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Vietnamese Version

Phu gia chong bong tréc

TOUGH FIX HYPER
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TAIYU KENSETSU CO., LTD.



OVERVIEW

Tough Fix Hyper 1 phu gia chdng bong tréc méi do cong ty TAIYU KENSETSU cung cap cho cac nude trong
khu viue ASEAN. Dua trén nhitng nghién ctru vé thi trudng, Chung toi thiét 1ap khai niém “Hiéu suat cao”. D6 1a boi
vi hién twong bong troc dang trd nén nghiém trong va lan rong & cac nudec ASEAN N6 can phai dugc giai quyét. Mot
khi bong tréc xay ra thi hu hong s& con dién bién nghiém trong hon, nhu 1 bong bat, niit, 6 ga. Tat ca diéu trén dbi
v6i d4 Axit, mac ma trung tinh/ da giau granite, rhyolite va andesite, Nhitng loai d4 nay phan b rong khép cac nude
ASEAN, va rti ro cao 1a xay ra bong troc. Véi Tough Fix Hyper hoan toan c6 thé giai quyét dugc cac van dé nhu
vay voi tat ca cac loai cot liéu.
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(a) Granite (b) Rhyolit: (c) Andesite (d) Basalt (e) Limestone

Hinh 1 C6t liéu

<Dic diém>

(1) Tough Fix Hyper cung cap cho nhira dudng tinh chit ludng cuc, tich dién duong va tich dién am, diéu nay giap
cho nhya duong lién két chit chd voi tit ca cac loai cdt liéu, Granite, Rhyolite, Andesite, Limestone, va bot da
vOi.

(2) Tough Fix Hyper thé hién hiéu suat & mot luong nho bang cach ting ndng do thanh phan c¢o hiéu qua. N6 lam
cho khai niém cua chiing t6i, “High performance” tré nén c6 thé.

(3) Tough Fix Hyper khong lam anh huong dén tinh chét cta nhya duong trong khoang ham lugng qui dinh.

(4) D6 hoa tan va phén tan cua Tough Fix Hyper vao nhya duong 14 rat tot.

(5) Do tinh khiét ciia Tough Fix Hyper 14 100%, n an toan véi co thé nguoi.

<« Tinh chét ctia Tough Fix Hyper>

Nhiét do hoa tan Phuong phap ting dan 125 °C
D6 nhét 140 °C 393 mPa-s
) 160 °C 165 mPa+s
pH Ham lugng nuée 1% 9.6
Diém chdp chay Cbc mé Cleveland 286 °C
Khéi luong riéng 150 °C 0.870 g/cm?

< Cach str dung Tough Fix Hyper>
> Ham lugng ctia Tough Fix Hyper thong thuong 1a 0.15% ctia khdi lugng nhya dudng.
Ham luong thudng tir 0.1%~0.3% tiy thudc vao tinh chat ciia cot ligu.
Néu ham lugng nhya dudng trong hdn hop bé tong nhwa 1a 5% thi mdi tin thim bé tong nhua chi can 75
grams Tough Fix Hyper
» Céch cho Tough Fix Hyper:
Co 2 phuong phap.
Trong truong hop Tough Fix hyper da hoa tan vao nhya duong thi nhua duong nén duoc gia nhiét va gitr
& nhiét d6 16n hon hodc bing 140 °C.




(Cach 1) (Céch 2)

Cho Tough Fix hyper Cho Tough Fix Hyper
vao bé chura nhya dudng vao thung trdn BTN

Cho Tough Fix hyper vao bé chira va gia nhiét nhua Cho Tough Fix Hyper truc tiép vao timg mé tron
dudng > 140°C & khuay khoang 30 dén 40 phut. BTN tai tram tron.

Tan chay trong bé Asphalt Pua phu gia vao bang tay Dua phu gia vao bang may
Hinh 3 Tinh trang ciia Tough Fix Hyper tai cong truong Vietnam

Co ché bong tréc

Nhua dudng co ban 1a khong phan cuc va lién két gitra cot lidu va nhwa dudng hinh thanh béi lyc hiit bén trong
phan tir. Tuy nhién, khi hdn hop bé tong nhya dinh nudc, Ct lidu c6 nhidu thanh phan silic oxit s& mang dién tich
am khi bi wét. Mt khac boi vi nu6e phan cuc duong boi nguyén tir Hydro, Phén tir nude nay s& tao lién két voi dién
tich 4m ciia bé mat cdt liéu thay thé cho Asphalt. Boi vi lién két hydro thudng 16n hon lyc hut bén trong phan tir. Khi

d6 s& xay ra hién twong nhya duong bong troc khoi cbt lidu.

< So d6 khai niém co ché bong tréc>

Nhua dudng bao boc Pién tich 4m Pién tich am Bong troc

0@ intermolecular force
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Luc hiit phan tir < Lién két Hydro

Aggregate Si-0,
Si-0,

Trang thai kho Trang thai udt

< Mét dwong sé bi anh hwéng néu cé hién twong bong tréc,« -+ >

Hinh 4 Mat duong bé tong nhya bi anh hudng bdi bong troc



Hiéu qua ciaa Tough Fix Hyper

Giai phap chong bong tréc cia Tough Fix Hyper nhu sau;
(1) Hoa tan Tough Fix Hyper vao nhya duong.
(2) Nang cao cudng do6 két dinh bang cau tric phan tir hoa hoc ctia Tough Fix Hyper.
(3) Tao lién két bén viing giira bé mit cdt liéu va nhwa dudng ma khong phu thude vao tinh chét ctia cac loai cot
lidu.
Hiéu qua cua phu gia chdng bong tréc 1a 1am cho lién két tai giao dién khong bao gid bi pha hity, cho dii bi anh huong
cua nudc hodc giao dién ¢6t liéu chiu tac dong 16n, boi vi tinh chét giao dién da dugc thay ddi. Giao dién dugc két
dinh chit ch& vé& mit hoa hoc boi Tough Fix Hyper.
Tough Fix Hyper la phu gia chong bong troc, nd bao gdm hop chit cao phan tir ludng cuc, Hiéu qua chong bong
troc cia Tough Fix Hyper nhu sau;
(1) B& mit ¢t liéu khi bi w6t c6 nhém “—OH”.
(2) Lién két hoa hoc dugc hinh thanh giira hop chét cao phan tir ludng cuc véi nhoém “—OH”.
(3) Hon nita, lién két hoa hoc ciing hinh thanh t6t giita ion dwong nhur “Ca+” v6i hop chat cao phén tir ludng cuc
(4) Va két qua 1, hiéu qua chng bong troc rat tuyét voi.
Tough Fix Hyper ngin ngira sy xdm nhap ctia nudc 1én giao dién ct liéu bang lién két hoa hoc cua hop chét cao
phan tir.

Tough Fix Hyper
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Vi du mgt vai cong trinh

Hinh 6 Hinh anh sir dung phu gia Tough Fix Hyper



1. Anh hwéng ciia phu gia chong bong tréc téi Nhwa duong.

Cho di Tough Fix Hyper dugc tron vao nhya duong, vé co ban no khong 1am suy giam bat ctr tinh chit von c¢6
ban dau cta nhya duong nhu bang bén dudi, tuy nhién nhiét do hoa mém va DSR duong nhu dugce cai thién tuy thude
vao viéc ting ham luong Tough Fix Hyper. Chung toi cho rang nhiing cai thién nay phu thudc vao viéc ting luc két
dinh ciia nhya dudng do st dung Tough Fix Hyper. Tough Fix Hyper cung cap cho nhwa duong tinh chat ludng
cuc dién tich dwong va dién tich 4m. Nhin chung thiét bi thi nghiém Iam bang thép, vi Iy do nay chiing t6i nghi ring
viéc cai thién luc két dinh giita nhya duong va thép da day két qua kiém tra 1én, chinh vi vay ma két qua cai thién do
kim Iun khong nhin thay rd rang.

Nhitng hién tugng nay ciing chimg minh rang, luc két dinh ctia nhwa dudng ting 1én khi sir dung Tough Fix Hyper.

< Tinh chét ctia nhya duong c6 Tough Fix Hyper >

60/70 Bitumen
Tough Fix Hyper cho vao Asphalt (%) Ban dau 0% 0.1% 0.15% 0.2%
Do kim lan 25 °C 1/10mm 63 63 62 62
Nhiét 46 hoa mém °C 47.4 48.0 49.4 49.4
PI -1.34 -1.18 -0.84 -0.84
b0 gian dai 15 °C cm > 100 > 100 > 100 > 100
giiiiagf‘-’é‘f l‘é” }’(1)?; e Pa 1781.3 1944.2 23183 2412.6

* Trich tir bo cdo ciia UTC, “Bao cio két qua thir nghiém, TAC DUNG CUA PHU GIA TOUGH FIX HYPER TRONG
HON HOP BE TONG NHUA CHAT O MOT SO KHU VUC TREN LANH THO VIET NAM”

2. Két qua thi nghiém bong tréc tinh (TCVN 7504) (Cot liéu thd)

< Thi nghiém chdng bong tréc tinh véi cdt lidu tho >
Két qua thi nghiém chdng bong tréc tinh chi ra rang chi can 0.15% Tough Fix Hyper 1a du dé ngin ngira bong

troc véi bat cur loai cot liéu nao du 1a da granite hay da voi.

Cot ligu: A: Granite (Quang Binh) 60/70 Bitumen
Khoéng xur Iy Tough Fix Hyper 0.1% | Tough Fix Hyper 0.15% Tough Fix Hyper 0.2%
Wa 60 | 70 . ™

Cap 2.0 Ciap 4.3

Cép 3.3
) 60/70 Bitumen
Loai cot liéu " L Tough Fix Hyper | Tough Fix Hyper | Tough Fix Hyper
Khong xir Iy 0.1% 0.15% 0.2%
B: Granite (Da Nang) Cép 2.7 Cép 3.2 Cép 4.35 Cip 4.4
C: Granite (Dak Lak) Cép 2.9 Cép 3.4 Cép 4.25 Cép 4.45
D: P4 v6i (Ninh Binh) Cép 3.0 Cap 3.25 Cip 4.45 Cip 4.45

* Trich tir bao cao ocﬁa }JTCz “Bao c4o két qgé tha nghiémi TAC DUNG CUA PHU GIA TOUGH FIX HYPER TRONG
HON HOP BTNC O MOT SO KHU VUC TREN LANH THO VIET NAM” UTC: Trudng dai hoc giao thong van tai.



3. Két qua thi nghiém bong tréc (H6n hop bé tong nhuwra)

Tap hop cac loai ¢6t liéu dai dién cho toan lanh thd Viét Nam, Truong Pai hoc giao thong van tai Ha ndi
(UTC) di tién hanh danh gia bong troc khi sir dung Tough Fix Hyper. Cac loai ¢bt liéu duoc chi ra & hinh anh
bén dudi. Hon hop bé tong nhwa st dung trong cac danh gia nay 1a hon hop bé tong nhya chit.
< Nhya duong va bt liéu tai Viét Nam >

Céc loai cbt liéu duogce chi ra & bén dudi. Nhuya duong: 60/70 Bitumen,
A: Granite (Quang Binh) B: Granite (Da Nang) C: Granite (Dak Lak) D: Limestone (Ninh Binh)

L

< Thi nghi¢m d9 6n dinh con lai Marshall (ASTM D1559) >

Loai hon hop Bé tong nhua A (Granite, Quang Binh) B (Granite, Da Nang)
Tough Fix Hyper vao Asphalt (%) 0 0.10 0.15 0.20 0 0.10 0.15 0.20
Do 6n dinh Marshall &N) | 9.77 10.17 | 13.54 | 13.36 9.63 10.06 | 11.83 | 11.21
Do 6n dinh con lai Marshall (kN) | 8.84 9.28 13.10 | 12.91 8.70 9.17 11.07 | 10.41
Ty 1¢ Do 6n dinh con lai (%) 90.5 91.2 96.8 96.6 90.3 91.2 93.6 92.9
Loai hon hgp Bé tong nhya C (Granite, Dak Lak) D (Limestone, Ninh Binh)
Tough Fix Hyper vao Asphalt (%) 0 0.10 0.15 0.20 0 0.10 0.15 0.20
Do 6n dinh Marshall (kN) | 10.05 | 10.06 | 11.32 | 12.54 | 10.27 | 10.49 | 12.35 | 12.00
Do 6n dinh con lai Marshall (kN) | 9.18 9.20 10.83 | 12.01 9.27 9.55 11.81 11.43
Ty 1€ Do on dinh con lai (%) 91.3 91.5 95.7 95.8 90.3 91.0 95.6 95.3

* Trich tir bdo céo ciia UTC, “Béo céo két qua thir nghiém, TAC DUNG CUA PHU GIA TOUGH FIX HYPER TRONG
HON HOP BTNC O MOT SO KHU VUC TREN LANH THO VIET NAM” UTC: Trudng dai hoc giao thong van tai.
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Ty 1& phu gia - Asphalt(%) Ty |é phu gia - asphalt (%) Hinh : 7 Thi nghiém Marshall
Két qua thi nghiém;

(1) Néu sir dung Tough Fix Hyper, D6 6n dinh Marshall d6i véi tat ca cac loai ¢dt liéu c6 khuynh hudng ting
1én. Piéu nay chiing minh viéc cai thién luc két dinh ctia nhua duong khi st dung Tough Fix Hyper.

(2) Ty 1€ @6 dn dinh Marshall duoc cai thién cho cac loai cdt liéu granite, da voi, khi sir dung Tough Fix Hyper.

(3) Vi nhing két qua thi nghiém nay ham lugng tdi uu ctia Tough Fix Hyper duoc d4nh gia 1a 0.15% so voi

khéi lwong nhia dudng.



< Thi nghiém Modified Lottoman (AASHTO T283) >

Loai hon hgp Bé tong nhua A (Granite, Quang Binh) B (Granite, Da Nang)
Tough Fix Hyper vao Asphalt (%) 0 0.10 0.15 0.20 0 0.10 0.15 0.20
ITS & diéu kién kho (kPa) | 924.5 | 937.2 | 996.5 | 981.1 | 770.1 | 785.0 | 890.8 | 876.7
ITS ¢ dicu kién udt (kPa) | 844.2 | 856.4 | 9333 | 909.4 | 698.2 | 720.2 | 8349 | 817.2
Ty 1é cuong do kéo gian tiép (%) 91.3 91.4 93.7 92.7 90.7 91.7 93.7 93.2
Loai hon hgp Bé tong nhua | C (Granite, Dak Lak) | D (Limestone, Ninh Binh)
Tough Fix Hyper vio Asphalt (%) | 0 | 010 | 015 [ 020 | 0o | 010 | 015 | 0.20
ITS & dicu kién kho (kPa) | 11942 | 1196.3 | 1230.4 | 1249.0 | 944.8 | 978.9 | 1044.2 | 1004.0
ITS ¢ dicu kién udt (kPa) | 1066.9 | 1078.5 | 1156.2 | 1193.3 | 848.4 | 883.1 | 973.5 | 9404
Ty 1é cuong do kéo gian tiép (%) 89.3 90.1 94.0 95.5 89.8 90.2 93.2 93.7

* Trich tr bdo cdo ctia UTC, “Béo cdo két qua thur nghi¢m, TAC DUNG CUA PHU GIA TOUGH FIX HYPER TRONG
HON HOP BTNC O MOT SO KHU VUC TREN LANH THO VIET NAM”  UTC: Trudng dai hoc giao thong vén ti.

* Pidu kién kho: Bao dudng 2 tiéng trong moi trudng nude 25°C, Diéu kién udt: Bao dudng l4n 1 trong méi trudong nuge, 2 tiéng,
60°C va lan 2 trong méi trudng nudce 2 tiéng & 25°C *ITS: Cudng do kéo gian tiép, ITSR: Ty 18 cuong do kéo gian tiép.
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(1) Néu st dung Tough Fix Hyper, ITS c6 khuynh hudng ting 1én véi tat ca cac loai da, diéu nay 1a do luc lién
két két dinh ctia nhya dudng dugce cai thién khi ding Tough Fix Hyper.

(2) ITSR dugc cai thién véi tt ca cac loai da, granite va da voi khi sir dung Tough Fix Hyper.

(3) Vi nhiing két qua nay, ham lugng téi uu ctia Tough Fix Hyper dugc ldy 1a 0.15%.

4. Thi nghi¢m han Lin vét banh xe.

& Thi nghiém Hamburg Wheel Tracking trong moéi truong nude 50 °C, tai UTC, Vietnam >
Loai hdn hop BTN: Hon hop BTN chit (12.5) A, B, C, D.  Asphalt: 60/70 Bitumen,

Khoéng xu Iy Tough Fix Hyper 0.15%
Bién dang (mm) A: Granite (Quang Binh) 11.49 /20,000 Luot 6.14 /20,000 Luot
Bién dang (mm) B: Granite (Da Nang) 7.31/20,000 Luot 4.96 /20,000 Luot
Bién dang (mm) C: Granite (Dak Lak) 14.17 /11,500 Luot 13.37 /11,500 Luot
Bién dang (mm) D: P4 v6i (Ninh Binh) 6.81 /20,000 Luot 5.88 /20,000 Lugt

* Trich tir bao cao cia UTC, “Béo cao két qua thir nghiém, TAC DUNG CUA PHU GIA TOUGH FIX HYPER TRONG
HON HOP BTNC O MOT SO KHU VUC TREN LANH THO VIET NAM”  UTC: Trudng dai hoc giao thong van tai.

(1) Kha ning khang han lun ddi véi tit ca cac loai cdt liéu déu tang khi str dung 0.15% Tough ix Hyper, hiéu
qua khang han Iin c¢6 khac nhau tiy theo loai ¢t lidu. d6 1a vi luc két dinh cta nhya dudng da duge cai
thién va hiéu suat chong bong tréc da dugc ting cuong.

(2) Vi két qua thi nghiém nay, nén ding Tough Fix Hyper cho tat ca cac loai cot lidu, va hidu suit ciia hdn

hop bé tong nhya s& trd nén tot hon néu sir dung Tough Fix Hyper.
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