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CHAT KET DiNH VO CO

Ping Cong Huong', Nguyén Hiru Hué?, Trinh Minh Thu®

Tém tat: Khi két hop voi giao théng thi két cau mdt dé, than dé phdai dam bdo cdc yéu cau kj thudt
nhu két cau mat dwdng va nén dwong. Két ciu mdl dé gom c6 lo'p mat, 16p méng va I6p nén thu’o‘ng
thu"cmg duoe ddp dat véi dp chit cao.Vi Iy do d@é on dinh két cau mat duO'ng dé, nén viéc gia c6 I(rp
ddt nén thwong thuong dwoc quan tam dén. Bai bdo ndy gidi thzeu vé 16p nén thwong gia cé xi
mang két hop tro bay dé cdi thién cac ddc tinh chiu lyc ciia két cau than dé. Két qud nghién ciiu
ban ddu chi ra rang tity theo loai dat ma lwong tro bay can ding khodang tir 10-15% theo khéi lwong
dat, trong dé mét phan tro bay lam vi cot lidu trong dat dong vai tro quan trong dé cdi thién cuong

dé ciia I6p dat than dé lam nén thurong.

Tir khoa: Dé két hop giao thong, mat dudng dé, xi miang két hop tro bay.

1. PAT VAN DPE

Dé cai thién kha nang chiu tai cla két ciu
mit dé khi két hop véi giao thong, doi hoi két
cAu mat dé co chung co sé chiu tai va on dinh.
Gia ¢ nén dat nghia 1a tién hanh mot loat cac
khau cong nghé tao cho dat c6 cuong do cao va
6n dinh lau dai khong nhiing trong trang thai
khong bao hoa ma ca trang thai bao hoa nudc
nho két qua tac dung cia chat lién két hodc cac
chat khac (Quy hoach phat trién giao théng van
tai). Theo quyét dinh 1488/QBD-TTg (Quy hoach
phat trién cong nghiép xi ming) vé quy hoach
cong nghiép xi mang giai doan 2011-2020 thi
nhu ciu st dung xi mang nim 2011 13 50 triéu
tan, trong lic d6 téng coéng suit cua cac nha
may nam 2011 da san xuat 1a hon 60 triéu tén
nhu vay hrong san xuat da vuot so véi nhu cau
thuc té, nén can tao ra nhitng tng dung méi sir
dung xi ming dé giam b6t luong du thira. Theo
qui hoach phat trién nganh dién tr nim 2006
dén 2015 du kién dua vao st dung nhiéu nha
may nhiét dién chay bang than v&i cong sut
khoang 35.090 MW (Quy hoach phat trién dién
liyc..), nhu vy mot ngudn thai pham tro bay tir
céc nha may nhiét dién dy tinh dén nam 2015 la

! S6 Nong nghiép & PTNT Bic Ninh.
2 Truong Pai hoc Thuy loi.
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27,34 triéu tn (Quy hoach phat trién dién luc).
Loai thai phim nay c6 thé 1a ngudn phu gia
khoang hitu hiéu tmg dung tdt trong xay dung.
Quy hoach phit trién Giao thong van tai duong
bo Viét Nam dén nam 2020 va dinh huéng dén
2030 can xay dung 1.600km dudng cao tdc,
nang cip QLI1, duong H5 Chi Minh cén kinh
phi cling nhu khdi lugng vat liéu rat 16n (Quy
hoach phét trién giao thong). Cac két cidu mat
duong dé dang méi can duge dua vao st dung
dé lam phong pht thém sy lya chon cho céc
cac co quan quan 1y nha nudc, chu dau tu va
nha thau.

Xét vé phuong dién vat liéu hay cong nghé
khi thyc hién cai tao, nang ca”ip cac tuyén de
song két hop véi duong thi tuong ty nhu ddi
v6i cong trinh dudng 6t6. Do dé cac thiét bi
may moc va cong nghé trong thi cong cac
tuyén dé song duoc st dung twong ty nhu thi
cong duong 6 to.

Noi dung bai b4o nay s€ trinh bay nghién ctru
vé vat liéu ché tao, thiét ké thanh phan, nghién
ctu thuc nghiém mat sb tinh chit cua l6p dét
than dé gia cd xi mang két hop tro bay dé sir
dung khi cai tao nang cip cac tuyén dé dam bao
yéu cau k¥ thuat két hop lam dudng giao thong.
Pham vi gia ¢6 duoc ap dung toan bd chiéu day
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ctia 16p nén thuong (16p dat dam chat K98 co
chiéu day tir 1,5-1,8m tinh tor mat dé tro xuéng)
sat voi két cu mat duong dé.

2. VAT LIEU GIA CO LOP PAT THAN
PE LAM NEN THUQNG

2.1. Xi mang

Nghién ctru nay sut dung loai xi mang Nghi

Son PCB40, cuong d6 chiu nén thi nghi¢m theo
TCVN6016:1995 & tudi 28 ngay dat 48,3 MPa;
thoi gian bat dau dong két 1a 95 phut va két thuc
dong két 165 phat; khdi luong riéng cia xi
ming 3,15 g/em’. Thanh phan héa hoc va
khoang vat cua xi mang Nghi Son PCB40 duoc
trinh bay trong Bang 1 va Bang 2.

Bang 1. Thanh phan héa hoc ciia xi ming Nghi Son PCB40
(Nguon: Nha may xi ming Nghi Son — L hang thang 11/2016)

SlOz A1203 F6203 CaO

MgO

SO3 NazO Kzo CaO tlI do

20,32% 4,98% 3,24% 62,2%

0,10%

1,12% | 0,25% | 0,72% 0,15%

Bang 2. Thanh phin kho4ng vit clia xi miing
Nghi Son PCB40 (Ngudn: Nha may xi ming
Nghi Son — Lo hang thang 11/2016)

CsS C,S GCA C4AF
51% 25% 8,16% 10%

Xi mang dung trong nghién ctru dat theo tiéu
chuan TCVN 6260:2009.

Trong thanh phan cua dat gia ¢d xi mang lam
16p nén thuong, tro bay dong vai trd vira 1a vi
cot liéu trong dat dong thoi lam chat két dinh
thay thé mot phan xi ming dé giam thiéu luong
xi mang. Hai loai tro bay duoc sir dung gia c6 1a
tro bay Pong Triéu (TBDT) va tro bay Cam Pha
(TBPL) c6 céc chi tiéu k¥ thuat theo Bang 3 va

2.2. Tro bay thanh phan hat theo Bang 4.
Bang 3. Cac chi tiéu thir nghiém cta hai loai tro bay
Loai tro bay
Chi tiéu thu DV(im Tro bay DPong Triéu | Tro bay CAm Pha
- (TBDT) (TBCP)
1.Tong ham lugng (SiO; + ALO; + Fe,03) % 85,34 84,5
2. Ham lugng SO; % 1,52 0,59
3. Ham lugng mat khi nung % 6,66 10,09
4. Ham lugng CaO % 0 0
5. Ham luong ion clo ( C1) % 0,01 0,02

Biang 4. Thanh phin hat ciia hai loai tro bay

. Luong lot sang (%) & cac duong kinh sang (um)
Loai tro bay
<5 5,0 10 30 45
Tro bay Cam Pha 15,44 33,34 64,5 89,62
Tro bay Dong Triéu 12,22 31,60 56,34 85,04

Tro bay Cam Pha min hon so véi tro bay
DPong Triéu.

Hai loai tro bay nay déu co6 tong ham luong
cua 3 6 xit chinh 16n hon 70%, nén thudc loai F
theo tiéu chudn ASTM C618. Ham luong SO;
va CI" nhé dam bao dung lam vat li€u gia )
nén dat.
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2.3. Pit dip than dé

Pit dugc sir dung trong nghién ctru gdm hai
loai 1a dat Hiru Thai Binh (PHTB) va dat Hitu
Pudng (DHD).

Thanh phﬁn hat cua hai loai dat dugc trinh
bay & Bang 5 va biéu d6 phan bd cap phdi &
Hinh 1 va Hinh 2.
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Bang 5. Thanh phén hat hai loai dat PHTB va PHP

Cd sang DPHTB bHD
(mm) % Luong sot tich liy % Luong lot sang % Luogng sot tich lity % Luong lot sang
10 13,897 86,103 19,432 80,568
5 40,776 59,224 35,105 64,895
2 57,688 42,312 52,464 47,536
1 69,416 30,584 69,726 30,274
0,5 76,825 23,175 81,284 18,716
0,25 80,895 19,105 87,668 12,332
0,1 95,413 4,587 96,036 3,964
<0,1 100 0 100 0
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Hinh 1. Phéin bé cap phoi dit PHTB

3. THANH PHAN CUA LOP VAT LIEU
THAN PE VA CAC CHI TIEU THU
NGHIEM

Thiét ké cac hdn hop dat gia cd voi ty 1& cac
thanh phﬁn vat liéu khac nhau dugc trinh bay &
Bang 6, tuong ung voi cac do 4m tbt nhat dé
danh gia do chat.

Co s0 1y thuyét dé lya chon ding tro bay voi
vai tro vi hat trong thanh phan cua dt 1 can cir
vao dudng cong do dic tdi uu ung vi mdi cap
phdi dat. Két qua cho thay can bo sung thém dai
cap phdi hat duong kinh nhé hon 100pum va tro
bay c6 kich thudc thoa man dung dé bd sung cho
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Hinh 2. Phén bé cap phoi dit PHD

cd hat con thiéu nay trong thanh phan cia dat.

Cin ctr vao két qua thuc nghiém xac dinh khéi
luong thé tich dam chat cua dét, dua vao vai tro
clia tro bay 1am vi hat trong thanh phan cua dat
va dé thay thé mot phan xi mang lam giam lugng
xi ming can thiét cho gia cb thong thuong, tuy
thudc vao loai dit ma tro bay Dong Triu va tro
bay Cam Pha dugc sir dung & cac mic 10% va
15% so v6i khéi luong ciia dat kho.

Thanh phan vat liéu ciia cac hdn hop gia cb
lam nén thuong va két qua thi nghiém cac chi
tiéu twong ung voi do 4m tot nhat dugc trinh
bay trong Bang 6.

Bang 6. Thanh phan thiét ké va két qua thi nghiém céc chi tiéu twong mg
v6i d9 Am tot nhit cia cac hdn hop

15% TBCP + | 10% TBCP + | 15% TBDT + | 10% TBDT +
0 0
T8 b i e o 10 +/°9>(§M 13/;0)3/[ 85% DHD + | 90% DHTB + | 85% DHD + | 90% DHTB +
Op mau g oute | pup | 10%XM |10% XM (tinh| 10%XM | 10% XM
(tinh theo dat) |  theo dat) (tinh theo dat) | (tinh theo dat)
dKayt g?;e(‘:‘o mdu hon hop| purn | pup | TBCP-DHD | TBCP-DHTB | TBDT-PHD | TBDT-DHTB
Dung trong 16n mhat,| ) ¢\n | ) s 1.756 1,732 1,594 1,565
| Ymax (g/cm”)
Do am tot nhat (%) 15,16 | 15,33 14,54 14,82 14,93 14,76
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Tién hanh duc miu & d6 4m tot nhat xac
dinh cac tinh chat cua dit gdm: Cuong dé chiu
nén (R,), cuong do chiu ép ché (Reen) va mo
dun dan hdi (Eg). Miu dugc duc theo tiéu
chudn 22TCN 333-06 (Phwong phap II-A).
MaAu dat gia cb dé xac dinh cuong do chiu nén
1a mau tiéu chuén duong kinh 101,6mm, chiéu
cao 116,43mm, chay dam 4,54kg, chiéu cao
roi tiéu chuan 457mm, sb lugt dAm trén mot
mit 25 chay.

Tién hanh thir nghiém trén cac hdn hop méu,
céc chi tiéu duoc danh gia bao gom: Cudng do
nén, cudng do ép ché va moé dun dan hdi & hai

trang thai 1a trang thai bdo hoa nudc va trang
thai khong bao hoa. Mdi tudi va chi tiéu thi
nghiém dugc dénh gia trén 6 mau va lay két qua
trung binh cta 6 mau thir nghiém. Tong cong co
144 mau dat gia ¢ dung dé lam thir nghiém véi
hai loai dét va hai loai tro bay khac nhau.

4. CAC KET QUA NGHIEN CUU VA
THAO LUAN

Céc két qua thi nghiém (chi ldy két qud mdu
& tuoi 14 ngay) cua cac loai dat gia ¢6 xi ming
va tro bay gém céc chi tiéu cudng d6 chiu nén,
cuong do ép ché, mdé dun dan hoi duoc ghi
trong Bang 7.

Bang 7. Cac két qua thye nghiém cia dat gia ¢6

Céc chi tiéu ky thuat ciia dat gia

L. \ DHTB
c0 xi mang va tro bay

bHD

TBCP-
bHD

TBCP-
DHTB

TBDT-
bHD

TBDT-
DHTB

Cuong do nén bao hoa 14

ngay (MPa) 1.87

2,10

2,11 2,04 2,27 2,19

Cuong d6 nén kho 14 ngay

(MP2) 2,12

2,45

2,52 2,46 2,67 2,55

Cuong do ép ché 14 ngay

(MP2) 0,26

0,29

0,27 0,25 0,31 0,27

4 | M6 dun dan hoi (MPa) 851

962

970 864 1048 1075

3.00 -

2.50
2,00

1.50 17—

1.00 +—

Cudng dé chiu nén. MPa

0.50 +—

0.00

PHTE BPHD

TBCP-DHD  TBCP-DHTB TBDT-DHD

TBDT-DHTE

| ORan hoa

—— | Hén hop dét gia ¢o

Hinh 3. Biéu doé so sanh gitra cwong do chiu nén bdo hoa va cuong do chiu nén khong bao hoa
cuia cdc loai hon hop dat gia co o tuoi 14 ngay.
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Hén hop dét gia cé

DHTE

Hinh 4. Biéu do so sanh giita cuong dg chiu ép
ché va logi dat gia co theo tuoi 14 ngay

Tir két qua do dugc trinh bay & Bang 7 va
céc biéu dd so sanh & hinh 3, 4, 5 cho théy:

- Cuong d6 chiu nén bio hoa chi bing
khoang tur 83 - 88% cuong d6 chiu nén kho tuy
theo loai déat va ty 1€ vat liéu dung gia cd.

- Cuong do chiu nén bio hoa cac hdn hop gia
¢d déu 16n hon so v6i quy dinh cia
TCVN8858:2011 (R, > 1,5 MPa) dbi voi vat
lidu gia c6 lam 16p mit.

- Cudng do ép ché dat gia c¢b ciia cac hdn hop
tir 0,26 — 0,31MPa & tudi 14 ngay, ty sb giita
cuong d6 chiu nén bao hoa so véi cuong do6 ép
ché 1a tir 7,2 -8,1 1an. Ty s nay d6i voi bé tong
thong thuong 1a 5,0 - 8,6, cuong d6 cang nho ty
1€ nay cang cao. Cuong do chiu ép ché la tiéu
chuan dé danh gia dbi voi vat lidu gia cb chat
két dinh v6 co da sir dung.

- M6 dun dan héi cta 16p vat liéu gia cd véi
cac ty 1& chon téi wu dat duoc tir 851MPa dén
1075MPa.

5. KET LUAN

Céc vat litu chinh cho dat gia cb trong

TAI LIEU THAM KHAO

M& dun dan hél, MPi
NEEEE

BDHTB BHP TBCP- TBCP- TBET- TBBT-
PHD EBHTB DHD BDHTE
Hin hop aiit gis cd

Hinh 5. Biéu do so sanh giita mé dun dan hoi
va logi dat gia co theo tuoi 14 ngay

nghién ctru ndy gém: Xi mang Nghi Son PC40,
tro bay loai F tir Pong Triéu va tir Cam Pha.

Cép phdi dit cua dé Hiru Pudng va dé Hiru
Thai Binh duoc thir nghiém trén co sé hon hop
cap phoi tot nhat voi do dic tdi wu gdm co hat
dat va hat tro bay, dong thoi mot phan licu
luong tro bay thay thé dé lam giam luong xi
ming. Ty 1¢ tro bay gia ¢ ddi voi dat dé Hiru
Thai Binh tot nhat 1a 10%, ty 1é tro bay gia cb
v6i dat dé Hiru Pudng 1a 15%.

Két qua nghién ctru mot s tinh chit co ban
ban dau cho thay cac chi tiéu cta 16p dat than dé
dugc gia cb bang chat két dinh vo co dat yéu
clu cua vat liéu lam mong nén thuong cia két
cAu mit dé khi két hop 1am duong giao thong.

Véi thiét bi thi cong théng thuong cho vat
ligu gia cb va két qué nghién cuu vé vat liéu,
tinh ning, cong nghé ciia cac 16p dat gia cd cho
phép chung ta nghi dén viéc ap dung vat liéu dat
gia cd tro bay, xi mang dé cai thién 16p dét than
dé 1am nén thuong cia két cau mat duong dé
khi két hop giao thong.
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Abstract:
EXPERIMENTAL RESEARCH ON THE SOLUTIONS TO IMPROVE SUBGRADE
OF PAVEMENT OF DIKE USING INORGANIC BINDER FOR STABILIZATION

The dike structure requires specifications like that of pavement when the dike is integrated with the
road. The pavement structure of dike consisting of base and subgrade layer is generally covered by
high-density soil. In order to stabilize the pavement structure of dike, the subgrade layer is often
taken into consideration. This paper introduces the subgrade stabilized by cement and fly ash to
improve the bearing capability of dike structures. The initial results indicate that, depending on the
type of soil, fly ash content should be used between 10-15% by weight of dry soil, in wich a part of
fly ash acting as micro aggregate plays an important role in improving the bearing capacity of the
base layer of road-dike.

Keywords: The dike is integrated with the road, road-dike, fly ash-cement.
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