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Tom tit:

Viéc str dung cap phdi thién nhién gia ¢ xi ming két hop phu gia Descobon500 (DB500) lam cac I6p mong
duong s& gop phan giai quyét bai toan vé khan hiém ngudn vat liéu hién nay. Bai b4o trinh bay két qua nghién
ctru thyc nghiém trong phong xéac dinh cac chi tiéu cuong do ciia hdn hop cap phdi thién nhién gia ¢ xi mang
két hop phu gia DB500. Két qua nghién ciu cho thay, cuong do chiu nén va cudong do chiu ép ché cua cap
phdi thién nhién gia c6 8% xi ming c6 st dung phu gia DB500 cao hon mau khong st dung DB500 (mau dbi
chang) & 14 ngay tudi lan luot 1a 24,85% va 20,40%, & 28 ngay tudi lan luot 13 18,17% va 17,64%. Ngoai ra,
khi str dung phu gia DB500, cudng do chiu nén va cudng do chiu ép ché caa cip phdi thién nhién gia cb xi
mang ciing phat trién nhanh hon mau déi ching. Trén co s¢ két qua nghién ciu, nhém tac gia kién nghi sir
dung cap phdi thién nhién gia cb 8% xi ming két hop phu gia DB500 véi ham lugng 3,78 litVm?® hdn hop dé
lam 16p mong trén cua tang mit bé tong nhya va bé tong xi mang cho duong cap 11 tro 1én.

Tir khoa: Cap phdi thién nhién; Chi s6 CBR; Cudng do chiu nén; Cuong dé chiu ép ché; Phu gia DB500.

Abstract:

The current problem of scarcity of construction materials will be solved by using Descobon500 (DB500)
additive and cement-stabilized natural aggregate as the bases and subbases for road pavement. This paper
presents the results of an experimental study conducted to determine the strength characteristics of the cement-
stabilized natural aggregates using DB500 additive. Experimental results showed that the compressive and
splitting tensile strengths of the 8% cement-stabilized natural aggregates using DB500 additive are higher than
those without DB500 (control sample) in 14 days, with respective values of 24,85% and 20,40%, and in 28
days, with respective values of 18,17% and 17,64%. In addition, when using the DB500 additive, the
compressive and splitting tensile strengths of the cement-stabilized natural aggregates also developed faster
than those of the control sample. Based on the research results, the authors recommend using the 8% cement-
stabilized natural aggregates and 3,78 liters/m*® of DB500 additive as a layer for road foundations for asphalt
and concrete surfaces for class Il roads and higher.

Keywords: Natural aggregate; CBR index; Compressive Strength; Splitting tensile strength; DB500 additive.
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1. Gigi thigu
Nhan duogc sy quan tdm tir Chinh pha, mang ludi ha
tang giao thong duong bo Viét Nam dang timg budc
duoc hoan thién nham d4p tng nhu cau cong nghiép
hoa, hién dai hoa dat nuéc. Trong nhimg nim gan
day, hé théng duong cao tbc, duong qudc 16 va
duong dia phuong timg budce duge dau tu xay dung
méi, ndng cap va sira chira. Phan I6n trong s6 do st
dung I6p méng bang vat liéu cap phéi da dam. Tuy
nhién, ngudn cap phdi da dim dang ngay cang can
kiét dan dén su thiéu hut vat liéu dam bao chat
luong 1am céc 16p mong duong tai nhiéu dy an dang
trién khai. Trong khi d6, tai mot sé dia phuong &
Viét Nam, nguén vat lieu cap phdi thién nhién
(CPTN) ¢6 trit lugng rat Ién, nhung chét luong
khong dam bao do cudng do thap, kém on dinh
nhiét va nuéc nén chu yéu duoc sir dung dé dip nén
duong. Bé giai quyét van dé thiéu hut nguén vat ligu
str dung cho céc dy an dau tu xay dung cdng trinh
duong bo va han ché cac van dé tiéu cuc vé moi
trudng do khai thac d4 dam gay ra, dong thoi tan
dung duoc ngudn vat lidu dia phuong sin ¢, can
nghién ctru cai thién vat liéu tai chd bang cc chat
két dinh vo co dé thay thé cap phéi d4 dam lam cac
I6p mong duong. CPTN gia ¢b xi méng 1 loai vat
lidu 1am méng, mat duong rat phd bién nho tan
dung vat liéu tai chd nén gia thanh thap, tinh 6n dinh
nhiét va nuéc cao. C6 nhiéu nghién ciu vé van dé
nay d duogc thuc hién & trong va ngoai nudc, tat ca
déu cho két qua tuong ddi kha quan [1]-[9].

Trén co s& danh gia anh huong cla xi mang va
tro bay dén céc chi tiéu cudng do cua dét, nghién
cau [3] kién nghi sir dung dét tai chd gia cb 8% xi
mang két hop 2% tro bay dé 1am mong duong ¢ tinh
Long An. Nguyén Thanh Giang [4] d4 kién nghi sir
dung d4t gia c6 8-10% xi mang dé lam 16p méng
dudi cta duong 6 to trén dia ban tinh Binh Phudc.
Pham Hoang Nhan [5] cho ring st dung dat gia c6
8% voi két hop phu gia SA44/L.S40 vé6i ham lugng
1 1it/30 m® dat dé 1am duong 6 6 trén dia ban tinh
Bén Tre.

Ngoai ra, ciing ¢ thé xem xét phuong an gia cd
CPTN béng xi ming két hop phu gia dé 1am céc 16p
méng duong. Trong nghién cau cia Nguyén Vin
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Long va Diép Thanh Tung [6], trén co s& nghién
cuau anh hudéng cua xi mang va phu gia Mapefluid
N100 SP dén céc chi tiéu cuong do cia CPTN,
nhém tac gia kién nghi st dung vat liéu CPTN gia
b 7% xi ming va phu gia Mapefluid N100 SP voi
ham luong 0.8 1it/100 kg xi ming dé 1am céc 16p
maong két cu 4o duong.

Mot giai phap da duoc sir dung tai mot s6 dy an
& Viét Nam va budce dau cho két qua kha quan do 1a
gia ¢ dit tai chd bang xi ming két hop phu gia
DB500. bay la mét loai phu gia polymer do cong
ty C6 phan Thé giéi thdng minh cung cap, c6 tac
dung 1am on dinh dat, khong doc hai doi véi moi
trudng. Phu gia nay dugc ché tao bang phuong thic
polymer héa cac hop chét co tinh lién két hoa sinh
cao nho d6 tao ra san pham c6 tinh tham thau va lién
két cac vat chat trong dat mot cach bén viing.
DB500 phu hop Véi tat ca cac loai dat, dic biét 1a
dat cat, dat pha cat, dat soi doi.

Bai bao nay trinh bay két qua thuc nghiém xac
dinh mat s6 chi tiéu cudng do ciia CPTN gia o Xi
miéng két hop phu gia DB500. Trén co sé o, nhom
tac gia kién nghi ham lugng xi mang va phu gia
DB500 hop 1y dé gia c6 CPTN lam céc 16p méng
duong.

2. Nghién ciru thuc nghiém
2.1. Vat liéu thi nghiém
Vit liéu CPTN duoc lay tai 04 vi tri khac nhau trén
dia ban tinh Binh Dinh:

e Mau 01: Tai mo dat déo Binh Dé, huyén Hoai
Nhon, tinh Binh Binh;

eMaiu 02: Tai mo dat Nui Dat Péo Nhong,
huyén Phu My, tinh Binh Dinh;

e Mau 03: Tai mo dat Giong Diéu, huyén Tay
Son, tinh Binh Binh;

eM3iu 04: Tai mo dit Long My, huyén Tuy
Phudc, tinh Binh Dinh.

Két qua thi nghiém xéac dinh thanh phan hat cua
04 mau vat liéu theo TCVN 7572-2:2006 [10] duoc
thé hién trong bang 1.
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Bang 1. Két qua thi nghiém xac dinh thanh phan hat ctia cac mau CPTN.

Ham lwgng lot sang, %

Yéu chu theo TCVN 8858-2011

C

Sﬂ;ﬁ’ Miu01 Miu02 MAiu03 Miu 04 C‘;':;i’gﬁi C‘;'(‘)’;i’l];ﬁi Ci‘(‘)’a‘i"éai
3750 100,00 100,00 100,00 100,00 100 100

2500 100,00 100,00 100,00 100,00 - 75-95 100
1900 100,00 100,00 97,78 90,65 - - i
950 9559 9400 9533 6849 30-65 40-75 50-85
475 77,88 7341 7559 50,61 25.55 30-60 35-65
200 6423 6123 5628 37,79 15-40 20-45 25.50
0425 3936 40,92 3915 2359 8-20 15-30 15-30
0075 2244 2203 2155 1211 2.8 5-15 5-15

Céc két qua thi nghiém ¢ bang 1 cho thay, chi c6
mau 4 duoc lay tai mo dat Long My, huyén Tuy
Phudc, tinh Binh Pinh dat yéu cau vé thanh phan
hat ctia cap phéi loai C theo TCVN 8858-2011 [11].
Vi vay, c4c thi nghiém tiép theo duoc thuc hién dbi
v6i mau vat liéu nay.

Két qua thi nghiém xac dinh céc chi tidu ky thuat
caa CPTN duoc thé hién trong bang 2. Cac két qua
thi nghiém cho thiy, vat liéu CPTN dung trong
nghién ctru nay dat yéu cau ky thuat theo TCVN
8858-2011 [11] d¢ gia c6 xi mang lam méng dudng.

Bang 2. Céc chi tiéu ky thuat caa CPTN.

Yéu ciu theo

. Ké
Ne Chi tiéu lft TCVN 8856-
qud 2011
1 b6 am dam neén toi 12.24 i
uu, %
2 Gidi han chay, % 31 <35
3 Chisb déo, % 10,69 <12
4 CBR,% 42 >30
<35 dbi voi
5 ) mong trén
5 D6 hao mon Los 33.83 9’. -
Angeles, % <45 doi voi
mong dudi

Trong nghién ctru nay sur dung Xi mang pooc
lang hon hop Phic Son PCB40, théa man cac yéu
cau ciia TCVN 6260-2020 [12].
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Phyu gia DB500 do cong ty C6 phan Thé gidi
théng minh cung cap. Nudc dé tron CPTN gia ¢b xi
mang thoa man cac yéu cau duoc quy dinh trong
TCVN 4506:1987 [13].

2.2. Lwa chon ham lweng xi ming gia cé cap
phdi thién nhién két hep phu gia DB500

Dé ¢6 co s¢ lya chon ham lugng xi méang thiét ké,
nhém tac gia tién hanh thi nghiém xac dinh cuong
do chiu nén va cuong do chiu kéo khi ép ché cua
cac mau CPTN gia cb 3%, 5%, 8%, 9% va 10% xi
ming theo khdi lwong hdn hop. Quy trinh ché tao
va bao dudng mau thi nghiém duoc thuc hién theo
cac quy dinh caia TCVN 12790:2020 [14] va TCVN
8862-2011 [15]. Mau thi nghiém hinh try c6 duong
kinh 152 mm, cao 117 mm. Sb luong mau thi
nghiém duoc téng hop trong bang 3.

Bang 3. Kich thudc va sé luong mau thi nghiém.

Ham lwong xi ming gia ¢, %

Chi tiéu
3 5 8 9 10
Rnén14 3 3 3 3 3
Rnenzs 3 3 3 3 3
Rie14 3 3 3 3 3
Riczs 3 3 3 3 3

Thi nghiém xac dinh cuong do chiu nén (Rnen) va
cudng do chiu ép ché (Rkc) duoc tién hanh sau khi
mau duoc bao dudng di ngay theo quy dinh. Thi
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nghiém xac dinh cuong do chiu nén duogc thuc hién  tuén thia TCVN 8862-2011 [15]. Két qua thi nghiém
theo TCVN 12790:2020 [14], cudng d6 chiu ép ché  duoc thé hién trong bang 4, trén hinh 1 va hinh 2.

Bang 4. Két qua thi nghiém xac dinh cac chi tiéu cuong d6 cua CPTN gia ¢6 xi mang.

% XM Rnenta, Rnenzs, Rica, Riczs,
(0}
MPa MPa MPa Mpa
3 1,9848 2,7847 0,2115 0,2796
5 2,5428 3,3427 0,2480 0,3215
8 3,3538 4,1537 0,3867 0,4603
9 3,7155 4,5154 0,4387 0,5122
10 4,0417 4,8416 0,4537 0,527
6
5 45154 48416
4.1537 4,0417

=

[Se]

Cudng dé chiu nén, MPa
— )

=]

3,7155
33427 33538
27847 ) 5408
1,0848 I
3 5 8 9 10

Ham legng xi mang, %

mRnénl4, = Rnén2§,
Mpa Mpa

Hinh 1. Cudng d6 chiu nén ciia CPTN gia ¢ xi méng.

o
=)

05122 0,527
04603 4387 04537

0,3867
0,2796 03213
’ 0,248
02115 I
3 5 8 9 10

Ham lrong xi mang, %

uo uo
= ia

< <
]

Cuong do chiu ép ché, MPa
(=]
— [7%)

[=]

mRkcl4, = Rke28,
Mpa Mpa

Hinh 2. Cuong d6 chiu ép ché cua CPTN gia ¢d xi mang.

Hinh 1 va hinh 2 cho thay, cuong d6 chiu nén va Bang 5 cho thay, mau CPTN gia c6 tir 3% Xi

cudng do chiu ép ché ciia mau & 14 va 28 ngay tudi  ming trd 1én dat y&u cau 1am 16p mong dudi két cau

tang khi ham luong xi ming ting tir 3% dén 10%. 4o dudng trong moi truong hop, mau cap phdi gia

Tir céc két qua thi nghiém & bang 4, nhom tac gia ¢ tir 8% xi méng tro 1én dat yéu cau lam I6p mong

phan tich kha nang str dung loai vat liéu ndy dé Iam  trén cho duong tir cap 111 tré xudng, mau CPTN gia

c4c 16p méng duong theo TCVN 8858-2011 [11].  ¢b 10% xi méng dat yéu cau dé Iam I6p méng trén
cho dudng tir cap I tro Ién.
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Bang 5. Panh gia kha ning sir dung CPTN gia ¢ xi mang lam méng duong.

Panh gia kha nang st dung theo TCVN

Miu vt liéu Reéats, Ricia 8858-2011
MPa MPa
Mong dudi Mong trén
.z . DPat trong moi R
CPTN gia c6 3% xi mang 1,9848 0,2115 . Khong dat
truong hop
.z . DPat trong moi R
CPTN gia c6 5% xi mang 2,5428 0,2480 . Khong dat
truong hop
. Dat t i Dat d6i vai duc
CPTN gia ¢b 8% xi ming 3,3538 0,3867 at trong mot at doi véi dutng
truong hop cap III tré xuong
i D . D Ao y . \
CPTN gia ¢ 9% xi mang ~ 3,7155 0,4387 at trong mol at doi v6i duong
truong hop cap III tré xuong
CPTN gia c§ 10% xi ming ~ 4,0417 0,4537 Pattrong moi  Dat 401 voi duong
truong hop cap Il trg 1én

Trén co so phan tich hiéu qua kinh té - k thuat, cic  cua phu gia DB500 dén cuong do chiu nén va
tAc gia chon ham luong xi ming 8% theo khdi cuong do chiu ép ché ciia CPTN gia ¢6 xi mang.
luong hdn hop dé nghién ctiu anh huong cia phu  Theo khuyén céo cua nha san xuat, ham luong phu
gia DB500 dén cuong d6 chiu nén va cudng do chiu  gia DB500 duoc st dung 1a 3,78 1it/m® CPTN.

ép ché cia CPTN gia co xi ming. Quy trinh ché tao, bao dudng mau va thi nghiém

2.3. Panh gia anh hwong cia phu gia DB500 dugc thuc hién theo TCVN 12790:2020 [14] va
dén cwdomg dd chiu nén va cwong d6 chiu ép TCVN 8862-2011 [15]. Cac két qua thi nghiém
ché cia cap phéi thién nhién gia co xi ming  duoc tong hop trong bang 6.
V6i ham lugng xi mang da dugc lya chon nhu &
trén, nhém tién hanh thi nghiém danh gia anh huong

Bang 6. Két qua thi nghiém CPTN gia ¢ xi mang két hop phu gia DB500.

. Cuwong do chiu nén, MPa Cwong do chiu ép ché, MPa
Ngay tuoi
8% XM 8% XM + DB500 8% XM 8% XM + DB500
14 3,3538 4,1872 0,3867 0,4656
28 4,1537 4,9083 0,4603 0,5415
Céc két qua thi nghiém ¢ bang 6 cho thay: tudi cao hon mau ddi ching lan luot 13 24,85% va

18,17%. Cudng d6 chiu nén cia mau CPTN gia c6
8% xi mang cd st dung phu gia DB500 va mau ddi
chimng & 28 ngay tudi cao hon mau & 14 ngay tudi
lan Tuot 13 17,22% va 23,85%. Diéu nay cho thay,
cuong do chiu nén caa mau co sir dung DB500 phat
trién nhanh hon so véi mau ddi chang;

¢ CPTN gia ¢6 8% xi mang két hop phu gia
DB500 voi ham luong 3,78 litVm® hdn hop dat yéu
cau dé lam 16p mong trén ctia tang mt bé tong nhwa
va bé tong xi ming cho duong cap 1l tré 1én theo
TCVN 8858-2011 [11];

e Cuodng do chiu nén cua mau CPTN gia c6 8%

Xi mang c0 str dung phu gia DB500 ¢ 14 va 28 ngay * Cuong do chiu ép che cia mau CPTN gia co

8% xi mang ¢ sur dung phu gia DB500 & 14 va 28
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ngay tudi cao hon mau ddi ching 1an luot 1a 20,40%
va 17,64%. Cuong do chiu ép ché cua mau CPTN
gia cb 8% xi ming c6 st dung phu gia DB500 va
mau dbi ching ¢ 28 ngay tudi cao hon miu & 14
ngay tudi lan luot I 16,30% va 19,03%. Diéu nay
cho thay, cudng do ép ché caa mau c6 sir dung
DB500 phat trién nhanh hon so véi mau dbi ching;

Nhu vay, cac két qua thi nghiém cho thay viéc
str dung DB500 da gitip cai thién dang ké cuong do
chiu nén va cuong do chiu ép ché cia CPTN gia cb
xi mang. Piéu nay dugc giai thich do khi trén hop
phu gia DB500 vé&i nuéc vao hon hgp CPTN,
DB500 tham thau vao trong cac hat vat liéu 1am on
dinh chung, déng thoi bao phii bén ngoai gitip cac
hat nay lién két voi nhau, qua do, tao ra mot két cau
lién khdi, bén va viing chac. Ngoai ra, viéc sir dung
phu gia DB500 con c6 thé rat ngin thoi gian thi
cong do cudng do hdn hop gia cb phat trién nhanh
hon.

3. Két luan

Véi cac diéu kién vé vat liéu va thi nghiém dugc
trinh bay trong bai béo, nhom tac gia rat ra mot s6
két luan tir CPTN gia ¢6 xi mang két hop phu gia
DB500 1am méng dudng, c6 thé gop phan giai
quyét bai toan khan hiém ngudn vat liéu hién nay:

e Viéc str dung phu gia DB500 giup cai thi¢n
dang ké cudng do chiu nén va cudng do chiu ép ché
caa hdn hop CPTN gia ¢ xi ming ¢ ca 14 va 28
ngay tudi. C4c chi tiéu cuong do ndy ciia mau vat
liéu c6 sir dung DB500 ciing phat trién nhanh hon
S0 v6i mau ddi chang;

e CO thé sir dung CPTN gia ¢ 8% xi mang két
hop phu gia DB500 vé&i ham luong 3,78 lit/m® hon
hop dé 1am 1op mong trén cua tang miat bé tong
nhira va bé tong xi méng cho dudng cap 1 trd 1én.
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