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TOM TAT

SMA (Stone Matrix Asphalt) Ia loai mit duong bé tong at phan kiéu méi dang duge nghién ctru va tmg dung.

Day 1a mot loai vat liéu hon hop, tinh ning cua nd va tinh chét cua nguyén, vat li¢u tao thanh c6 quan hé rat

mat thiét. Vi muc dich nghién ciru co ly tdc dung va sy phan bd cua soi trong hon hop SMA, tir d6 xac dinh

ham Iugng sgi hop 1y; nghién ctru str dung ba loai sgi 1a s¢i hitu co, sgi khoang va soi téng hop véi cac ham

luong soi khac nhau, sir dung may chup hinh vi quan dién tir, tién hanh phan tich két cdu vi quan hdn hgp SMA.

Két qua chi rd sy dinh két gitta nhya duong va ba loai sg¢i déu rat tdt, soi co tac dung nang cao kha nang chiu

tai cia hon hop, ngin ngira sy hinh thanh va phat trién vét nut; khi ham luong soi dat dén gia tri t61 uu, trong

hén hop s¢i hinh thanh két cAu mang khong gian c6 tac dung rét tot cho viée cai thién tinh ning ctia hon hop.

Tw khéa: Ham lwong sgi, phan tich vi quan: SMA, sgi, tinh phdn tan ciia sgi

I. DAT VAN PE

Hon hop SMA 1a mot loai vat liéu phurc
hop, c6 két ciu phirc tap, khong dong chat;
nguyén vat lidu va két céu t6 thanh c6 quan hé
mat thiét voi tinh ning ciia hdn hgp. SMA
ngoai viéc dwa vao két ciu khung xuong cia
ham luong 16n cot lidu 16n, didu dic biét 1a
trong thanh phﬁn con co soi phu gia va nhya
duong cai tinh. DBé tng dung hop 1y hdn hop
SMA, ngoai viéc nghién cuu céc chi ti€u tinh
niang cua hon hop, viéc nghién ctu cic dic
diém vé céu tao va két cdu vi quan ctia no 1a rat

can thiét, ma tr trudc dén nay van con rat it

cac bao cdo két qua nghién curu ve linh vuc nay.

Tac gia st dung may chup hinh vi quan dién t
(kinh dién tr), phan tich tac dung cua soi, anh
huong cua sy phan bd va ham luong soi dén

cac tinh nang cia SMA.

IL VAT LIEU VA PHUONG PHAPNGHIEN CUU
2.1. Vit li¢u

- bbi tuong nghién cuu dugc lya chon la
hdn hgp SMA-16.

- Ti 18 cap phdi cua vat liéu khoang sir dung
cho hén hop dugc ghi & bang 01. Cét liéu 16n
va c6t lidu nho 1a loai duoc nghién tr da huyén
vil, ¢6 khdi luong thé tich 1a 2.84g/cm’; duong

kinh danh dinh 16n nhét caa cbt liéu 13 16mm.

Bang 01. Cép phéi vit liéu khodng ciia SMA-16

Ldsang (mm) 19 16 132 95 475 236 1.18 06 03 015 0.075
Lotsang (%) 100 951 81.9 537 253 184 162 140 121 108 9.4
Cho phép (%) 100 90-100 65-85 45-65 20-32 1524 1422 12-18 10-15 9-14 8-12

- Bot khoang sir dung bot da voi, c6 khoi

luong thé tich 1a 2.78g/cm3 , ti 1€ luong lot qua

84

sang 0.75mm 1a 87.7%.

- Soi sir dung ba loai la: s¢i hitu co, soi
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khoang va soi téng hop; hinh anh vé cac loai
soi va mot sd chi tiéu k¥ thuat duoc thé hién ¢
hinh 01 va bang 02.

- Chat két dinh str dung nhwa dudng cai tinh
SBS-90, voi cac chi tiéu ky thuat thé hién &

bang 03.

a) Soi hitu co

b) S¢i khoing

¢) Soi tong hop

Hinh 01. Hinh dnh vé ba loai soi si dung

Bang 02. Mot s6 chi tiéu ky thudt ciia ba loai sgi sir dung

. b6 hut Cuong do
. Mau bodai  Puongkinh  Titrong .
Chi tiéu . 3 nudc chiu kéo b6 pH
sdc (mm) (um) (g/n)
(%) (MPa)

Soi hitu co Sim <5 46 1.6 12-15 - 7.5+1

Soi khoang Den 6 15 2.463 <0.1 3000-4840 -

Soitonghop  Tréing 6 14~50 1.36 2 > 500 -

Bang 03. Mt sé chi tiéu ky thudt ciia nhwa duwong cdi tinh SBS-90

Chi tiéu Gia tri thyc Gié tri yéu cau
Do Iin kim ¢ 25°C (cm) 6.7 <6
Do dan dai, S5em/min, 5°C(cm) 95.2 €30
Nhiét d6 hoa mém (C) 76.5 +55
Nhiét do chay (%) 101 +99
Nhiét do boc chay (C) 298 £230
Khdi lugng riéng (g/cm’) 1.05 -

2.2. Phuwong phap nghién ciru

Trong nghién ctru vi quan thuong dung cac
phuong phap: st dung may chup hinh vi quan
dién tir (kinh dién tir), phan tich quang phd
hong ngoai, phan tich trong lugng...; trong d6
phuong phép dung kinh dién tir dugc str dung
kha phd bién, voi ki thuat hinh anh c6 do phan

giai cao phuong phap nay da chiém vu thé hon
hin cac phuwong phap khac. Chinh vi vay, tac
gia chon phuong phap dung kinh dién tir dé
nghién ctru vi quan hdn hop SMA. Loai thiét bi
duoc st dung la kinh dién tr c6 nhan hi¢u
“QUANTA200” c6 bé ngoai nhu hinh 02.
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Tham khao cac két qua nghién ctru trude vé
str dung 3 loai soi nay trong hdn hop SMA, d6i
voi mdi loai soi, sir dung lugng dung nhya tbi
wu dé ché tao cac mau thi nghiém Marhall va
lam thi nghiém pha hoai nut trong diéu kién
két bang va tan bing (Freeze—thaw splitting
test) cua cac loai hon hop véi cac ham luong
soi khac nhau. Dé théy dugc ro hon tac dung
cua soi khi hon hop SMA chiu ngoai luc, léy
mau tir bé mit bi pha hoai ctua cic mau thi
nghiém nit do déng cing va tan rd dé tién
hanh lam thi nghiém chup hinh vi quan. Mbi
loai hon hop SMA dugc chon va ché tac it nhat
3 miu véi kich thudc mau: chiéu dai x chiéu
rong x chiéu cao vao khoang 3cm x 3cm x

2cm, sau do dugc dua vao may ma vang trudc

aov@eres

DL B
YeoaWee

Hinh 03. Mdu trudc khi ma ving

Mau thi nghiém ma vang xong dugc dua
vao chup hinh bang kinh dién tir. Can phai lya
chon vi tri chyp hinh sao cho: c6 thé quan sat
& rang tinh trang phan bd cua soi trén mit
ngoai mau bi nut; ting budc phong dai vi tri
soi bi kéo dut; su lién két giita soi va hdn hop.
D6i v6i cac mau co6 ham luong soi tuong ddi
16n, can chup hinh anh phoéng to dé thé hién rd

hién tuong von két va sy sap x€p cua soi trong

khi 1am thi nghiém chyp hinh. Mau thi nghiém

trudce va sau khi ma vang duoc thé hién ¢ hinh

03 va hinh 04.
: D
N o ‘__

¥

Hinh 02. Kinh hién vi dién tir (QUANTA200)

Hinh 04. Mdu sau khi ma vang

hdn hop. Ngoai ra can phong dai vi tri soi béc

ngang qua céc 16 rdng, dé tir 46 thay duoc vai

trd clia sgi trong viéc lién két, gitt on dinh

chbng nit.

I KET QUA NGHIEN CUU VA THAO LUAN

3.1. Lién két giira nhya dwong cai tinh va soi
Tinh trang lién Kkét gitta 3 loai s¢i va nhyua

duong cai tinh trong hén hop SMA duoc thé
hién & hinh 05.
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a) SMA s¢i hitu co

b) SMA s¢i khoang

a) SMA so¢i tong hop

Hinh 05. Tinh trang lién két giita sgi va nhwa dwong cdi tinh

Thong qua céac hinh anh thu dugc chi 1o, su
lién két gitra cac loai s¢i va nhya duong cai
tinh rat t6t. Tir hinh 05 cho thdy, tir phan gdc
dén khip bé miat soi déu duoc bao boc bai
nhya duong, thé hién sy hép thu nhya duong
cia céc loai sgi déu rat tot, day khong chi la
lién két co giéi ma con co dang lién két hoa
hoc, do d6 su tham gia cua sgi lam cho céac tinh
nang cua hon hop duoc cai thién.

Nhin bﬁng mét thuong, bé mit cua sgi co vé
bang phing va tron chu, nhung khi xem anh vi

quan phong to ta thdy, bé mat soi 16i 16m

3.2. Tac dung chdng nirt ciia sgi trong SMA

a) Hon hop khéng soi b) SMA s¢i hitu co

khong bang phang. Tir hinh 05 c6 thé thay,
nhwa dudng da dugc 1ap day trong cac chd 16m
trén bé mit cia soi, tao nén mdi lién két chat
ché hon; chinh diéu nay di lam ting dién tich
tiép xtic giira bé mat soi va nhya duong. Do c6
su lién két va thdm thau gitta sgi va nhua
duong, lIam cho cuong do dinh két trén mat
tiép xuc 16n hon cudong do dinh két cua ban
than nhya duong cai tinh. Cuong d6 dinh két
ting cao lam cho cic tinh ning ctia hon hop
SMA dung soi va nhya duodong cai tinh cling

duogc cai thién.

b) SMA s¢i khoang b) SMA sgi tong hop

Hinh 06. Tdc dung chéng nirt ciia sgi trong SMA

Vi quan trén bé mit bi pha hoai nit cua
cac loai SMA dung ba loai s¢i va khong dung
soi duoc thé hién & céc hinh 06. TUr hinh 06a
c6 thé thdy, trén mit ngoai mau bi pha hoai nit
ctia hdn hop khong dung soi co rat nhidu vét
ntt, ddng thoi van ton tai nhiéu chd bi tach 16p,
lién két giita cac 16p kém. Tir hinh 06b — d ¢6

thé théy, cac loai soi déu duoc phan bd doc
ngang dan chéo trong hén hgp SMA, hinh
thanh két ciu mang khong gian. Kiéu két ciu
mang khong gian nay khéng chi ¢6 tac dung truyén
lyc, ma con ¢o tac dung ngén céan sy tron trugt gitta
cac hat, lién két tong thé hdn hop, can trd va lam
cham su hinh thanh va phat trién vét nut.
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Ttr hinh 06 con cho thiy, soi phan bb dan
chéo trong cac 16 rong nho, ma soi lai ¢ kha

ning chiu kéo twong dbi 16n, do d6 co tac dung

ngan can sy mo rong cua cac vét nut va 1o rong;

day ciing chinh 1a mot sy bu dip cho nhimg
han ché cia ndi bo cbt liéu trong hon hop,
nang cao kha ning chéng nit cua hdn hop.
Déng thoi, trén bé mat mau bi phé hoai nut ta
thay chiéu dai cac loai soi déu 16n hon bé rong
clia cac vét nut, 10 rong; soi dam bao tinh chiu
kéo va dinh két rat tot voi nhwa dudng, do d6
c6 tac dung rd rét trong viéc phan bd dong déu
ung sut trong ndi bd, nang cao cuong dd chiu
kéo va chdng nit cho hdn hop. Khi hdn hop
SMA chiu tai trong va cac tdc dong khac, cac
loai soi phan bd trong hdn hop s& co tac dung
can tré su xuét hién va phat trién cta vét nut,

trong tuy nhu tac dung cta cbt thép trong bé

a) SMA s¢i hitu co' 0.26%

b) SMA s¢i hitu co 0.31%

tong xi mang.
3.3. Anh huéng ciia ham lwong soi dén tinh
niing ctia hon hgp SMA

Bang 04. Ham lwong soi ciia ba logi SMA

Loai SMA Ham lugng soi (%)

SMA — 16 s¢i hitu co 0.26; 0.31; 0.38

SMA — 16 sgi khoang 0.30; 0.40; 0.50

SMA — 16 soi tong hop 0.15; 0.25; 0.35

Dé phan tich tinh trang phan b cua ba loai
soi trong noi bd hon hop véi cac ham lugng
soi khac nhau, 1dy ham luong soi t6i uu tuong
mg vé6i ba loai hdn hop SMA lam trung tim,
sau d6 14y thém hai gia tri 16n hon va nhé hon
gi tri toi vu dé 1am thi nghiém. Ham luong soi
nghién ctru 13 ti 18 phan trim giira trong lugng
s¢i va vat li¢u khoang (cbt lidu va bd khoang).
Cu thé vé viéc lya chon ham lugng soi tuong
mg v&i cac loai hon hop SMA duoc ghi &
bang 04.

Hinh 07. Phén bé ciia sgi hitu co' véi cdc ham lwong khdac nhau

ssure| Det| ———.
ol et |

a) SMA so¢i khoang 0.3%

b) SMA s¢i kho4ng 0.4%

¢) SMA s¢i khoang 0.5%

Hinh 08. Phén bé ciia sgi khodng vdi cic ham lwong khdc nhau
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a) SMA soi tong hop 0.15%

b) SMA s¢i téng hop 0.25%

¢) SMA s¢i tong hop 0.35%

Hinh 09. Phén bé ciia soi tong hop véi cic ham lwong khdc nhau

Tir cac hinh 7-9a c6 thé thiy, khi ham
lwong sgi nho, trong hdn hop soi duoc phan bd
déu, nhung do lugng s¢i nho nén chua du dé
hinh thanh két cidu mang lu6i khong gian, su
lién két gitra soi voi soi kém. Khi ham luong
soi i ru, trong hdn hop soi duoc phan bd déu
(cac hinh 7-9b), s¢i dugc dan chéo ngang doc,
hinh thanh két cAu mang khong gian, giita cac
soi dugc dién day hd chit két dinh dugc tao
thanh tr bot khoang va nhya duong cai tinh.
Mang khong gian sgi khong chi c6 tac dung
phan tan hay tiéu giam tai trong, ma con co thé
khéac phuc hién tugng trugt tron gitra cac hat,
lién két hon hop thanh mot thé thong nhat, lam
cham tdc do phat trién cua vét nut. Khi ham

lwong soi twong ddi 16n (cac hinh 7-9¢), trong

hén hop soi phan bd khong dong déu, su két bo
ddn déng rat o rét, su lién két gitta soi voi
nhua duong, bot khoang va cdt lieu trong hon
hop kém hon; van con thay nhiéu soi ¢ trang
thai roi rac, do do khong phat huy duoc tac
dung cua soi.

Két qua thi nghiém xac dinh cudong do
chéng nut cua cic méu thi nghiém duoc ché
tao tir ba loai soi trong diéu kién két bang va
tan bang dugc ghi ¢ bang 05. Trong d6: TSR 1a
ti sd (tinh bang %) giita cuong do chiu kéo
chéng nit cua mau dd qua va chua qua két
bang — tan bang; Ry, la cuong do chiu kéo
chéng nut cia mau chua qua két bang — tan
bang; R, 14 cudng do chiu kéo chdng nut cua

mau d3 qua két bang — tan bang.

Bang 05. Két qud thi nghiém nikt khi két bing — tan bing

Loai SMA Ham lugng soi (%) Ry (MPa) Ry, (MPa) TSR (%) Ghi cha
0.26 0.582 0.500 85.94  Ham luong soi nho
SMA-16 .
L 0.31 0.627 0.542 86.47 Ham luong toi uvu
so1 hitu co
0.38 0.551 0.468 84.97 Ham luong sg¢i 16n
0.30 0.624 0.537 86.00 Ham lugng s¢i nho
SMA - 16 )
. 0.40 0.651 0.568 87.22 Ham lugng toi vu
so1 khoang
0.50 0.617 0.536 86.80 Ham luogng s¢i 1on
0.15 0.592 0.497 83.95  Hamluong soi nho
SMA-16 .
L2 0.25 0.660 0.557 84.51 Ham luong toi uvu
sgi tong hop
0.35 0.601 0.506 84.18 Ham luong sg¢i 16n
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Tir két qua & bang 5 o thé thay, véi cac loai
so1, anh hudng ctia ham lugng soi1 dén hdn hop
SMA rét rd rang: khi ham luong soi ti wu, tinh
ning cua hdén hop SMA 1a tét nhit; khi ham
lwong soi nho quéa hodc 16n qua déu khong thé
phat huy hoan toan tac dung cua soi. Két qua
thi nghiém nay rat phu hop véi két qua phan
tich vi quan.

IV. KET LUAN

Str dung kinh dién tr, chyp hinh va phan
tich vi quan cdc mau hon hop bi pha hoai nut
khi khong dung va dung ba loai sgi khéac nhau,
da thu duogc cac két qua sau:

1) Su dinh két gitra cac loai sgi va nhua
duong cai tinh déu rat tot, day 1a yéu t& dam
bao va nang cao kha niang chdng chiu va diéu
hoa bién dang ctia hdn hop SMA.

2) Trong hon hop SMA ca ba loai soi déu co
kha ning dan chéo doc ngang, hinh thanh két
cdu mang khong gian, ting cudng su lién két
trong ndi bo hdn hop, nang cao kha ning
chéng chiu ngoai lyc va lam cham tde do phat
trién vét nit.

3) Khi ham lugng soi chua vuot qua gia tri

t61 uu, su phan bd cua soi trong hdn hop tuong
dbi déu va c6 thé phat huy hét tac dung, 1am
cai thién rat rd rét tinh niang cta hdn hop. Khi
ham luong soi quéa 16n, soi s& phan bd khong
déu va dé dang din dén hién tuong két bo, tac
dung cta soi s& khong dugc phat huy hét, dan
dén lang phi va anh huong x4u dén tinh ning
ctia hon hop.
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MICRO-OBSERVATION ANALYSIS ON THE DISTRIBUTION AND EFFECTS
OF FIBERS IN SMA MIXTURE

Dang Van Thanh, Cheng Pei Feng
SUMMARY

SMA (Stone Matrix Asphalt) is the new technology of asphalt concrete pavement which is already researched and

applied. This is a composite material whose forming material’s features and properties has a closed relationship. In

order to determine a reasonable fiber content, the distribution and physico-mechanical properties of the fiber in

SMA mixture is estimated in which three type of fiber including lignin, basalt and polyester fiber under different

contents are investigated with the supports of scanning electron microscope. As the result, micro-obsevation

analysis of SMA mixture is analized. The research results show that there is a good adhesive condition between

aspalt and three above fiber that offers a great supporting capacity and prevents from being cracked. When the fiber

content reaching an optimal value, fiber in SMA mixture is formed to a spacial grid structure. This results in a better

performance in the mixture properties.

Keywords: Fiber, fiber dispersity, fiber content, micro - observation analysis, scanning electron microscope, SMA
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