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Nghien cuu dae tfnh 
bien dang khong hoi phuc cua be tong asphalt 
bang thf nghiem nen ba true tai trgng lap 
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TOM TAT: Men ba true t^i trong lap dugc xem la 
thi nghiem tien tien nhat trong nhom cac thi nghiem 
CO ban nghien cifu ve dgc tfnh bien d?ng khong hoi 
phuc cua hon hep be tong asphaft do co the mo 
phdng gan nhat dieu kien chiu t i i trong thyc te ciia 
vat lieu, Bai bao gioi thieu thiet bi thf nghiem nen ba 
true tai trong lap duoc nghien cuu va lap dung tai 
Phong Thi nghiem Cong trinh ciia Trudng D?i hoc 
GTVT va ket qua budc dau sif dung thiet bi de nghien 
cifu dec tinh bien dang khong hoi phuc cua h5n hop 
sir dung nhua dudng thong thuong be tong nhya 
chat 19 Cac dae tinh bien dang cua hon hop be tong 
nhua chat 19 a 60'^C duqe khao sat bao gom, Duong 
cong bien dang theo so lan tac dung lap eiia t^i trpng 
vol cac muc ap lifc nen doc true khac nhau, so FN 
tuong ifng v6i toe dp bien dang nho nhat va phuong 
trinh quan he giCia bien dang va iing suat chinh Ion 
nhat VOl so lan tac dung lyc tuang i/ng 

Tu KHOA: Hon hpp be tong asphalt, bten dang khong 
hoi phuc, thi nghiem nen ba true t^i trong dong. 

ABSTRACT: The repeated load test with lateral 
confinement (repeated load triaxial test) is the 
most advanced test in primary testing group for 
asphalt mi>tture permanent deformation because 
it would simulate the most closely to actual stress 
and strain condition of asphalt mix material The 
paper introduces the equipment of repeated 
load tnaxial test which has been developed and 
assembled in Civil Engineenng Laboratory of UTC 
and initial results of permanent deformation of 
conventional Tight asphalt concrete 19 using the 
testing equipment. Analyzed charaetensties of the 
Tight asphalt concrete 9 permanent deformation 
include permanent deformation in percent versus 
loading numbers, PN value corresponds minimum 
permanent deformation rate, expenmental relation 
between the permanent deformation and major 
principle stress at particular loads 

KEYWORDS: Hot mix asphalt, permanent 
deformation, repeated load tnaxial test 

1.0ATVAN0E 
Dae tinh bien dang khdng hoi phye eita hon hop 

be tong asphalt la Ung xif co ban the hien ban chat cita 
loai vat lieu nay. Dae tfnh nay ciia vat lieu, die biet trong 
dieu kien nhiet do eao ehju mUc tai trong nang la co sd 
ded inh gia khi nang huhdng litn vet banh xe eiia mat 
dudng be tong asphalt. Viec nghien cdu dae tfnh bten 
dang khong hoi phye eiia hon hop be tdng asphalt la 
rat can thiet, la thye su cd y nghia khoa hoe va thUc tien. 

Nghten cdu ve dae tinh bten dang khdng hot phuc 
cita hon hop be tong asphalt la viec khd khan, dae biet 
doi vdi dteu kien d trong nUde, Co mpt so thi nghiem 
thong dung vdt dieu kien trong nyde de d inh gta die 
tinh bien dang khdng hoi phye cita be tdng asphalt nhU 
la thf nghiem tU bten tai trong tinh trong cic nghien 
eiru [3,4] va thi nghiem liin vet banh xe. Tuy nhien, thi 
nghiem bien dang khong hoi phye t i t trong lap hay cdn 
goi la thi nghiem tU bten dpng vdi md hinh nen ba tryc 
tat trpng lap, m i dUpc xem la md hinh thi nghiem mo 
phong gan dung nhat trang that Ung suat - bien dang 
cita vat lieu khi ehiu tac dyng ciia tai trpng banh xe, thi 
chua cod Viet Nam. 

Viec nghien cUu, che tao thiet bj thi nghiem de 
nghien eUu dae tinh bien dang khdng hoi phuc theo 
mo hinh thi nghiem nen ba tryc tai trong lap kiem soat 
duoc mot sd dieu kien thi nghiem trong nghien cUu nay 
la budc khdi dau, tao co sd thuan lOi de thye hien eic 
nghien CU'U tiep theo ve dae tinh bien dang khong hdi 
phue ciia vat lieu be tdng asphalt lam mat dydng. 

2.DACTINH BigN DANG KHONG H 6 | PHUC CUA 
B ^ T O N G ASPHALT 

Dae ttnh bien dang khdng hoi phye cita be tong 
asphalt duoc the hien thong qua dUdng dae tinh bien 
dang, la dudng cong quan he giCfa bien dang khong hdt 
phye vdi sd lan tai. Dydng dae tfnh bien dang day dii 
(Hinh 2.1) se bao gom ba giai doan: Giat doan ban dau, 
giai doan thd hai va giai doan thd ba, Trong giai doan 
dau, bien dang phi t trien nhanh do cd ket ban dau. Giai 
doan quan trgng la giai doan thU hai vdi phat trien bien 
dang ed toe dp gan nhu khong doi. Sau do den giai doan 
ba la giat doan bien dang phi t tnen nhanh the hien vat 
lieu dat dan den trang th i l ph i hoai. 
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Hinh 2.1: Dudng cong bien dang khdng hoi phuc 
mau be tdng nhua 

Trong eac nghien eUu die tinh bien dang khong 
hoi phuc, ngoai dang dudng cong bien dang (ham mo 
phong) thi toe do bten dang theo thdi gian va thong so 
FN - Flow Number duoc xem la eae tham so dae tinh bien 
dang khdng hoi phye. Theo [1,5] va [6], FN ia thdi diem 
ma d do toe dp bien dang dat gia tri nhd nhat. Tai thdi 
diem do, bien dang cat bat dau xuat hien, thdi diem niy 
dyoc xem la diem bat dau giai doan 3 eua dUdng eong 
bien dang. Mot trong nhdng phuong phip don gi in 
di xie dinh FN eho moi dUdng eong bien dang la ve 
dudng thay ddi tdc dp bien dang theo thdi gian vdi thi 
nghiem tU bien tai trong tTnh hoae theo so chu ky tai vdi 
thf nghiem bien dang khong hdi phye t i i trong lap, xay 
dung phUdng trinh hoi qui toe dp thay doi bien dang d 
doan bien dang ftthaydoi, dua ve phuong trinh bae hai 
va tim diem eye tieu eita phuong trinh. 

3.THIETB! THf NGHIEIVl 
Hinh 3. la la so do thiet bt thf nghiem de nghien eUu 

dae tinh bten dang khong hoi phye ciia be tong asphalt 
theo md hinh ba true tat trong \ap. Hinh 3.1b la hinh anh 
eita thiet bt thi nghiem dyoc tae gia nghien cifu lap dUng. 
Buong i p lye sir dung cita thiet bi nen ba true mau dat. 
Vandieuap(17) vad6ngh6aplUc(4)setaovaktemsoat 
ap luc hong t ic dung len mau thf nghiem. Van dieu ap 
(16) eung cap khf nen eho xi-lanh (2) de tao lyc nen dpc 
true, tan sd v i ehu ky gia tai dyoc van dien tir citng bo tao 
tfn hieu dieu khien thuc hten, Viee khong ehe nhiet dp thi 
nghiem thye hten bang be bao on (6) va bo dieu khien gia 
nhiet (5). Do lUe doe trye bang Load cell (3), do bien dang 
mau bang hai bd LVDT(8) gan trenthan mau.Toan bptfn 
hieu do luc va bien dang mau dUOc do va iUu trQ trong 
miy tinh qua bo ehuyen doi ADC (13). 

f 

Hinh 3.1 b: Hmh inh thiit bi 
1 - Khung may, 2 - Xi-lanh khi: 3 - Load cell: 

4 - Dong ho do ap luc hong: 5 - Thiet gia va on djnh nhiet 
6 - BechuB nuoc bao on: 7 - Buong ap luc; 8 - Dau do LVDT; 

9 - Bo gi 6a diu bien dang; 10 - Mau thi nghiem; 11 - Tamd$m: 
12 - Bo di4u che tin hieu do; 13- Bo chuyen ddi ADC; 14-Maytinh: 

15/17- Van dieuap; 16- Van diin tu 

Vdi thiet bl thf nghiem da lap dung co the thyc hien 
thi nghiem xac djnh die tfnh bien dang khdng hoi phye 
ciia mau be tdng asphalt d dieu kien nhiet dp, gia tri ap 
lyc hdng, gia tri ap lue doe true, tan so, thdi gian gia tai 
nhu mong muon. Hinh 3.2 the hien hinh dang t i i trong 
lap tac dung len mau. Hinh 3.3 la ket qua xif ly sd lieu do 
i p luc, bien dang cita mau. 
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Hinh 3.1a: Sado thiit bi 

Hinh 3.3: Kit qui thinghiim 

4. THUC NGHIEM XAC DfNH DACTINH BIEN DANG 
K H O N G H6\ P H U C C O A B E T O N G N H U A CHAT 19 

4.1. Mau thi nghiem 
-Thir nghiem dUOe tien hanh vdi hon hop be tong 

nhya chat 19 sifdung nhya 60/70,Thanh phan hon hop 
be tdng nhUa th^ hien trong Bdng 4.1. Cae ehi tieu cO ly 
eita hon hpp dUdc thf nghiem theo cae tieu ehuan Viet 
Nam hien hanh nhutrong edng4,2. 

- Kich thude mau: Mau thi nghiem e6 ehieu dudng 
kfnh 100mm va ehieu cao 150mm theo mau duoc ehe bi 
bang dam xoay. 
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Bing 4.1. Thinh phin cap phii hon hpp bi tong nhua 

Ktch thudc 
mi t sdng (mm) 

25 
19 

12,5 
9,5 

4,75 
2,36 
1,18 
0,6 
0,3 

0,15 
0,075 

% lot sang 

Cap ph6i 
nghien CLTU 

100 
94,93 
75,27 
67,07 
39,74 
24,41 
17,38 
12,69 
8,60 
7,49 
5,44 

Yeu cau theo 
[21 

100-100 
90-100 
60-78 
50-72 
26-56 
16-44 
12-33 
8-24 
5-17 
4-13 
3-7 

Bing 4.2. Chi tieu caly cua hon hpp be tdng nhua 19 

Chi tieu 

% nhiJa trong hon hap 

Ty trong (G^J 

Ty trong I6n nhat (G^ J 

KA qui thi 
nghiem 

43 

2,503 

2,615 

Dp rong da (%) ' 4,26 

06 on dinh Marshall (kN) 

Dp deo Marshall (mm) 

Do on dinh con lai (%) 

11,2 

3,44 

92,42 

YSu cau 
theo [2] 

-
3.6 

r«lin8 

1.5,4 

Min 80 

-Dieu kien thl nghiem:Thi nghiem dnhiet do60°C, 
i p liie hong lOpsi (69 kPa), ap lye dpctryced ehu kyOls 
(thdi gian t i c dyng lUe 0,1s, thdi gian nghi 0,9s). 

4.2. Ket qua thi nghiem 
Cac cap i p lUc ŝ^ - s,-Sj khic nhau dUOc i p dung 

trong thi nghiem bien dang khdng hoi phuc tai trpng 
lap. Ket qua thi nghiem the hten nhu bieu do Hinh 4.1 va 
Sdng 4.3. Tinh toe dp bten dang, ve do thj quan he toe dp 
bien dang va so lan gia tai cita tdng mau, hoi quy bie 2 
doan toe dp bten dang nhd nhat, xic dinh gia tri FN eita 
tdng mau (Hinh 4.2). Ket qua bien dang khdng hot phue 
dugc tfnh toan vdi ehu ky tai trpng la 10.000, 20.000 va 
25.000 lan de xay dUng quan he thUe nghiem gtifa bien 
dang khong hoi phye va dng suat lech hay la mde i p lye 
nen dpc true sCrdung. 
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Hinh 4.1: Kit qui thinghiim ba true til trpng lip 
miu bi tdng nhua chit 19&eae cap tii 

Hinh 4.2: Bieu do bien dang va td'c do biin dang 
vdi so lan gia tit (mau M4) 

Bing 4.3. Ting hap kit qui thinghiim 

Tham so 

^N-IOOOO 

S«.21«D0 

^N-25000 

FN 

s, (Mpa) 

0,300 1 0,420 1 0,550 0,650 

Bien dang ithdng h6i phuc e (%) 

0,424 

0,498 

0,526 

0,814 

1,091 

1,188 

28.571 

1,226 

2,241 

3,075 

9,798 

1,914 

3,603 

4,878 

7.960 

Hmh 4.3 the hien quan he dng suat chinh s, va bien 
dang khdng hoi phye e cita hdn hop be tdng nhua. Vdi 
citng dteu kien nhiet do v i i p lyc hong, vdi so lan gta t i i 
nhu nhau, quan he giUa bien dang khdng hot phye va 
Ung suat ehinh s, (hay ap lue nen dpc trye s,̂ ,̂̂ ) tuan theo 
quy luat ham mu e - A.e^*' vdi dp tin cay cao (R̂  > 98%). 

j QUAN H | BIEN DANG KH^NG HOI PHVC - T A I TRpNG a l 

Hinh 4.3: Bieu do quan he e^-s, 

5. CAC K I T LUAN VA KIEN NGHj 

Mpt so ket lu in bUde dau eo dUoc td nghien cdu: 
- Vdi thiet bi thi nghiem nhU Hinh 3.1a,b thl hoan 

toan CO the thuc hien cic thi nghiem ba tryc tTnh hoae 
thf nghiem ba tryc tai trgng lap de xie dinh die trUng tCf 
bten (vdi thi nghiem tinh) va dae trung bien dang khong 
hoi phue (thi nghiem dong) d cie dieu kien i p lUc doc 
true (s,. J, ap luc hong (Sj), toe dp gia tai, thdi gian t i c 
dung ciia tai trpng va dieu kien nhiet do khie nhau. Dieu 
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nay rat cdy nghia ddi vdi viec nghien edu daetrUng bien 
dang cita be tong asphalt vdi dieu kien thi nghiem mo 
phong gan nhat dieu kien thUc te hien trUdng eiia be 
tong asphalt trong ket eau i o dudng mem. 

-Vdi ciing dieu kien nhiet dp vaaplue hdng, vdl so 
lan gia tai nhu nhau, quan he gtUa bien dang khong hoi 
phue va Ung suat chinh s, (hay i p lUe nen doc true s j 
tuan theo quy lu i t ham mu e - A.e^" vdi do tin cay cao. 

-Vdt hon hop BTNC19 nghien citu, d dteu kien nhiet 
dp eO'̂ C, mdc ap lyc hong 69 kPa va vdi ap lye doc true 
cdchu ky 01s (thdi gian t ie dung lye 0,1s, thdi gian nght 
0,9s}, cd the thay: Khi ap lUc dpc true (s^^J nho (trudng 
hop S| - 0,30), dudng eong bten dang ktiong hoi phye 
gom hai giai doan 1 va 2. Khi i p lUe dpc tang len (trudng 
hop s, - 0,45, 0,55 va 0,65Mpa) dUdng eong bien dang 
khdng hdi phuc gom dit 3 giai doan. Gia tr; FN the hien 
thdi diem dau tien ciia giai doan 3 v i be tong nhya bat 
dau b| pha hoai eit truot. Gia tri s, cang Idn FN eang nho, 
nghia la hdn hap nhanh bi pha hoai do cat truot. 
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