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NGHIEN CUU PANH GIA KHA NANG SU DUNG CAP PHOI
THIEN NHIEN GIA CO XI MANG VA PHU GIA MAPEFLUID
N100 SP PE LAM MONG PUONG

RESEARCH ON USABILITY ASSESSMENT OF NATURAL DISTRIBUTION AS
CEMENT REINFORCEMENT AND MAPEFLUID N100 SP ADDTITIVE TO MAKE
SUBGRADE PAVEMENT
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Tom tat: Dé vira gidi quyét vén dé thiéu hut nguén vat liéu cap phoi dé dim (CPPD) vira sii dung
dwoc cap phai thién nhién (CPTN) trong cac I6p méng dwong ma khong kéo dai thoi gian thi cong, can
xem xét ap dung gidi phap gia coé CPTN bang xi mang két hop cac logi phu gia day nhanh qua trinh
hinh thanh cwng d¢. Bai bao trinh bay két qua nghién cizu qué trinh phat trién cuong dé cia CPTN
gia co xi mang (GCXM) két hop phu gia Mapefluid N100 SP. Trén co s¢ dé nhém tac gia danh gid kha
ndang sir dung logi vat liéu nay dé lam cac l6p méng dwong va dwa ra khuyén nghj vé thoi gian bdo
dwong phu hop.

Tir khoa: Cdp phéi thién nhién, cuwong do chiu nén, méng dwong, mé dun dan héi, phu gia
Mapefluid N100 SP.

Chi sé phan logi: 2.4

Abstract: In order to solve the problem of the deficient of crushed aggregate (CA) material source
and to use NDM in subgrade pavement layers without extending construction time, it is very necessary
to consider applying natural distribution materials (NDM) reinforcement solution as concrete combined
with additives to accelerate the forming strength process. This paper will present the results of this
research on the development process of strength of NDM CR combined with Mapefluid N100 SP
additive. On that basis, the authors will evaluate the ability to use this material in making sugrade

pavement layers and advancing recommendations on appropriate maintenance time.
Keywords: Natural distribution materials, compressive strength, sugrade pavement, elastic

modulus, additive Mapefluid N100 SP.
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1. Giai thigu

O bét ky thoi dai nao nganh giao thdng
van tai ludn la mach mau luu thong cua moi
qudc gia, gitr vai tro v0 cung quan trong trong
sy phat trién vé moi mit ciia dat nude. Trong
do, giao théng van tai duong bo la mot bo
phan quan trong cua két cau ha tang kinh té -
xa hoi.

Trong nhitng nam gan day, qua trinh dau
tu xay dung két ciu ha tang giao thong & Viét
Nam dién ra rat manh m&. Theo [1], dén nam
2030 Viét Nam s& dau tu, nang cap hé thong
quéc 16 gom truc doc Biac — Nam: Quéc 16 1,
Puong H6 Chi Minh; khu vyc phia Bac: cac
tuyén nan quat, vanh dai, qudc 16 khac; khu
vuc mién Trung: Quéc 16 217, 45, 46, 47, 48,
49...; khu vuc phia Nam, cac khu vuc Dong
Nam Bo Tay Nam Bo Xay dung va nang Cap
mot sb tuyén lén qudc 16; phat trién hé théng

duong bo ven bién, dudng hanh lang bién giai,
duong tinh, giao thong duong bo do thi, giao
théng néng thén. Theo [2], Viét Nam s& nhanh
chéng phat trién mang dudng bo cao téc, dy
kién dén nam 2030 co6 khoang khoang
5.800km.

CPDD dang 1a loai vat liéu chu yéu dugc
s dung dé lam cac 16p mong két ciu éo
duong, nhung ngudn vat liéu nay dang ngay
cang can kiét va trong tuong lai gan s& khdng
du cung cap cho tat ca cac du an noi trén.

Mit khéc, & Viét Nam nguon vat liu
CPTN c0 trix lugng rét I6n, nhung vi CPTN c6
cuong do thap tinh 6n dinh nhiét va nuéc kém
nén chu yeu méi dugc st duyng lam nén
duong. Bé co duge ngudn vat liéu 16n st dung
cho cac du &n trong thoi gian dai, dong thoi
tan dung toi da ngudn vat liéu CPTN sin c6
tai dia phuwong, can xem xét sir dung chat két
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dinh v6 co dé lam ting cuong do va kha ning
6n dinh nudc cua vat liéu. C6 nhiéu nghién
ctru vé van dé nay da duoc thyc hién ¢ trong
va ngoai nudc, hau hét déu cho két qua twong
dbi kha quan nhu [3-9].

Tuy nhién, khi str dung CPTN GCXM dé
lam cac 16p mong cua két ciu do dudng thi can
thoi gian bao dudng 14 ngay, do d6 lam cham
tién do cua cac dy an. Dé giai quyét van dé
nay can xem xét str dung céc loai phu gia gitp
day nhanh qué trinh hinh thanh cuong d6 cia
CPTN GCXM, mét trong s6 d6 1a phu gia
Mapefluid N100 SP.

Mapefluid N100 SP la phu gia siéu déo
dang long, la dung dich cé chia 34,5%
polymer hoat tinh. Cac polymer nay cé kha
nang phan tan cac hat xi mang va lam cham
qua trinh thuy héa cia xi ming. Theo cong b
cia nha san xuat, hiéu qua phan tan cua
Mapefluid N100 SP dugc thé hién nhu sau:

- Giam nudc so voi bé tdng khong dung
phu gia c6 cung do6 sut, do d6 lam tang cuong
d6, do chdng thim va do bén cho bé tong.

- Giam dong thoi luong nuéc va xi
ming cho bé tong ma khong 1am thay doi tinh
cbng tac cua nd, nho vay lam giam co ngot,
giam bao mon va giam su phat nhiét trong bé
tong trong qua trinh thay hoa.

2. Nghién ctru thwc nghiém

2.1. Vit liéu thi nghiém

Vat ligu CPTN dung trong nghién cuau
nay duoc ldy trén dia ban tinh Binh Pinh, tai
bon vi tri: Mau 01 - tai mo dat Thiét Dinh,
huyén Hoai Nhon, mau 02 - tai mé dat Nui Dat
Deo Hon Than, huyén Phi M, mau 03 - tai
mo dat NGi Mat, huyén Phu Cét, mau 04 - tai
mo dat Tan Puc, thi xi An Nhon.

Két qua thi nghiém xac dinh thanh phan
hat ctia cac mau CPTN nai trén cho thay, chi
c6 miu 04 dat yéu ciu theo [10] d& GCXM.
Vi vay céc tac gia s dung mau vat liéu nay dé
nghién ciru. Két qua thi nghiém cac chi tiéu ky
thuat cia CPTN duoc thé hién trong bang 2.

Bdng 1. Thanh phan hat ciia CPTN ding nghién cizu.

Luong |Tylésot| .. .. TCVN
Co sang | sOttrén | trén Tzalﬁ lot 8858 —
sang, sang 9 2011
CPTN
0, 0,
(mm) (9) (%) (%) logi B
37,5 0 0 100
25,0 205 6,78 93,22 75-95
9,5 711 23,50 69,72 40-75
4,75 568 18,78 50,94 30-60
2,0 362 11,97 38,98 20-45
0,425 421 13,92 25,06 15-30
0,075 338 11,17 13,88 5-15
<0,075 420 13,88 0
Bdng 2. C&c chi tiéu ky thugt ciia CPTN.
Ne Chi tiéu Két qua Theo [10]
b6 am dam
L1 néntéi uu, % 12,18 i
5 OGIOI han chay, 30,08 <35
%
3 | Chi s déo, % 10,44 <12
4 | CBR, % 36 >30
5 (I);os Angeles, 34,35 < 45 ddi voi
0 , 1
moéng dudi

Két qua ¢ bang 2 cho thdy mau CPTN
ding trong nghién ctru nay dat yéu cau ky
thuat dé GCXM lam mong duong theo [10].

Xi mang Nghi Son PCB40, thoa mén cac
yéu cau trong TCVN 2682-2009 [11].

Phu gia Mapefluid N100 SP do cong ty
Mapei Viét Nam cung cap.

2.2. Lwa chon ham lwgng xi ming cho
hén hop CPTN GCXM két hop phu gia
Mapefluid N100 SP

Dé c6 co so lya chon ham luong xi ming
hop 1y, nhom tac gia da tién hanh thi nghiém
xac dinh cé&c chi tiéu cuong do ddi véi céc to
mau CPTN gia c6 5%, 6%, 7%, 8% va 9% xi
miang theo khdi lugng hdn hop. Mau thi
nghiém duoc ché tao va bao dudng theo cac
quy dinh ¢ [12, 13, 14]. Kich thuéc va sb
lvong mau thi nghiém duoc tdng hop trong
bang 3.

Thi nghiém xac dinh cuong do chiu nén
(Rnén) Va chiu ép ché (Rkc) duoc tién hanh sau
khi mau dugc bao dudng du 14 ngay, con mo
dun dan héi duoc xac dinh & 14 va 28 ngay
tudi - (Edn1a) VA (Ednze). Thi nghiém xac dinh
cac chi tiéu cuong d6 cia CPTN GCXM dugc
thuc hién theo quy dinh cua cac tiéu chuan
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hién hanh: cuong d6 chiu nén theo [12], cuong
d6 chiu ép ché theo [13], con mé dun dan hoi
theo [14]. Cac két qua thi nghiém duoc tong
hop trong bang 4.

Bdng 3. Kich thuréc va sé lirong mau thi nghiém.

Chi Kich thuéc Ham lwong xi ming
tiéu mau gia co, %

D H S |6 | 7|89

Rnen 152 117 | 3 | 3 | 3 | 3 | 3

Ric 152 117 | 3 | 3 | 3| 3| 3

Edh14 100 100 | 3 | 3|3 ]3] 3

Edhys 100 100 | 3 | 3|3 ]3] 3

Bdng 4. Tong hep két qua thi nghiém xac dinh cac chi
tieu cwong do cua CPTN GCXM.

5 2.52 0.25 122.29 300.76
6 2.74 0.32 146.42 327.53
7 3.06 0.36 152.12 | 372.46
8 3.34 0.38 169.36 | 398.06
9 3.73 0.44 176.09 404.34

Tur cac két qua thi nghiém & bang 4, xay
dung duoc cac biéu do quan hé giira cac chi
tiéu cuong d6 cia CPTN GCXM véi ham
luong xi mang nhu trén cac hinh 1 — 3. Tur do,
nhom tac gia rGt ra mot s6 nhan xét nhu sau:

- Céc chi tiéu cuong do cua CPTN
GCXM trong nghién cau ndy ting gan nhu
tuyén tinh khi ham lwong xi mang ting trong
khoang 5 + 9%;

- Khi ham luong xi mang ting tu 5 +
9%, md dun dan hdi cia mau CPTN GCXM &
14 ngay tudi tang cham hon so vi mau & 28
ngay tudi;

- Mo dun dan hdi cia mau CPTN
GCXM & 14 ngay tudi bang 41 + 45% so véi
mé dun dan hoi & 28 ngay tudi.

L4
& v =0.302x + 0.964
= RZ=0.9917
=35
5
.:A
£ 3
<
025
;;%

2

4 5 6 7 8 9 10

Ham lugng xi mang, %

Hinh 1. Biéu do quan hé gitta cwong do chiu nén

va ham luong xi mang.

y = 0.044x +0.042
R*=0.968

Cuong do ép ché, MPa
o
(98]
i

4 5 6 7 8 9 10
Ham lwong xi mang, %
Hinh 2. Biéu do quan hé giita cwong dé ép ché
va ham luong xi mang
450

y = 27.769x + 166.25
o 400 R?= 0.9483
&
= 350
2 300
B 250
S 200 v = 13.054x + 61,878
o
= R?*= 0.9532 "
“ 150 e
—
100
4 5 6 7 8 9 10
Ham lugng xi ming, %
e FHdhl4 (MPa) Edh28 (MPa)
—— Linear (Edh14 (MPa)) Linear (Edh28 (MPa))

Hinh 3. Biéu do quan hé giita mé dun dan hoi

va ham luwong xi mang.

Trén co sé cac két qua thi nghiém, nhoém
tac gia tien hanh danh gia kha nang su dung
loai vat liéu nay lam cac I16p mong két cau ao
duong theo [10].

Bdang 5. Dadnh gid kha nang sur dung CPTN GCXM
lam moéng dwong theo chi tiéu cuong dé chiu nén.

0 Danh gia kha nang sir dung theo
X/IS/I |5|n|:é>n' TCVN 8858-2011
a Moéng dwéi Méng trén
5 | 252 | PaWONGMOl | ppsno dat
truong hop
6 | 274 | PaTONGmMOl | ppsno dat
truong hop
DPat trong moi | Pat doi vai duong
7 3.06 R ) o A
truong hop cap Il tré xuong
Pat trong moi | Pat doi vai duong
8 3.34 \ x o &
truong hop cap Il tré xuong
Pat trong moi | Pat doi vai duong
9 3.73 . X i &
truong hop cap Il tré xuong
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Bdng 6. Pdnh gia kha nang sir dung CPTN GCXM
lam mong dwong theo chi tiéu cuong dé ép ché

0 Danh gia kha ning sir dung theo
X/l(\)/l I\F/‘I;Q TCVN 8858-2011
a Moéng dwéi Mong trén
5 | 025 | Pattongmol |y 50 dat
trueong hop
DPat trong moi n
6 0.32 treong hop Khong dat
Pat trong moi | Pat ddi véi duong
7 0.36 \ % o A
troeong hop cap Il tré xuong
Pat trong moi | Pat ddi véi duong
8 0.38 \ x o A
trueong hop cap Il tré xuong
Pat trong moi | Pat ddi véi duong
9 0.44 N X r oA
truong hop cap Il tré xuong

Két qua & céc bang 5 — 6 cho thay, véi
ham luong xi ming gia cb tir 5%, mau CPTN
GCXM dung trong nghién ciru nay dat yéu
cau lam Iép mong dudi két cau do duong trong
moi truong hop. Voi ham lugng xi mang gia
co tir 7%, mau vat liéu nay dat yéu cau lam 16p
mong trén cho duong tir cip 11 tré xudng theo
[10]. Trén co sé danh gia cac chi tiéu kinh té
va ky thuat, trong nghién ciu nay, nhom tac
gia chon ham luong xi ming 7% theo khdi
luong hdn hop dé tién hanh khao sat anh
huong cua phu gia Mapefluid N100 SP dén
qua trinh hinh thanh cuong do cua CPTN
GCXM.

2.3. Panh gia anh hwéng caa phu gia
Mapefluid N100 SP d@én qua trinh hinh
thanh cwong do caia CPTN GCXM

Trong nghién ciru nay, nhom tac gia danh
gi4 anh hudng cua phu gia Mapefluid N100
SP dén qua trinh hinh thanh cudng d6 chiu nén
va cuong d6 ép ché cia CPTN GCXM 7%.
Phu gia Mapefluid N100 SP dugc st dung véi
ham luong 0,8 1it/100 kg xi mang theo khuyén
Cc40 cuia nha san xuat.

Céc polymer cai tién trong phu gia Mapefluid
N100 SP c6 t&c dung phén tan cac hat xi mang
trong qua trinh thiy hoa lam day nhanh qua
trinh phat trién cuong d6 cia CPTN GCXM.
Trén co s& d6, nhom tac gia tién hanh thi
nghiém xac dinh cuong do chiu nén va cuong
d6 ép ché cia CPTN GCXM két hop phu gia
Mapefluid N100 SP ¢ 3 va 5 ngay tudi. Quy
trinh dic mau, bao dudng mau va thi nghiém
cuong do chiu nén duogc thuc hién theo [12],
cudng do chiu ép ché theo [13]. Két qua thi
nghiém va danh gia kha nang sir dung CPTN

GCXM két hop phu gia Mapefluid N100 SP

theo [10] duoc thé hién trong bang 7.

Bdng 7. Két qua thi nghiém céc chi tiéu cuong dé cia
CPTN GCXM két hop phu gia Mapefluid N100 SP.

Két qua thi Panh gia khi ning sir dung
nghiém theo TCVN 8858-2011
Isl”;; I\I} IkDCa Méng duéi Mong trén
Két qua thi nghiém ¢ 3 ngay tudi i
Pat trong moi bat d(A)l’V(')‘I
3.12 0.40 t.ruémg hop. duong cap 111
j tré xuong
Két qua thi nghiém & 5 ngay tudi
Dat trong moi Dat doi véi
3.72 0.42 - i duong cap 111
truong hop . A
tro xuong

Tur cac c&c bang 5— 7, nhom tac gia rut ra
mat s6 nhan xét nhu sau:

- Céac polymer cai tién trong phu gia
Mapefluid N100 SP c6 tac dung phén tan cac
hat xi mang trong qua trinh thily hoa lam day
nhanh qué trinh phat trién cuong d cia CPTN
GCXM.

- Gia tri cuong do chiu nén cua mau
CPTN GCXM 7% c6 s dung phu gia
Mafeiluid N100 SP & 03 ngay tudi (3.12 MPa)
dat 83.87% gia tri cuong d6 chiu nén ¢ 05
ngay tudi (3.72 MPa) va lén hon so v6i mau
khong sir dung phu gia & 14 ngay tudi (3.06
MPa);

- Gia tri cuong d6 chiu nén cua mau
CPTN GCXM 7% c6 st dung phu gia
Mafeiluid N100 SP & 05 ngay tudi (3.72 MPa)
Ién hon so véi mau khong sir dung phu gia ¢
14 ngay tudi (3.06 MPa) va dat 99.73% gia tri
cudng do chiu nén cia mau CPTN GCXM 9%
& 14 ngay tuoi (3.73 MPa);

- Gia tri cuong do ép ché cua mau
CPTN GCXM 7% c6 st dung phu gia
Mafeiluid N100 SP & 03 ngay tudi (0.40 MPa)
dat 95.24% gié tri cuong do ép ché ¢ 05 ngay
tudi (0.42 MPa) va lén hon so v6i mau khong
st dung phu gia 14 ngay tudi (0.36 MPa):;

- Cuong do6 ép ché cua mau CPTN
GCXM 7% c6 sir dung phu gia Mafeiluid
N100 SP & 05 ngay tudi (0.42 MPa) 1én hon
so véi mau khong sir dung phu gia ¢ 14 ngay
tudi (0.36 MPa) va dat 95,54% so v&i gia tri
cudng do ép ché cuia mau CPTN GCXM 9%
khong sir dung phu gia & 14 ngay tuéi (0.44
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MPa);

- Mau CPTN GCXM 7% c6 st dung
phu gia Mafeiluid N100 SP & 03 va 05 ngay
tudi déu théa méan cac yéu cau vé cuong do
chiu nén va cuong do ép ché dé 1am I6p méng
duéi két cAu 40 duong trong moi truong hop
va mong trén ddi voi duong cap 111 tre xudng
theo [10][10]. Nhu vay, su dung phu gia
Mapefluid N100 SP trong hén hgp CPTN
GCXM c6 thé rat ngan thoi gian bao dudng
sau thi cong tir 14 ngay xudng con tir 3 dén 5
ngay.

3. Két luan va khuyén nghi

Trong diéu kién vé vat liéu va thi nghiém
nhu trong nghién ciru nay, cac tac gia rat ra
maot s6 két luan nhu sau:

- CPTN GCXM thoa mén yéu cau dé l1am
cac l6p mong duong 6 t6 theo [10], gilp giai
quyét van dé thiéu hut nguon vt liéu CPPD;

- C6 thé sir dung mau CPTN GCXM tir
5% dé lam I6p moéng dudi trong moi trudng
hop, mau CPTN GCXM tir 7% dé lam 1p
mong trén cho dudng tir cp 111 trg xudng;

- St dung phu gia Mapefluid N100 SP vaéi
ham luong 0.8 1it/100kg xi ming trong hon
hop CPTN GCXM c6 thé rat ngin thoi gian
bao dudng sau thi cong tir 14 ngay xudng con
tir 3 dén 5 ngay;

Trén co s& cac két qua nghién ciu cua
minh, nhém tac gia khuyén nghi cac co quan
chic nang cho phép sur dung vat licu CPTN
GCXM 7% két hop phu gia Mapefluid N100
SP véi ham lugng 0.8 lit/100kg xi ming dé
lam cac 16p mong két cau 4o duongQ
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