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Tom tit:

Thuec té khai thac dudng cho thiy, véi nhirng tuyén co cac diéu kién khai thac bat loi thi 16p méng cap phdi da
dam (CPPD) thuong kém on dinh, khong dap tng dugc yéu cau vé kha ning chiu lyc va phan b tai trong
xudng cac 16p bén dudi, dan dén sy xut hién cua cac loai bién dang va hu hong khac nhau trén mat duong
nhu lan vét banh xe, nat, 6 ga. Str dung 16p moéng CPPD gia ¢b xi mang (GCXM) la mét giai phap hiéu qua
gilp giai quyét van dé trén. Bai bao trinh bay két qua nghién ctru anh huong caa ham lwong hat thoi det dén
cuong d6 chiu nén va cudong do chiu kéo khi ép ché cia CPPD GCXM 5%. Két qua nghién ciru cho thay khi
ham lugng hat thoi det ting tir 14% Ién 22%, cudng d6 chiu nén va chiu kéo khi ép ché ¢ 14 ngay tudi cia
CPPD GCXM 5% giam tuong ting 36,54% va 31,02%. Hon hop CPPD GCXM 5% véi ham lugng hat thoi
det tir trén 18% dén 22% nhu trong nghién ciru van dap ang yéu cau vé cuong do dé lam 16p mong trén cho
duong tir cap 11 tro xudng.

Tir khéa: Cap phdi da dam; Cap phdi da dam gia cb xi mang; Cudng d6 chiu kéo khi ép ché; Cuong d6 chiu
nén; Ham lugng hat thoi det.

Abstract:

The reality of road construction shows that, for routes with unfavorable mining conditions, the aggregate
crushed stone bases for road pavement are often unstable, unable to meet the requirements for load-bearing
capacity and load distribution to lower layers, leading to various types of deformation and damage on the road
surface, such as rutting, cracks, and potholes. Using cement treated aggregate crushed stone bases for road
pavement is an effective solution to address this problem. This article presents the research results on the effect
of the flakiness and elongation index on the compressive and splitting tensile strength of 5% cement treated
aggregate crushed stone. The study shows that when the flakiness and elongation index increased from 14%
to 22%, the compressive and splitting tensile strength at 14 days of the age of 5% cement treated aggregate
crushed stone decreased by 36,54% and 31,02%, respectively. The 5% cement treated aggregate crushed stone
with flakiness and elongation index ranging from 18% to 22%, as studied in this research, still meets the
strength requirements for use as pavement base course for class 3 roads and lower.

Keywords: Aggregate crushed stone; Cement treated aggregate crushed stone; Splitting tensile strength;
Compressive strength; Flakiness and elongation index.
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1. Gigi thigu
Theo TCVN 8859:2011 [1], CPDD la hdn hop vat
liéu d4 c6 thanh phan hat theo nguyén Iy cip phdi,
duoc sir dung phd bién dé 1am céc 16p méng trong
két cau ao duong. Tuy nhién, déi vai nhiing tuyén
duong gap cac diéu kién khai thac bét loi nhu luu
lwong phuong tién 16n va cé nhiéu xe tai trong nang
thdng qua va thuong xuyén chiu bt loi 4m, 16p
CPDD lai khong dap img duoc yéu cau vé kha ning
chiu lyc va phan bb tai trong xudng cac I6p bén
dudi, dan dén sy xuét hién cia nhiing loai bién dang
va hur hong trén mat duong nhu han 1an vét banh xe,
nat, 6 ga. Trong cac truong hop bat loi d6 nén sir
dung CPBD GCXM véi ham lugng 3+6% [2] theo
khéi luong hdn hop cbt liéu khé dé 1am 16p méng
két cau 4o duong. Lép CPPD GCXM c6 cudng do
va d6 on dinh cao nho s chén méc, lap day cua
khung cét liéu va tac dung két dinh ciia xi méng sau
khi thiy hda. Lop vat liéu nay 1a mot khéi thong
nhat, c6 kha nang chiu lyc cao va phan bé tai trong
banh xe trén di¢n tich 16n hon nho d6 1am giam ung
suét tac dung xudng cac 16p két cdu bén dudi, co
tinh 6n dinh nudc cao hon so vai 1op méng CPED.
D3 c6 mot sb nghién ctu vé CPPD GCXM dugc
thuc hién ¢ trong va ngoai nudc [3]-[9].

Nhom téc gia tai nghién ciu ¢ [3] cho thiy, cac
chi tiéu cudng @6 cua hdn hop CPPD GCXM phy
thudc vao céc bién phéap bao dudng. Nghién cuu [4]
chi ra rang, cuong d6 chiu nén va cudng do chiu kéo
khi ép ché ¢ 14 ngay tudi cia hdn hgp CPPD
GCXM tang ti 1€ thuan véi ham lugng hat trén sang
19 mm trong hdn hop. Nghién ciru [5] d& xuit mot
s6 giai phap giam thiéu nut phan anh ddi voi mat
duong bé tong nhua duoc dat trén 16p méng vat liéu
hat gia ¢6 xi mang. Nghién ctu [6] cho thay, tro bay
gidp cai thién tinh thi cong cia CPBD GCXM, tang
cuong d6 va do linh dong cho hon hop, giam phan
tang cdt lieu va cong dam nén khi thi cong, day
nhanh qua trinh hinh thanh cuong d6 16p mong.

Tuy theo cip hang k§ thuat ciia dudng va vi tri
duoc sir dung trong két ciu 4o duong ma hdn hop
CPPD GCXM phai dam bao c4c yéu cau vé cuong

do & 14 ngay tudi duoc quy dinh tai bang 3 TCVN
8858:2011 [2]. CPPD va cip phdi thién nhién ding
dé GCXM phai c6 ham luong hat thoi det khong
qué 18% [2]. Tuy nhién, hién chua co cac nghién
ctiu danh gi anh huang ciia ham luong hat thoi det
dén céc chi tiéu cuong do cua hdn hop CPPD
GCXM. Véi muc tiéu lam rd co sé khoa hoc va dua
ra khuyén nghi vé ham luong hat thoi det cho phép
trong hon hgp CPPD GCXM, nhom tac gia da thuc
hién nghién cau nay.

Bai bao trinh bay két qua thi nghiém danh gia
anh huong ciia ham lugng hat thoi det dén cuong do
chiu nén va cudng do chiu kéo khi ép ché ciia hon
hop CPBD GCXM. Nam ham luong hat thoi det
dugc sir dung trong nghién ciu nay la 14% (CP1),
16% (CP2), 18% (CP3), 20% (CP4) va 22% (CP5)
theo khéi lugng hdn hop CPPD.

2. Nghién ciru thuc nghiém

2.1. Vat liéu thi nghiém

Han hop CPPD ¢6 ¢ hat I6n nhat danh dinh 37,5
mm, duoc Iy tai mo da Tan Cang, tinh Dong Nai.
Cong tac lay mau da thi nghiém dugc thuc hién theo
c4c yéu cau trong tiéu chuan TCVN 7572-1:2006
[10]. M&u CPPD c6 thanh phan hat (bang 1) va cac
chi tiéu co 1y dat yéu cau ¢ GCXM theo TCVN
8858:2011 [2].

Bang 1. Thanh phan hat caa mau CPPD.

Y&u cau theo

. Ty 1€ trén o ta
\CU sang tich Ty‘le lot TCVN
sang, lity, Sang,  gg58:2011 [2]
mm %
% Max  Min
50 0 100 100 100
37,5 0 100 100 95
19 27,4 72,6 78 58
9,5 52,2 47,8 59 39
4,75 71,3 28,7 39 24
2,36 82,45 17,55 30 15
0,425 89,54 10,46 19 7
0,075 96,61 3,39 12 2
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Tir mau CPPD ban dau, nhém téc gia da sang dé
phén tach cAc nhom hat 0x5 mm, 5x10 mm, 10x20
mm va 20x40 mm, sau d6 tién hanh xéac dinh ham

luong hat thoi det dbi voi tirng nhém hat va mau cap
phéi theo TCVN 7572-13:2006 [11]. Két qua duoc
thé hién trong bang 2.

Bang 2. Két qua xac dinh ham luong
hat thoi det cia mau CPPD.

Ty 1€ Y 1¢ hat Ty lf_a hat
theo : thoi det
. thoi det theo L
Nhém hat  khoi nh('m.l hat cia
lwgng, o CPDD,
[0)
% & %
0x5 mm 29,73 -
5x10 mm 19,37 32,60
12,50
10x20 mm 24,90 14,19
20x40 mm 26,00 10,18

Hinh 1. Thi nghiém xac dinh ham luong hat thoi det.

Pé c6 duoc cac mau CPPD véi nhiéu ham luong
hat thoi det khac nhau, nhom tac gia da thay doi ty
I¢ hat trong c&c nhom 5x10 mm, 10x20 mm va
20x40 mm, sau d6 phdi tron lai cac hdn hop cap
phéi theo thanh phan hat cia mau ban dau. Két qua
phéi tron cac mau CPPD duoc tong hop trong bang
3. Trong nghién ctru ndy st dung xi mang poodc lang
hén hop Vicem Ha Tién PCB30, thoa man cac yéu
cau cia TCVN 6260:2020 [12]. Nudc dé tron
CPDPD GCXM théa man c&c yéu cau duoc quy dinh
trong TCVN 4506:2012 [13].

Bang 3. Ty Ié phdi tron cac nhom hat véi cac ham lwong hat thoi det khac nhau.

Ty 18 phéi trén Ty 1€ hat thoi det the0~nh6,m hat’ dwge dem phdi tron cac
STT Nhém hat theo khéi mau cap phoi, %
lwgng, % cP1 CP2 CP3 CP4 CP5
1 0x5 mm 29,73 - - - - -
2 5x10 mm 19,37 35,50 40,5 45,0 55,8 56,0
3 10x20mm 24,90 14,00 16,0 18,2 18,0 22,0
4 20x40 mm 26,00 14,00 16,0 18,2 18,0 22,0

2.2. Chuan bi miu va thi nghiém

Dua trén khuyén cao cua TCVN 8858:2011 [2],
ham luong xi ming sir dung dé gia c6 CPPD nam
trong khoang 3+6% theo khéi luong hdn hop cét
ligu khd. Ham lugng xi mang stir dung trong nghién
cau nay la 5%.

Vi ham luong xi ming gia ¢b da lwua chon,
nhém tac gia ché bi cac t6 mau va thuc hién thi
nghiém dam nén Proctor theo phuong phap II-D dé
xac dinh dung trong khd 16n nhat va d6 am tbi uu
ctia cac mau CPPD theo TCVN 12790:2020 [14].
Két qua thi nghiém duoc téng hop trong bang 4.
Qua d6, cho thdy khi ting ham lugng hat thoi det,
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dung trong khé 16n nhat cia CPPD GCXM giam,
con d6 am t6i wu cia hdn hop ting. Diéu nay dugc
giai thich do ham luong hat thoi det tang da anh

huong dén su sip xép va chén méc cua cac hat cét
ligu, dan dén thé tich 15 rdng trong hdn hop tang 1én,
sirc can dam nén ciing 16n hon.

Bang 4. Két qua thi nghiém dam nén Proctor cia cac mau CPPD GCXM 5%.

Dung trong kho 16n nhat Do am tbi vu

STT  Cép phoi glem? %
1 CP1 2,388 3,93
2 CP2 2,378 4,13
3 CP3 2,366 4,34
4 CP4 2,340 4,55
5 CP5 2,313 4,82

dudng mau thi nghiém duoc thuc hién theo cac quy
dinh cia TCVN 12790:2020 [14] va TCVN
8862:2011 [15]. Mau thi nghiém la mau hinh try c6
duong kinh 152 mm va chiéu cao 117 mm. Sé
lwong mau thi nghiém duoc téng hop trong bang 5.
Bang 5. Tong hop s6 luong mau thi nghiém.

Tron cac hdn hop CPPD GCXM 5% & cac do am
t6i wu da xac dinh & trén, sau d6 duc cac to mau dé
thi nghiém cuong do chiu nén (Rnen) Va cuong do
chiu kéo khi ép ché (Rkc). Quy trinh ché tao va bao

, , Rnén Rke
Cap phoi
7 ngay 14 ngay 7 ngay 14 ngay

CP1 3 3 3 3
CP2 3 3 3 3
CP3 3 3 3 3
CP4 3 3 3 3
CP5 3 3 3 3

Thi nghiém duoc thuc hién sau khi mau duoc bao 3. Két qua thi nghiém va thao luan
dudng da ngay theo quy dinh. Thi nghiém xac dinh
cuong d6 chiu nén dugc thuc hién theo TCVN
8858:2011 [2], cuong do chiu keo khi ép ché theo

TCVN 8862-2011 [15].

Céc két qua thi nghiém cuong do chiu nén va cuong
do chiu kéo khi ép ché cua cac mau CPPD GCXM
& 7 va 14 ngay tudi duoc tong hop trong bang 6 va
trén cac hinh 2 va 3.

Bang 6. Két qua thi nghiém cac chi tiéu cudng do ciia cdc mau CPPD GCXM ¢ 7 va 14 ngay tubi.

Cuong do chiu nén Cuong do chiu kéo khi ép ché

Mau cip phéi Mpa Mpa
& 7 ngay & 14 ngay 0 7 ngay & 14 ngay
CP1 9,432 11,996 0,438 0,577
CP2 8,419 11,272 0,433 0,546
CP3 7,179 10,221 0,411 0,499
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Cudng do chiu nén Cudng do chiu kéo khi ép ché
MAu cép phoi Mpa Mpa
¢ 7 ngay & 14 ngay 6 7 ngay ¢ 14 ngay
CP4 6,003 9,328 0,359 0,437
CP5 5,613 7,613 0,307 0,398

13.000
12.000
11.000
10.000
9.000
8.000
7.000
6.000
5.000

4.000
12 14 16 18 20 22 24

11,996

Cwong dé chiu nén, MPa

Ham lwgng hat thei det, %

© Cudng d6 chiu nén & 7 ngay tudi, MPa
O Cuong d6 chiu nén & 14 ngay toi, MPa

Hinh 2. Két qua thi nghiém xac dinh cudng do chiu nén cua cac mau CPPD GCXM.

0,650

0.600 0.577
0,550
0,500
0.450
0.400
0.350
0,300
0,250

0.200
12 14 16 18 20 22 24

0.546

0.438

Cwing d chiu ép ché, MPa

Ham lwong hat thoi det, %
©Cudng d6 chiu ép ché ¢ 7 ngay tudi, MPa
O Cuwdng dé chiu ép ché & 14 ngay tudi, Mpa

Hinh 3. Két qua thi nghiém xéac dinh cudng do chiu kéo khi ép ché cia cac mau CPPD GCXM.

Két qua thi nghiém trong bang 6 va trén cac hinh 2 tang da anh hudng dén su sap xép va chén moc cua

va 3 cho thay: céc hat dan dén su kém 6n dinh cua khung cét liéu;
e Cuong do chiu nén va cuong do chiu kéo khi e Khi ham luong hat thoi det tang tir 14% dén

ép ché ctua hon hop CPPD GCXM giam khi ham  22%, cudng do chiu nén & 7 va 14 ngay tudi cia
lwong hat thoi det trong hon hop ting trong khoang  hdn hop CPPD GCXM giam twong ung 40,49%
14+22%. Diéu nay duoc giai thich 12 do cac hatthoi  va 36,54%, con cudng do chiu kéo khi ép ché 67
det ¢ kha nang chiu huc kém, d& gdy v&. Ngodira, va 14 ngdy tudi giam tuong ung 29,91% va
nhu da phan tich ¢ trén, khi ham lugng hat thoi det  31,02%);
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e Cuodng dd chiu nén & 14 ngay tudi caa hdn hop
CPBD GCXM c6 ham lugng hat thoi det 20% va
22% la 9,328 MPa va 7,613 MPa, giam lan luot
8,74% va 25,52% so v&i mau co6 ham luong hat
thoi det 18% (ty 1€ gioi han theo TCVN
8858:2011 [2]):

e Cudng do chiu kéo khi ép ché ¢ 14 ngay tudi
ctia hon hgp CPPD GCXM c6 ham lugng hat thoi

det 20% va 22% la 0,437 MPa va 0,398 MPa,
giam lan luot 12,42% va 20,24% so véi mau co
ham lugng hat thoi det 18%.

Theo [2], cuong do chiu nén va cuong d6 chiu
kéo khi ép ché yéu cau & 14 ngay tudi caa CPPD
GCXM dung lam 16p méng két ciu 4o duong
trong cac truong hop khac nhau dugc quy dinh
tai bang 7.

Bang 7. Cuong d6 yéu cau caa CPPD GCXM dung lam Iép mong trén caa két cau o duong.

Vi tri l6p CPPD GCXM

Cuong dd yéu ciu theo TCVN 8858:2011

L6p moéng trén cho két ciu 4o dudng co tang mit bé tong

nhwa va bé tong xi ming ctia duong tir cap 11 tré 1én
Lép moéng trén trong cac trudng hop khac

Lép moéng dudi trong moi truong hop

MPa
Rnen & 14 ngay tudi Ry & 14 ngay tudi
>4,0 >0,45
>3,0 >0,35
>15 -

Cac sé liéu & bang 6 va bang 7 cho thay tit ca cac
mau CPPD GCXM 5% vé&i ham luong hat thoi
det tir 18% trg xudng thoa man yéu cau vé cudng
do dé 1am 16p mong trén cho két cau o duong co
tang mat bé tdng nhwa va bé tong xi ming cua
duong tir cap 11 trg 1én, con cac hdn hop ¢d ham
lugng hat thoi det 20+22% thoa méan yéu cau vé
cuong do dé 1am 16p méng trén cho duong tir cap
111 tré xudng.

4. Két luan

V6i cac diéu kién vé vat liéu va thi nghiém nhu
trong nghién cau nay, mot sb két luan duoc rit ra
nhu sau:

e Céac chi tiéu cuong d6 cua CPbD GCXM
giam khi ting ham luong hat thoi det trong hon
hop. Cu thé, khi ham luong hat thoi det tang tir 14%
18n 22% thi cuong do chiu nén va ép ché ¢ 14 ngay
tudi cia CPPD GCXM 5% giam tuong (ng
36,54% va 31,02%;

e Cudng do chiu nén & 14 ngay tudi cua CPPD
GCXM 5% c6 ham lugng hat thoi det 20% va
22% giam lan luot 8,74% va 25,52%, con cudng
do6 chiu kéo khi ép ché giam lan luot 12,42% va

20,24% so voi mau c6 ham luong hat thoi det
18%:;

e Hon hgp CPPD GCXM 5% véi ham lwong
hat thoi det tur trén 18% dén 22% van thoa man
yéu cau vé cudng do dé l1am 16p moéng trén cho
duong tir cap 11 tré xudng theo [2].

Nhom tac gia kién nghi can c6 thém cac
nghién cuu khac, dac biét la cac nghién ctu thuc
nghiém ngoai hién truong dé 1am 1d hon Vé co so
khoa hoc nham duwa ra gigi han vé ham luong hat
thoi det ddi véi CPPD ding d¢ GCXM lam céc
I6p mong duong trong cac truong hop khac nhau.
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