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Dtr bao tudi thp lun va moi cua ket cau mat duong mem 
SLT dung tieu chuan thiet ke mat duung mem cua An Op 

• TS. IRAN DANH HCfl - Trddng Dal hoc Giao thong van tai 

TOM TAT: Tieu chuan thiet ke m^t duong mem 
IRC 37 - 2012 ciia An Dg dua tren phuang phap 
tiep can CO hgc - thyc nghiem, trong do xem hu 
hong nirt moi va liin ket cau mat dudng dy bao 
la cac tieu chi chu yeu de danh gia ket cau m§t 
duong thiet ke Bai bao gidi thieu cac ket qu i du 
bao tuoi tho mdi va liin cua mgt so ket cau m^t 
duong mem dien hinh 6 Viet Nam sudung IRC 37 
Cac ket qu^ cho thay muc do thay doi tuoi thg du 
bao khi sif dung cac phuang sn mong mat duong 
khac nhau, tu do dinh huong cho viec lya chpn vat 
lieu lop mong phu hgp cho ket cau m^t duang 6 
Viet Nam. 

T u KHOA: Phuang phap co hoc - thyc nghiem, 
da - nhya ch§t, da - nhya cuong dp cao, mo-dun 
dgng (|E"|). 

ABSTRACT: Guideline for fhe design of flexible 
pavements in India, IRC 37 - 2012, was based 
on an experimental - mechanical approach that 
predicted fatigue cracking and pavement rutting 
were considered as the main criteria of flexible 
pavements This paper mtroduces the results 
of prediction for fatigue and rutting life of some 
typical flexible pavements in Vietnam according to 
IRC 37 The results show fhe change of pavement 
life when using different base-courses, thereby 
showing suitable materials for base-coures of 
flexibe payments in Vietnam 

KEYWORDS: Mechanistic Empirical design 
method, dense bituminous macadam, high 
modulus base, dynamic modulus (|E*|) 

1. Gl(3l THlfiU VE PHI/ONG P H A P DLT BAO T U 6 I 
THQ NU^, Mdi CUA KtV CAU MAT DU'DNG MEM THEO 
Tieu CHUAN IRC 37 CCiA A N 0 0 

Trong thiet ke ket eau mat dudng mem dua tren tiep 
can phuong phap cO hoc - thifc nghiem, cd hai loai hu 
hong li§n quan den ehat lupng khai thie mat dudng la 
lun ket eau va nirt mdt eua m i t dUdng be tdng nhifa (BTN) 
duoc cot la tieu cht quan trpng de danh gi i ket cau mat 
dudng mem. Du b io hu hong nay dUdi tae dung ciia tai 
trong trung phue la mot van de duoc quan tam nghien 
cijfu, ph i t trien bdi nhieu trung tam nghien cdu Idn tren 

the gidi nhu Vien Asphalt Hoa Ky (Asphalt Institute), Bd 
Giao thong dUdng bg Lien bang IVly (Federal Highw/ay 
Administration) va Bp Gtao thdng An Bp (Indian Road 
Congress). 

De du b io tuoi thp liin ket eau va ndt mdi ciia cic 
ldp BTN, bien dang keo theo phuang ngang tai day eic 
Idp BTN (EJ) va bien dang thiing ddng tai dinh nen dudng 
(ej can phat dupe xic djnh. Neu bien dang keo (E) Idn 
qua mifc eho phep se gay ra nirt eae Idp BTN.Trudng hpp 
bien dang thing ddng vUOt qua gidi ban, bien dang dU 
phat sinh trong ket cau mat dUdng do t i i trong vuot qua 
khi nang chiu t i i cita nen dudng va gay ra hU hong liin 
matdudng [4]. 

Vi tri can xae dinh bien dang keo va bien dang thing 
ddng trong eic ket cau ao dudng mem the hien d Hinh 1.1. 

"%---

Hinh 1.1: Cic vi trt can xic dinh bien dang 
trong kit ciu mat dudng mem 

Dua tren nguyen ly eua phuong phap thiet ke ket 
eau mat dUdng mem cita Vien Asphalt Hoa Ky, Bo Gtao 
thdng An Op da phat trien tieu chuan thiet ke mat dUdng 
mem IRC 37 [4]. Tieu ehuan nay xet den trang th i i gidt 
han nut do mdi cita cac ldp BTN (khi eae vet nut xay ra 
dat den 20% tong dien tich mat dUdng) va tieu chuan 
gldi han litn ket eau (lun ket cau mat dudng dat den gia 
trj 20mm). 

1.1. DLT bao nuTt ni6i cua ket cau mat ducmg 
Phuong trinh du bao tudi thp mdi eiia mat dudng 

BTN [4] tuong irng vdi dp tin cay 90% nhu sau: 
N , - 0 , 7 1 1 X 10-'x[l/£j3,fl9^[l^Mjafl5:i (T) 

Trong do: 
N, - Tuol tho mdi - so lan tac dung t i i trpng tieu 

ehuan gay ra mdt (lan); 
£|- Bien dang keo Idn nhat d day Idp BTN dUdi eiing; 
Mjj - M6-dun dan hoi ddng ciia BTN (MPa). 
Cie hon hpp BTN sir dyng trong nghten cdu thudng 

duoc thiet ke vdi do rong dU 4% va ham IUdng nhUa 
dudng 4,5% khoi lupng hon hpp (tUOng dUOng 11,5% 
the tieh hon hop), Trong thUe te, he sd "C" thudng dUOc 
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dua vao de xet den inh hUdng cita dp rong du (V )̂ va 
ham luong nhUa (VJ theo cong thifc sau: 

C = 10" (2) 

Bing 3.1. Md-dun ddng eiia BTN va da • nhua chat [2] 

M-4 ,8 ' (3) 

Khi xet den anh hUdng eua V̂  va V̂ ,̂ cong thifc (1) 
trd thanh: 

Nf = 0,5161 X C X 10-' X [1/e^]^'^^ x [1/M^f'^^' (4) 
Cdng thdc (4) xet den anh hudng eita do rong dUva 

ham luong nhUa thiet ke den tuoi thp mdi eiia ket cau 
mat dudng BTN. 

1.2. DLT bao lun cua ket cau mat dUcrng 
Phuang trinh dUbio tuoi tho lun ket cau mat dUdng 

BTN vdi do tin cay 90% nhU sau [4]: 
N ^ - l , 4 1 x l O - ^ x [ l / e J ' ' = ^ ^ ' (6) 
Trong do-
N_ - Tuoi tho lun ket eau - sd lan tac dung cita tai 

trgng tieu chuan gay pha hoai lun (lan). 
£^- Bien dang thang ddng ddinh nen dat, 

2. Ll/A CHON CAC KET CAU MAT D I / O N G MEM 
NGHIEN CQU 

Trong nghien eifu nay, 4 ket eau mat dudng gdm KC1, 
KC2, KC3, KC4 duac lUa chon de phan tich (Hinh 2.1). Cae ket 
eau mat dudng nay co dae diem la cd hai Idp mat dUdng 
BTN (BTNP 12,5 va BTNC 19 50/70) va Idp mdng dUdi cap 
phoi da dam (CPDD) loai 11 giong nhau. SU khae nhau glCfa 
eac ket cau mat dudng nay la tdp mdng tren sii dyng vat 
lieu khic nhau. Loai vat lieu dUOe lUa chpn cho Idp mdng 
tren lan luot la CPDD loai 1, DNC 60/70, DNMC 35/50 va 
DNMC 20/30 tuong Ung vdl cae KC1, KC2, KC3 va KC4, 

Hinh22 Mot si kit ciu mat dudng nghien euu 

3. CAC THONG S6 TfNH T O A N CUA VAT LIEU Stf 
DUNG TRONG K^T CAU M A T O L / O N G 

De phin tieh Ung xir ciia ket eau mat dUdng theo 
tieu chuan IRC 37 ciia An Dp, can phai xae dinh dUpc mo-
dun dan hoi dpng eita eae vat lieu sif dung trong ket ci'u 
mat dudng va nen dat. 

Trong nghien cifu nay, eie ket qua thi nghiem mo-
dun dpng eila BTNP12,5, BTNC19 60/70, BTNC19 35/50 
va eac hon hop da - nhUa chat DNC, DNMC d tan so thi 
nghiem 10 Hz dUOc sif dyng de tinh to in dng suat va 
bien dang trong eie ket cau mat dUdng. 

M6-dun dpng ciia BTNP, BTNC, DNC va DNMC d eac 
nhiet dp khac nhau f6dng3./J tham khao nghien eUu [2], 
Dot vdt mo-dun dong cita cap phoi da dam tham khio 
nghien cdu [3]. 

TT 

1 

2 

3 

4 

5 

Loai vat lieu 

BTNP12,5PMBIII 

BTiMC19_60/70 

DNC 25„60/70 

DNMC 25 35/50 

BNMC 25_20/30 

iwa-duti Song (IVlPa) - 10 Hz 

10°C 

13575 

14145 

15160 

15870 

17220 

20°C 

11225 

10730 

30'C 40°C 50"C 

7010 4320 

3820 

12610 6230 

13850 

14260 

8505 

10735 

3405 

3855 

4615 

6370 

2430 

1130 

1795 

2185 

3185 

60°C 

1120 

705 

780 

930 

1925 

Bang 3.2. MP-dun dpng cua CPDD loai 1 va nen dudng [3] 

TT 

2 

3 

Loai vat lieu 

CPBD loai 1 

Dat nen 

Mo-dun ddng (MPa), 10 Hz 

460 

50 

4. TINH TOAN Q N G SUAT, BI^N DANG TRONG 
CAC LOP KET C A U A O D U O N G M E M 

De tinh toan bien dang keo theo phUOng ngang 
tat d iy Idp BTN dUdi ciing (ŝ ) va bien dang thang difng 
tai dinh nen dudng {eJ trong ket ci'u i o dUdng mem, 
sU dung mgt so phan mem nhU Alize, Btsar, Kenpave, 
Vleosroute.,. Trong nghten cdu nay, phan mem Alize 
duoc sir dung de tinh toan bien dang tai cac vt tri yeu cau 
trong ket ci'u mat dudng mem. 

Tai trpng true tieu chuan de xuat trong nghien cifu 
vdi cac thong so sau: 

-Tai trpng tryc dan, banh kep P:=2F^^ lOOkN; 
-Ap luc tae dung len vet banh: p^-0,6Mpa; 
- Dudng kinh vet binh tUOng dUOng: d - 2r - 23cm; 
- Ban kinh tuong dUOng: r - 11,5cm; 
- Cu ly giiJa 2 vet binh xe: 3r ^ 3*11,5 ^ 34,5em. 
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Hinh 4.1: Pham men Alize tinh toin dng suit - biin dang 

trong kit cau mat dudng mem 

5. KET Q U A DU BAO T U O I T H O L O N , NUt M 6 I 

CClA CAC KET CAU MAT D U O N G M ^ M 
5.1. Ket qui dU bao tuoi thp nuft moi cua ket cau 

mat dudng mem 
Khio sat tuoi thp nirt moi theo tieu chuan IRC 37-

2012 eho 4 loai ket cau mat dUdng KC1, KC2, KC3 va KC4 
vdi chieu day Idp mdng tren thay doi tir 10 - 24cm dupe 
the hien dcac bleu do W/n/75.?. 
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Hinh 5.1: Tuol tho mdi du bao cua mdt so kit cau mat dudng mim 

TCr ket qua dU b io tuoi thp nirt mdi eita 4 nhdm ket 

eau mat dudng d nhiet do 10°C, 20''C, 30''C va 40°C duac 
the hien d eae bieu do H'mh 5.1 c6 the rut ra mdt so nhan 
xet sau: 

-Tuoi thp nut mdi dU b io cua KCl sir dung Idp mdng 
tren CPDD loai 1 nhd ban dang ke so vdi KC2, KCS va KC4 
(lan luot sif dyng ldp mdng tren DNC 25 60/70, DNMC 25 
35/50,DNMC 25 20/30). 

- Doi vdi trudng hop sif dung Idp mong tren DNC 
hoae DNMC, khi tang ehieu day Idp mong nay trong 

pham vi td 10 - 24em se lam tang dang ke tuoi tho moi 
du bao eiia ket cau mat dudng, Trong 3 loai mdng da -
nhua, sif dung Idp mdng DNMC 20/30 cho ket qua tuoi 
tho moi dy bao eiia ket cau Idn hon so vdi trudng hop sif 
dung Idp mdng DNMC 35/50 va DNC 60/70. 

- Ket qua phan tieh cung chi ra khi tang ehieu day 
Idp mong CPDD loai 1 tif 10em len den 24em thl tuoi tho 
mdi du bao cita eae KCl tang len khong dang ke. (3 20°C, 
khi ehieu day tang 2,4 lan (tU 10cm len 24cm} thl tuoi tho 
mdi chitang them 1,2 lan. 

5.2. Ket qud dU bao tuoi tho tun cua ket cau mat 
dudng mem 

Ket qua du bao lun mat dUdng cua cac ket cau mat 
dudng theo phuong phap IRC 37-2012 dUOc the hien 
trong eac bieu do H'mh 5,2 

T\iSi thg liln dir I klte^uai 
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Hinh 5.2: Tuoi thp lun dubio eua mdt so kit cau mit dudng mem 
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Tif ket qu i phin tieh du b io lun ket cau mat dUdng 
d tren ed the rut ra mpt so nhan xet sau: 

- CJ ea 4 nhiet do khao sit (30°C, 40°C, 50°C, eo^C), 
tuoi thp liin du bao cita KCMD mem sir dung ldp mdng 
tren CPDD loai 1 deu nho hon dang ke so vdl trudng hop 
sif dung Idp mdng tren DNMC, DNC. 

-Tuol tho lun d u b i o tang len khi tang chieu day Idp 
mdng tren nhUng mdc do t ing nay khong dong nhat. 
Trudng hop sif dyng ldp mong tren CPDD loai 1, tang 
chleu day ldp mdng nay anh hydng khdng nhieu den 
tuol tho litn du bio. Tuy nhien, KCMD mem sif dung Idp 
mdng DNMC va DNC ed mdc do tang tuoi thp litn dy bao 
dang ke khi tang chieu day ldp mdng nay len, 

6. KET LUAN VA CAC H I / O N G NGHIEN ClJU 
TIEP THEO 

6.1. Ket luan 
TUeac ket qua phin tieh rut ra mgt so ket luin sau: 
- Cd the van dung cac phuong trinh du bao lun, mdi 

cita KCMD mem theo tieu chuan IRC 37 eiia An Dp de dU 
b io tuot thp cita cic KCMD mem dViet Nam. 

- Giii phip thiet ke KCMD mem sif dyng Idp mdng 
tren CPDD loat 1 vdt viec tang chieu day la kem hieu qui 
trong vtee ci i thien kha nang khang litn, moi cita ket cau 
mat dydng. 

- Cac ket qu i phan tieh dy bao tuol thp theo IRC 
37:2012 eho thay, Ung dyng idp mdng DNMC va DNC la 
gi i i phap tot di eai thien tuoi thp ket cau mat dUdng so 
vdi eic phuong an sif dung Idp mong CPDD loai 1. 

6.2. Cac djnh hUdng nghien cdru tiep theo 
- Nghien eUu sU thay doi cita eae yeu td ehieu day 

Idp mat BTN, loai vat lieu lam Idp mdng den tuot thp eiia 
KCMD theo phuong phap IRC 37-2012. 
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