TAP CHI KHOA HOC KIEN TRUC & XAY DUNG

Panh gia chat luwgng bé tong nhua polime
va bé tong nhura thudng bang két qua

thi nghiém mo6 dun dan héi tinh

va mo dun phirc dong
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Evaluate the quality of
polymer asphalt concrete and
conventional asphalt concrete
by testing results of static
elastic modulus and complex
modulus

Lé Thai Binh?, Chu Viét Thirc?, Nguyén Van Chinh3

Tém tit

Bé tong nhura polime [a mot loai vat liéu da
va dang dugc stir dung dé xay dung dudng
O to trén thé gidi cing nhu & Viét Nam.
Trong bai bao nay, tac gia trinh bay két qua
cac thi nghiém dai dién dé 1am rd cac yéu
t6 anh hudang dén gia tri mé dun dan héi
nhu 1a nhiét dé thi nghiém, thoi gian va
chu ky tac dung cla tai trong dén bé tong
nhua polime. K&t qua cla cac thi nghiém
nay cé thé duing dé tham khao nhu chi tiéu
ban dau danh gia chat luong bé téng nhua
str dung nhura duong polime.

Tir khéa: bé téng nhura, mé dun dan hai,
bé téng nhua polime, nhua dudng cai tién

Abstract

Polymer asphalt concrete is a new material
that has been used to build motorways
in the world as well as in Vietnam. In
this article, the author presents the
results of representative experiments
to clarify factors affecting the value of
elastic modulus such as experimental
temperature, time and cycle of load
application. polymer asphalt concrete.
The results of these experiments can be
used as reference as initial indicators to
evaluate the quality of asphalt concrete
using polymer asphalt.

Key words: asphalt concrete, elastic
modulus, polymer modified asphalt
concrete, modified asphalt
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1. Dat van dé

Bé téng nhua (BTN) 13 vat liéu chu yéu dé xay dung dudng 6 t6 va duoc st dung
rong rai trén thé gidi cling nhu & Viét Nam. Viéc nang cao chat luong va tudi tho 16p
mat BTN & nudc ta sé gop phan nang cao chat luong clia ca mang lugi dudng 6t6 va
c6y nghia kinh t& ky thuat to Ién. BTN polime d3 dugrc str dung tai cac nudc phat trién
vGi cac diéu kién khi hau va tiéu chuan thi céng, nghiém thu theo cac dic diém dia ly
cu thé. O Viét Nam, I6p phi BTN polime da dugc dp dung trén mét s6 duding cao tac,
tuy nhién mai & mirc dé thir nghiém, chi phi cao va bi Ié thudc vao cdng nghé ngoai
nhap [1, 2].

BTN thudng 13 hdn hop gdm cac thanh phan [a c6t liéu khoang (da dam, cat, bot
khoang), chat lién két 13 nhya dudng va phu gia (néu co) dugc phdi hgp véi nhau theo
tylé hop ly.

PE diéu chinh cu trac cta BTN theo yéu ciu sir dung, c6 thé xem BTN 13 mét hé
théng gbm ba ciu tric thanh phan [2, 3].

e Cau tric vi mo: gdbm nhua va bot khodng tao thanh chat lién két asphalt.

e Cau tric trung gian: gobm cat va cac chat lién két asphalt tao thanh vira asphalt.

® CAu tric vi mé: gbm da dim va vira asphalt tao thanh hén hop BTN.

Céac thanh phan vat liéu co ban ctia hén hgp BTN bao gébm cac cét liéu hat thé
(d4 dam) va hat min (cat) c6 thanh phan c& hat tuan theo mét quy luat nhat dinh. Cac
nghién cru ly thuyét va thuc nghiém cho céc loai BTN thudng da dugc nhiéu tac gia
cong bé & ca Viét Nam va trén thé gidi [4, 5]. Hién nay, trong qua trinh thi céng, nghiém
thu, mét s6 chi tiéu d6i véi BTN noéi chung ciing nhu déi vai BTN polime noi riéng tai
Viét Nam van dang duoc 4p dung theo cac tiéu chuan chung [6].

Cac tinh chat ctia BTN phu thudc vao ti 1€ va tinh chat cta cac vat liéu thanh phan,
phu thudc vao su phan bd chat két dinh trong hén hop va chat lvong tuong tac gilra
cot liéu va chat dinh két [7-10].

Ngoai ra, khi chiu tac dung clia blrc xa mat trdi, dd 3m, va nhiét do cao, BTN thong
thudng dan bi “hda gia”, mat dudng trd 1én gion, dé gy v& dudi tac dung clia xe co. Viec
strdung BTN polime c6 cudng dé cling nhu dé én dinh cao hon, lam tang duoc tudi tho
mat dudng da va dang duoc nghién clru, (rng dung & cac nudc phat trién. Tuy nhién,
cac nghién clru cu thé & Viét Nam vé viéc sir dung BTN polime dé cai thién duoc chat
lwgng, han ché cac hu hong cda loai mat dudong nay, tiét kiém dugc chi phi bao duéng,
stra chira cho cac tuyén dudng, han ché tai nan giao théng, lai chua dugc nghién cru
day du va thau dao.

Trong bai bdo nay, tac gia trinh bay két qua cac thi nghiém dai dién dé 1am ré cac
yéu t6 anh hudng dén gia tri m6 dun dan hoéi nhu 13 nhiét do thi nghiém, thai gian va
chu ky clia tac dung ctia tai trong dén BTN polime. K&t qua cutia cac thi nghiém nay co
thé dung dé tham khao nhu chi tiéu ban dau danh gia chat lugng BTN sir dung nhua
dudng cai tién polime.

2. Vat liéu va cac chi tiéu lwa chon nghién ctru
2.1. Vit liéu str dung trong cdc nghién curu thu'c nghiém

Vat liéu stir dung cT’u’qc Iura chon 13 nhitng loai dai dién, duoc str dung phé bién hién
nay & khu vuc phia Bac:

+ D4 dam cac loai: Mo da Viét Uc - Kién Khé - Phudng Phi Ly - Tinh Ninh Binh.

+ Bot khoang: Déng Giao - Phudng Tam Diép - Tinh Ninh Binh.

+ Cat vang: Song L6 - Phudng Thanh Miéu - Tinh Pha Tho.

+ Nhua duong: Nhua duong Shell dac 60/70 va nhua PMB1

Cap phéi cét liéu sir dung theo tiéu chuan TCVN 13567-1 : 2022 va TCVN 13567-
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2:2022 [6] cho BTN chat hat min [a BTN thuong
(BTNC 9.5) va BTN polime (BTNP 9.5), nhu duoc
thé hién trong Bang 1.

Cap phéi c6t liéu sir dung theo tiéu chuin
TCVN 13567-1:2022 va TCVN 13567-2: 2022
[6] cho bé tong nhua chat hat min [a BTN thuong
(BTNC 12.5) va BTN polime (BTNP 12.5), nhu
duoc thé hién trong Bang 2.

Céc Hinh 1 va 2 duéi day thé hién duding cong
cap phéi tiéu chuan cho céc loai BTN st dung
trong chuong trinh nghién ctru thyc nghiém.

Nhin chung, dudng cong cap phéi cua cac
hén hop BTNC 9.5 va BTNP 9.5 déu nam trong
pham vi dai yéu ciu cua tiéu chuin, thé hién
thanh phan hat cét liéu duoc lua chon phu hop.
Phan b6 c& hat lién tuc, khéng xuat hién khoang
thi€u hut cap phéi ré rét, gép phan hinh thanh
cau tric hdn hop 8n dinh. Diéu ndy cho phép loai
trir anh hudng bat loi ctia cap phdi dén két qua
thi nghiém, tir do viéc so sanh cac chi tiéu co hoc
chu yéu phan anh su khac biét do loai chat két
dinh.

D6i voi cac hén hop BTNC 12.5 va BTNP 12.5, dudng
cong cap phai thiét k& cling ndm trong dai yéu cau, bao dam
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Hinh 1. Dudng cong cap phéi cét liéu sir dung cho BTNC 9.5 va BTNP 9.5

tinh phu hgp vé thanh phan hat. So véi hén hop 9.5 mm, cap
phdi 12.5 mm co ty lé cét liéu thé cao hon, gép phan hinh
thanh bd khung cot liéu chiu luc rd rét hon. Day 1a co s& quan
trong dé€ phan tich anh hudng ctia cap phéi va loai nhua dudng

Bang 1. Cap phdi cot liéu st dung ché tao mau thi nghiém cho BTN 9.5

C& sang vuéng Lugng lot qua sang (%) Lugng trén | Thanh phan %
(mm) Min Max Thiét k& sang (%) hén hop
19 100 100 100

125 100 100 100 - C6t liéu thé:
9.5 90 100 95 5 32.5%
475 55 80 67.5 275
2.36 36 63 495 18
1.18 25 45 35 145
0.6 17 33 25 10 Cét liéu min:
0.3 12 25 18.5 6.5 59.5%
0.15 9 17 13 5.5

0.075 6 10 8

<0.075 8 BK: 8 %

Bang 2. Cap phéi cét liéu sir dung ché tao miu cho bé téng nhua 12.5

C& sang vudng Lugng lot qua sang (%) Lugng trénsang | Thanh phan %
(mm) Min Max Thiét k& (%) hon hop
19 100 100 100
12.5 90 100 95 5 Cét liéu tho:
9.5 74 89 81.5 13.5 40.5 %
475 48 71 59.5 22
2.36 30 55 425 17
1.18 21 40 30.5 12
0.6 15 31 23 7.5 Cét liéu min:
0.3 11 22 16.5 6.5 51.5%
0.15 8 15 11.5 5
0.075 6 10 8 35
<0.075 8 BK:8 %
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dén cac chi tiéu mé dun trong cac phan tiép theo.
2.2 Cdc chi tiéu duoc lua chon dé nghién ctru thuc nghiém

Xac dinh ham lugng nhya t6t nhat cho hén hop cap phéi
Iwra chon lam thi nghiém theo phuong phap Marshall. Cac chi
tiéu lua chon dé nghién ctru 13; M6 dun dan héi tinh va Mb
dun dan héi phirc dong.

Nghién c(ru thuc nghiém dugc thuc hién véi cac loai hdn
hop BTN sau:

+ BTNC 9.5 - nhya duong 60/70

+ BTNC 12.5 - nhya dudng 60/70

+ BTNP 9.5 - nhya dudong polime PMB1

+ BTNP 12.5 - nhya duong polime PMB1

S6 lugng mau thi nghiém nghién ctru: a) Xac dinh ham
lwgng nhua téi uu: (4 loai cap phai) x (5 thanh phan nhua) x (3
mau/ 1 t6 mau) = 60 mau - lua chon ham Iugng tét nhat ; b)
Mb dun dan hdi tinh: (4 loai hdn hop) x (3 mau/ 1 t& hop) = 12
mau. Thi nghiém dugc thuc hién véi mau Marshall (kich thuéc
d x h =102.6 mm x 63.5 mm) c6 str dung hé sé diéu chinh; c)
M6 dun dan héi phirc dong: Mé dun dan héi phirc dong duoc
thi nghiém vé&i 4 loai hdn hop véi téng s6 mau 1a 12. Mau thi
nghiém dugc sir dung lai tir thi nghiém mé dun dan hoi tinh
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Hinh 2. Budng cong cap phdi cot liéu sir dung cho BTNC 12.5 va BTNP 12.5
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(khéng pha hoai mau). Hinh 3 13 hinh anh
mot s6 mau thi nghiém.

3. Két qua nghién ctru va thao luan

3.1. Tién hanh thi nghiém

a) Thi nghiém xac dinh mé dun dan héi
str dung tai trong tinh (22TCN 211-06)

Theo tiéu chudn 22TCN - 211 - 06, thi
nghiém duoc thuc hién trén mau hinh tru
tron cb chiéu cao bang mét nlra ho3c bang
dudng kinh (thuong sir dung mau cé kich
thudec D = H= 100 mm) theo mé hinh nén
doc truc n& héng tu do, tai trong tinh & cac
diéu kién bao dudng khac nhau tuy theo yéu
cau thi nghiém. Cac hinh 4 va 5 dudi day la
cac hinh anh thuc hién thi nghiém mé dun
dan hoi tinh trong phong thi nghiém.

Téng hop két quad md dun dan héi tinh
cla 4 loai hén hop BTN thi nghiém duoc
tédm t3t trong bang 4.

Bang 4. K&t qua thi nghiém md dun dan hoi
tinh cta 4 loai hén hop thi nghiém

Logi bé téng nhua M6 dun dan hoi tinh (MPa)
BTNC 12,5 410.78
BTNC 9,5 431.41
BTNP 12,5 485.45
BTNP 9,5 478.04

Hinh 4. Gia tai nén tinh xac dinh mé dun dan héi cta bé téng
nhua

Hinh 5. Theo dai chuyén vi k& - thi nghiém nén tinh xac dinh
mo dun dan hoéi cta bé téng nhua
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b) Thi nghiém xac dinh mé dun phirc dong (AASHTO TP62)

M6 dun phirc dong (Complex Dynamic Modulus) 1& mé
dun dé clrng cua vat liéu cé tinh dan héi, déo vdi trng suat tac
dung déng. M6 dun phirc déng duoc xac dinh bang thi nghiém
nén doc truc mAau hinh tru cé kich thuéc d = h. Tai trong dong
dang hinh sin tac dung véi cac tan sé tac dung luc thay déi
khac nhau (Hinh 6).

Thi nghiém mo6 dun phirc dong dugc thuc hién trén bo
thiét bi Cooper v&i nhiéu tinh nidng chuyén dung cho BTN lam
mat duwong. Qua trinh thi nghiém duoc thuc hién hoan toan tu
doéng trén may tinh véi phan mém cé sin.

Hinh anh thuc hién thi nghiém mé dun phic déng bing
phan mém c6 san 1a Hinh 7. Biéu chinh mirc luc tiép xuic va
mdrc luc tac dung trong trinh tu thuc hién dugc thé hién trong
Hinh 8.

Cac dau do chuyén vi cling duoc diéu chinh trén may vé
gia tri bang O nhu thé hién trong Hinh 9. S8 liéu thi nghiém
ctia mdi [an thi nghiém va ctia toan bo qua trinh thuc hién thi
nghiém theo phan mém lap sin déu duogc hién thi trén man
hinh nhu duoc thé hién trong Hinh 10.

Thi nghiém mo6 dun phlrc dong hoat dong theo mét chu
trinh lap s3n véi cac tan s6 gia tai 0.5, 1, 5, 10, 25 Hz. Mb dun
phtrc déng duoc thuc hién trén co s& hoan chinh cua thiét bj
va phan mém xtr ly sé liéu. Gia tri mé dun dan hoéi phirc dong
dugc thuc hién & nhiét do6 250C, véi cac tan s6 gia tai khac
nhau. Téng hop két qua mé dun phirc dong ctia 4 loai hdn hop
thi nghiém dugc thé hién trong cac Bang tir 5 dén 8.
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Hinh 6. D6 thi bién dang duéi tac dung cua trng
suat dang hinh sin

— Thin gian

Téng hop cac gia tri mé dun phirc dong clia cac loai hon
hop va (rng v&i tan s6 gia tai khac nhau dugc thé hién trong
Bang 9.

3.2. Nhdn xét, ddnh gid két qud cdc thi nghiém

Panh gia két qua thi nghiém trén co s& so sanh, déi chirng
két qua thi nghiém cac chi tiéu cta BTN thudng va BTN
polime.

a) Vé mo dun dan hoi tinh

- M6 dun dan héi tinh cta BTN polime duogc cai thién, cé

LI L
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Hinh 7. Thuc hién thi nghiém mé dun phirc dong sir dung
phan mém

Hinh 9. Diéu chinh cac dau do chuyén vi vé gia tri bang O

Hinh 8. Biéu chinh mirc luc tiép xtc véi mau

Hinh 10. Hién thi cac két qua thi nghiém trén man hinh
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gi4 tri cao hon mé dun dan héi tinh ctia BTN thudng. H6n hop
¢6 ¢& hat nhd (9.5 mm) tang lén khoang 1.1 lan, con hén hop
¢6 ¢& hat trung (12.5 mm) tang nhiéu hon mot chut, khoang
1.18 [an (Hinh 11).

Két qua cho thay ngoai anh hudng cla loai nhua dudng,
c& hat danh dinh 16n nhat (Dmax) cling c6 tac déng nhat dinh
dén mé dun dan hdi tinh cdia hdn hgp. Cu thé, déi véi hdn hop
c¢6 Dmax = 12.5 mm, mic tang mé dun dan hoi tinh khi sir
dung nhua polime cao hon so v&i hén hop c6 Dmax = 9.5 mm.
Piéu nay cé thé lién quan dén kha nang hinh thanh bd khung
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cot liéu t6t hon & cap phéi 12.5 mm, tir d6 lam tang hiéu qua
phdi hop lam viéc gilra cot liéu va chat két dinh.

- Gia tri mé dun dan hdi tinh nam trong khoang kha phu
hop véi qui dinh trong tiéu chuin thiét k& k& ciu 4o dudng
mém hién hanh 22TCN - 211 - 06, khoang tir 350 MPa + 420

MPa.

- Néu gia tri cia BTN thuong 18y & khodng 400 MPa thi
v6i BTN cé cung cap phéi cot liéu, md dun dan héi cia BTN
str dung nhua dudng PMB1 cho gia tri mé dun dan héi tinh

khoang 450 + 480 MPa.
Bang 5. M6 dun phtrc dong ctia hén hgp BTNC 9.5
S6 hiéu| Tansé Chu ky Ung suat | Chuyénvi 1| Chuyénvi2 | Chuyén vi trung | Bién dang mau | M6 dun phtrc
mau | gia tai (Hz) | gia tais6 | dong (KPa) (mm) (mm) binh (mm) (mm/mm) dong (MPa)
25 | 200 16394 | 0005097 | 0005050 | 0.005073 0.000080 | 2063.42
. 10 | 200 174.03
o ¥ 5 100 170.32
U o R B
- 1 20 165.58
@ 05 15 168.65
0.1 15 172.77 0.009026 | 0.010489 0.009757 0.000153 1128.33
25 | 200 | 16375 | 0006061 | 0005143 | 0005602 | 0000088 | 1859.27 |
B 10 | 200 | 17459 | 0006645 | 0005758 | 0006202 | 0000098 | 178788 |
| s | 100 | 17033 | 0006489 | 0005509 | 0005999 | 0000094 | 180389
2 2| 1 | 20 | 16543 | 0007797 | 0006256 | 0007026 | 0000111 | 149526 |
g 05 | 15 | 16340 | 0008450 | 0006800 | 0007625 | 0000120 | 140263 |
0.1 15 173.04 0.010644 | 0.008621 0.009633 0.000152 1141.12
Bang 6. M6 dun phtrc dong ctia hdn hop BTNC 12.5
Séhiéu| Tansé Chu ky Ung sudt | Chuy@nvi 1| Chuyénvi2 | Chuyén vitrung | Bién dang mau | Mé dun phirc
mau | gia tai (Hz) | giataisé | dong (KPa) (mm) (mm) binh (mm) (mm/mm) dong (MPa)
2 200 |.. 14412 | 0004739 | 0004420 0.004579 . |...0000084 | 1718.14
w |10 200 1. 177.69 . |.0.006505 | 0.006240 0.006373 | 0000117 | 152041
S - 100 | 17297 | 0006225 | 0006038 | 0006131 | 0000113 | 153794
92| 1 | 20 | 16598 | 0006583 | 0006972 | 0006777 | 0000124 | 133483
5 | 05 | 15 | 16938 | 0006894 | 0007703 | 0007298 | 0000134 | 126486
0.1 15 175.16 0.008450 0.009633 0.009042 0.000166 1055.95
2 200 | 12594 |.0.004233 | 0.003463 0.003848 | 0000070 | 1810.75 .
w |10 ) 200 | 174.20 ] 0.006614 | 0.004871 0.005742 | 0000104 | 1669.00
SN ER 100 1. 17148 | 0006816 | 0004451 0.005634 | 0000103 | 167546
92| S 20 | 164.16 | 0.008217 | 0.004855 0.006536 | 0000119 | 1381.66
o | 0.5 . |... 5 167.47  |.0009415 | 0.005353 0.007384 | 0000134 | 124743
0.1 15 174.27 0.012776 0.007298 0.010037 0.000183 955.30
Bang 7. M6 dun phtrc déng ctia hdn hop BTNP 9.5
S6 hiéu | Tansé gia | Chu ky Ung suat | Chuyénvi 1| Chuyénvi2 | Chuyén vi trung | Bién dang miu | M6 dun phtic
mau téi (Hz) | giatadiso | dong (KPa) (mm) (mm) binh (mm) (mm/mm) dong (MPa)
25 ..200 | .171.78 | 0006754 | 0.004069 | 0.005412 | 0.000085 2044.91
> 10 ..200 119418 | 0007081 | 0.005166 | 0.006124
> % > 100 118845 | 0006925 | 0.005353 | 0.006139
ZZ 1 ...20 |..18258 | 0007921 | 0.006536 | 0.007228
@ 0.5 LA15.[..185.80 | 0008777 | 0007547 | 0.008162
0.1 15 190.52 0.010815 0.009975 0.010395
25 200 | 15903 | 0003050 | 0.004186 | 0.003618
G |10 | 200 | 19280 | 00038%0 | 0004855
@2 | s | 100 | 18753 | 0004108 | 0004871
25| 1 | 20 | 18110 | 0004840 | 0005571
& |05 | 15 | 18457 | 0005509 | 0006271
0.1 15 189.74 0.007267 0.008139 0.007703 0.000122 1552.01
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Bang 8. Mé dun phirc déng ctia hén hgp BTNP 12.5

S6 hiéu | Tansé gia| Chuky | Gngsudt | Chuyénvil | Chuyénvi?2 Chuyén vi Bién dang m3u | Mé dun phirc
mau tai (Hz) | gia tai s6 | dong (KPa) (mm) (mm) trung binh (mm) (mm/mm) dong (MPa)
25 200 128.19 0.002171 0.002475 0.002323 0.000036 3544.89
h 10 200 189.95 0.003501 0.004139 0.003821 0.000060 3182.98
9; S 5 100 187.85 0.003688 0.004124 0.003906 0.000061 3080.76
% § 1 20 180.73 0.004139 0.004591 0.004365 0.000068 2650.45
E 0.5 15 184.06 0.004669 0.005120 0.004894 0.000076 2408.23
0.1 15 191.13 0.006194 0.006909 0.006552 0.000102 1867.18
25 200 183.06 0.005517 0.006240 0.005879 0.000092 2029.53
" 10 200 198.60 0.003921 0.004030 0.003976 0.000063 3147.39
S; 3 5 100 194.07 0.004015 0.004077 0.004046 0.000064 3022.39
% § 1 20 188.50 0.004824 0.005213 0.005019 0.000080 2366.24
'n_:\ 0.5 15 191.72 0.005369 0.005820 0.005594 0.000089 215942
0.1 15 196.16 0.007049 0.007672 0.007361 0.000117 1679.32
Bang 9. Téng hop gia tri mé dun phirc ddng clia cac loai hén hop thi nghiém
e e ian Gia tri mé dun phirc déng clia cac loai hén hop (MPa)
Tan s6 gia tai (Hz) BTNC 9.5 BTNC 12.5 BTNP 9.5 BTNP 12.5
25 1961.35 1764.45 2416.52 2787.21
10 1887.51 1594.71 2403.85 3165.19
5 1889.49 1606.7 2298.77 3051.58
1 1573.3 1358.25 1904.24 2508.34
0.5 1437.5 1256.14 1716.1 2283.83
0.1 1134.72 1005.63 1362.61 1773.25
b) V& mé dun phirc dong hén hop duoc phat huy rd rét hon. Xu thé chung cho thay tan

- M6 dun phirc déng cua BTN polime cé su cai thién dang
ké so v&i BTN thudng & moi chu ky gia tai. Dai véi hdn hop
hat nho (9.5 mm), ding nhuwa dudng PMB1 lam ting moé dun
phirc dong 1én khoang 1.2 lan. Bé&i véi hdn hop hat trung
(12.5mm), dung nhua dudng PMB1 1am tdng mé dun phic
déng 1én khoang 1.6 dén 2.0 [an. Hinh 12 thé hién so sanh md
dun phirc dong cua BTN thuong va BTN polime thi nghiém véi
tan s6 gia tai 1a 1 Hz.

Anh hudng ctia Dmax thé hién ré hon khi xét dén mé dun
phirc déng. V&i cling loai nhua polime, hén hgp BTNP 12.5
cho gia tri m6é dun phirc ddong cao hon dang ké so véi BTNP
9.5 & hau hét cac tan s gia tai. Diéu nay cho thay khi bo khung
¢t liéu dugce hinh thanh tét hon, hiéu qua cai thién cta nhua
polime d6i v&i kha nang khang bién dang va dé cirng déng cua
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Hinh 12. So sanh m6 dun dan hoi phirc dong ctia BTNC va
BTNP

s6 gia tai Ion (tuong (ng véi thoi gian tac dung cua tai trong
ngan, 13 0.04s; 0.1s; 0.2s; 1s; 2s va 10s tuong (rng véi tan s6
gia tai la 25 Hz; 10 Hz; 5 Hz; 1 Hz; 0.5 Hz va 0.1 Hz) cho gia
tri mé dun phirc déng I6n hon. Diéu nay hoan toan hop ly déi
vGi dic diém ca hdn hop dan hoi - chay nhu hdn hop BTN
véi md dun dan héi phu thudc vao diéu kién chiu tai trong, dac
biét 1a nhiét do va thai gian tac dung cla tai trong (xem biéu
d6 Hinh 13)

Mét diém dang cha y la cap phdi BTNP 12.5 thé hién xu
huéng tang moé dun phirc dong ro rét va co gia tri cao hon so
vGi cac hén hop con lai & hau hét cac tan s6 gia tai. K&t qua
nay cho thay hiéu qua cai thién cta nhua polime khéng chi
phu thudc vao ban than chat két dinh ma con chiu anh huéng
manh cuia cau tric cot liéu. V&i cap phdi 12.5 mm, bd khung
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Hinh 11. So sdnh md dun dan hoi tinh cia BTNC va BTNP
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Hinh 13. Biéu db so sanh gia tri tuong d6i ctia md dun phirc dong ctia cac loai hdn hop véi

tan s gia tai khac nhau

c6t lieu co kha nang chiu luc tét hon, két hop vai tinh dan hoi
cao clia nhua polime, da lam ting dang ké do clirng déng cla
hén hop. Tuy nhién, do s6 lugng mau thi nghiém con han ché,
can tiép tuc nghién ciru b sung dé 1am rd hon quy luat nay.
4. Két luan va kién nghi

M6 dun dan hai tinh ctia BTN polime ¢6 cai thién nhung
khéng du khac biét dé sir dung lam chi tiéu danh giad chat
lugng riéng biét.

M6 dun phirc déng phan anh rd su khac biét gilra BTN
thuéng va polime & moi tan s6 gia tai, dac biét tai diéu kién
thuc t€ khai thac. Su chénh léch gitra gia tri mé dun phic dong
ctia hén hop BTN polime va BTN thudng kha én dinh (tang
1.6 dén 2.0 lan) d6i vai tat ca cac tan s6 tac dung luc. Day 1a
chi tiéu c6 tiém nang 1am co s& kiém soat chat lugng va phan
loai hén hop.

M6 hinh thi nghiém m6 dun phirc déng la mé hinh thi
nghiém mé phong gan hon diéu kién lam viéc cta BTN lam
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