r6ng du 
thiet ke 4% nhu thiet ke Superpave ciia tit ca cac loai da vdi 
cac loai nhua deu Idn ban so vdi cdng dam nen 75 chay quy 
dinh theo Marshall. Loai BTN anh hudng den cong dim 
nen, BTN19 thd han nen doi hoi sd chay dam phai nhieu 
hon BTN12,5. Loai nhua co anh hudng den cong dam nen, 
nhua PG82 co do quanh cao ban nhira PG76 nen cong dam 
nen cung doi hdi cao ban. Loai da ciang co anh hudng den 
cong dam nen theo thu tu giam dan cong dam nen ddi vdi 
cac loai da: voi, Bazan, Andesite. 

Ket ludn va kien nghi 

Thiet ke hdn hgp BTN theo Superpave co nhieu ndi dung 
dugc k8 thira tir thiet ke Marshall (cac chi tieu ky thuat vdi 
c6t lieu; cip phdi hdn hgp cot lieu; cac chi tieu ve dac tinh 
till tich nhu do rong du, do rdng cot lieu, do rdng lap day 
nhua). Tuy nhien cd nhung diem dac trung td ra co uu diem 
ban so vdi thiet ke Marshall, the hien d cac ndi dung: sir 
dung nhua dudng PG phii hgp vdi nhiet do moi tru'dng cua 
vimg du an va hieu chinh mac nhua PG theo dac tinh dong 
xe; su dung dSm xoay tao mau BTN; quy dinh dd chat yeu 
cau U'ng vdi cac vong xoay Nini, Ndes, Nmax; ty so D/B, he 
sd cudng do ep che TSR; cac chi tieu ca hge lien quan den 
hieu suat khai thac cua hon hap BTN (nhu kha nang chfing 
nirt mdi, nut do nhiet do thip, HLVBX). 

Thong qua ket qua nghien cim thuc nghiem trong phong. 

nhom nghien cuu da nam viJng dugc cong nghe thiet ke 
BTN theo phuang phap Superpave (yeu cau vat lieu, cip 
phoi, phuang phap thiet ke hon hgp, cac chi tieu danh gia 
chat lugng BTN...) va nhan thay: cong dam nen cua phuong 
phap Marshall cd dinh 75 chay/mat !a khong dii dk BTN 
dam bao do chat, chiu tac dung cua luu lugng xe. Cong 
dam nen ciia phuang phap Superpave cao hon phuong phap 
Marshall. Phuang phap Superpave da xet d^n anh hudng 
CLia luu iugng xe chay den cdng dam nen, nham dam bao 
cho hon hgp BTN co du kha nang chm lire, chong lai bien 
dang khong hoi phuc. 

Vdi nhiing ket qua da dat dugc, chiing toi kien nghi Viet 
Nam can sdm chuyen ddi viec ap dung phuang phap thiet 
k^ hdn hgp BTN tu thiet ke theo Marshall sang thigl ki theo 
Superpave va can tuan theo nguyen tic thik kk can bing 
HMD (Balanced Mix Design) giu'a cac dac trung the tich -
do nhay am, kha nang chdng HLVBX va kha nang ch6ng 
nut... gop phan phat trien ca sd ha tang, dap irng yeu cau 
hgi nhap. 
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