ISSN 2354-0818

GIAO THONG

CGO QUAN THONG TIN LY LUAN KHOA HOC CONG NGHE CUA BO GIAO THONG VAN TAI v a n t ai
— & -




TONG BIEN TAP
TRINH NGOC HOAN
Dién thoai: 04.39425211 - 0983545556
Email: ngochoangtvt@gmail.com

HOI PONG BIEN TAP

GS. TSKH. LA NGOC KHUE; GS. TS. NGUYEN
XUAN PAO; GS. TSKH. NGUYEN NGOC HUE;
GS. TS. LUONG CONG NHG; PGS. TSKH. PANG
VAN UY: PGS. TS. HOANG HA; PGS. TS. TRAN
PAC SU; PGS. TS. NGUYEN XUAN KHANG;
PGS. TS. NGUYEN VAN THU; PGS. TS. TONG
TRAN TUNG; PGS. TS. PAO VAN PONG; PGS.
TS. NGUYEN BA HOANG; PGS. TS. NGUYEN
NGOC LONG; PGS. TS. PHAM DUY HOA; PGS.
TS. NGUYEN VAN HUNG; PGS. TS. NGUYEN
HONG THAL; PGS. TS. NGUYEN QUANG PHUC;
TS. TRAN DOAN THQ; TS. CHU MANH HUNG;
TS. KHUAT VIET HUNG; TS. NGUYEN NGOC
LONG; TS. LY HUY TUAN; TS. PHAM CONG
TRINH; TS. PANG VIET HA; TS. TRAN BAO
NGOC; TS. NGUYEN THANH PHONG; TS.
NGUYENNGOC SU: TS. NGUYEN XUAN SANG;
TS. VU HONG TRUONG; TS. LE QUOC TIEN; TS.
NGUYEN QUANG TUAN; TS. LE PO MU ThS.
PHAM HUU SON; ThS. LAM VAN HOANG; ThS.
LUU VAN QUANG; ThS. NGUYEN VAN THACH;
CN.NGUYEN TUONG.

TOA SOAN
106 Théi Thinh - Dng Da - Ha Noi
Phong Hanh chinh tri sw
DT: 04.39426389 - Fax: 04.38221153
Email: tapchigtvt@mt.gov.vn
Phong Phéng vién
DT: 0985692079
Email: phongpv.gtvt@gmail.com
Phong Thir ky Téa soan
DT: 04.39420744
Email: phongtkts.gtvt@gmail.com
Phong Tap chi Pién tir
DT: 04. 39428737
Email: tapchigiaothong.gtvt@gmail.com
Phong Truyén thong
DT: 04.38220392
Email: phongtruyenthong.gtvt@gmail.com
Viin phong dai dién mién Nam
92 Nam Ky Khbi Nghia - quan 1
TP. Ho Chi Minh
DT: 08.39141489 - Fax: 08.39141489
Vin phong dai dién mién Trung
10B duong Nguyén Chi Thanh
quan Hai Chau - TP. Pa Néng
DT & Fax: 0511.3747147
Email: tegtvtmientrung@gmail.com
Gidy phép s6 1983/GP - BTTTT cép lai ngay
24/11/2011 cua B Thong tin va Truyén thong

Tai khoan: Tap chi Giao thong van tai
118000001700 - Ngan hang Thuong mai
C6 phin Cong thuong Viét Nam
- Chi nhanh TP. Ha Noi
Mi s6 thué: 0100104098

Ché ban tai Tap chi GTVT; In tai Cong ty TNHH
MTV In Bao Ha Noi méi
Gi4 bén: 35.000 ddng

Bia 1: Vén cho phat trién ha ting giao thong
Trinh bay bia: Nguyén Sinh

R

©

s

22

GIAO THONG

vantai
THE TRANSPORT JOURNAL a

- CONTENTS

THANG 05/2017 (NAM THU 58)

Vén cho phat trién ha tang giao théng

Capital for transport infrastructure development KHANH LE
Bai toan vén cho dudng bo
Capital problem for roads HOANG LONG
Can ¢6 co ché dic thu cho cao téc Bic - Nam
Needing specific mechanism for North and South expressway

CHAU THANH

Di tim 15i giai bai toan vén cho dau tu vao hang hai
Looking forward to the answer for capital problem of investment in maritime
H. THACH - P. DUONG

L&i thoat nao cho Pudng thiy ndi dia trong “nan d6i” vén man tinh
Which way out for inland waterway Sector in the endless “starvation” for

capital CONG THANH

7.000 ty déng: Tim lai thai vang béng nganh Dudng sét Viét Nam
VD7, 000 billion: Finding back the heyday of Vietnam Railway Sector
LE MINH

Pau tu cho hang khéng nham di truéc dén dau

Investment in the aviation sector to take a short cut CAO HA

GTVT Dién Bién: 63 nam gop phan t6 diém biic tranh kinh té - xa hoi
Dien Bien Transport Sector: 63 years of contribution to beatify the social
- economic picture v0 THANH VU

Ky niém 127 nam Ngay sinh Chu tich Hé Chi Minh (19/5/1890 -
19/5/2017): Tu tuéng, phong cach, dao dilc cia Bac Ho trong tiing
cau chuyén nhoé

Celebrating 127 years of President Ho Chi Minh's Birthday (19/5/1890 -
19/5/2017): Thought, style and virtue of Uncle Ho in each little piece of story

THEO DANGCONGSAN.VN

Ky niém 58 nam Ngay truyén thong B d6i Trudng Son (19/5/1959 -
19/5/2017): Con dudng thai dai H6 Chi Minh

Marking 58 years of the tradition day of Truong Son Army (19/5/1959 -
19/5/2017): The way of the Ho Chi Minh time HA THANH

TNGT tiép tuc ha nhiét

Traffic accidents continue to reduce DUGNG THANH

Po6i diéu ban luan téc d6 trong khu dong dan cu

Some discussion about speed in densely populated areas PHAM THUY
Hoa Binh ting cudng dam bao TTATGT

Hoa Binh increased ensuring of traffic order and safety THANH VU
Kiém soat tai trong xe trong tinh hinh méi

Controlling vehicle load in the new situation TRAN AN




duéng, tiép tuc dc“ii mo‘l, quyet liét cai c3

w
ON

38

40

45

.19
O

52

63

67

Minh bach, céng khai thu phi khéng diing
Transparency in non - stop collecting tolls  NAM CUGNG

X{ly dit diém 358 diém den dam bao an toan giao thong
Straight-away settlement of 358 black spots of guaran teeing
traffic safety TRAN KIM

Cao téc Bén Liic - Long Thanh: Sém khéi cong 3 goi
thau phia Pong dé phat huy hiéu qua dau tu

Ben Luc - Long Thanh Expressway: Early construction of
the 3rd tender package in the East to bring into play of
investment effeciency PV

Tinh toan chiéu day tdm mat dudng bé tong cét thép
duing luclap ghép trong giai doan ché tao va thi cong
Calculating thickness of pre - stressed cement concrete
pavement slabs in the period of fabrication and construction
TS. VO THE SON; ThS. VO HONG LAM

ThS. LE THI XUAN THU

Nghién ciu anh huéng su bién dsi ctia d6 4m khéng

khi dén két qua du bao thai diém bit dau va thoi gian

an mon thuc té ctia ¢St thép trong bé téng

Research on influence of the humidity on forecasting initial

corrosion moment and actual corrosion period of rebar in

concrete TS. NGO VIET BUC; TS. BINH VAN HIEP
ThS. NGUYEN THI NGAN

Nghién ctiu anh huéng ctia tham sé két ciu dén dao
déng clia két cdu con trong hé cach chan nhiéu I6p

Research on the influence of structural parameters on
vibration of sub - structure in multi - stage vibration isolation

system TS. VO TUAN PAT

Nguyén nhan va tac hai cla hién tugng nit sém mat
dudng bé téng xi mang phan tim va phuong phap
uing dung phan mém HIPERPAV du bao niit sém
Reasons and damage of early cracking phenomenon of
cement concrete and the method of applying the software
HIPERPAV to forecast early cracking

TS. TRAN THI THU HA; ThS. PANG KHANH

Nghlen cifu 6n dinh nén duong dap trén nén dat yéu
gia 8 bang coc xi than tir Nha may Nhiét dién Duyén
Hai, tinh Tra Vinh
Studying on embankment settlement on soft foundation
consolidated by coal slag piles from Duyen Hai Power plant
inTraVinh Province  PGS. TS. CHAU TRUONG LINH
GS. TS. VU BiNH PHUNG; ThS. PHAM THANH TUNG
ThS. NGO THANH NHAN; ThS. NGUYEN PUC THUAN

Anh hudng ctia dudng cong cap phéi cét liéu dén cac

chitiéu coly co ban ctia bé téng nhua

Effects of aggregate gradation in basic properties of asphalt

concrete TS. NGUYEN MANH TUAN
ThS. NGUYEN HOAI VEN; KS. TRAN HUY HAI

M6 phéng robot SERPENT sif dung Robotics Toolbox
cGa Matlab

Simulating robot SERPENT using Robotics Toolbox of Matlab
software TS. PHAM TAM THANH

70

/3

76

84

oo

oC

93

97

101

106

Cac dac tinh ky thuat ctia hén hop bitum - Iuu huynh
Technical characteristics of bitum - sulfur mixture

PGS. TS. NGUYEN VAN HUNG

KS. NGUYEN THANH PHONG

Nghién citu ing dung c6ng nghé GPS déng thai gian
thuc dé xac dinh db cao trong tric dia cong trinh
Studying on applications of Global Positioning System -
Real Time Kinematic technology to determine height in
surveying for construction

ThS. TRAN BUC CONG; ThS. LE MINH NGOC

M6 hinh quan hé iing suét bién dang khi nén ctia bé

téng geopolymer tro bay
Stress - strain model obtained from compression tests of fly
ash based geopolymer concrete  ThS. TRAN VIET HUNG
GS. TS. PHAM DUY HUU; PGS. TS. NGUYEN NGOC LONG
PGS. TS. DAO VAN BONG

Nghién ctiu mét sé chi tiéu co ly co ban cia bitum
- epoxy

A study on several mechamcal propert:es of epoxy bitumen
ThS. TRAN THI CAM HA; PGS. TS. TRAN THI KIM DANG

Nghién ciiu thuc nghiém xac dinh ham lugng vat liéu
phu gia bdt sét hop ly chng cat chay trong xay dung
nén méng dudng 6 t6 khu virc Nghi Son, Thanh Héa
Experiment researching reasonable content of clay
admixture to treat seepage for construction of road
foundation in Nghi Son, Thanh Hoa

ThS. LE NHU NAM; PGS. TS. TRAN TUAN HIEP

Nghién citu ché tao xi méng Portland hdn hop cuéng
d6 cao strdung tro trau
A Study on production of high strength blended Portland
cement containing Rice Husk Ash
KS. MAI BINH LOC; TS. LE THANH HA
ThS. VO TO HONG NGA; ThS. TA THI HUE

S dung phuong phép Iy thuyét va phuong phap thuc
nghiém trong bai toan tinh ting suat ctia I6p da ba lat
The use of theoretic and experimental solution in the
computation of stresses of ballast ThS. PHAM DUY HOA

M6 hinh héa va mé phéng 3D déng hoc tau thay
Modelling And 3D Simulation Of The Ships Dynamic
TS. DINH ANH TUAN

Nghién citu dong luc hoché truyen dong thay lucdan
déng co cdu di chuyén doc clia may ép coc thay luc di
chuyén buéc
Dynamics research of hydraulic transmission system to
control forward stepping of hydraulic pile pressing machine
with footstep type walking mechanism

ThS. NGUYEN NGOC TRUNG; ThS. NGUYEN THUY CHI

Anh hudng ciia xung dét giao théng dén kha ning
thong qua ctia lan ré trai va ré phai tai nit giao thong
t6 chiiic bang dén tin hiéu

Effects of traffic contradiction to capacity of passing
through by left turn lane and right turn lane at in terchanges

controlled by traffic lights PGS. TS. PO QUOC CUGNG




B occometamE .. - ————— S6 5/2017

Nghién clu mot <& chi tiéu co ly co ban

cUa bitum - epoxy

B ThS.TRANTHI CAM HA - Truong Pai hoc Giao théng van tai
2 PGS.TS. TRAN THI KIM PANG - Truong Pai hoc Giao théng van tdi

rFE -

T6M TAT: Bitum - epoxy dugc biét dén 1a loai
bitum cai tién dugc su dung lam chéat két dinh
trong hén hop bé tong asphalt. Bai bao trinh bay
két qua nghién cau thuc nghiém vé mot s chi fiéu
co ly co ban cla bitum - epoxy si dung epoxy co
ngudn gdc ti Nhat Ban véi cac 1y 16 pha tron khac
nhau gitta bitum va epoxy. K&t qua nghién cuu ban
dau cho thay bitum - epoxy c6 mot s tinh chat
vuot tréi so véi bitum théng thuong.

TU KHOA: Bitum - epoxy, chi tiéu co ly.

ABSTRACT: Epoxy - bitumen has been known as
a modified bitumen for modified asphalt mix. This
paper provides researching results of traditional key
properties of epoxy - bitumen using epoxy from

Japan at various rafes. The initial results show
remarkable improvement of epoxy - bitumen in
comparison with conventional bitumen.

KEYWORDS: Bitumen - epoxy, mechanical norm.

1.DAT VAN BE

& nhidu nudc trén thé gidi nhu Anh, My, Nhat Ban,
Ukraina, Trung Qudc... viéc nghién cliu va dua vao su
dung hdn hgp asphalt c6 chat két dinh la bitum-epoxy
|am tdng mat cho cac tuyén duong chiu tai trong nang
hay 1am I6p pht mat c4u thép da cho két qua tuong doi
kha quan véi sy khic phuc vé ca ban mot s6 hu hong
cla mat dudng asphalt su dung chat lien két bitum
théng thudng nhu hién tuong ndt do moi va han lun
vét banh xe (1.

viét Nam ciing da c6 mot cong trinh thuc té st dung
bé tong nhya epoxy la 16p pht mat cdu Thuan Phudc -
Pa Ning, nhung tiéc la cong trinh nay khong mang lai
két qua nhu mong mudn. L&p pht bé tong nhua epoxy
trén mat cau do huhong da duoc thay thé gan nhu hoan
toan bang hon hop bé tong nhua polymer st dung nhua
dudng PMB3. Cac nghién ciu co ban trudc khi ap dung
vat liéu nay cting vao cong trinh cdu Thuén Phuéc cing
kha hanché& -

Dé hiéu ré hon vé vat liéu bitum - epoxy, nhém tac

~ gia da tién hanh thi nghiém trong phong dé budc dau

xac dinh mot s6 chi tiéu cd ly co ban cda loai vat liéu nay.

—

2.VAT LIEU SUDUNG

Bitum - epoxy la hon hop tao bai hai vat liéu thanh
phan: Bitum va epoxy dugc tron theo tilé nhat dinh.

2.1. Epoxy

Epoxy dugc si dung trong nghién ctu cta nhom tac
gia dugc cung cap bdi Cong ty TAIYU KENSETSU, dia chi5-14-
2, Kanayama, Naka-KU, NAGOVYA-CITY, JAPAN. Epoxy dugc
tao bai hai thanh phan la chat nhua chinh va chat lam cting
v6i diac diém va ti 1 pha tron duoc thé hién trong Bdng 2.1:

Béng 2.1. Dic diém, thanh phan Epoxy [2]

Ch&t nhua chinh

| chitiéu [ chatlam cing

2200 Methylethylidene) bis
(CH] -phenyleneoxymethyler\e)]
bisoxyirane homopolymer
2.3,-epoxypropy! oleate
2.3,-epoxypropyl stearate

(Z)-Oc(adec»‘}eny!amine
| 2-Propenenitrile polymer with 1.3 |
‘. butadiene, 1-cyano-1-methyl-4-oxo \
| _4-{12-(1-piperazinyl) ethyl] amino] |
| butyl-terminated

Thanh phan

6 | 112-903,68383-29-4
| 44% theo khéi lugng

25085-99-8, 5431-33-4, 7460-84-
56% theo khdi lugng

Ty 1& pha trén

Mau sic

| Khéng mui | amoniac
Khéi lugng riéng | |
6950 | 10~12

Piém nong chay | <0 |
|

|
15~10 |

Po hoatan | 3 3 1
2.2. Bitum

Bitum nhém tac gia s dung trong nghién cdu la
loai bitum 60/70 dugc cung cap bdi Cong ty TNHH Nhua
dudng Petrolimex.

2.3. Ché tao méau bitum - epoxy

Bitum - epoxy dugc ché tao theo trinh tu duogc
khuyén cao bgi Cong ty TAIYU KENSETSU nhu sau:

- Budc 1: Ché tao epoxy

+ Gilr chdt nhya chinh va chét 1am cuing trong td
bio &n & nhiét do 60°C trong thoi gian t&i thiéu 2 tiéng;

+Tron chat nhua chinh vGi chat lam cung vai ti 1€
56:44 trong thdi gian 1 phut;

- Budc 2: Tao mau bitum - epoxy

+ Sdy bitum 60/70 dén nhiét do 170°C;

+Tron bitum 60/70 v6i epoxy da chuén bi & budc 1
vdi ti lé epoxy tang dan: 15%; 20 %; 30%; 35%; 40% va 50%
theo khéi lugng bang mdy tron trong thdi gian 4 phut;

+ P& mau vao cac khudn d& bao 6n & cac nhiét dé
va thdi gian theo yéu cau timg thi nghiém cu thé.

3.THI NGHIEM
Nhém nghién ctu da tién hanh thi nghiém mot s
chi tiéu ca ban clia bitum - epoxy cu thé nhu sau:

81

|
|
|
|
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-Thinghiém xc dinh nhiét d6 hoa mém va thinghiém
xac dinh do kim 14n dugc tién hanh véi vatliéu déi ching la
bitum 60/70 va 6 loai bitum - epoxy, tuong Uing vGi 6 ham
lugng epoxy déa dugc chuén bi & muc 2. VGi m®i loai bitum
- epoxy lai dugc thir nghiém sau khi bao dudng & cac nhiét
d6 va thai gian khac nhau, cu thé nhu sau:

+ Mau dugc bao dudng & nhiét phong (25°C) trong
cac thai gian 2h, 4h, 24h, 48h, 72h, 96h,168h, ké tu lac
tron bitum vai epoxy.

+ Mau dugc bao dudng & nhiét do 60°C trong thoi
gian 96h.

T6ng s6 la 98 mau cho ca hai thi nghiém xac dinh
nhiét d6 héa mém va do kim lan.

- Cac thi nghiém xac dinh chi tiéu: Piém chdp chay,
do dinh bam, lugng t6n that sau khi gia nhiét, khoi lugng
riéng, do nhét & 135°C, do dan héi & 25°C chi thuc hién
v6i 2 loai bitum - epoxy c6 ham lugng epoxy 35% va 50%
& trang thai chua qua bao dudng.

Céc thi nghiém dugc thuc hién tai Phong Thi
nghiém LASXD 1256 - Trung tam Khoa hoc Céng nghg,
Trudng Pai hoc GTVT theo dung cac tiéu chuén thi
nghiém bitum hién hanh cta Viét Nam [3].

4.KET QUATHI NGHIEM VA PHANTICH KET QUA

4.1. Két qua thi nghiém

Két qua thi nghiém xac dinh nhiét d6 héa mém
dugc thé hién trong Bang 4.1, Hinh 4.1 va Hinh 4.2. Két
qua thi nghiém xac dinh d6 kim lan dugc thé hién trong
Bang 4.2, Hinh 4.3 va Hinh 4.4. Két qua cac thi nghiém
khac dugc thé hién trong Bdng 4.3.

Béng 4.1. Nhiét d héa mém cua bitum - epoxy
béo dubng & nhiét dé phong véi cac ty Ié pha tron
va théi gian bdo dudng khac nhau

| o | = R N o0
| Nhiét do \‘ ';ll\:ln ek Nhiét 86 héa mém (°C)
‘ ::écn;du‘dng i dudng
(gi®)

488 | 524 | 535 | 5320 | 5475 | 5695 | 63,20

T oo sars [ 5593 573 |
~ 1526 | 5490 | 5430 | 57,25 | 59,75 | 68,50
- |537 | 5645|5885 m

Chi thich =Y
1104 |—*— 0% (bitum 60/70) | s
|—m - 15% >
= |--e-- 20% Lz
2 1000 | _a - 30% e
~ —p-- 35% a
£ 90 | 4% b
g |—w - 50% v %
3 80 % . =4 |
= |
e :
- 70 !
Z 6
50
40 Sotae vt
Lo w® Av & @
Thoi gian bao dudng (gi®)
Hinh 4.1: Biéu dé quan hé gitia nhiét d6 hoa mém
va thoi gian bdo dudng & diéu kién nhiét dé phong

120 Chi thich R
—e— 2h, 250C 27
110 | — = - 4h, 250C 7
6 ~-¢-- 24h, 250C .
3 —a - 48h, 250C 4%
= 100 _, _ 72h, 250C 75
8 < 96h, 250C o
2 gy | —v - 168h,250C L
< —-e-- 96h, 600C <
= 0
]
o
;g 70
60
50

15,00% 20,00%  30,00% 3500% 2000%  50,00%
Ham luong epoxy trong bitum-epoxy
Hinh 4.2: Biu d6 quan hé giiia nhiét dg héa mém
va ham luong epoxy trong bitum - epoxy & céc thoi gian
va nhiét dé bao dutng khac nhau
Bang 4.2. Dé kim lin cda bitum - epoxy bdo dudng & nhiét do
phéng véi cdc ty Ié pha trén va thoi gian bdo dudng khac nhau

Nhiét dé Thai gian Do kim lan (1/10mm)
bao duong | bao dudng Ham lugng epoxy trong bitum - epoxy \
Q) (@i®) [ 4500 | 20% | 30%  35% | 40% | 50%
| 6587 | 6223 | 5940 | 56,23 | 56,17 | 5537 |
| 57,77 | 56,00 | 55,13 | 5440 |
| 5093 | 4847 |

| 5410 | 51,13
| 52,53 | 46,77 | 44,63 | 43,60 |
40,47 | 3690 |

4957 | 4213
3567 | 32,23 |

| 45,87 | 38,60
| 4293 | 3357 | 2993 | 2357 |
2587 | 1943 |

| 39,80 | 29,60

70

-
e
BN e
T RN e s
£ S e B B B -
S S .
= 50 NS T A
= e g
= S e
=l o ik R S
= 3\\\ \:\ o
--E i Cha thich \\'\ S
o —e— 0% (bitum 60/70) & « e
(n) —m - 15% \\‘ e
304" ®- 2% e &
—a- - 30% el
—p- 35% S
<+— 40% T~
v et eSS EET R . .
2 2% 48 72 9 168
Thoi gian bao dudng (gio)

Hinh 4.3: Biéu dé quan hé giira d kim ldn va thoi gian bdo dudng
& diéu kién nhiét dé phéng

701
60
-
g |
g
S S50
g SE i
2 40l Chi thich
§ —e— 2h, 250C 4 =
= —®— - 4h, 250C M = r
< - 24h,250C S o 3
_a- 48h,250C . &
30 | | —- T2h,250C * ‘\ gl ¥ <
| —<4— 96h, 250C S S
—w— - 168h, 250C R R 4
20| -~ 96h 600C 2o (L
T 1500% 2000%  3000% 3500% 40,00% 50,00%

Ham hrong epoxy trong bitum-epoxy

Hinh 4.4: Biéu dé quan hé giira dé kim Idn
va ham Iluong epoxy trong bitum - epoxy & céc thoi gian
va nhiét dé bao dudng khac nhau




S6 5/2017

KHOA HOC - CONG NGHE

Bang 4.3. K&t qu mét s6'thi nghiém khac

x Loai bitum - epoxy

Chitiéu
35% epoxy | 50% epoxy

Diém chép chéy (°C) 270 292
Do dinh bam véi da Cap 4 Cap 4
Lugng tén that khéi luong sau khi
gia nhiét 5 gis & 163°C (%) G42es 02w
Khéi lugng riéng (g/cm?) 1,0336 1,0333
D6 nhét & 135°C (nhét ké
Brookfield) (Pa.s) 152 2
D06 dan hoi & 25°C (%) 78,7 73,2

4.2. Phan tich két qua thi nghiém

- Bitum - epoxy trong day ham lugng epoxy trén
thir nghiém (tir 15% dén 50% theo khéi luong) cé nhiét
d6 héa mém tang, d6 kim IGn gidm ti lé thuan véi ham
lugng epoxy. Khi ham lugng epoxy & dudi 30% téc do
giam ctia d6 kim ltn khoang 6,5,15 (1/10mm) trén 15%
epoxy, tuong ung trung binh 3,64 (1/10mm)/ 5% tang
ham lugng epoxy. Trong khi d6, véi mic tdng epoxy ti
15% dén 30% nay, nhiét d6 hoa mém lai ting cham. Tuy
thudc vao diéu kién dudng mau tang trong khoang 0,8
.8,1(°C), tuang Ung trung binh 1,3°C/5% tang ham lugng
epoxy. Khoang bién dong dang ké déi véi do kim ldn 1a
khi tdng ham lugng epoxy tir 30% 1&n 35%, v&i muc giam
trung binh 6,7 (1/10mm)/ 5%, sau d6 t6c d6 giam lai tr&
vé 8 muc ban dau véi muc trung binh 3,64 (1/10mm)/ 5%
tdng ham lugng epoxy. V6i nhiét d6 hoa mém, su ting
nhanh thé hién rat r6 tir ham lugng epoxy tir 30% tr&
Ién. Tuy thudc diéu kién dudng méau, trong khoang ting
tlr30% dén 50% epoxy, nhiét do héa mém ting thém lén
tlr 10,60°C, tuong Uing trung binh x&p xi 7°C cho mébi 5%
ham lugng téng clia epoxy (Hinh 4.2 va Hinh 4.4).

- Phan tich Hinh 4.1 va Hinh 4.3 ta thay & khi bao
duéng méu & nhiét d6 phong, nhiét @6 héa mém va do
kim lin cda tat ca cac loai ham lugng déu tang va giam
dan theo thai gian bdo duéng, tuy nhién véi cac ham
lugng epoxy dudi 35% su tang va gidm nay khoéng dang
ké va gan nhu két thuc & 96h. Con véi ham Iuong 35%,
40%, 50%, viéc tang va gidm rat ro rét khi thoi gian bao
dudng tang va c6 vé su tang gidm nay van chua ding
lai ngay ca khi thdi gian bdo duéng mau da Ién tai 168h.
Trong 3 loai ham lugng do, téc dé tang, gidm cdia mau
50% la I6n nhat, mau 35% la nhé nhat. Phan tich Hinh 4.3
va Hinh 4.4 thay r6 mau dugc bao duéng & nhiét d6 60°C
trong 96 c6 nhiét d6 héa mém cao hon va dé kim lun
thap hon so v6i mau dugc bdo dudng & nhiét d6 25°C
trong 168h. V6i ham lugng 50% va bao dudng nhiét &
60°C trong 96h thi bitum - epoxy khong hoa mém ngay
ca 6 120°C va do kim 1in xuéng dudi 20 (1/10mm).

- VGi nhiét d6 khong khi 25°C, 168h sau khi tron,
nhiét d6 héa mém clia mau c6 ham lugng epoxy 35%
tuong duong PMB-Il, mau cé ham lugng epoxy 40%
tuang duong PMB-IIl [4], m&u cé ham lugng epoxy 50%
|én dén 117°C.

- Két qua trong Bdng 4.3 cho thay bitum - epoxy ma
nhém nghién cttu da thir nghiém théa man qui dinh cac

chitiéu chat lugng clia bitum dau mé st dung trong xay
dung theo TCVN 7493:2005.

5.KET LUAN

-V6i cing mét ham lugng epoxy, nhiét d6 hda mém
va dé kim Idn ctia bitum - epoxy phu thudc vao thai gian
va nhiét d6 bao dudng. Su phu thudc nay cang I6n khi
ham lugng epoxy cang cao.

- Bitum - epoxy s dung epoxy do céng ty TAIYU
KENSETSU théa mén cac qui dinh vé chi tiéu chat lugng
cla bitum strdung trong xay dung theo TCVN 7493:2005.
V6i ham luong epoxy tir 35% trd lén, chi tiéu dd kim lan
va nhiét d6 hoa mém clia bitum - epoxy vuot trdi so vdi
bitum théng thudng. V6i ham lugng epoxy 1én t6i 50%
thi hai chi tiéu nay con vuot tri so véi bitum polymer.

-Vdi nhiét do khong khi 25°C thi sau khi tron 4 tiéng,
cac tinh chat ctia hén hop chua 6 su khac biét ré rang
so v6i mau déi chiing, nén viéc st dung bitum - epoxy
lam chét két dinh cho bé téng asphalt sé khéng gap kho
khan gi trong qua trinh san xuat va thi céng.

- Chi vei diéu kién bao duéng & nhiét d6 khong
khi khodng 25°C, thi sau 7 ngay nhiét d6 héa mém va
do kim Ian clia bitum - epoxy da c6 gia tri tuong tu nhu
mau dugc bdo dudng & nhiét d6 60°C trong 4 ngay. Nhu
vay, viéc bdo dudng mat dudng bé téng asphalt c6 si
dung chat két dinh bitum - epoxy la kha thi dé c6 thé dat
dugc cac chi tiéu mong mudn trong viéc cai thién nhiét
dé héa mém, moét chi tiéu quan trong anh hudng dén
kha nang khang bién dang khéng héi phuc ctia hdn hop
asphalt khi dung chat dinh két bitum - epoxy.

Viéc giam do6 kim Iun trong thai gian khai thac dén
khodng 20,25 (1/10mm) la nguy cc d6i véi viéc ndt do
hoa cling cta bitum. Viéc nghién cttu vé dnh hudng cla
gidam d6 cling dén kha nang khéang nut véi thi nghiém
moi cho bé tdng asphalt st dung chat dinh két bitum -
epoxy la can thiét trong thai gian téi cla nhém téc gia.
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