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Nghien ciru che' tao thiet bj xac djnh cuong dp c^t 
giua cac lop be tong nhira co xet den anh huong 
cua ap luc phap tuyen 

• ThS NCS BOITHIQUVNHANH;PGS.TS.OAOVAND6NG-TrUdngDai.peCdngnghe6i.othdngvantd/ 

• PGS. TS. NGUYENQU ANG PHOC - TrUdng Dqi hpc Giao thong van tai 

TOM TAT: Bien d^ng cat trugrt giQa cac Idp be tong 
nliua (BTN) la mgt trong nhUng nguyen nhan co 
bSn gay ra nhung hu hdng va pha ho^i thuang ggp 
tren mat duong BTN Vi$c nghien cuu cuong dg 
cat trupt giua cac lop BTN vi vgy la van de cap thiet 
va c6 y nghTa quan trijng Bai bao gioi thieu mot so 
mo hinh thi nghiem trong phong xac dmh cuong 
do chong cat giija hai lop BTN, che tgo thiet bi 
xac dinh cuong do chong c^t giua hai lop BTN c6 
xet den ^nh hudng cua ap Ipc phap tuyen, dong 
thai dua ra mot so ket qui buoc dau tu vi#c ung 
dung thiet bj che tao de xac dinh cuang dp chong 
cat truc?t giOa cac lap BTN tren cac mau thd trong 
phong va m§u khoan ngoai hien truong. 
TL/ KHOA: Cuang dp chong c§t giua hai lop, mat 
duong be tong nhpa, ap lUC phap tuyen, thiet b| cSt 
ABSTRACT: Shear deformation between layers 
of asphalt concrete is one of the basic causes 
of common damages and failures on asphalt 
pavement Therefore, the study on shear strength 
IS an urgent and important issue The paper briefly 
introduces several shear strength tests in laboratory, 
manufacturing shear test device with normal load 
actuator supplying the normal pressure At the 
same time, some initial results from the application 
of manufactured device to determine the interlayer 
shear strength on the prepaired and cored samples 

KEYWORDS: Interlayer shear strength, asphalt 
paverment, normal pressure, shear test device. 

Trong do, thi nghiem keo dinh b i m (thi nghiem keo dinh 
bam true tiep va thi nghiem keo dinh b im gian tiep), thl 
nghiem xoln, thi nghiem cat (thi nghiem eSt true ti^p c6 
hole khdng cd lUc dpe true, th i nghiem ci t dinh bam 3 
diem hoac 4 diem) dupe md t l trong Hinh 1.2. 

1 . MOT SO MO HiNH THf NGHI|M TRONG PHONG 
XAC DINH CU"dNG DO CHONG CAT GIQA HAI LCfP BTN 

Cac nghien edu trudc day da chi ra rang, khi dinh 
bam gida cle Idp BTN khong dam bao, mat dUdng cd 
nguy ca eao bi pha hoai do cat trupt, die biet tai nhdng 
viing khi hau ndng, khu vUe thudng xuyen chiu lue 
ngang Idn [8,11,12]. Td nhdng nam 1970 den nay, nhieu 
md hinh va phuong phap thi nghiem da dUde nghien cdu 
ap dung de dinh g i l dng xd dinh bam gida hai ldp BTN 
td 3 md hinh dng xd CP ban: Cit, keo va xoan (Hinh 1.1). 
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Hinh 1.1: Cie md hinh dinh gii iing xudinh bim cabin 

khong CO luc ilotIn.c trac tiSp co lac doc trac dinh bun 3 ii&n dinhh»i4«ta 

Till nghieiD Thl nghipin Tlii ngbieffl loui 
kcQ f nrc tiep keo giin l i ^ 

Hinh 1.2: Cic phuong phip thinghiem dinh gii 
ung xu dinh bam [10] 

Trong cac phuong phap thi nghiem v l thiet bj trong 
phdng de xlc djnh cUdng do chdng c i t cua ldp dinh 
b im, eae thi nghiem cat trUc tiep ed hole khdng cd lUc 
doc true duoc sd dung rdng rai va phd bien nhat. Cae thi 
nghiem keo. xoln, cat ba diem hole bdn diem it dUOc si/ 
dung do thi nghiem phdc tap va khdng sd dung duac 
cho tat el cle loai ket eau BTN. Vi du, thi nghiem keo gian 
tiep ndi rieng hay thi nghiem keo ndi chung khdng co 
kha nang de xlc dinh cudng do chju cat ldp dinh bam khi 
chieu day Idp BTN Idn va khdng cd kha nang xae djnh Inli 
hudng cua sy chen mdc gida cac hat cdt lieu. Trong khi 
d d thi nghiem xoln khdng thieh hap cho viec xae^dirjii 
eudng dp ehdng eat trong trUdng hcfp Idp BTN cd ket cau 
yeu vi du nhu BTN rong. 
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Vdi nghien cdu chi ti^t ve dfnh bam gida hat Idp BTN, 
thi nghiem cat triic tiep cd lUe dpe true phii hpp hOn so vdi 
thi nghiem eat trUc tiep khdng ed lUc doe true do ed xet den 
ap luc thang ddng khi banh xe chay tren mat dUdng. NhUoc 
i^em ndi chung ciia thi nghiem eat true tiep la Ung suat cat 
khdng ddng nhat trong qua trinh eat. Mat khac, thi nghiem 
cat true tiep ed lue dpe trye eiJng chua tinh den Inh hudng 
cua t l i trpng lap nhutrong thi nghiem eat ddng.Tuy nhien, 
thi nghiem cat dpng tien hinh phdc tap, trong khi do thi 
nghiem elt true tiep cd luc dpc trye eho phep xae dinh 
duoc cudng do chju eat ciia Idp dinh bam mdt eleh nhanh 
chdng, dan gian va thuan tien. Mau thdcd the dupc khoan 
tir hien trudng hoac dupe ehe bj trong phdng thi nghiem. 
Thiet bl thi nghiem Marshall hole thiet bj thi nghiem CBR 
cd the duoc tan dung de tao ra mdt lUc cat tap trung khdng 
ddi de tao ra mdt tde do ehuyen vt eat khdng ddi tai Idp 
dinh b im. Bp phan tao ra ap lUc phip tuyen duy tri khdng 
dot trong sudt qu i trinh thi nghiem cd the dung xi-lanh khi 
nen hoac xi-lanh thiiy lUc. Do vly, phuong phap thi nghiem 
cat true tiep cd lUc dpc trye dupc xem nhu phUPng phap 
thi nghiem thich hop va cP b in cho cae phUPng phip thi 
nghiem xac djnh cudng dp chdng cat gida hai Idp BTN. 

Hien nay, de md phdng dieu kien lam viec thuc te 
eua m i t dUdng, ddng thdi danh g i l nhdng Inh hudng 
CLia ma sat do ket cau be mat va do chat luang Idp dinh 
bam tao ra, md hinh eat truot ed xet them Ip lue phip 
tuyen duac sir dung trong nhieu nghien cdu nhU thiet 
bi ASTRA (Ancona Shear Testing Research and Analysis), 
LISST (Louisiana Interlayer Shear Strength Tester), NCAT 
Bonding device... Trong dd, thi nghiem ASTRA duoc 
sddung trong tieu ehuan eiiaYUNl/TS 11214 [7], NCAT 
dupe sd dung trong tieu chuan cita ALDOT- 430 [6]. LISST 
dupc Hiep hdi Xay dung mi t dudng va Van tai Hoa Ky 
bien soan th inh Tieu chuan AASHTOTPn4-l 5 [5]. 

6 Viet Nam, da cd mot sd t ie g i l trong nUdc nghien 
cull ve kh i nang ehiu elt trUpt gida cae Idp BTN tren thiet 
bi elt khdng cd lUc dpc true nhu Leutner (Nguyen Quang 
Phuc) [4], Leutner eli tien (Dao Van Ddng [1 ], Nguyen Ngpc 
Lan [3]) v l thiet bleat ddng (Hoang Tung) [2]... Tuy nhien, 
hien nay tai Viet Nam ehUa cd nghien edu nao lien quan den 
kha nang ehiu elt trupt giCra hai Idp BTN thue hien tren thiet 
bj eat cd lUe dpc trye.Trong nghien euli nay, nhdm nghien 
cdu da thiet ke, ehe tao thiet bj eat ed lUe doe trye theo md 
hinh thiet bi eat LISST d ip dng Tieu chul'n AASHTO TP114-
15. Thiet bj che tao dupe d l dUPc sd dung eho thi nghiem 
v l dat ket qua tdt. 

2. CH^ TAG THI^T Bf XAC OjNH Cl/CfNG 0 6 
C H 6 N G C A T GIUTA H A I L6P BTN c b XET DEN A N H 

HUdNG CUA AP LLTC P H A P T U Y ^ N 
Thiet bj dupe che tao bao gdm hai phan ehinh la bd 

khung cat lam bing hpp kim nhdm (tao bdi mdt khung 
cat va mpt khung phin lue) va bd phan xi-lanh khf nen tao 
ap lue ph ip tuyen.Trongdd, ehi cd khung eat dupe phep 
di chuyen, cdn khung phin lUc la cd djnh, bd phan lao 
ap lue ph ip tuyen cd the thao rdi trong trudng hpp elt 
thuan tuy khdng ed I p lUc phip tuyen. Kich thudc khung 
t l i che tao theo khuyen d o I I 304.8mm (12 in). Khoing 

each gida cac khung t l i va khung phin lUe la 12.7mm 
(1/2 in). Mau hinh try duac dat ed djnh ben trong vdng 
dai gida khung eat va khung phan lUc, sau dd tien hanh 
gia tai cho cle khung eat. Tang dan t l i trong thang ddng 
cho den khi xiy ra pha hoai c i t gida elc Idp. Thiet bi sd 
dyng eho viec thi nghiem eudng dp chiu cat gida eie Idp 
duoc thiet ke sao cho thieh hpp vdi hau het eie may thi 
nghiem cp, cd sde chiu t l i tuyen tinh gan nhu khdng ma 
sit nham duy tri ehuyen dpng theo ehieu doc, cd cac e lm 
bien do theo ehieu chuyen vj th ing ddng va nam ngang. 

Co ehe cua thi nghiem nay la tac dung ddng thdi hai 
luc, gdm lUe eat theo phUong thang ddng va lUe dpc true 
(lue phap tuyen) theo phuong ngang. Trong do, lue cat 
la lUe tap trung khdng doi de tao ra mpt tde dd ehuyen 
vj eat khdng doi tai mat tiep xiie gida hai Idp BTN. Tdc do 
ehuyen vi cat theo Tieu chuan AASHTO TP114-15 I I 2.54 
mm/phut [5]. Vi vay, thiet bi thi nghiem Marshall hole 
thiet bi thi nghiem CBR cd the duac sddung de gia t l i eho 
thiet bi eat.Thiet bj gia tai phl i ed kh i ning d ip dng cac 
yeu cau tdi thieu quy dinh trong Bdng 2. ?. Thiet bj che tao 
dupe g i n kem vdi cac cam bien lue v l elm bien chuyen 
vi, tieh hpp vdi may (Vlarshall tU ddng (deu da duac kiem 
djnh va hieu chuan) eiia Trung t i m Thi nghiem DUdng bd 
eaotde-TrUdng Dai hoc Cdng nghe GTVT. 

Bing 2.1. Yeu cau tdi thieu eho thiet bigia tii thinghidm [5] 

Cautao 

Lvc,N 

CSm bien bien ap vi pliin life, rnrn 

C3m bien bien ap vi phan theo chieu 
doc, ngang, mm 

Pham vi 

o-z50oa 

0-150 

0-2 

Do chinh xac (%) 

±1.0 
+Q.5 

±0,5 

Mat khac, I p lUe phip tuyen dUOe tao ra td xi-lanh 
nen khi dUPc kiem soat bang ddng ho do ap lUc khi nen 
va duy tri len mau thi nghiem vdi dp Idn khdng ddi. Trong 
Tieu ehuan AASHTO TP114-15 [5] quy djnh ve may nen 
khi cd kh i ning eung cap I p luc phip tuyen tdi thieu 
0.276IVlPa vdi cdng suat 0.212m^ moi phut de van hanh 
thiet bi truyen ddng khi nen Ip lue phip tuyen. Vdi thiet bi 
ehe tao, sd dyng may nen khi cd g in ddng hd do khi nen 
cung cap cho xi-lanh vdi ap luc thay ddt tdO den 01 MPa. 

Thf nghiem dUOc thUc hien vdi mau thd hinh try 
dudng kinh 150mm hole 100mm dUOc tao thanh tU it 
nhat hai Idp BTN. Trong Tieu ehuan AASHTO TP114-15 [5] 
khdng yeu eau ve ehieu day tdi thieu cho Idp tren va Idp 
dudi. Mau thd cd the dupe khoan td hien trudng hoac 
dupe che bj trong phdng thi nghiem. Mau thi nghiem 
duoc g idd nhiet dp phu hap tdi thieu la 02 gid. M iu dupe 
dat sao cho vi tri ranh gidi gida hai Idp nam gida khoang 
trdng giiTa hai ludi elt. Thiet bi duac dat len mdt may gia 
t l i , sau do tien hanh gia tat vdi tdc dd chuyen vj phu hpp 
len mau thd cho den khi mau bj pha hoai. Ghi gia tri lue 
cudi cung tac dyng len mau P̂  v l cac gia tri bien dang. 
Tfnh toan eudng dp ehiu c i t gida cle Idp nhU sau: 

Trong do: 
T - Cudng dp ehju eat gida cac Idp, Pa; 
P̂  - Lye pha hoai Idn nhat tac dyng len mau, N; 
D - Dudng kinh mau, m. 
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Hinh 2.1: Thiet bi thinghiem cat truot gida hai Idp BTAP cd xet 
den ip luc phap tuyen dugc che tao 

Sensor do / ^ ^ "" '"g ^""6 
chn;en Tinging 

BD ptiin uo 
Im: phap tuj 

Hinh 2.2: Thiet hi thinghiem LISST[5] 

3. KiT QUA XAC DjNH Cl/dNG 0 0 CAT TREN 
THieT Bj THi NGHIEM CATTRl/CfT GIUTA HAI L<5P BTN 
C6 XET DEN AP Lire PHAP TUY^N 

Thi nghiem eUdng dp eat dUPc thye hien tren thiet 
bi elt trucrt ed lue dpc true da ehe tao cho 480 mau thi 
nghiem trong phdng va 148 mau hien trUdng vdi dudng 
kinh mau iOOmm (Hinh 3.1 - 3.4). Ket qua thi nghiem 
cUdng do chiu cat xae dinh bang thiet bi ehe tao dupe 
so sanh vdi ket qua cua du an NCHRP 09-40 [9] thUc hien 
tren thiet bi LlSSTd cung tUdi dinh bam CRS-1, thi nghiem 
d nhiet do 25*'C va ciing cac cap ap lUc phap tuyen [0 va 
0.138MPa) the hien trong Bdng 3. I.Mac dii cac dieu kien 
thi nghiem ehi tiet trong hai nghien cdu la khac nhau (ti 
le tudi dinh bam, cap phdi, dieu kien Idp dudi, be mat Idp 
tiep xiic), tuy nhien gia tri thu duoc eiia nghien edu nay 
(0.16 - 0.42MPa] vin n§m trong khoang gia trj cua dp an 
NCHRP 09-40 (0.069 - 0 485 MPa) [9] 

Hinh 3.4: Mau sau thinghiem 
Bing 3.1. Ket qui eudng do cat 

>»"">" ? c 
Maulionq 0 

Dhong 0 1;3 

' Ci/bngiTachfingc^ixacainh 
bingthielblch£Ua(MPa) 

033 -042 

Mauhim 0 1 016 -027 
truong 1 0138 1 0 2B-037 

bing ChiA bj LISST(im) 191 

0075-0 3S1 

OJ16-04B5 

0.069-a25B 

0 IOS-0.359 

Ket qu i he sd phan t i n eiia eae thi nghiem tren thiet 
bi che tao dupc so sanh vdi he sd phan t in ciia dUan 
NCHRP 09-40 thue hien tren thiet bj LISST [9] the hien 
trong Bdng 3.2. Mde do phan t i n ciia mau thi nghiem 
trong phdng va mau khoan ngoai hien trUdng sir dung 
thiet bj tu ehe tao thap hdn so vdi k '̂t qui mau thi 
nghiem tren thiet bj LISST Trong ca hai nghien cdu, he s6 
phan tan C^eua mau khoan hien trUdng eao hon nhieu so 
vdi mau che bi trong phdng thi nghiem. Dieu dd dUOc ly 
giai do mdc dd phan tan C^the hien dd ddng deu trong 
chat lupng thi cdng. Khi thi cdng ngoai hien trUdng rat 
khd quan ly ehat luong v l d i m bao ddng deu tren toan 
bp doan tuyen dai do cac nguyen nhin nhU mUc dd tUdi 
dinh bam (tudi khdng deu), be mat tudi dinh bam (eo 
doan khd sach, nhim hayed doan ban, udt, mjn...)vaca 
do su thay ddi ciia thdi tiet... 

Bing 3.2 Ket qui he so phan tin cua ket qui thinghiem 

Hmh 3 1 Mau thi nghiem trong phong 

n 
Hinh 3.2: Mau khoan hien truong 

Ngoai ra, thiet bj che tao da dimg de thi nghiem 
xac dinh cUdng dp ehiu cat trupt gida hai Idp BTN cung 
dUPe thuc hien cho duan thuc te dUdng san bay New 
Jarkarta, Indonesia. Vdi cap phdi cdt lieu va bdt khoang 
dupe trdn san do nha thau, tU van g i lm si t v l nhl phin 
phdi nhua mang td Indonesia sang. Mau thf nghiem 
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duoc ehe bj tai Phdng Thi nghiem TrUdng Dai hoe Cdng 
nghe GTVT sddung nhu tuong polymer v l nhua dudng 
do Cong ty PT Nhua Bangun Sarana cung cap nham de 
d inh gia t i le tudi dinh b i m 0.4 va 0.6 Ift/m^ Ket qua thf 
nghiem thu dupc td 6 mau thd dudng kinh 100mm eho 
dd ph in tan td 1.26% den 3.42%. 

Qua mdc do ph in t i n eiia ket qu i thi nghiem vdi 
mau nghien edu v l mau cua du an thuc te eho thl'y, 
thiet bi cat cd luc dpe true dupc che tao cho ket qua 
danh g i l bUdc dau I I hoat ddng tot, dn djnh. Thiet bj 
duac ehe bj dam bao day dii cac yeu eau ky thuat de 
cap trong Tieu ehuan AASHTO TPI 14-15 [5]. Do dd, 
thiet bj hoan toan ed the sd dung de thuc hien cac thi 
nghiem lien quan den xlc dinh eUdng dd elt gida elc 
Idp BTN. 

4. KET LUAN VA KI^N NGHj 
Tir elc ket qu i nghien cdu thuc nghiem, ed the rut ra 

mdt sd ket luan sau: 
- Md hinh thi nghiem LISST va Tieu chuan AASHTO 

TP 114-15 de thi nghiem dinh g i l eudng dd eat truOt 
gida hai Idp BTN la hop ly; 

- Thiet bi thi nghiem eat phang ed xet den anh 
hudng eiia ap luc ph ip tuyen da duac thiet ke, ehe tao 
theo md hinh LISST phii hop vdi tieu chuan thi nghiem 
hien hanh; 

- MUc dp phin t i n ciia ket qua thi nghiem vdi mau 
nghien cdu va mau eua d u l n thuete eho thay thiet bi eat 
ed lUe doe true duac ehe tao eho ket qua hoat ddng tdt, 
on dinh; 

-Thiet bl holn toan cd the sddyng dethUe hien eae 
thi nghiem lien quan den xae dinh eudng do ehdng cat 
gida cac Idp BTN; 

- Can tiep tuc thi nghiem vdi loai mau ed dUdng kinh 
150mm de danh gia do dn dinh ciia thiet bi khi thi nghiem. 
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