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TOM TAT

B6 via hé, noi tiép gidp giita mdt dwong va via hé dwoc ché tao bang nhiéu phirong phdp
khdc nhau. Trong d6, phwong phdp diic tai ché lién tuc két hop véi rung dong la mot phwong phdp
tién tién, cho néng sudt cao hon so véi cdc phiwong phdp khdc. Tuy nhién, may diic b6 via hé loai
nay cé nhiéu thong sé anh hwong triec tiép dén chat lwong boé via sau khi diic can dwoc xdc dinh hop
Iy va téi wu. Trong bai bdo nay, mét mé hinh may dic bé via hé sir dung nguyén Iy diic lién tuc tai
ché véi sur rung dong tao ra tur dam dui duwoc ché tao va thuc nghiém nham tim ra thong 56 hop Iy
cia vi tri dét dam dii tao rung va ti s6 nén ciia khuén tao hinh bé via bé téng.

Tir khéa: Mdy diic b6 via hé; Bé via hé cop pha trieot; Mady tao bé via hé tai cho.
ABSTRACT

The curb, which is the interface between the roadway and the sidewalk, is constructed using
various methods. Among them, the continuous in-situ making method combined with vibration is an
advanced technique that offers higher productivity compared to other methods. However, concrete
curb machines of this type have many parameters that directly affect the quality of the curb after
casting, and these parameters need to be reasonably determined and optimized. In this paper, a
concrete curb machine model utilizing the principle of continuous in-situ casting with vibration
generated by poker vibrator was developed and tested to determine the optimal parameters for the
vibrator positioning and the compression ratio of the curb shaping mold.

Keywords: Pavement molding machine; Slipform curb machine; Concrete curb paver;
Curb maker.
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1. TONG QUAN

Hién nay, viéc dap ung co sé ha ting
cho sy phat trién ctia nén kinh té Viét Nam 14 rat
cap thiét. Toan bo chi phi cho xay dung duong
lwu thong 1a rat 1on. Trong chi phi xdy dung
duong thi chi phi lam via he cling do1 hoi mot
chi phi khong nho. Hién tai, viéc xay bo via he
van thuc hién chu yéu bang thu cong do cong
nhan thuc hién. Mot sd it truong hop thi bo via
hé duoc ché tao sin tai nha may voi chidu dai
khoang nhét dinh, sau d6 dua dén cong trinh va
dat xubng ting thanh mot. Tat ca cach lam nay
rat cham, lam giam toc do du an, giy ting gia
thanh con dudng, giam kha ning canh tranh. Dé
tang nang suat, giam chi phi cong nhan thi cin
sir dung loai may diic b via he lién tuc tai chd.
Loai may nay duoc nghién ctru va st dung phd
bién & mot s6 nude trén thé gisi. Tuy nhién, &
Viét Nam van con han ché trong viéc nghién
ctru va ung dung loai may nay vi chi phi dau
tu ban dau twong ddi cao va c6 nhiéu thong sd
clia may anh huong dén chat luong bo via can
dugc nghién ctiru dé phu hop véi dic tinh dia
hinh con duong ¢ Viét Nam. Trong bai bao nay,
phuong phéap thue nghiém duogc st dung dé tim
ra hai thong sd quan trong nhét anh huong dén
chat luong cua bo via heé 13 vi tri dat dam dui
tao rung va ti s6 nén ctia khuédn tao hinh bo via
dua trén mdt mo hinh may that dugc ché tao st
dung nguyén 1y duc lién tyuc tai chd va két hop
su rung dong.

2. CAC PHUONG PHAP TAO BO ViA HE
Hién nay, c6 hai phuong phap thi cong

bé via hé: Phuong phap duc san va phuong

phap duc tai chd.

2.1. Phuong phép dic sin

Phuong phéap dic san (hinh 1) 1a cac
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doan bo via he dugce duc thanh cac doan mo-
dun c6 kich thuéc va hinh dang giéng nhau,
viéc dtc cac doan bo via he nay dugc thyc hién
tai xuong va sau d6 van chuyén chung dén cong
trinh thi cong dé cong nhan lip ching xudng
mat duong, két ndi lai v6i nhau bang xi mang.
Ngodi ra, trong phuong phap dic san thi bo via
hé con duge lam bang da va duoc cit sin tai
nha may. Sau do, da bo via he dugc van chuyén
dén cong trinh thi cong, chung dugc dat vao
dung vi tri va dugc ndi lai voi nhau.

e
Hinh 1. Phwong phdp diic san

Uu diém: Céac doan b6 via hé duoc dic
tai xuong nén thuc hién dé dang; Chi phi dau
tu ban dau (may moc, thiét bi) khong cao; D&
dang chtra khe hé nhiét gitra cac doan bo via he
(cong viéc nay thyuc hién dé dang khi cong nhan
lap dit cac doan bo via hé xudng mit duong).

Nhuoc diém: D& bi hu hong khi van
chuyén cac doan bo via hé tir noi duc dén cong
trinh thi cong; Viéc lép dat cac doan bo via hé
da duoc dac sin xudng mit duong dugc thuc
hién bang tay nén ning suat khong cao va dé bi
v&; Chat luong phu thudc vao trinh do tay nghé
cua cong nhan; Khé thyc hién trén cac doan
duong c6 nhiéu goc cua nho vi phai st dung
céc doan bo via hé duc sin co chiéu dai ngin dé
c6 thé két ndi lai thanh gbc cua; Chat luong cé
thé khong dong déu gitra cac vi tri ndi cac doan

b6 via he véi nhau.
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2.2. Phuwong phap diic tai chd

Phuong phép duic tai chd 1a bo via he
dugc duc ra tai noi thi cong nho vao mot to hop
cac may moc thiét bi (may tron bétdng, bang
tai, vit tai li¢u, may dac bo via he,...). Co ba
cach thuong str dung trong phuong phéap duc
tai chd dé tao ra bé via heé 1a:

2.2.1. Phwong phdp diic tai ché dinh hinh
bang khuén cép pha co dinh

Dbi v6i bo via hé co hinh dang mat cat
ngang don gian (hinh chit nhat, hinh thang) thi
tai noi can lip dit bo via heé s& hinh thanh cac
khuon cbp pha, sau d6 bé tong s& duoc tron va
d6 vao khudn cdp pha, sau khi bé tong da dong
ctmg thi tién hanh thao khuén cdp pha ra va
bo via heé dugc hinh thanh diing véi bién dang
ctia khudn. Cach thi cong nay don gian, dé thuc
hién, it tén kém chi phi dau tu may va thiét bi
ban dau, tuy nhién vi lam tha c6ng nén ning
suat khong cao, chat lugng khong dong déu
va rat dé lam hong bé mit bo via hé khi thao
khuon.

2.2.2. Phwong phdp diic tai ché dinh hinh
bang khuén cép pha va tréng lin

Dbi voi cac loai bo via hé co hinh dang
mit cit ngang twong d6i phic tap (co bc,
cung lugn tron,.. ) thi thuong sﬁ: dung phuong
phap dinh hinh bang khu6n cop pha va trong
lan (hinh 2). Bé tong duoc dd vao khudn cop
pha, hinh dang hai bén hong cta b6 via dugc
dinh hinh theo khuén cbp pha, bé mit phia trén
duogc dinh hinh theo hinh dang cta tréng lan.
Phuong phép nay tao ra duoc bé mat bo via
hé dep, dat dugc do nhan bong, tuy nhién viéc
thuc hién van con thyc hién bang tay nén ning
suat khong cao.

Hinh 2. Phwong phdp diic tai ché dinh hinh bang
khuon cop pha va trong lan

2.2.3. Phwong phdp diic tai ché dinh hinh
bang khuoén cép pha truot

Déi voi cac may dic bo via heé tai chd
lién tuc va duge dinh hinh bang khuén cbp pha
truot thi bé tong dugc tron va d6 vao phéu chira
lidu cia may bo via he, dau ra cia may c6 khudn
dinh hinh, sau khi vat li¢u ra khoi khuon thi tao
thanh bo via hé c6 hinh dang nhu mong mudn.

Hinh 3. Phuong phap duc tai cho lién tuc va duwoc
dinh hinh bang khuén cop pha truot

Uu diém: Ning suit rat cao; Khong
phai ton thoi gian va chi phi van chuyén nhu
phuong phap duc sin; D& dang tao ra nhiéu
kiéu (dang) bo via h¢ khac nhau bang cach thay
ddi hinh dang cua khuon ra; Co thé duc ra cac
dang cung tron, goc cua,....

Nhuoge diém: Chi phi diu tu cho may
moc, thiét bi ban dau cao; Viéc van hanh may
khong tét s& 1am anh huong dén chit luong san
pham ra, lam cho san pham ra khong dong déu;
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Kho khan trong viéc tao khe hd nhiét cho bo
via h¢; Viéc tao khe hé nhiét dugc thuc hién
thanh mdt cong doan riéng sau khi bo via he
da duge dbc lién tuc, dbi vai cac bo via he ¢
kich thudc mat cit ngang 16n thi viéc cit khe
hé nhiét thuc hién rat kho khan.

Trong phuong phap duc tai chd lién tuc
va dugc dinh hinh bang khudn cdp pha truot,
cac may duc bo via hé 1am viéc chi yéu dua
trén ba nguyén 1y:

2.2.3.1. May duc bo via he hoat dong theo
nguyén tac tay quay con truot (hodc co cau bon
khdu ban lé)

May b6 via he hoat dong theo nguyén
tic tay quay con trugt (hinh 4) co tim day
chuyén dong song phing: chuyén dong theo
phuong ngang s& co tac dung ép vat liéu vé phia
truée khudn, chuyén dong theo phuong thang
dung co tac dung hat vat liéu 1én trén dé x6i vat
liéu, lam cho vat liéu khong tao vom trén phéu.
Vat liéu sau khi di ra khoi khuon s€ dugc dinh
hinh theo hinh dang cta khuon, nho luc ma sat
gitra vat liéu va mat duong 16n hon lyc can di
chuyén gay ra do trong lugng ban than clia may
nén tao ra phan lyc ddy may chuyén dong i vé
phia sau.

Hinh 4. May b6 via hé hoat déng theo nguyén tic
tay quay con truot

Uu diém: Tu di chuyén, khong can bo
phan kéo dé di chuyén; K&t cau don gian; Kich
thudc nhd gon.
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Nhuoc diém: Ning suét thap; May tu di
chuyén nén khé di chuyén thang, rit d& bi cong
veo; Kho tao ra b6 via hé c6 dang cung tron
hodc c¢6 nhiéu khuc cua.

2.2.3.2. May duc bo via hé hoat dong theo
nguyén tdac ép dun truc vit

Hinh 5 13 két cdu ctia mot loai may bo
via he su dung vit dun dé tao ra luc nén chat
vat liéu. Vat liéu duoc cung cép tir phéu chira
liéu, tai day vat li¢u roi Xuéng va duogc ép chat
nhd vit dun, khi vat liéu dugce nén chat va tiép
xuc v6i mit duong sé sinh ra phan lyc diy may
chuyén dong vé phia sau nho lyc ma sat giira
vat li¢u va mat duong théng duoc luc can di
chuyén do trong luwong ban than cta toan bd
may gay ra.

Uu diém: Két cau don gian; May c6 kha
ning tu di chuyén khong can phai c6 bo phan
dan dong di chuyén riéng; Vat liéu duoc nén
chat tot; Viéc nén chit vat liéu khong phu thudce
vao toe do cép liéu dau vao.

Nhuoc diém: Ning suat thip do toc do
di chuyén phu thude vao viéc nén chat vat li¢u;
Rét dé di chuyén cong veo, kho di chuyén theo
duong thiang; Rt kho tao ra bo via hé co dang
cung tron va ¢ nhiéu khic cua.

Hinh 5. May duc bo via he hoat dong theo nguyén

tac ép dun truc vit
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2.2.3.3. Mdy diic b6 via hé cop pha truot dia
trén nguyen ly rung

May b6 via he st dung nguyén 1y rung
dé 1am chat vat lidu dugc thé hién trén hinh 6.
Vat liéu s& duge do vao phéu chua liéu, trong
phéu c6 lip dam dui tao rung, dudi tac dung
rung ctia ddm dui va cing véi trong luong ban
than cua vat liéu thi vat liéu s€ duoc nén chat.
Hinh dang cta bo via h¢ dugc dinh hinh béng
khuon cdp pha truot. Su di chuyén cua may
s& dugc dan dong bang may kéo (bd phan dan
dong) riéng bi¢t, may loai nay khong cé kha
nang ty hanh. Nang suat cia may rat cao. Pic
biét, d6i véi mat dudng nhap nho khong bang
phang, may sé& tu diéu chinh d6 cao dé dam bao
b6 via hé duoc tao ra gin nhu nam ngang tuyét
d6i. May c6 kha ning thich g cao ddi véi cac
b6 via hé c6 dang hinh tron hay c6 nhiéu khiic
cua queo. Hién nay, loai may nay duoc st dung
rat pho bién trén thé gisi.

Hinh 6. May b6 via hé cop pha truot sir dung
phuwong phap rung

3.XAYDUNG MO HINH THU'C NGHIEM
3.1. M6 hinh may b¢ via he

Vi nhitng sy phan tich ¢ trén, bai bao
nay sé& tién hanh nghién ctru mo hinh may dtc
b6 via hé cbp pha truot st dung nguyén Iy rung

nham tim ra cac thong so phu hgp d€ may co
thé dap img dugc cac yéu cau sau:

- May lam viéc phu hop véi méi truong
Viét Nam;

- May c6 kha ning tao ra nhiéu bién
dang b6 via heé khac nhau (hinh 8);

- May c6 kha nang chay tu dong theo
duong day chuan dugc giong san, may tu dicu

chinh hudng chay va diéu chinh do cao khi vao
cac khuc cua va khi mat duong map mé khong

bang phang.
Yy
:! E - - E! -
J l.l' I_."'\-\._
e

Hinh 7. Cac dang khac nhau cua bo via he

May dtic b6 via hé cdp pha trugt duoc
thiét ké va ché tao dé tién hanh thuc nghiém co
két cAu nhu hinh 8. May sir dung nguyén 1y dtc
lién tuc cép pha truot tai chd véi viée tao rung
bang dam dui. Thong s may duoc ché tao nhu
sau:

- Kich thuéc bao (dai x rdng x cao):
2240 x 1900 x 1570 mm;

- Van téc di chuyén cta may khi lam
viéc: 180 (m/gio);

- Ning suit may: Tuong tmg véi toc do
lam viéc ctia may 0.18 km/gio;

- May c6 kha ning tu dong diéu chinh
huéng chay va cao do theo duong diy chuin
dugc giong trude dé dam bao rang may co thé
tao ra nhitng doan b6 via hé ¢ hinh dang thang
hodc cong (goc cua) va bé via hé ludn nam
ngang trong khi mat duong chay c6 thé mép
mo, cao, thép khac nhau;
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- May duoc thiét ké co thé tao ra nhiéu
hinh dang b6 via he¢ khac nhau, viéc nay duoc
thuc hién bang cach thay khudn c6 hinh dang
tuong g voi hinh dang cua bo via he can tao
ra. Kich thudc khuon 16n nhat c6 kich thuéce
450 x 450 mm;

- Co cau di chuyén xe: Dung dong co
dién xoay chi¢u voi kha nang di chuyén tién,
lui;

- Co cau lai banh xe chu dong: Dung
dong co dién xoay chi€u véi kha nang lai dugc
hai phuong trai, phai;

- Co cau nang ha khuon dé dam bao bo
via he luén ndm ngang: Str dung dong co di¢n
xoay chiéu, tbc do nang/ha 13 0.9 (m/phut);

- Pam dui: St dung loai dam dui cam
tay dong co dién duong kinh dau dui 1a 36mm,
chiéu dai 350mm.

J

a) M6 hinh may dwoc thiét ké trén mdy tinh

b) Mé hinh may sau khi dwoc ché tao
Hinh 8. M6 hinh may duoc ché tao dé thuc nghiém
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3.2. Cac thong s can thue nghiém

C6 rat nhiéu thong sé anh huong dén
chét luong ctia bo via he duoc tao ra nhu: Tan
) rung cua dam dui, vi tri dat ddm dui, gbc
nghiéng khuén, téc do di chuyén may, yéu t6
con nguoi, diéu kién méi truong,. ..

C6 nhiéu chi tiéu danh gia chat luong
b6 via hé dugce tao ra nhu: BJ cliing, d6 nhan
bong bé mat,...

Tuy nhién, trong bai bao nay chi gidi
han viéc khao sat bang thuc nghiém trén hai
yéu t6 quan trong dau vao 1a vi tri dat dam dui
va goc nghiéng khudn, va stir dung chi tiéu do
cirng 1am ham muc tiéu dé danh gia chit luong
cua bo via hé duogc tao ra.

Khai niém “Goc nghiéng khuon” 1a goc
nghiéng giita khudn va mit duong nim ngang.
Khai niém nay chi mang tinh chit cuc bd cho
ting khuén cy thé, néu hai khuon c6 cing goc
nghiéng khudn nhung c6 chiéu dai khuén khéac
nhau thi tinh chat s& khac nhau vi thé tich bé
tong vao khuon va ra khéi khuon sé khac nhau.
Vi vay, khai niém goc nghiéng khuén duoc
thay thé bang khai niém “Ti s6 nén khuon” s&
pht hop hon. Ti s6 nén khuén 14 ti s6 giita dién
tich mat cit ngang ctia khuon khi bé tong vao
khudn va dién tich mat cat ngang ctia khuon khi
bé tong ra khoi khudn.

Hinh 9. So do bo tri dam dui va ti so nén khuon

&
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Trén hinh 9, ti s6 nén khuén duoc tinh
bang di¢n tich mat cat Y-Y chia cho dién tich
mat cat X-X.

Ti s6 nén khuén (1) dugc xac dinh theo
cong thuc sau:

_ Syy 1)

1. =
k Sxx

Trong do: S, — Dién tich mat cit ngang
cua khuon tai Y-Y; S, — Dién tich mat cat
ngang cua khuodn tai X-X.

Dién tich S_ duoc tinh theo cong thire:

Sxx = (c+ d)h 2)

Dién tich S_, duoc tinh theo cong thire:

Sxx = 7 (c+ d)(h + L.sina)  (3)

Vay:
. Svyy h+L.sina L .
i, = = =1+-sina “
k Swv h + h )

Vi khuon da dugc thiét ké o cac thong
sO sau:

¢ =200mm;
d =250mm;
h = 320mm;
L =490mm.

Goc nghiéng o s& dugc diéu chinh
khéac nhau dé tao ra céac ti s6 nén khuon khac
nhau trong qua trinh thir nghiém. Viéc thay doi
goc nghiéng khuon dugc thuc hién mot cach
dé dang vi may duogc thiét ké co bod phan thay
ddi duge chiéu cao cua banh xe dan dong phia
trudc.

Céc thong s6 con lai dugce chon nhu sau:

- Tan s6 rung ciia dam dui: 7500 v/ph;

- Puong kinh ¢am dui: d = 36mm;

- Vi tri dat dAm dui: Theo chiéu cao cua
khuon (hinh 9), b = 50 mm;

- Bé tong duoc tién hanh thi nghiém 1a
bé tong c6 mac 200.

4. THUC NGHIEM VA KET QUA

Ta c6 02 thong s6 dugc xem 1a thong s6
dau vao cua bai toan quy hoach thuc nghiém
can duoc thuc nghiém 13 vi tri ddm dui theo
chiéu doc cﬁ:a may (a) VE:[ ti s6 nén khudn (1)
Moi thong s6 s€ dugce tién hanh thir nghiém &
04 gia tri khac nhau, Nhu vay, t6 hop ciia cac
gia tri ndy s& c6 tong cong 16 mau thi nghiém
mg vé&i 16 truong hop khac nhau. Mau bo via
hé sau khi duc ra duoc kiém tra do cing (ham
muc ti€u cua bai todn quy hoach thuc nghiém)
va cho két qua ¢ bang 1. Céac gia tri ciaa > 0
khi d¢idm dui ndm trong khuén (dam dui duoc
dut sau vao bén trong khuoén), a = 0 khi dau
dam dui nam tai mép khuon, a < 0 khi dam dui
ndm ngoai khuén (khong dut vao bén trong
khuon).

Bdng 1. Két qua thi nghiém

Vitridamdui | Tisé | Do
Tén miu theo phwong doc nén | cirng
cia may (Khoang | khuon | (kg/
cach a) @) cm?)
Mau 01 1 60
Mau 02 20 1.1 | 100
Mau 03 1.2 150
Mau 04 1.3 0
Mau 05 1 70
Mau 06 0 1.1 130
Mau 07 1.2 180
Mau 08 1.3 0
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Mau 09 1 100
Mau 10 1.1 160
Mau 11 30 1.2 | 200
Mau 12 1.3 0
Mau 13 1 0
Mau 14 1.1 0
Mau 15 70 1.2 0
Mau 16 1.3 0

Trong bang 1 c¢6 cic mau co do cing
bang 0, diéu nay co nghia 1a trong cac truong
hop do bo via he khong dugc hinh thanh vi bé
tong khong dién day khudn hodc bi d6 vun khi
tao ra.

Cong viéc thuc nghiém duoc thé hién &
hinh 10.

Hinh 10. Hinh anh thuc nghiém

Duya vao bang két qua thuc nghiém
(bang 1), ta v& duoc do thi thé hién mdi twong
quan giira ti s6 nén khuon (i), vi tri dam dui (a)
v6i do cung bé tong trén hinh 11a va 11b.

Do cirng

1 1.1 1.2 13 14
Ti s6 nén khuén

a)
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- R——

180 " — =l
: L - i=1.1
.......... i=1.2

-20 30 80
Vi tri dam dui (a)
b)
Hinh 11. Quan hé giita do cung va vi tri dam dui,
ti s6 nén khuon

Str dung phuong phap binh phuong nho
nhat dé tim moi quan h¢ gitra 4§ cling va ti so
nén khuon, vi tri dam dui.

- Goi bién x, la vi tri dam dui (a);
- Goi bién x, la ti s6 nén khuon (i );
- Goi y la ham muc ti€u (d0 cling).

Ta tim duoc phuong trinh thé hién méi
quan hé:

y = 33840 + 74.61x, — 94740x, — 0.1x?* —
125.7x x, + 88060x22+ 0.08 xfx2 + 53.26 x,
x,?—27080 x,*

D6 thi thé hién quan hé giita do cing va
vi tri dam dui, ti s6 nén khudn biéu dién trong
khong gian dugc the hién trén hinh 12.

Hinh 12. Quan hé giita doé cung va vi tri dam dui,
ti s0 nén khuon biéu dién trong khong gian



NGHIEN CUU - TRAO DOI

5. KET LUAN

Thong qua bai nghién ctru, chiing ta tim
hiéu vé cac nguyén 1y ché tao bo via he, trong
d6 viéc st dung may dac bé via hé cdp pha
truot lién tuc tai chd chiém nhiéu vu diém va
can duoc ap dung dé nang cao ning sut. Mot
mod hinh may dtc bo via he su dung nguyén
ly dtc lién tyc tai chd két hop véi rung dong
duogc tao ra boi dam dui di duoc ché tao va tién
hanh thuc nghiém. Két qua thuc nghiém ciing
tim ra duoc moi quan hé gitra 6 cling bé tong
ctia b6 via hé dau ra va hai thong sé dau vao d6
1a vi tri dAm dui va ti s6 nén khuoén. Pay 1a co
sO dé thiét ké t6i wu mot vai thong sb ky thuat
cua may dac bo via heé sir dung nguyén ly dlc
tai chd lién tuc. Tuy nhién, bai nghién ctru van
con chua day du. Chang han nhu viée dénh gia
chat lugng bo via hé sau khi diic ra chi dia vao
mot thong sb d6 1a d6 cung bé tong ma chua
khao sat hét cac yéu td khac nhu do nhin bong
bé mit bé tong. Cling nhu cac thong s6 dau vao
khéc chua duoc xem xét dén, vi du nhu do cao
cta vi tri dat dam dui, mac bé tong,....

Pay 1a nhitng yéu t6 can duoc khao sat
trong cac nghién curu tip theo.

Ngay nhan bai: 18/4/2025
Ngay phan bién: 06/5/2025
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