
KHOA HOC - CONG NGHE 

MOT SO KET QUA NGHIEN ClJu THLT NGHIEM 

PHU GIA TANG DINH BAM KALOAMINE DE NANG CAO CHAT 

LUONG BE TONG NHÛ A TREN DUOlNG HO CHI MINH 

THS. N G U Y I N VAN THANH 

Phdng Thi nghiem trgng diem dudng bg I 
Vien Khoa hge va Cong nghe GTVT 

Tom tat: 

Viec sd dung phu gia de tSng do bam dinh da- nhua dudng nhim nang eao chat lugng eua be tong 
nhua duge ap dung kha pho bien tren the gidi va budc dau duge ap dung d Viet Nam thong qua eae 
doan thd nghiem, trong do eo phtJ gia Kaloamine (Trung Qudc) tren dudng Ho Chi Minh, doan Cau Cdi-
Cau Soi va Ngge Hoi-Tan Canh. 

Bai bao nay trinh bay mgt sd ket qua nghien cdu thd nghiem tren cae doan thd nghiem noi tren va 

khuyen nghi dinh hudng sd dung tai Viet Nam. 

1 .DAT VANDE 

Chat lupng ciia be tdng nhua phu thudc vao nhieu 
ye'u td, trong dd loai da dam va lien ket da-nhua 
dudng la mdt trong nhUng yeu td quan trpng d l tao 
nen dp dn djnh eiia be tdng nht/a mat dudng trong 
giai doan thi edng cung nhu theo thdi gian khai thac. 
Viec sir dung da ed dp dinh bam kem (da gd'c a xit, cd 
ham lupng silie cao nhu da granit) lam be tdng nhua, 
hoac trong qua trinh san xuat be tdng nhua d tram 
trdn cd anh hudng cua dp am cd't lieu (trdn vao miia 
mua, dp am ciia cdt lieu cao, bai tap ket khdng dupc 
che chan tdt), hoac Idp phu be tdng nhua dupe xay 
dung d viing khi hau am, mua nhieu thi lien ke't da-
nhi/a rat de suy giam dan tdi chat lupng be tdng nhua 
se suy giam. 

Giai phap sii dung phu gia d l tang dp bam dinh 
da- nhua dudng nham nang cao chat lupng eiia be 
tdng nhua dupe ap dung kha phd bien tren the gidi 
eho cac trudng hpp bat lpi neu tren. Ke't qua nghien 
curu khang djnh ring ch? vdi mdt lupng nhd chat phu 
gia da lam tang mdt each rd ret kha nang dinh bam 
da-nhua cua be tdng nhua, cho dii cd't lieu cd kha 
nang dinh bam tdt nhu da gdc baza (diin hinh nhu da 
vdi can-xi) hay da cd kha nang dinh bam kem nhu da 
gdc a xit (dien hinh nhu da granit), gdp phan md rdng 

kha nang sii dung cdt lieu trong be tdng nht/a va dam 
bao cac yeu cau ky thuat de ra. 

Du an Dudng Hd Chi Minh di qua nhieu dja 
phuang cd dieu kien tu nhien, ngudn vat lieu (da d5m) 
khae nhau, khdng dn djnh ve chat lupng; nhieu doan 
di qua viing khi hau am, mua nhieu. 

Trong qua trinh trien khai du an, dupc su chap 
thuan eua Ban Quan ly du an Dudng Hd Chi Minh, 
mdt sd nha thau da phdi hpp vdi Phdng Thi nghiem 
trpng diem dudng bd I thudc Vien Khoa hpe va Cdng 
nghe GTVT nghien cifu thii nghiem ap dung phu gia 
Kaloamin tSng kha nang dinh bam da-nhi/a tren 02 
doan Cau Cdi-Cau Sdi va Ngpc Hoi-Tan Canh d l lam 
ed sd sif dung rdng rai sau nay. 

2. GIOI THIEU VE PHU GIA KALOAMINE 

Kaloamine la mdt chat phu gia loai ludng tinh phi 
i-on ed hoat tinh be mat dupc trdn lan vao vdi nhua 
dudng. Phan ti} ddng thdi cd chudi cue tinh va phi cue 
tinh phan biet, do dd lam tang kha nang dinh bam da-
nhua, tang chat lupng be tdng nhua. 

Kaloamine ed tinh chat dn djnh, khdng bj bien ddi 
hay mat edng dung trong qua trinh sii dung, phii hpp 
vdi nhilu loai nhua dudng, de dang them va trdn lan 

TAP. CHI CAU DLfdNG VIET NAM 



KHOA HOC - CONG NGHE 

vdi nhi/a dudng, ca ban khdng chifa cac chat ddc hai, 
khdng gay d nhiim mdi trudng. 

Chat phii gia Kaloamine diing cho be tdng nhi/a 
da dupe sir dung tren nhieu tuyen dudng tai Trung 
Qudc, hieu qua cua viec su dung phu gia Kaloamine 
th l hien d cac mat sau: 

- Nang cao kha nang dinh bam da-nhi/a, nang eao 
kha nang chd'ng lai cae tdn hai mat dudng do nudc 
gay ra. . 

- Chdng hien tupng nift mat dudng do nhiet dp 
thap, chdng liin vet banh xe, chdng mdi, chdng lai qua 
trinh lao hoa eua be tdng nhua. 

- Lam cho mat dudng dn djnh, tang tudi thp cdng 

trlnh, giam thieu ehi phi duy tu mat dudng. 

3. Ndi DUNG VA KET QUA THLTC HIEN 

3.1. Npi dung thuc hien 

Cdng tae thif nghiem dupc thuc hien ddng thdi d 
trong phdng thi nghiem va hien trudng thi edng vdi 
ngudn vat lieu thuc te lay tai hien trudng tren 2 doan 
dir an: Cau Cdi-Cau Sdi va Ngpc Hdi Tan Canh. Tren 
mdi doan di/ an, tien hanh rai mdt doan thi dilm dai 1 
Km (500m be tdng nht/a cd sij" dung 0.4% phu gia va 
500m be tdng nhi/a khdng cd phu gia) d l theo ddi ddi 
chi/ng. Tren ca sd ket qua thif nghiem thuc te, rut kinh 
nghiem de thi cdng dai tra. 

Cac chl tieu thiJ nghiem danh gia hieu qua eiia 
phu gia dupc tie'n hanh vdi 2 trudng hpp sau: 

- Be tdng nht/a suf dung nhua dudng thdng thudng 
(khdng trdn phu gia). 

- Be tdng nhua siJ dung nhua dudng cd trdn 0.4% 
phu gia. 

Lfng vdi moi trudng hpp tren, ndi dung thi nghiem 

danh gia hieu qua eua phu gia bao gdm: 

- Thi nghiem danh gia kha nang dinh bam da-nhua 
theo 22TCN 279-01 (tren mau cdt lieu va hdn hpp cdt 
lieu-nhira da trdn san) va ASTM D3625; 

- Thi nghiem danh gia hieu qua ddi tren hdn hpp 
be tdng nhua: 

• Dp dn djnh Marshall (GÔC , 40 phut) tren mau 
che bj trong phdng va mau khoan ve tU hien trudng. 

• Dp dn djnh Marshall cdn lai (60°C, 24 gid) tren 

mau che bj trong phdng va mSu khoan v l tir hien 

trudng. 

• He sd dn djnh nudc khi bao hoa nudc lau (ty sd 
giUa cudng dp chju nen tdi han khi bao hoa nude lau, 
ngam 15 ngay dem, so vdi cudng dp chju nen tdi han 
eua mau khd d 20°C). 

3.2. Ket qua thu nghiem 

a) Ke't qua thu nghiem tren cac miu nhira co va 
khong cd 0.4% phij gia Kaloamine 

Ket qua thi nghiem ddi ehUng tren cac mau nhua 
Shell 60/70 va ESSO 60/70 sif dung cho dU an nhan 
tha'y: Nhua dudng cd stJ dung 0.4% phu gia 
Kaloamine thda man yeu cau ky thuat eua 22TCN 
279-01, nhin ehung khdng ed sir khae biet so vdi 
nhua dudng khdng su dung phu gia ciing loai, ngoai 
trU ehl tieu dp dinh bam vdi cdt lieu dupe eai thien. 

b) Ke't qua thtr nghiem tren doan Ciu Cdi-Ciu 
Sol 

Cae thi nghiem dupe thue hien tren eae mau vat 
lieu lay ve tir tram trdn be tdng nhua va hien trudng 
thi cdng ciia Cdng ty Viet Bae. Cd't lieu stJ dung la da 
vdi, nhua sur dung mac 60/70 (theo 22TCN279-01). 
Ke't qua thi nghiem dupe tdng hpp tai Bang 1. 

Bang 1. Tong hgp ke't qua thi nghiem tren doan 
Cau Cdi - Cau Sol 

n 

1 

1 

2 

3 

II 

1 

2 

3 

III 

1 

2 

3 

T i n chl t i i u 

Sd dinh b i m 

Thi nghiim theo 22TCN279-01 

Thl nghiim theo 22TCN279-01 t r in c ic v i in 

cdt l i iu Idn duoc l im toi lu h in hop b i tdng 

nhua 

Thl nghiim theo ASTM D3625 (% di in tich b i 

m i l khdng bong ming nhua) 

Sd cin djnh Marshall 

BO I n dinh Marshall * 60°C, 40 phut (daN) 

Dd I n dinh Marshall d GO'C, 24 gid (daN) 

H i sd I n d|nh Marshall cdn lai (%) 

Cudmg dd chju nen 

Cudng dd chiu n in m lu l<hd 20°C, 1 gid 

(daWcm') 

Cudng dd chiu n in m lu b io ho i nudc l iu 

20°C, 15 ngiy-dim (daN/cm") 

H i sd I n dinh khi b io ho i nudc l iu (%) 

Nhua 

thdng 

thudng 

C ip 3 

CSp4 

98.1 

1262 

1108 

87.8 

43.3 

34.0 

78.6 

NhuaCO 

0.4% phu 

gia 

C ip 4 

C ip 5 

99.6 

1301 

1149 

88.4 

44.4 

35.7 

80.0 

Mi i cdd 

ting 

1 cip 

l d p 

1.5% 

31 

3.7 

0.6% 

2.5 

5.0 

1.4% 
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c) Kei qua thir nghiem tren doan Nggc Hoi-Tan 

Canh: 

Cac thi nghiem dupe thue hien tren cae mau vat 
lieu lay v l tir tram trdn be tdng nhua va hien trudng 
thi cdng eua Cdng ty 501 va Cdng ty 595. Cdt lieu sij' 
dung la da granit (ngudn vat lieu dja phUdng), nhua 
Slf dung mac 60/70 (theo 22TCN279-01). Ket qua thi 
nghiem dupe tdng hop tai Bang 2. 

Bang 2. Tong hgp kei qua thi nghiem tren 
doan Nggc Hoi-Tan Canh 

n 

1 

t 

2 

3 

II 

1 

2 

3 

III 

1 

2 

3 

Tin chi tliu 

Sd dinh bim 

Thl nghiim theo 22TCN279-01 

Thl nghiim theo 22TCN279-01 trin cic viin 

cdt liiu Idn dUfrc lim toi til h5n hijp b i tdng 

nhi/a 

Thl nghiim theo ASTM D3625 (% diin tich be 

mil khdng bong ming nhi/a) 

S$ 6n djnh Marshall 

eo on djnh Marshall d 60°C, 40 phul (daN) 

OO In djnh Marshall 0 60°C, 24 gid (daN) 

Hi sd In dinh Marshall cdn l̂ i (%) 

Cudng dd chju nin 

Cudng dO chiu nin mlu khd 20°C, 1 gid 

(daN/cm^ 

Cudng dO chju nin mlu bio hoi nudc liu 
20°C, 15ngiyKjem(daN/cm') 

Hi sS In djnh khi bio hoi nudc liu (%) 

Nhua 
thdng 

thudng 

Cip 3 

Cip 4 

98.8 

1479.5 

1248.0 

84.4 

54.6 

40.3 

73.8 

Nhuacd 

0.4% phu 

gia 

Cip 5 

Cip 5 

99.7 

1485.5 

1402.5 

94.4 

55.6 

45.9 

82.6 

Miicdd 

ting 

2 cip 

l d p 

0.9% 

0,4% 

12.4% 

10.0% 

1.8% 

13.9% 

8.8% 

4. NHAN XET, KI^N NGHj 

4.1. Nhan xet 

• Phu gia tang kha nSng dinh bam Kaloamine cd 
hieu qua ddi vdi be tdng nhua trong viec lam tang kha 
nang dinh bam da-nhua, tang dn djnh eua be tdng 
nhua trong dieu kien chju anh hudng eua dp am va 
nhiet dp eao; hieu qua nay dupc th l hien rd han trong 
trudng hpp sif dung cac loai da cd dp dinh bam kem. 

• Vdi viing khi hau mua nhieu, doan dudng cd kha 
nang bj ngap lut, viec ap dung phu gia tSng kha n§ng 
dinh bam Kaloamine (ke ca vdi loai da dinh bam tdt) 
la giai phap cd hieu qua, tang dp bin vifng cho edng 
trinh. 

• Vdi dieu kidn thue td du an va cdng tac thif nghiem 

trong phdng thi nghiem, khdng cam thay nhGng anh 

hudng khac thudng (so vdi nhua thdng thudng) ddi 

vdi sifc khde con ngudi va mdi trudng. 

• Ke't qua thif nghiem trong phdng va hien trUdng 
tren doan thi diem la ca sd de triln khai thi cdng dai 
tra tren nhUng doan tuyen cd dieu kien tuang duang, 
gdp phin vao viec nang cao chat lupng m5t dudng be 
tdng nhi/a tren dir an dudng Hd Chi Minh. 

4.2. Kien nghj 

De dat dupc hieu qua khi suf dung phu gia 
Kaloamine, can thuc hien tdt mdt sd ndi dung trong 
cdng tac quan ly nhu sau: 

• Trude khi ap dung dai tra chat phu gia Kaloamine 
cho mdt du an eu thl , can cd nhQng nghien cUu thif 
nghiem d l danh gia mUe dp hieu qua ciia chat phu 
gia trong viece lam tang kha nang dinh bam ddi vdi 
ngudn cdt lieu eu th l diing cho du an dd de quyet 
djnh ham lupng phu gia cho phii hop. 

• Cdng nghe trdn phu gia vdi nhi/a phai phii hpp, 
phai dupe thuc hien theo dung hudng dan cija nha 
san xuat. 

Phu gia tang kha nang dinh bam ndi chung va phu 
gia Kaloamine ndi rieng cd hieu qua cho be tdng nhua 
Sl} dung cac loai da cd dp dinh bam kem. 

Vdi viing khi hau mua nhieu, doan dudng cd kha 
nang bj ngap liJt, viec ap dung phu gia tang kha nang 
dinh bam cho be tdng nhua (ke ca vdi da dinh bam 
tdt) la giai phap cd hieu qua, tang dp ben vifng cho 
cdng trinh U 
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