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TOM TAT

Bai b4o danh gia tdng quan ba phwong phap thiét ké hén hop bé tdng nhwa (BTN) bao gom:
Phwong phap Marshall, phwong phap Superpave va phwong phap thiét ké theo nguyén ly
can bing (BMD - Balanced Mix Design). Thong qua phan tich, danh gia tdng quan cho thiy,
phuwong phép thiét ké hdn hop BTN theo BMD 1a phwong phap thiét ké méi, da dwoc phat
trién rong rii trong nhirng ndm gan day dé€ khic phuc nhitng nhwoc diém cta cac phwong
phép thiét ké theo dic trwng thé tich phd bién hién nay (Superpave va Marshall). Téng quan
mot s8 két qua nghién ctru cho thiy ham lwgng nhwa (HLN) thiét k& hén hop BTN x4c dinh
theo BMD cao hon so vé&i phwong phap Marshall va phwong phap Superpave cho muc dich
dam bao d6 bén khai thac mat dwdng dai han. Pong thoi, nghién ctru d xuit thiét ké hon
hop BTN theo BMD pht hgp véi diéu kién tai Viét Nam.
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ABSTRACT

This paper provides an overview of three methods for designing asphalt mixtures, including
the Marshall method, the Superpave method, and Balanced Mix Design (BMD). Based on the
overall evaluation results, BMD is a new design method that has been widely developed
recently to overcome the disadvantages of the popular volumetric design methods
(Superpave and Marshall). Moreover, several studies indicated that the design asphalt
content of asphalt mixtures determined by BMD is higher than that of the Marshall method
and Superpave method for the purpose of the long-term pavement. In addition, this study
recommended a process to design asphalt mixture based on BMD under Vietnamese
conditions.

1. Giéi thiéu

Hién nay, & Viét Nam, Marshall van la
phwong phap chinh dwoc str dung dé thiét ké
hén hop BTN [1]. M3c du don vi thi cong da

tudn theo quy trinh thiét k&€ hon hop BTN
dap &ng tiéu chuin hién hanh, nhwng két qua
thiét ké & nhiéu dw 4n van cho thiy sw khong
thich hop. Mat dwong BTN bi hu hong trong
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thoi han tinh toan, nguyén nhan la khi thi
nghiém x4c dinh thanh phan hdon hop, thiét
ké cip phoi chwa thé hién hét cac tic dong
cia xe c6 va khi hiu. Piéu nay chirng td
phwong phap Marshall con nhiéu diéu bat
hop 1y, ton tai chd yéu cia phwong phap nay
thé hién & dAm nén miu chwa mo6 phéng hét
qua trinh lu Ién thwc té ngoai hién trueong va
chwa xem xét dén cic dac tinh lam viéc cta
BTN. Phwong phap Superpave [2], st dung
thiét bi ddm xoay dé chudn bi mau thit va st
dung cac dic trung thé tich ctia hon hop dé
xac dinh HLN thiét ké. Xac dinh HLN thiét ké
cda hai phwong phap chl yéu dwa trén cac
dac trung yéu cau vé thé tich, danh gia do 6n
dinh ctia hdn hop (nhung cac thir nghiém do
on dinh dwoc tién hanh theo kinh nghiém),
chwa xem xét dén khac phuc cac hu héng chu
yéu cia BTN nhw: Lun vét banh xe (LVBX) va
nirt moi.

Xu hwéng thiét ké hon hop BTN hién nay
tai Hoa Ky la thiét ké theo BMD [3], [4], giita
cac dac trung thé tich - d6 nhay 4m, kha nang
chong LVBX va kha nang chdng nit. Do vay,
dé khic phuc nhitng nhugc diém cla cac
phwong phép thiét ké truyén théng va cai
thién chit lwong miat dwong, phwong phap
thiét ké theo BMD can dwoc 4p dung dé thiét
ké& hon hop BTN tai Viét Nam.

Noi dung bai bdo nay téng hop va danh gia
cac phwong phap thiét ké hon hop BTN dang
st dung dé lam co sé lwa chon phwong phap
thiét ké BTN phu hop trong diéu kién Viét
Nam. Ttr d6, hwéng dén dam bao d6 bén mit
dwong dai han, thich rng bién d6i khi hiu.
2. Tong quan cac phwong phap thiét ké
hén hop BTN

2.1. Téng quan vé thiét k€ hon hop BTN
theo phwong phap Marshall

Phuwong phap thiét ké Marshall dwoc phat
minh bé&i Bruce G. Marshall vao khoang nam
1939, sau dd, dwoc phat trién va cai tién
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thanh quy trinh ASTM D1559 [5]. Theo khao
sat c6 76% cac bang & Hoa Ky st dung
phwong phap nay dé thiét ké hon hop BTN
vao nam 1984 [6]. Puwdng kinh st dung thi
nghiém theo phwong phap nay la 101.6 mm
va dwong kinh c6t liéu toi da la 25.4 mm [6].
Thiét ké theo phwong phap Marshall str dung
cap ph6i hon hop c6t lidu lién tuc, theo cdng
thic Fuller vé&i hé s6 mii n = 0.45. Pwong bao
hén hop c6t litu dwoc khuyén nghi theo
ASTM D3515 [7]. Thiét ké Marshall nguyén
ban khong dwa ra quy dinh cip phoi thé - min
va cach lwra chon cap phoi tho - min khi thiét
ké& hon hop BTN.

Viéc lya chon loai nhwa dwong dwa trén
tiéu chuin phan loai nhwa dwong theo do
kim lin - AASHTO M20 [8] hoac theo d6 nhét
- AASHTO M226 [9]. Viéc lwa chon loai nhya
dwong cho BTN phu hop véi diéu kién nhiét
ddé moi trwong dwa trén kinh nghiém cta
tirng quéc gia, theo khuyén nghi tai tai liéu
MS-2 ctia Asphalt Institute vé phwong phap
thiét k€ hon hop bé tong nhwa [10].

Vé phuwong phap dam tao mau BTN sir
dung chay ddm va khuén ddm Marshall v&i
s ci dam 1a 75 chay cho mdi mit BTN.
Phwong phap Marshall stt dung cac mAau thi
nghiém hinh tru tron c6 chiéu cao 63.5 mm,
duwong kinh 101.6 mm. Phwong phap
Marshall cdi tién stt dung cdc mau thi nghiém
hinh tru tron c6 chiéu cao 95.2 mm, duwong
kinh 152.4 mm. Trinh tw thiét ké theo
Marshall dwoc chi tiét tai tai liéu Asphalt
Institute MS-2 [10]. Viéc xac dinh ham lwong
nhwa thiét ké dwoc ti€n hanh theo cac bwéc
nhuw sau:

e Ki€ém tra chit lwong cac vat liéu thanh
phan géom cot liéu 16m, cot liéu nho, bot da,
nhwa dwong st dung dé ché tao BTN thoa
man cac chi tiéu co ly quy dinh;

e Phdi tron cac cot liéu thanh phan dé it
nhit mot hon hop cot lidu (cot lidu 1om, cot
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liéu nhd, bot da) c6 clp phoi trong gidi han
duwong bao cip phdi hdn hop cdt liéu theo
quy dinh;

e X4c dinh dic trwng thé tich (do rong du,
do rong 14p day bitum, do réng cdt liéu) trén
co s& thi nghiém va tinh toan theo vat liéu
thanh phan, hon hop BTN chwa ddm nén va
da ddm nén véi cdc ham lwong nhwa khac
nhau (05 ham lwong nhya);

e Xac dinh do6 on dinh, d6 déo Marshall cua
mau BTN da didm nén véi cadc ham luwong
nhwa khac nhau;

ePhin tich cac két qua thi nghiém dé
quyét dinh ham lwong nhwa t6i wu thod man
tat ca cac yéu ciu ky thuat theo tiéu chuin.
Ham lwong nhya thiét ké cudi cung dwoc
chon thudng 14y bang ham lwong nhwa t8i wu
dé dam bdo tinh kinh té. B thiét bi dung
thiét ké theo phwong phap Marshall thé hién
nhw Hinh 1.

Hinh 1. B6 thiét bi thi nghiém Marshall.

2.2. Téng quan vé thiét ké hon hop bé
tong nhwa theo phwong phap Superpave

Thiét k& hon hop BTN theo phuong phap
Superpave cé nhiéu ndi dung dwoc ké thira
tlr phwong phap Marshall nhw cac chi tiéu ky
thuat v&i ot liéu; cAp phoi hon hop cot lidu;
dic tinh thé tich nhw d6 rong dw, do rong cot
liéu, do6 rong 14p day nhua. Tuy nhién, c6
nhirng dic treng wu diém hon so véi phwong
phap Marshall dwoc thé hién & cac ndi dung
nhu st dung nhwa dwong theo mac nhwa PG
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(Performace Grade) phu hop véi nhiét do
moi trwong cia vung dy an; hiéu chinh mac
nhwa PG theo dic tinh dong xe; sit dung dam
xoay tao mau BTN; quy dinh dd chit yéu cau
rng v&i s6 vong xoay ban diu (Nini), s6 vong
xoay thiét ké (Ndes), s6 vong xoay 1én nhat
(Nmax); ty so gitra lwong lot qua sang 0.075
mm va ham lwgng nhwa cé hiéu (D/B).
Phwong phip ddm tao mau BTN st dung
thiét bi ddm xoay Superpave, véi mau dam cé
dwong kinh 150 mm, m6 phong dam nén
BTN cua lu trén mat dwong. Quy dinh vé thiét
bi ddm xoay, trinh tw tao mau theo huéng
dan tai AASHTO T 312 [11]. Trinh tu thiét k&
hén hop BTN theo phwong phap Superpave
dwoc hwéng dan chi tiét tai cac tiéu chuin
hién hanh nhw TCVN 12818:2019 - Hén hop
bé tong nhwa néng - Thiét ké theo dic tinh
thé tich Superpave [2]; Superpave
Volumetric Mix Design - AASHTO M323 [12];
Practice for Superpave Volumetric Mix
Design for Asphalt Mixture - AASHTO R35
[13]. Thiét bi ché& tao miu cho phwong phap
Superpave nhw Hinh 2.

Hinh 2. Thiét bi ddm xoay
dé ché tao mAiu bé tdng nhua.
Xac dinh ham lwong nhwa thiét ké dwoc
tién hanh theo cac budc sau:

eKiém tra chit lwong cac vt liéu thanh
phan diu vao nhw cét liéu 16n, c6t liéu nho,
bot d4, nhwa dwong dé ché tao BTN phai thoa
man cac yéu cau Ky thuit theo nhirng tiéu
chuan ky thuit hién hanh;
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ePhoi trén cac cot liéu thanh phin dé
chonra it nhitba cip phoi cotliéu co tinh tho
- min khac nhau. V&i méi loai cdp phdi, lwa
chon mét HLN ban dau, trén mau va i mau,
sau d6, ddm mau bang dim xoay theo
AASHTO T312 [11] v&i s6 vong xoay thiét ké
(Ndes) dé xac dinh cac dac trung thé tich;

e Chu4n bi cac t6 mau véi bon HLN duw
kién: Pb, Pb-0.5%, Pb+0.5% va Pb+1.0%.
Tién hanh tron, 4 mau, ti€p dén, ddm mau
bang dAm xoay v&i Ndes dé€ xac dinh cac dac
trung thé tich. Xac dinh HLN thiét ké (rng véi
do rong du 4.0% va cac thong sé thé tich
khac phai dap &ng theo yéu ciu.

2.3. Tong quan thiét ké hon hop bé tong
nhwa theo nguyén ly thiét ké can bang

Theo Co quan Quan ly dwdng bo lién bang
Hoa Ky (FHWA) cho rang thiét k& hon hop
BTN theo nguyén ly thiét k& can bang (BMD)
1a str dung cac thir nghiém dac tinh lam viéc
trén cac mau duoc diéu hoa thich hop nham
gidi quyét cac dang hu héng c6 xét dén tudi
tho, lwu lwgng giao théng, khi hau va vi tri
trong két cau mat dwong [14]. Muc dich cta
thiét k& hon hop BTN theo BMD:

e Dam bdo cac dic tinh 1am viéc: Thiét ké
hon hop BTN theo BMD nhw 1a mdt cach tiép
cAn méi nham dam bao do6 bén cua mat
dwong, qua do, khic phuc nhitng thiéu sot
clia cac phwong phép thiét k& hoén hop BTN
trueére day;

e Kich hoat sw ddi méi: Viéc xac dinh va
t6i wu hda cac dic tinh 1am viéc ciia hon hop
BTN gitp cai tién cac thong so6 ky thuit cda
BTN, dam bao c6 thé dat dwoc cac dic tinh
lam viéc tot hon trong thuec té;

e TGi wu hda vé kinh t&: Thiét ké hon hop
BTN theo BMD cho phép t6i wu héa hon hop
vé mat chi phi st dung vét liéu hiéu qua (vi
du nhw nhwa dwong, cot liéu, vat liéu tai ché,
phu gia,...) va dic tinh lam viéc. Néu khong
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nhan ré dic tinh lam viéc thuc su cta hén
hop, cic quyét dinh vé str dung vatliéu cé thé
khong dat hiéu qua khi dwa trén cac gia dinh
va kinh nghiém trwéc dé khong con phu hop
& hién tai.

Xu hwéng thiét k€ hon hop BTN hién nay
tai Hoa Ky la thiét ké theo BMD. Trong do,
hén hop BTN dwoc thiét ké d€ dat can bang
toi wu gitta kha nang chong LVBX va kha
ning chdng nitt bang cach st dung cac thi
nghiém dic tinh 1am viéc hon hop BTN thay
vi chi dwa vao cac chi tiéu vé dic trung thé
tich. Hién nay, nhiéu bang & Hoa Ky da ap
dung phwong phéap thiét k€ hén hop BTN
theo BMD va AASHTO ban hanh hai tiéu
chuidn AASHTO PP 105-20 [3] va AASHTO
MP 46- 20 [4] vé thiét ké hon hop BTN theo
BMD véi bén cach tiép cin dwoc trinh bay
nhw Hinh 3 [14], bao gobm:

e Cach A: Thiét ké theo thé tich, kiém tra
va xac nhan cac dac tinh lam viéc (Volumetric
Design with Performance Verification), day
dwoc xem gidi phap thin trong nhit va cé
tiém nang d6i méi thip nhat;

e Cach B: Thiét ké theo thé tich va tdi wu
hoa ddac tinh lam viéc (Volumetric Design
with Performance Optimization), linh hoat
hon so véi cadch A nhung van dwogc coi la mot
cach thin trong va tiém nang déi méi con
han ché;

e Cach C: Thiét ké theo dac tinh lam viéc -
hiéu chinh thé tich (Performance- Modified
Volumetric Mix Design), cho phép mot sé yéu
ciu vé thé tich dwoc néilong hodcloai bd, chi
can cac tiéu chi dic tinh lam viéc dwoc thoa
man. Do do, né it bao tht hon cach A va B,
tiém ndng d6i méi & mirc d6 trung binh;

e Cach D: Thiét ké theo dic tinh lam viéc
(Performance Design) khong yéu ciu vé thé
tich va chi dwa vao két qua thr nghiém dac
tinh 1am viéc dé t6i wu hoa hon hop thiét ké.
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Do d6, dwoc xem la phwong an it than trong
nhét, tiém nang ddi méi cao nhat.

Tinh hinh nghién

ctru ap dung thiét ké

theo BMD & cac bang cia Hoa Ky tinh dén

nam 2024 (xem Hinh

4 [15]) theo Hiép héi

Mit dwong nhwa Qudc gia Hoa Ky, NAPA.

Thiét ké hon hop
theo thé tich :_1é xdc
dinh HLN t5i tru

DAT

Thi nehiém Ifn v
nit tai HLN i wu

Kiém tra dép img

dong thoi vé chong

Iin va nit?
DAT

Thi nghjém_ kha
ning khéng am tai
HLN toi wu

Thiét lip cong thire
phoi trdn cho san xut

Lua chon cap phoi
C) ¢6t ligu va HLN
ban déu

Thi nghiém fin va
it tai HLN ban diu

Kiém tra dap fmg
dong thori vé chong
liin va nit?

Lira chon HLN t6i ru
va cap phdi cot ligu

Xdc dinh cac ddc tnmg
thé tich theo yéu cau

Thiet lap cong thirc

phéi tron cho sn xudt

Kiém tra cac dc \ gmO>
trumg thé tich? DA

KHONG,

= Lap lai -

ONG .| Thiét ké lai hon hop
AT

DAT

== Lap lai LELLL ]

==Laplai =====
1
1

Bicu chinh HLN hoac
thanh phén hén hop

Tinh dén thoi diém thang 6 ndm 2024 da c6
07 bang trién khai theo cach A, 03 bang trién
khai theo cach B, 02 bang trién khai theo
cach C, 01 bang trién khai dong thoi cach A
va B, 22 bang dang nghién ctru [15]. Bang 1
thé hién cich thiét ké theo BMD ctia cac bang.

b)

d)

‘Thiét ké hon hop thed
thé tich d& xdc dinh
HLN t6i wu so bd

== Liplti ====nq
1

y ->|Thjétkélaih3nh(_rp

A

Thi nghiém hin va
it tai HLN t6i vu so
b va HLN bo sung

Kiém tra dap ung
dong thoi vé chong
in va nit?

KHONG,
PAT

DAT

Lua chon HLN t6i tu

Thi nghi¢m kha
ndng khing am tai
HLN toi wu

Kiém tra kha ning \ groNG
khéng dm? DAT

e Liplai -

'hém chit chong bong
tach, voi thay hoa

Lyra chon cap phoi
¢dt liéu ban dau va
cap nhya

Thi nghiém lin va
not tai 3HLN
(hodc nhiéu hon)

== Liplgi ===
1
1

Kiém tra ddp tmg
dong thoi vé chong
lin va nit?

KI-[(A)NG.’ Diéu chinh thanh phén
hén hop c6t ligu

Lya chon HLN t61 wu
va cép ghf)i c6t lidu
101 wu

Thiét 1ap cong thie

phdi tron cho san xudt

Hinh 3. Trinh tw cic cich thiét k& hdn hop bé tong nhua theo nguyén ly thiét ké can bang.
(a) Cach A; (b) Cach B; (c) Cach C; (d) Cach D.
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B cicHA
B CcicHAVAB

B cicHB

B cicHc

W DANGNGHEN
CUPU TRIEN KHA

Hinh 4. Tinh hinh nghién cttu ap dung BMD & Hoa Ky.

Bang 1. Tong hop cach thiét ké theo BMD cia cac bang tai Hoa Ky.

Phwong phap thi nghiém Phwong phap thi nghiém

Cach thiét ké theo BMD Bang chéng lin chéng nikt
Texas HWTT OT, IDEAL-CT
Louisiana HWTT SCB
[llinois HWTT [-FIT
A Wisconsin HWTT IDEAL CT
New York HT-IDT [-FIT, IDEAL-CT
Kentucky HWTT IDEAL-CT
Vermont HWTT IDEAL-CT
AvaB New Jersey APA OT, BBF
Missouri HWTT, IDEAL-RT IDEAL-CT
B Virginia APA, HT-IDT Cantabro, IDEAL-CT
Oklahoma HWTT IDEAL-CT
California FN, HWTT BBF, IDEAL-CT
¢ Alabama HT-IDT IDEAL-CT

APA, Asphalt Pavement Analyzer (Thiét bi phin tich mat dwong BTN).

BBF, Bending Beam Fatigue (Thi nghiém moi uén dam).

Cantabro (T6n thit Cantabro).

FN, Flow Number (Chi s6 chay).

HWTT, Hamburg Wheel Tracking Test (Thi nghiém lin vét banh xe Hamburg).

HT-IDT, High Temperature - Indirect Tensile (Kéo gian tiép & nhiét do cao).

[-FIT, Illinois Flexibility Index Test (Thi nghiém chi s6 mém Illinois).

IDEAL-CT, Indirect Tensile Asphalt Cracking Test (Thi nghiém n&t BTN thong qua kéo gian tiép).
IDEAL-RT, Indirect Tensile Asphalt Rutting Test (Thi nghiém Iin BTN théng qua kéo gian tiép).
OT, Overlay Test (Thi nghiém 1&p phu).

SCB, Semi-Circular Bend (Thi nghiém uén miu ban nguyét).
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Cac bang dang nghién cru ap dung thiét
ké& theo BMD hién nay, déu thiét k& hon hop
BTN dwa trén dac tinh thé tich, sau do, thi
nghiém danh gia cac dic tinh lam viéc. Hau
nhw, cic bang déu danh gia kha nang chong
ltn bang thi nghiém HWTT hodc APA. Riéng
danh gia kha nang chéng nirt dwoc thwe hién
bang thi nghiém IDEAL-CT 14 cht yéu va dinh
huéng ap dung thiét ké hon hgp BTN theo
BMD trong thoi gian toi.

3. Panh gia cac phwong phap thiét ké hén
hop BTN

Ton tai chi yéu cia phwong phap
Marshall 1a d@3m nén mau chwra mé phéng hét
qué trinh lu lén thwc té€ ngoai hién truong;
chwa xem xét d€ khic phuc cac hu héng chi
yéu ctia BTN nhw: LVBX va nitt méi. Mic du
con nhitng han ché, nhwng phwong phap
Marshall van dwoc 4p dung kha ph6 bién trén
thé gidi vi nhirng ly do:

e Thiét ké don gian, gia thanh cac thiét bi
thi nghiém khong cao;

e Nhiéu quéc gia da cé kinh nghiém qua
qua trinh nhiéu ndm 4p dung phwong phap
nay va diéu chinh phtu hop trén co s& nhirng
nghién ctru dai han mat duwdng BTN.

Phwong phap Superpave tuan thu nguyén
tac st dung cac vat liéu hop ly dé ché tao ra
mot hon hop BTN dat mirc dd nhit dinh vé
kha nang lam viéc ciia mat dwong BTN, phu
hop véi cac yéu ciu vé giao thong, moi
trweong, két cdu mat duwong, va doé tin ciy.
Theo phwong phap Superpave, ham lwong
nhua thiét ké xac dinh dwa trén cac yéu cau
vé dic trung thé tich, do d6, khong thé thiét
ké& hon hop c6 dic tinh khang 1dn va khang
nitt théa man yéu cau. Thiét ké hon hop BTN
theo BMD, trong do, cac dac tinh lam viéc ciia
mat dwong dwgc dwa vao thiét ké thanh phan
hén hop thay vi cac thong s6 dic trung thé
tich. Ham lwgng nhwa thiét ké dwoc lwa chon
duwa trén phén tich vé dic tinh khang lin -
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khang nit, dap &ng yéu cau bén virng cua
mat duong.

Tong quan cac dw an thiét ké cho thiy,
HLN thiét k&€ trong hon hop BTN theo
phwong phap Marshall & Viét Nam, thong
thudng nho hon 5%. Ttr nghién ctru ctia Lam
va cong su [16], HLN thiét k& trong hdn hop
BTN theo phwong phdp Superpave 1én dén
5.2%. Ngoai ra, mot nghién ctru khac khi so
sanh HLN thiét ké xac dinh theo phwong
phap Marshall va phwong phap Superpave &
Oman [17] cho thiy, trong diéu kién tai trong
lwu théng cao, xét dén vat liéu c6 ngudn goc
tai dia phwong va diéu kién thoi tiét dién
hinh khu vuwc, 1an lwot 13 5.5% va 4.5%. Hon
hop BTN thiét ké theo phwong phap
Superpave 6n dinh hon phwong phap
Marshall. Nhw vay, thiét k&€ hdn hop BTN
theo phwong phap Superpave cho ra HLN
thiét ké cao hon phwong phap Marshall
trong moi trweong nong va diéu kién tai trong
lwu théng cao. So sdnh HLN thiét ké xac dinh
theo phwong phap Marshall va BMD tir Phuc
va cdng suw [18] cho két qua nghién ctru la
HLN thiét ké dwgc xac dinh bang phwong
phap Marshall 1a 4.7%, va dya trén phan tich
vé dic tinh khang lun - khang nit ctia hon
hop BTN, c6 thé xac dinh dwoc pham vi HLN
thiét ké dé xuit theo BMD 1a 4.8 - 5.7%, nhw
Hinh 5. HLN thiét ké khuyén nghi cho sdn
xudt la 5.3%, cao hon so véi HLN xac dinh tir
phwong phap Marshall.
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C6 thé thiy, sit dung BMD dé xac dinh HLN
thiét ké thi c6 tinh linh hoat hon phwong
phap Marshall va Superpave, tuy vao cac
diéu kién yéu ciu cta dw an. Khi thiét k& hon
hop BTN theo BMD, HLN thiét ké cudi cung
trong pham vi dé xult déu cé thé dwogc lwa
chon theo dic tinh ctia hdn hop, thudc tinh
vat liéu va thr nghiém cac dac tinh khac
nhau, nham ddm bao nang cao tudi tho cua
mat dwong. Do vay, can trién khai tirng bwérc
ap dung phwong phap thiét ké theo BMD cho
BTN tai Viét Nam.

4. bé xuat phwong phap thiét ké bé tong
nhwa theo nguyén ly thiét ké can bang tai
Viét Nam

4.1. Lwa chon cach thiét ké

Thiét k€ hén hop BTN theo BMD Ia
phwong phap thiét ké méi, hwdng téi do bén
cia mit dwong dai han. Nhw da dé cap & trén,
cach A 1a cach tiép cin than trong va c6 tiém
nang doi maéi thap nhat, trong khi cach B la
phién ban mé rong va linh hoat hon cach A.

Thiét k€ hon hop BTN hién nay & Viét
Nam, chd yéu dwa theo phwong phap
Marshall nén con ton tai nhiéu nhwoc diém.
Thiét ké theo BMD theo cach A khong xac
dinh dwoc pham vi cAn bang cac dic tinh [am
viéc cia hon hop, gin giéng véi trinh tw thiét
ké trong tiéu chuidn hién hanh TCVN
13567:2022 [19]. Trén co s& tan dung cac
phwong phap truyén thong va diéu kién thiét
bi thi nghiém tai Viét Nam hién nay, c6 thé dé
xudt lwa chon cach thiét ké theo BMD la cach
B (Volumetric Design with Performance
Optimization) v&i trinh ty thiét ké nhw sau:

e Tién hanh thiét ké hon hop theo phwong
phéap Marshall dé€ xac dinh HLN t6i wu so bo
théa man cac yéu ciu vé dic trung thé tich;

e Hon hop sau dé dwoc thir nghiém cac
dac tinh lIam viéc lun va nit tai HLN toi wu so
b9, it nhat hai HLN b6 sung tir + 0.3% dén
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+0.5% bao quanh HLN t6i wu so bd. Chon
HLN t6i wu cudi cung dap &ng dong thoi vé
chong ldn va nit. Trong treong hop khong
c6 HLN dat yéu cau, toan b thiét k&€ hon hop
dwoc ldp lai cho dén khi dap 'ng moi chi tiéu
veé thé tich, lin va nit;

¢ Sau khi HLN téi wu cu6i cung dwoc chon,
hoén hop thiét ké tién hanh kiém tra danh gia
bang thir nghiém kha nang khang 4m vat liéu
tai HLN t6i wu theo AASHTO T283 [20]. Néu
dat yéu cau thi thiét 1ap cong thirc phoi tron
cho san xuit. Néu khong dat, can thém cac
phu gia tang cworng dinh bam da nhya va thi
nghiém danh gia lai kha ning khang 4m dén
khi dat yéu cau.

4.2. Lwa chon phwong phap thi nghiém

Hién nay trén thé gié¢i c6 rat nhiéu
phwong phap thi nghiém danh gia kha nang
chong nitt cho BTN trong phong thi nghiém
nhw thi nghiém uén didm bén diém; thi
nghiém uén mau ban nguyét SCB; thi nghiém
IDEAL-CTindex; thi nghiém Texas overlay
test. V&i thi nghiém IDEAL-CTindex theo
ASTM D8225-19 [21] dwoc phat trién badi
bang Texas trén mo hinh kéo gian ti€p véi tdc
do gia tai 50 mm/phut, st dung mau BTN
hinh tru twong tw nhw mau thi nghiém cudng
d6 chiu kéo cia BTN. U'u diém cida thi nghiém
nay la thwc hién don gian, thoi gian chuin bi
mau va thi nghiém nhanh, két qua thi nghiém
c6 d6 chum cao, danh gia duwoc do nhay cta
cac théng s6 diu vao, thiét bi c6 gia thanh
thép, c6 thé tin dung may Marshall tw dong.
Két qua thi nghiém cho ra chi s6 CTindex
(Cracking Tolerance index) va néu chi s6 nay
cang cao thi BTN c6 kha nang ch6ng nit cang
tot. Mat khac, khi lwa chon phwong phap thi
nghiém cin xem xét chon cac thi nghiém c6
dd chum cao, mirc dd phan tan cua két qua
thi nghiém thip, gia thanh thiét bi thip, don
gian, dé st dung, danh gia dwoc do nhay cia
cac thong s6 dau vao, phu hop véi diéu kién
khai thac... Vi vdy, dé xuit lwa chon thi
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nghiém IDEAL-CTindex theo ASTM D8225-
19 [21] d€ danh gia kha nang chong nit BTN
khi thiét ké theo BMD tai Viét Nam.

Vé phwong phap thi nghiém danh gia kha
nang chong LVBX cho BTN hién nay, trén thé
gidi co thé ké dén cac phwong phap nhw thi
nghiém APA (Asphalt Pavement Analyzer);
thi nghiém Hamburg Wheel-Tracking; thi
nghiém chi s6 chay (Flow Number Test); thi
nghiém cdt Superpave (Superpave Shear
Tester). Tai Hoa Ky, da s cac bang lwa chon
danh gid kha ning chéng LVBX theo thi
nghiém Hamburg Wheel Tracking tinh dén
nam 2024. Va tai Viét Nam hién nay cling st
dung phwong phap nay dé danh gia LVBX cho
BTN. Do viy, dé xuit lwa chon phwong phap
thi nghiém Hamburg Wheel Tracking theo
TCVN 13899:2023 [22] d€ danh gia kha ndng
chong LVBX ctia BTN khi thiét ké theo BMD
tai Viét Nam.

4.3. Biéu d6 phan tich theo nguyén ly thiét
ké can bang

Theo BMD thi HLN thiét ké ctia BTN dwoc
chon nham d4p &ng cac dic tinh lam viéc
mong mudén dwa trén két qua cta hai thi
nghiém lin va n&t. Ham lwgng nhwa thiét ké
dwogc lwa chon dwa trén phan tich vé dac tinh
khang ldn - khang nttt ctia hdn hop BTN, nhw
thé hién tai Hinh 6.

Dic tinh khing mirt

Piic tinh khang lin

Ham lhrgng nhra

Hinh 6. Biéu do6 phan tich lwa chon
ham lwgng nhya thiét ké theo BMD.
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5. Kétluan

Thong qua két qua phéan tich va danh gia
c6 thé rut ra cac két luan sau:

HLN thiét ké xac dinh theo phwong phap
Marshall va phwong phap Superpave chu yéu
dwa trén cac yéu cau vé dic trung thé tich,
chwa xét dén cac dic tinh lam viéc cia hon
hop BTN trong diéu kién thwc té. Néu ap
dung bang BMD, HLN thiét ké dwa trén phan
tich vé dac tinh khang lun - khang nit cta
hon hop BTN, qua d6, HLN thiét ké tré nén
linh hoat hon nham hwéng dén viéc ddm bao
d6 bén mat dwong dai han.

BMD la phwong phap thiét ké méi dam
bdo lién hé chdt ché hon gitra két qua thi
nghiém trong phong v&i cac dac tinh lam viéc
thwc té cia két cdu mit dwong dwdi tic dung
cla tai trong va khi hdu. BMD néu dwoc ap
dung rong rai c6 thé ddm bao mat dwong bén
virng va tiét kiém, thich rng bién d6i khi hiu.

bé xuat lwa chon phwong phap thiét ké
hén hgp BTN theo BMD tai Viét Nam 1a cach
B. D6ng thoi, lwa chon thi nghiém xac dinh
chi s6 IDEAL-CTindex dé danh gid kha nang
chdng nitt hon hop BTN va thi nghiém LVBX
nham danh gia kha ning khang lan khi thiét
ké theo BMD trong diéu kién Viét Nam.
Pong gop cua cac tac gia trong bai bao

V6 Hong Lam: Bién soan dir liéu, Phan
tich di liéu, Viét - ban thao goc, chinh sira
ban thao, Phan hoi y kién phan bién. Lé Van
Phic: Phwong phap nghién ctru, Gidm sat va
phéan tich chinh thic di liéu, Viét va chinh
stra ban théo, Kiém tra phan hoi y kién phéan
bién.

Tuyén bd khong xung dot lgii ich va cam
két ban quyén

Cac tac gia tuyén b6 khong xudt hién
nhirng xung dot tiém 4an tir nghién cru nay,
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va cam két bai bao chwa tirng dwoc cong bo
trudre day.

Chia sé dir liéu theo yéu cau

Dit liéu sé dwoc cung cip theo yéu cau.

Hong Lam Vo. Campus in Ho Chi Minh City,
University of Transport and Communications

Van Phuc Le. Campus in Ho Chi Minh City, University
of Transport and Communications
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