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Evaluating the effectiveness of Tough Fix Hyper additive in improving adhesion
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Bé tong nhya Nghién ctru nay tip trung danh gia hiéu qua cta ba loai phu gia dinh bAm gém Tough Fix

Phu gia dinh bam Hyper (TFH), Tafpack-Premium (TPP) va Styrene-Butadiene-Styrene (SBS) khi st dung véi

TFH nhwa dwong 60/70 va cadc ngudn c6t liéu phd bién tai tinh Dong Thap 1a d4 Antraco va da Tan

SBS Cang. Két qua thi nghiém cho thiy ca ba phu gia déu cai thién dang ké d6 dinh bam da-nhuva,

TPP nang tlr cdp 2 1én cip 4. Trong dd, phu gia TFH thé hién hiéu qua ndi bat khi dat mic cai thién

Do 6n dinh Marshall  twong dwong nhwng véi ham lwong stt dung thip hon dang ké so véi hai loai phu gia con lai.
Trén co s& cac két qua thi nghiém, ham lwong phu gia TFH 0.15% dwegc lwa chon d€ danh gia
anh hudng dén mot s6 chi tiéu ky thuat ctia BTN C12.5. Két qua cho thiy phu gia TFH giup
tdng dang ké do 6n dinh Marshall va @ 6n dinh con lai ctia hén hop, qua dé cai thién kha niang
chiu tai va khang 4m cia mit dwong BTN.

Keywords: ABSTRACT

Asphalt concrete This study focuses on evaluating the effectiveness of three adhesion-promoting additives,

Adhesion additive namely Tough Fix Hyper (TFH), Tafpack-Premium (TPP), and Styrene-Butadiene-Styrene

TFH (SBS), when used with bitumen 60/70 and commonly utilized aggregates in Dong Thap

SBS province, including Antraco and Tan Cang stones. Experimental results indicate that all three

TPP additives significantly enhance the bitumen-aggregate adhesion, improving it from grade 2

Marshall stability to grade 4. Among them, the TFH additive demonstrated outstanding effectiveness, achieving

a comparable level of improvement while requiring a significantly lower dosage than the
other two additives. Based on the experimental findings, a TFH content of 0.15% was selected
to further assess its influence on several technical properties of asphalt concrete C12.5. The
results show that the incorporation of TFH markedly increases both Marshall stability and
retained stability, thereby enhancing the load-bearing capacity and moisture resistance of
the asphalt pavement.
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1. Gidi thiéu

Ha ting giao thong dwong bd dong vai tro huyét
mach trong sw phat trién kinh té - x3 hoi ciia vuc Dong
bing song Clru Long noi chung va tinh Péng Thap noi
riéng. Tuy nhién, mat dwong BTN & tinh Dong Thap
thwong xuyén xuat hién sém cac dang hw hong nhw
bong tréc bé mat, 6 ga va han lin vét banh xe. Cac hw
héng nay cht y&u bat nguodn tir diéu kién khi hau nhiét
déi gié6 mua dac trung véi lwong mwa 1ém, thoi gian
ngép nwdc kéo dai, cung véi ddc diém nén dat yéu pho
bién tai vung triing thap. Trong d6, hién twong bong
troc bé mat xay ra khi sy dinh bam gitra nhwa duwong va
c6t liéu bi suy giam dwdi tac dong déng thoi cia nuwéce
va tai trong giao thong. Do d6, viéc st dung cac loai phu
dinh bAm nham cai thién lién két giita nhwa duong va
c6t liéu dugc xem 1a mot giai phap ki thuat phu hop
nham cai thién do bén cia mit dwong BTN trong diéu
kién moi trudmg dic thu cta khu vuc Pong bang Séng
Ctru Long néi chung va tinh Pong Thap néi riéng [1].

Van dé dinh bam gitta nhya dwong va cét liéu da
dwoc nhiéu nha khoa hoc trong nwéc va quéc té quan
tdm nghién ctru. Cac nghién cru trén thé gi¢i da tip
trung phan tich co ché héa - ly cta sy dinh bam. Cac
nghién ctru clia Lesueur va cdng su [2], [3] da danh gia
mot cach c6 hé thdng vé co ché tic dong clia voi thiy
héa trong viéc cai thién do bén ctia hon hop BTN, chira
rang voi khong chi déng vai tro 1a chit don ma con tao
ra cac lién két hdéa hoc bén virng véi axit trong nhwa
dwong. Little va Petersen [4] da lam sang t6 cac twong
tac vat ly va hoa hoc dic thu cua voi thiy hoa c6 anh
hwdng dang ké dén toc do va mirc do hw hong do nirt
vi mo gy ra, kha nang tw phuc héi hw hong vi mo,
cling nhw cac dac tinh bién dang déo va dan héi -
nhét cia ca virva nhwa va hon hgp BTN trong mot dai
nhiét do rong. Nghién ctru cia Orozco va cong sv [5]
chi ra rang viéc b6 sung voi thily hdéa véi ham lwong
1.68% theo khoi lwgng cot liéu kho gitip giam d nhay
4m, giam bién dang vinh vién va lam ting nhe d6 ctirng
ctia hdn hop BTN. Két qua nghién ctru clia Lee va cac
cong su [1] cho thdy, viéc bd sung véi thily héa va nhua
epoxy gitp ting cwong d6 bén va hiéu suit ctia hdn hop
BTN dung dé va & ga. Pay la giai phap kha thi va bén
virng cho cong tac bao tri duwong bd tai cac khu vuwe cd
khi hiu nhiét d&i chiu anh hwdéng ctia bién doi khi hiu.
Albayati va cac cong sw [6] da tién hanh nghién ctu
danh gia hiéu qua ctia nano canxi cacbonat va nano voi
thay héa trong viéc cai thién dac tinh ctia nhwa dwong
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va hon hop BTN. Két qua nghién ciru cho thiy ca nano
canxi cacbonat va nano véi thiy hoa déu cai thién dang
ké hiéu suat ctia nhwra dwdng va hdn hop BTN, trong d6
nano voi thiy héa thé hién wu thé virot troi vé kha nang
khang lin va d6 bén moi. Pac biét, nano voi thiy héa
cai thién kha nang khang 4m ro rét khi vwot ngudng
tiéu chuan 80% TSR chi v&i 2% ham lwong va dat mic
an twong 94.6% tai ty 1é 10% trong lwong.

Vé cac phu gia long, nghién ctru [7] cho thiy phu gia
silane tao ra mot 1ép mang ky nuwére trén bé mat cot liéu
gitip tang cwong dang ké lwc bAm dinh véi nhwa duong
va gidm nang lwong tach 16p trong moi trrong am. Két
qua thwc nghiém cho thady BTN c6 st dung phu gia
silane thi cac hu hong do 4m bat dau xuit hién mudn
hon, gidm bién dang dwdi tic dong ctia nwée va duy tri
do6 6n dinh lau dai t6t hon so véi BTN thong thuong.
Rossi va cac cong s [8] da tdng hop va khang dinh vai
tro quan trong cda cac phu gia dinh bam trong viéc cai
thién lién két gitra nhwa dwong va cot liéu, tir d6 nang
cao do bén va kéo dai tudi tho mat dwong. Nghién ciru
cling lam ré co ché twong tac héa ly cia cac nhém phu
gia khic nhau, nh4n manh rang ciu triic phan tir va sw
twong thich v4i ban chat c6t liéu 1a yéu t6 quyét dinh
hiéu qua khang 4m va chéng bong tr6c. Hamedi va cong
sy da tién hanh cac nghién ctru [9], [10], [11], [12], s
dung cic phwong phap tién tién nhw nhiét dong luc hoc
va thir nghiém kéo dit dé danh gid cac chat phu gia
chdng bong tréc khac nhau, bao gom phu gia dang 16ng
(dodecylamine), nano-magié hydroxit va
polypropylene. Cac két qua cho thady mdot s6 loai phu gia
c6 tac dong manh mé dén cwong dé bam dinh, trong khi
s6 khac lai anh hwdng dén lwc lién két noi tai gitra cac
phén tir nhwa dwong. Do d6, d€ dat dwoc hiéu suit tong
thé t6i wu cho hdn hop BTN, viéc lwa chon phu gia cin
dwoc can nhic dwa trén cic yéu t6 vé dic tinh thiét ké
cap phdi, loai cot liéu va nhwa duong st dung. Cac
nghién ctru [12], [13] cho thiy phu gia Zycosoil gitp cai
thién d6 dinh bam giira nhwa va cotliéu, dong thoi nang
kha niang khang 4m ctia hon hop BTN.

Ngoai ra, phu gia polyaminoamide ciing cho thiy
hiéu qua trong viéc cai thién do dinh bam gitra nhya
dwong va cét liéu, lam giam hién twong bong troc va
nang cao do 6n dinh con lai cia hon hop BTN
[14]. Khodadadi va cac cong sw [15] dé xudt giai phap
phu polyethylene terephthalate 1én bé mét cot liéu dé
tang cwong do dinh bam gitra nhya dwdng va da, qua



Nguyén Vin Long, Nguyén Minh An
Ddnh gid hiéu qud cua phu gia Tough Fix Hyper ...

d6 cai thién dang ké kha ning khang 4m ctia hon hop
BTN.

Tai Viét Nam, nghién ctru vé phu gia dinh bam cling
da dwoc mot s6 nha khoa hoc thwc hién. Nghién
ctru [16] cho thdy viéc st dung phu gia Toughfix v&i
ham lwong tir 0.1% dén 0.2% theo khéi lwong nhwa
dwong mang lai hiéu qua tét, lam ting d6 dinh bam véi
c6tliéu lén 1-2 cip, ddng thoi gitp cai thién cac chi tiéu
k§ thuit cia BTN nhw do 6n dinh Marshall, chi s6 déo,
d6 6n dinh con lai, kha nang khang ldn vét banh xe va
cwong do chiu kéo. Két qua nghién ctiru ctia Tran Ngoc
Hung va céng su [17] cho thiy viéc st dung phu gia
Zycotherm lam ting dang ké d6 dinh bam cta nhwa
dwong vai cotliéu goc axit, qua d6 cai thién cac chi tiéu
co'ly ctia hén hop BTN. Nghién ctru ctia Lé Vin Phic va
cong su [18] cho thay viéc st dung voi thiy hoa dé thay
thé mét phan bot khoang gitip céi thién cwong st
khang kéo ctia hdn hgp BTN trong diéu kién batloi clia
nhiét va 4m. Nghién ctru [19] da chi ra cac loai phu gia
hién dang str dung tai Viét Nam déu cho thay hiéu qua
trong viéc cai thién kha nang dinh bam gitta nhwa
dwong va c6t liéu. Mirc do cai thién kha ning dinh bam
da-nhua cta cac loai phu gia c6 thé dwoc sap xép theo
thir ty gidm dan nhw sau: voi thiy hoa, xi mang, Wetfix
Be, Zycotherm, Toughfix, TFH.

Viéc st dung cac phu gia nhw voi thily hoéa, silane
hay cac hop chat 16ng da dwoc chirtng minh gitp ting
cwong do dinh bdm va kha nang khang 4m vuot tri
cho BTN. Mic du mdt s6 nghién ciru trong nwéc da
chirng minh hiéu qua cai thién dé dinh bam va cac chi
tiéu ki thuat ctia hon hop BTN nhw da phan tich & trén.
Tuy nhién, vi mdi loai phu gia c6 co ché héa - ly riéng
biét va hiéu qua phu thudc manh vao dac tinh héa - ly
cda c6t liéu, nguon goc khoang vat va diéu kién khai
thac, do d6 c6 thé bién ddi dang ké gitra cac khu vuc
khac nhau va khong c6 mot gidi phap chung cho moi
trwomg hop. Vi vay, viéc nghién ctru lya chon loai phu
gia pht hop d6i véi hdn hop BTN dung lam mit dwong
tai Pong Thap 12 yéu cau c4p thiét nham thich tng véi
diéu kién nhiét - &m khic nghiét cia dia phwong. Diéu
nay khong chi gitip kéo dai tudi tho cong trinh ma con
dam bao hiéu qua kinh té - ky thuit bén virng cho khu
vueC.

Nghién clru nay tip trung danh gia hiéu qua cai
thién kha nang dinh bam cta cacloai phu gia (TFH, TPP
va SBS) ddi v&i cac ngubn cot liéu thwong dwoc st dung
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dé san xuit BTN lam mét dwong tai tinh Dong Thap (da
Antraco, @4 T4n Cang) va nhwa dwomg 60/70, nham xac
dinh phu gia phtu hop. Sau d6, tién hanh danh gia anh
hwéng ctia phu gia dwoc chon déi véi mot sé chi tiéu ki
thuat ctia hén hop BTN C12.5.

2. Phwong phap nghién ciru va két qua
2.1. Vat liéu

(i) Cét liéu: Str dung da dam tir mé da Antraco (tinh
An Giang) va mé da Tan Cang (tinh Pong Nai). Pay la
cacloai da thwong dworc str dung phd bién cho cac cong
trinh giao thong tai cAc tinh Pong bang Song Clru Long.
Trong nghién cru nay, trir A dinh bam chwa dworc
khdo sat, cac chi tiéu co Iy con lai ctia ca 2 loai da déu
dat yéu ciu dé san xuat BTN theo TCVN 13567-1:2022
[20].

(ii) Bot khoang: Lay tai tram tron BTN Anco thudc
cong ty TNHH BTN néng Anco - Chi nhanh tinh Pong
Thap, thoa man cac yéu ciu ky thuit dé san xuat BTN
theo TCVN 13567-1:2022 [20].

(iii) Nhwa dwong 60/70 do céng ty TNHH nhwa
dwong Puma Energy Viét Nam nhip khau va dworc
tram tron BTN Anco thudc cong ty TNHH BTN néng
Anco - Chi nhanh tinh Pong Thap cung cip. Trong
nghién ctru nay, trir d§ dinh bam chwa dwoc khao sat,
cac chi tiéu ki thuit con lai ciia nhya dwong déu dat yéu
cau dé san xuit BTN theo TCVN 13567-1:2022 [20].

(iv) Phu gia dinh bam:

e Phu gia TFH dwoc nghién ctru va san xudt tai Nhat
Ban, do Cong ty TNHH Taiyu Viét Nam cung cip. TFH
c6 dang manh ran mau vang, dé phan tan trong hon
hop BTN va khong lam dnh hwdng xau dén cic tinh chit
cta nhya dwong. Cac chi tiéu ki thudt cia phu gia TFH
duwgc thé hién trong bang 1. Dwa trén khuyén cdo clia
nha san xuit va [19], ham lwong TFH dwoc si dung
trong nghién ctru nay la 0.1%, 0.15% va 0.2% theo khoi
lwgng nhya dwong.

Bang 1. Cic chi tiéu k§ thuit ctia phu gia TFH.

Nhiét d6 hoa Phwong Ehap tang 1250C
tan dan
1400°C 393 mPa’s
b6 nhdt
160°C 165 mPa’s
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pH Ham lwong nwéc 1% 9.6
biem /cho'p Céc mé Cleveland 286°C
chay
KhO}AlLrQ'ng 1500C 0.870
riéng g/cm?3

e Phu gia TPP c6 xudt xir tir Nhit Ban, do Céng ty
TNHH Taiyu Viét Nam cung cip. TPP c¢6 dang hat mau
trang, dé dang phan tan trong hon hop BTN thong qua
phwong phap tron kho truc tiép tai cac tram tron. Cac
chi tiéu ky thuit ctia phu gia TPP dugc thé hién trong
bang 2. Dwa trén khuyén cdo clia nha san xuit, lwong
TPP dworc st dung trong nghién ctru nay la 3%, 4% va
5% theo khoi lwong nhwa duong.

Bang 2. Cac chi tiéu k§ thuit ctia phu gia TPP.

2 in Don Quy Phuwong
STT Chi tiéu vi dinh phap thir
N Dang Quan sat
1 Hinh dang hat biing mét
N " Quan sat
2 Mau sac Trang biing mét
(ch thud bo kich
3 Kich thuéc mm <5 thuée
Khai lvong thé 0.90 + TCVN
4 tich (¢trang  g/cm’® (')95' 7572-
thai x6p) : 6:2006

e Phu gia SBS do Phong thi nghiém trong diém
dudng bo 3 cung cp. SBS 1a copolymer mach thang, co
mau trang, ton tai & dang hat hoic bot, duwgc b sung
truc tiép vao cdt liéu nong tai tram tron BTN. Cac chi
tiéu ky thuat cia phu gia SBS dworc thé hién trong bang
3. Dwa vao nghién ctru [21], ham lwgng SBS dworc sir
dung trong nghién ctru nay 1a 3%, 4% va 5% theo khdi
lwong nhwa duong.

Bang 3. Cac chi tiéu kj thuit ctia phu gia SBS.

. 7 in . Phuong
STT Cac chi tiéu Quy dinh phap thir
\ Dang hat N <
1 Hinh dang (Dang bot) Bang mat
2 Mau sic Mau tring  Bang mét
3 Khotlwongth€tich, g g5 1 AsTMD792
g/cm
4 Ham lu’o'ng'chat de <05 ASTM
bay hoi, % D5668

. 7 in . Phuwong
STT Cac chi tiéu Quy dinh phap thir
Lwong tro con lai <1 ASTM
sau khi nung, % - D5667
Do nhét (25% trong
: i ASTM
6 lwong trong 4500 - 6000 D2196

Toluene, cP)

2.2. Thi nghiém xdc dinh dé dinh bdm

PO dinh bam ctia nhwa dwong véi da dwoc thi
nghiém va danh gia theo TCVN 7504 : 2005 [22]. Quy
trinh thi nghiém nhuw sau:

(i) Bu¢rc 1: Chudn bi mau cot liéu:

e Lam sach: Rira sach cac vién da d€ loai bo hoan
toan bui ban va cac tap chat baAm dinh trén bé mat;

e S4y kho: Tién hanh sdy da & nhiét d6 105°C cho
dén khi dat khoi lwgng khong déi. Sau do, dé da ngudi
dan vé nhiét d6 phong;

e C6 dinh mau: St dung day budc chuyén dung dé
budc tirng vién da véi s6 lwong mau da dwoc tinh toan
va quy dinh truwéc cho mdi dot thir nghiém.

(ii) Bwéc 2: Chudn bi nhwa dwong: Tién hanh phin
chia nhwa dwong vao cac lon véi khéi lwgng 500g méi
mau dé chuin bi cho qua trinh phdi tron phu gia.

(iii) Bwdrc 3: Chudn bi cac loai phu gia: Chuin bi cac
loai phu gia theo cac dinh mirc sau:

e Phu gia TFH véi cac ham lwong 0.1%, 0.15% va
0.2% theo khoi lwong nhwa dwong;

e Phu gia TPP v&i cac ham lwong 3%, 4% va 5% theo
khdi lwong nhua dwong;

e Phu gia SBS v&i cac ham lwong 3%, 4% va 5% theo
khdi lwong nhwa dwong.

(iv) Buéc 4: Nung nhua, phoi tron va thi nghiém do
dinh bam.

e Gia nhiét nhya dwong: Gia nhiét nhwa dwong dén
nhiét do khoang 170°C. S&r dung nhiét ké dé kiém soat
chinh xac nhiét do trudc khi cho phu gia;

e Phoi tron phu gia: Khi nhya dat nhiét d6 yéu

cau, lan lwot cho tirng loai phu gia vao cac lon nhua
theo ty 1é da xac dinh. Tién hanh khuiy déu va lién
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tuc cho dén khi phu gia phin tan hoan toan, tao
thanh mét hdn hop dong nhat;

e Nhiing pht nhua: Sau khi hon hop dat dd dong
nhit, tién hanh nhing cac vién da vao hon hop nhua
da c6 phu gia. Ngdm mau trong nhwa khoang 15 phiit
dé ddm bao nhwa bao pht toan bd bé mat da. Nhic cac
vién da da phu nhya ra ngoai va dé ngudi & nhiét do
phong trong vong 15 pht;

¢ Chuin bi chiu nwéc cat va dun dén soi. Nhing
cac vién da da phu nhwa vao nwéc dang soi trong
khoang thoi gian 10 phat + 15 gidy, khi binh van
dang tiép tuc dun;

e Sau 10 phut, 14y cac vién da ra. Tién hanh quan
sat bang mat thuwdng tirng vién mau, dua trén cac tiéu
chuin dwoc quy dinh trong TCVN 7504 : 2005 [22] dé
danh gia d6 dinh bam gitra nhwa va da;

e Lap lai thi nghiém: Thuwc hién twong tw cac buéc
trén d6i v&i cAc mAu nhua c6 st dung cac loai phu gia
con lai.

Két qua danh gia d6 dinh bdm cia nhwa dwong
60/70 c6 st dung cac loai phu gia khac nhau véi da
dwoc tong hop trong bang 4.

Bang 4. Két qua danh gid do dinh bim da - nhwa dwong

Ham lwgng b6 dinh bam
. phu gia, % . £ A
Phu gia theo Khai Da Antraco ba Tan Cang
lwong nhya Chi tiét Két qua Chi tiét Két qua
MAu ddi chirng 0 Cap 2 Cap 2 Cap 2 Cap 2
C4p 4 (9/10 vién) . . " .
0.1 Cap 5 (1/10 vién) Cap 4 Cap 4 (10/10 vién) Cap 4
. C4p 4 (6/10 vién) . C4p 4 (5/10 vién) .
Phu gia TFH 0.15 Cép 5 (4/10 vién) Cap 4 Cap 5 (5/10 vién) Cap 4
C4p 4 (5/10 vién) x C4p 4 (5/10 vién) x
0.2 Cap 5 (5/10 vién) Cdp 4 Cap 5 (5/10 vién) Cdp 4
Cé4p 3 (2/10 vién) x A
3 Cap 4 (7/10 vién) Cap 4 s gﬁg 223 Cap 4
C4p 5 (1/10 vién) P
C4p 3 (1/10 vién) . .
Phu gia TPP 4 C4p 4 (6/10 vién) Cap 4 gzp ‘; gﬁg 223 Cép 4
Cap 5 (3/10 vién) P
Cap 4 (6/10 vién) A, Cap 4 (7/10 vién) v
> Cap 5 (4/10 vién) Cap 4 Cap 5 (3/10 vién) Cap 4
Cép 3 (2/10 vién) x Cép 3 (1/10 vién) x
3 CAp 4 (8/10 vién) Cdp 4 CAp 4 (9/10 vién) Cdp 4
C4p 3 (1/10 vién) . .
Phu gia SBS 4 CAp 4 (7/10 vién) Cap 4 cpd gﬁg Xizgg Cap 4
C4p 5 (2/10 vién) P
5 Cap 4 (7/10 vién) Cap 4 Cap 4 (6/10 vién) Cap 4

Cap 5 (3/10 vién)

Cap 5 (4/10 vién)
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Tr cac két qua thi nghiém & bang 4, mo6t s6 nhén xét
dworc rat ra nhw sau:

e Vi mau d6i chirng, do dinh bam gitra nhyra dwong
va cotliéu doi voi ca da Antraco va da Tan Cang déu
chi dat cip 2. biéu nay cho thiy kha nang dinh bam
tw nhién gitra nhwa dwong 60/70 va hai loai c6t liéu
dung trong nghién ctru nay 1a kha thip, dé dan dén
hién twong bong troc khi chiu tac dong ctia nwéc va
moi trrdng;

e DGi véi phu gia TFH, hiéu qua cai thién do dinh
bam thé hién rd rét ngay tir ham lwong 0.1%. O’ mtc
nay, mau da Antraco ghi nhin 90% sé vién dat c4p 4
va 10% dat cdp 5, trong khi da Tan Cang 100% so
vién dat cap 4. Khi ting ham lwong phu gia TFH tir
0.1% 1én 0.15%, ty 1&é mau dat c4p 5 ting rd rét ddi
v&i ca hai loai cot liéu (da Antraco ting tir 10% lén
40%, da Tan Cang tang tir 0% lén 50%), cho thay sw
cai thién dang ké vé chat lwong lién két dinh bam.
Tuy nhién, khi ti€p tuc ting ham lwgng phu gia tir
0.15% 1én 0.2%, ty 1é s6 vién dat d6 dinh bam cip 5
hAu nhu thay d6i khong dang ké doi véi da Antraco
va khéng thay d6i véi da Tan Cang;

o V&i phu gia TPP, cac mirc ham lwong 3%, 4% va
5% theo khoi lwong nhwa dwdong déu cho két qua do
dinh bam cu6i cung la cip 4 d6i véi ca da Antraco va
da Tan Cang. O mitc 3%, két qua vin ghi nhan sy ton
tai cia cac vién dat cap 3, dac biét d6i véi da Antraco
(20%), cho thiy do dinh bam chwa 6n dinh. Khi ting
ham lwong 1én 4% va 5%, ty 1é vién dat cap 3 giam
dan, déng thoi ty 1€ vién dat cap 5 tidng 1én, phan anh
xu hwdng cai thién theo ham lwong;

e Phu gia SBS ciing cho thay kha néng cai thién do
dinh bam dang ké, véi xu hwéng twong tw TPP
nhung 6n dinh hon. 0 ham lwong 3%, van xuit hién
mot sb vién dat cap 3, song ty 1é nay gidm khi tang
ham lwong 1én 4% va 5%. Dong thoi, ty 1€ vién dat
cip 5 tidng 1én ro rét, ddc biét & mic 5%. So véi TPP,
SBS cho thiy d6 6n dinh cao hon trong phin b6 két
qua, tuy nhién vin kém hon so véi TFH vé hiéu qua
tong thé.

So sanh gitra cac loai phu gia cho thiy ca ba phu gia
déu c6 tac dung cai thién d6 dinh bAm tir cAp 2 cliamau
déi chirng 1én cap 4. Xét vé hiéu qua theo ham lwong st

dung, TFH thé hién wu thé rd hon do chi cin ham lwong
nhé van dat két qua twong dwong véi TPP va SBS.
Trong khi d6, TPP va SBS can ham lwong 16n hon nhiéu
m&i dat dwoc mire cai thién twong tw. Vi vy, néu chi xét
riéng tiéu chi do dinh bam da-nhwa, TFH c6 thé duorc
xem 1a phu gia c¢6 hiéu qua kinh té va kj thuit t6t hon
trong diéu kién nghién ctru nay.

Mat khac, nhw da phan tich & trén, hiéu qua cai thién
do6 dinh bam da-nhwa cta phu gia TFH 16n nhat duoc
ghi nhan & ham lwong phu gia TFH 0.2%. Tuy nhién,
mirc d6 cai thién nay la khéng dang ké so vGi ham
lwong 0.15%. Vi vay, dé dathiéu qua ca vé kinh t€ (giam
chi phi do str dung ham lwgng phu gia it hon) va ky
thuat (cai thién dé dinh bam), cac tac gia dé xuat st
dung phu gia TFH & ty 1é 0.15% theo kh6i lwgng nhya
dé khdo sat anh hwdng cia loai phu gia nay dén cac mot
s6 chi tiéu ki thuat ctia hdn hop BTN C12.5.

Nhin chung, @6 dinh bam ctia nhwa cé phu gia doi
v&i da Antraco va da Tan Cang la twong dwong nhau,
khong cé sw khac biét qua 16m vé cap do dinh bam. Tuy
nhién, da Tan Cang dwoc st dung kha pho bién trong
cac dw an duong 6 t6 tai tinh Dong Thap vi chat luwong
tot, ngudn cung 6n dinh va viéc van chuyén bang dwong
thuy kha thuén lgi. Do dé, cac tac gia tiép tuc st dung
da Tan Cang dé 1am c6t liéu cho hdn hgp BTN C12.5
trong phén nghién ctru tiép theo.

2.3. Thi nghiém ddnh gid dnh hwdng ctia phu gia
TFH d6i véi mdt s chi tiéu ky thudt ciia BTN

Cac tac gia da tién hanh thiét ké cap ph6i BTN C12.5
theo TCVN 8820:2011 [23] d€ khao sat anh hwdng ctia
phu gia TFH d6i véi mot s chi tiéu ky thuat ctia hon
hop. Cac vat liéu st dung trong hon hop bao gom:

e Cot liéu dwoc 1ay tir mo6 da Tan Cang. Trir d6 dinh
bam da-nhwa chi dat cip 2 theo TCVN 7504 : 2005 [22]
thi cac chi tiéu co'ly khac cia cotliéu déu dat yéu cau ky
thuat d€ san xuit BTN theo TCVN 13567-1:2022 [20];

e Bot khoang dwgrc 1y tai tram tron BTN Anco, tinh
DPong Thap, théa man cac yéu ciu ky thuat dé san xuit
BTN theo TCVN 13567-1:2022 [20];

e Phu gia TFH v&i ham lwong 0.15% theo khéi
lwgng cuia nhya duong;
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e Nhya dwong 60/70 c6 stv dung 0.15% phu gia

Thanh phén hat cta cip phéi BTN C12.5 dwoc thé

TFH, théa man cac yéu cau ky thuit dé€ san xudt BTN  hién trén hinh 1.

theo TCVN 13567-1:2022 [20]. Ham lwong nhwa thiét
ké 12 4.8% theo khéi lwong hon hop BTN.

100

90

80

~
=

(=)
=

Thah phin

h:

it

mau

L
=

lot sang, %

-y
=

161 I &n cup YCKT]

Ty lé

X
[
\.

L5
=

\
NN

2
=]

. -

5 cualYCK

J—
==}

——
- _—

$3

0

Co sang (mm) 0.3

0.075 0.15

0.6

11§ 236 475 9512519

Hinh 1. Thanh phan hat cia BTN C12.5.

Két qua thi nghiém mot so chi tiéu ky thuit cia BTN
C12.5 c6 va khong str dung phu gia TFH dwoc thé hién
trong bang 5.

Bang 5. Cac chi tiéu ki thuit cia BTN C12.5

Loai hén hgp BTN

A lro 1 ~ Yéu ciu ky
Chi tiéu thi nghiém 3y dsi 0.15% thuat
chirng TFH
Khéi | thé tich,
OLONE TIEHC 5 370 2.388
g/cm3
Khdi lwgng riéng, 2513 2518
g/cm3
Do rong du, % 5.71 5.18 4+6
Do rong cot lidu, % 16.1 15.5 >14
Po6 6n dinh
0 1 .
Marshall, kN 10.9 13.49 8
b6 déo, mm 3.30 3.45 1.5+4
Po6 6n dinh con lai
eonamiconial  gg9 93.4 > 80

sau 24 gio, %

Cac két qua thi nghiém & bang 5 cho thiy:

¢ D6 rong dw va chi s6 déo ctia mau BTN C12.5 déi
chirng va mau c6 st dung 0.15% TFH theo khdi lwong
nhuwa duong thay d6i khong dang ké va déu nam trong
khodng yéu cau cia TCVN 13567-1:2022 [20].

¢ DO 6n dinh Marshall cia hon hop BTN C12.5 ting
tir 10.9 kN 1én 13.49 kN (tang 23.76%). Két qua nay
chirng t6 kha ning chiu tai ciia hdn hop dworc cai thién
ro rét. Sw gia ting nay cé thé duwoc giai thich 1a do phu
gia TFH da cai thién dang ké kha nang dinh bam da-
nhua, gitp truyén (ng suit hiéu qua hon giira cac hat
cOt liéu théng qua mang nhwa, déng thoi han ché sw
truot va bién dang cuc bd dwdi tai trong.

¢ D6 6n dinh con lai ctia hon hgp BTN C12.5 ting tir
89.9% lén 93.4%, vurot yéu cau > 80%. Diéu nay khang
dinh phu gia TFH c6 tac dung cai thién kha nang khang
4m cua hon hop, giup mit dwong BTN bén hon trong
diéu kién bat loi m. Day la mot trong nhirng tac dung
quan trong cda phu gia TFH. Nguyén nhan la do phu gia
TFH lam tang d6 dinh bAm da-nhwa, qua dé giup ngan
chdn hiéu qua hién twong béc tich mang nhwa khi co
sw xam nhap cua nwéec.
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Nhu vay, viéc str dung 0.15% phu gia TFH so véi
khéi lwgng nhwa dwong da cai thién cwong dé dinh
bam gitra cot liéu va nhwa dwong, qua d6 nang cao dang
ké kha nang chiu ti cling nhw d6 bén khang 4m ctia mat
dwong BTN. Day la giai phap ki thuét kha thi, c6 tiém
nang ng dung rong rai cho cac cong trinh ha ting giao
thong dwong bd tai tinh Pong Thap ndi riéng va khu
vuirc Dong bang song Ctru Long noi chung.

3. Kétluin

Két qua nghién ctru chitng minh hiéu qua ctia viéc str
dung phu gia trong viéc cai thién dé dinh bam giira
nhua dwong va cic nguodn cot liéu pho bién tai Pong
Thap. Trong do6, TFH thé hién wu thé vwot trdi khi dat
hiéu qua cai thién cao véi ham lwgng st dung thap.

Ham lwgng phu gia TFH 0.15% theo khoi lwong
nhwa dwong dwgce xac dinh 1a ty 1€ hop 1y, ddm bao hiéu
qua ca vé mit ky thuat 1an kinh t&. O ham lwong nay,
TFH gitp cai thién dang ké d6 on dinh Marshall va d6
6n dinh con lai ctia hon hop BTN C12.5, qua dé nang
cao kha ning chiu tai va khang 4m, giip mat duwong bén
vitng hon trong diéu kién khai thac bat 1gi ctia khi hu
nhiét déi 4m va tai trong nang.

Vé mit trng dung thuec tién, két quéa nghién ctru nay
6 y nghia quan trong déi vé&i cac don vi quan ly va thi
cong dwong bo tai tinh Pong Thap. Gidi phap nay khong
chi gitip ddm bao chat lwong cong trinh ma con mang
lai loi ich kinh t& 1au dai nh¢r kéo dai thoi gian khai thac
ctia mat dwong va giam thiéu chi phi bao tri, stra chira.

Tuy vay, nghién cru méi chi danh gia hiéu qua phu
gia TFH qua cac chi tiéu co 1y co ban trong phong thi
nghiém, chwa xem xét dac tinh dai han nhw khang lin
vét banh xe, @ bén mai hay hiéu suit thuc té. Trong
thoi gian té1i, cc tAc gid s& mé rong nghién ctiru bang thi
nghiém co hoc nang cao va thir nghiém hién truweomg dé
danh gia toan dién hon.
Pong gop cua cac tac gia trong bai bao

Nguyén Vin Long: Phwong phép, Phan tich dit liéu,
Viét - ban thao gdc, Phan hdi y kién phan bién. Nguyén
Minh An: Thi nghiém, Phin tich dit liéu, Viét - ban thao
goc.

Tuyén bo khong xung dot 1¢i ich va cam két ban
quyén

CAc tac gia tuyén bo vé sy khong xuat hién nhirng
xung dot tiém an tir nghién ciru nay, va cam két bai
bao chwa tirng dwoc cong bé trude day.
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