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Tom tat

Mgt trong nhiing vén dé ddc biét quan trong trong
danh gid san phdam bé téng xi mang la chat lwong
bé mat. C6 nhiéu phuong phdp lam nhdn bé mat
bé téng xi mang bang trong lan, trong d6 lam nhan
bang thiét b thi cong c6 trong lan chuyén dong
phuc tap la phuong phdp maoi va dwot g dung
nhiéu. Viéc nghién citu xdc dinh kha nang lam
nhan cua thiét bj thi cong c6 trong lan chuyén
déng phie tap 1a ngi dung quan trong nham ddanh
gia chdt lwong bé mat bé téng xi mdng sau khi thi
cdng, tir @6 lam co sé dé lira chon cé&c théng so
lam viéc hop ly cua thiét bj. Bai bao trinh bay
phuong phap xdy dung mé hinh va xdac dinh cong
thize ddanh gié kha ndang lam nhan bé mat bé tong
xi mang, khao st anh hwong cua cac thong sé két
cau va thong so 1am viée dén kha néng lam nhan
cua thiét bj.

Tir khéa: tht lrong bé mat bé tong, lam nhdn
bé mat, trong lan.

Abstract

One of the particularly important issues in the
evaluation of cement concrete products is the
surface quality. Currently, there are many
methods of smoothing cement concrete surface by
roller drum, in which smoothing by construction
equipment with complex moving roller is a new
and effective method. Therefore, determining the
smoothing ability of construction equipment with
complex moving rollers is an important content to
evaluate the quality of cement concrete surface
after construction, thereby serving as a basis for
selection. Select the reasonable working
parameters of the device. The content of the
article focuses on building a model and
determining a formula to evaluate the ability of

construction equipment to level the cement
concrete surface, thereby investigating the
influence of structural and working parameters of
the device to its smoothing ability.

Keywords: Concrete mixture, quality, drum
roller, smoothing.

1. Pat van dé

Lam nhdn bé mit khi thi cong bé tong xi mang la
nguyén cong quyét dinh dén chat lugng bé mat va tudi
tho cua cong trinh. Theo tiéu chuan SNIP 1-A, 4-62,
d6 nhin cua bé mat san phiam bé tong xi ming duoc
danh gia theo d6 nham bé mat, bao gom 4 cip d6 nham
trong pham vi cia Rn tir 0,3mm dén Smm duoc thé
hién & Bang 1 [5].

Bdng 1. Quy dinh dé nham bé mat BTXM
theo Tiéu chudn SNiP 1-A, 4-62 [5]
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Nhitng nghién ctru dau tién cua qua trinh hoan
thién bé mit bé tong xi mang la sir dung trong lan dé
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lam nhin bé mat. Sau d6 da c6 nhiéu tac gia nghién
ctru V& van dé nay va ngudi co dong gop 16n cho sy
phét trién cua ly thuyét 1am nhan bé mat bé tong xi
mang la gido su A.V. Bolotny. Trong do, A.V. Bolotny
da dua ra “thong sd S” dé 1am tiéu chi danh gia higu
qua 1am nhan bé mat bé tong xi ming cua cac thiét bi
cong tac khac nhau [1]. Bong thoi da nghién ctu thyc
nghiém va dua ra vé mdi quan hé giira théng s6 S va
d6 nham bé mat bé tong xi mang (Hinh 1). Trén co s&
d6, qua trinh nghién ctru dé nang cao chat luong lam
nhin di c6 nhidu budc tién méi va co nhiéu thiét bj
cong tac dang tréng lan méi (bao gdbm tréng lan rung
va tréng lan khong rung) dugc sir dung dé hoan thién
bé mit bé tong xi ming.
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Hinh 1. Méi quan h¢ S - 3 nham Rn, theo két qud
thuc nghiém [1]

Nghién ciru cac may duoc ché tao trude day thiy
rang, trong qué trinh 1am viéc, bé mat cua tréng lan mai
mon nhanh va khong déu, dan dén chét luong bé mat
khong 6n dinh, nghia la xudt hién nhiing rénh doc trén
bé mat bé tong theo mirc d6 mai mon cua trong lan.

May hoan thién bé mat bé tong xi miang Hinh 2 di
loai bo duoc nhitng han ché 6. May duoc ciu tao tir
ban truot (5), ¢6 dan dong dién co dich chuyén ngang
S0 véi khung chir I1. Trén ban truot lap truc trung tam
thang dung, c6 hé thong dan dong quay (6) va co cau
him dé dirng tryc trung tdm & nhiing vi tri ¢6 dinh. O
dAu dudi cua tryc trung tam lap tim do c6 phay ranh va
hé thong dan dong (10) dé dich chuyén tim d& trong
mat phang nim ngang doc theo ranh phay twong ddi so
VGi truc. Phia bén dudi, bo phan cong tac san phing
dang trong ln ciing véi hé thong dan dong quay cua no
(2) duoc ¢cb dinh vao tim da.

Theo két cdu cua may, ngoai chuyén dong quay
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riéng cua trong lan, con co chuyén dong dudi mot goc
nao d6 so phuong vudng goc vai chiéu chuyén dong
ctia may. Sy thay dbi c6 tinh chu ky cua goc dat tréng
lan, duoc thyuc hién boi hé théng dan dong (6) va co
cau ham (9), s& dam bao d6 mai mon dong déu cua bé
mit trdng lan va sy on dinh trong qué trinh san phang.
Ngoai ra, viéc dat trong lan dudi mot goc so Vvéi
phuong vuéng goéc véi chidu chuyén dong cua may
con dam bao giam tao song cua hdn hop bé tong ddi
véi thanh khudn.

8 £ =7 | 6
g/tr =2
T Myt ]

5
108 )
- i\z
Hinh 2. M4y hoan thién bé mégt BTXM c6 trong lin
chuyén dgng phic tap
1. Trong lan; 2. Hé thong ddn dong quay tréng lan; 3.
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Tém do, 4. Truc quay trung tdm; 5. Ban truot;

6. Hé thong ddn dong quay cua tdm do; 7. Hé thong
ddn déng dich chuyén ciia ban trieot; 8. Khung chiz I7;
9. Co cdu ham; 10. Hé théng ddn déng dich chuyén
tam do S0 Véi truc quay trung tam.

Khi nghién ctru v& trong lin rung dé hoan thién bé
mit bé tong xi mang, mot van dé nay sinh la dao dong
cua tréng lan s truyén 1&n than may va anh huong dén
nguoi diéu khién. Bé giam thiéu dugc sy lan truyén nay,
mét thiét bi cong tac c6 nhiéu trong lan rung chuyén
dong dang co cAu hanh tinh dugc d& xuat (Hinh 3).
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Hinh 3. B cdng tac nhiéu tréng lin rung chuyén
dgng dang co cdu hanh tinh

w2 A=2..4 (mm)

1. Tréng lan rung; 2. Bia hinh sao (gid hanh tinh);
3. Banh rang hanh tinh; 4. Banh rang trung tdm; 5. By
truyén dai; 6. Péng co dién; 7. Khung gia may; 8. Pu ly.

Bo6 phan cong tc bao gom nhiéu trong lan rung
duoc bd tri trén hai dia hinh sao (2). Thong qua hé
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banh rang hanh tinh, bao gdm béanh ring trung tim (4)
va banh rang hanh tinh (3) duoc ¢b dinh vao tréng lin
(1), truyén chuyén dong quay dén tréng lan (1) véi van
t6¢ goc m,. Cé4c trong lan rung dugc bé tri ddi xing
nhau qua truc quay trung tdm. Do dao ddng cua cac
tréng lan ¢ cung khdi lugng, cling tan s va bién do
theo hudng nguoc nhau, nén dap tit dugc rung dong
truyén Ién than may.

Nhiing thiét bi cong tac dang trong lan c6 chuyén
dong phuc tap dugc dé xuat ¢ trén da gia quyét duoc
céc van d& nay sinh trong qua trinh thi cong. Tuy nhién,
dé danh gia kha nang hoan thién bé mat cac tréng lan
dang nay, can c6 cac nghién ctru xac dinh kha ning
lam nhdn bé mat va anh huong cua céc thong sé két
cAu va cac thdng s 1am viéc dén chét luong 1am nhin
bé mat. Bai bao nay trinh bay phwong phap: Nghién
Cibu xdc dinh kha ndang lam nhan bé mat bé tong xi
mdng cua thiét b thi cong co trong lan chuyén dong
phuic tap.

2. N§i dung nghién ctru

Céc nghién ciru qué trinh 1am nhan bé mat bé tong
xi mang, ciing nhu kinh nghiém ché tao may lam nhin
bé mat bé tong xi ming dd dua ra théng sb danh gia
kha nang 1am nhan cua thiét bi cong tac. Theo d6, higu
qua lam nhin cua thiét bi cong tac duge xac dinh bang
chiéu dai quang duong thiét bi cong tac, tac dong Ién
ting diém AF cua bé mat duoc 1am nhén. Chiéu dai
cua quing duong nay chinh 1a “Kha ning lam nhan
cua thiét bi cong tac” va dugc goi la “thong s S” [1,
2,3, 4].
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Hinh 4. So dé tinh todn xdc dinh khd ning lam nhin
ciia tréng lin
Xét qua trinh 1am viéc cua trong 1an khi 1am nhén
bé mit bé tong xi mang (Hinh 3), tréng lin quay véi
van toc goc wg va di chuyén tich tién véi van téc v.
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Dé xac dinh kha ning lam phang cua trong lan,
chon hé toa @6 ¢ dinh Ox%y?°, géc O tai mot diém tiy
y va truc OX° tring véi phuong ctia van toc 1am phang
v va truc OyP vubng goc véi phuong nay. Chon hé toa
d6 dong Oxy! di chuyén tinh tién tuong d6i so véi
hé toa d ¢b dinh vai van toc v+ve. Trong d6: ve - Van
téc cua diém trén chu vi tréng lan. Hé thdng truc toa
d6 nay song song vai hé truc toa do ¢b dinh. Géc toa
d6 O! tai thoi diém ban dau tring véi gbc O cua hé toa
d6 c6 dinh (Hinh 4).

Trong qué trinh chuyén dong, truc cua tréng lan
lubn song song vaéi truc Oy°. Khi do toa d6 cua diém
M bit ky trén bé mit tréng lin trong hé toa d6 ¢ dinh
duoc xéc dinh theo biéu thuc:

{xﬁf =xQ-(v+vg)(t-t,) 1)
YW =YW

Trong d6: X, y9 - Toa do cua cac diém M trong
hé thong c6 dinh; to- Thoi diém ban dau.

Hé (1) 1a phuong trinh tham s6 cua quy dao 1 diém
M trong hé toa do chuyén dong. Vi phan d6 dai cung
cua quy dao nay co dang:

®)2 ®)2
dS= \/(d:;—t“"j J{d()jl_rj =(V+vg)dt )

Khi d6, kha nang lam nhan, tic chiéu dai quy dao
trong thoi gian tiép xtc duge xac dinh nhu sau:

Tl)( T(X
S=[ds=[(v+vg)dt €)
0 0

Tai thoi diém ban dau t=0, diém M tring vai diém
01, diém M thoat ra khoi bé mat bé tong tai thoi diém
t = Tix, VOI Tix = Lax/v. Trong d6: Lak - D6 dai cua day
cung AK duoc xac dinh nhu sau:

Lac =R*-(R-h)’ =J2RNVI-n/2R  (4)

Trong d6: R - Béan kinh cua tréng lan, (m); h -
Chiéu cao san, (m).

Vi vay, d6 dai cua vét duoc vé bai diém M trén bé
mat tréng lan trong qua trinh di chuyén:

JDhI-hD |

S=(v+vs) v

D=2R (5)
* Pdi véi bd cong tac cd trong lin chuyén dong
phirc tap

Ngoai chuyén dong quay riéng véi van tée goc ws,
tréng lan con quay mot géc (90° - B) so véi hudng san
phang (Hinh 5).
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Hinh 5. Trang thai tréng lin nghiéng mgt goc g

Trong truong hop ndy, van toc cua diém O! trong
hé toa do b dinh la:

©)

{vX =V + v,CosP
Vv, = Vgsinp
Khi d6, toa do cua diém M trong trong hé toa do
di déng cé dang:
X = x{-(v+vgeosp)(t-t,)
Y&) = yﬁ)' VVBSinB(t - to)

™

Tuec 1a diém M van di chuyén trén hé chuyén dong
Véi toe do khong ddi, nhung tdc do nay la:

Vv, = \/vz +V2 +2vv,cosP (8)

Puodng di cua tryc tréng lan lién quan dén hé toa
d6 cb dinh c6 gid tri bang Lax/cosB, do d6 d6 dai cua
vét duoc V& boi diém M trén bé mat trong lan 1a:

JDhA1-h/D )

V.cosp

S, = Jvz + V2 + 2vv,CosB.
Dit K = vg/v - hé s6 tbe d6. Thay vao (9) ta co:
S, = ~/1+K2+2Kcos[3.—“Dh' “1B'h/D (10)
cos

Khao sét sy thay doi ctia thong s6 S theo B va K véi

DO TH| MOl QUAN HE GIJA S VOIBETA& K DO TH| MOI QUAN HE GIA S VOI BETA 8 K
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Hinh 6. Su phu thugc S vao goc g
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céc thong sb dau vao nhu sau: D = 0,22m; h = 0,02m;
v =0,02m/s. Trén Hinh 6 Ia két qua tinh toén.

Theo d6 thi (Hinh 6), khi B tang thi S tang, khi K
tang thi S cling ting va gid tri cia Smax =3,7m. Nhu vay,
khi tréng lan nghiéng mot géc (90° - B) so véi hudng
san phang s& nang cao chat luong lam nhan bé mat cua
tréng lan. Di chiéu vai db thi quan hé gitra d6 nham
v6i thong s6 S (Hinh 1) cho thay, do nham cua bé mat
bé tong xi mang cd thé dat cip do nham 3-111.

Khao sét su thay d6i cia thong s6 S theo v va vi voi

DO TH| MOI QUAN HE GIPA S VO V & VB

VB(m/s) 0 o001 v(mis)

Hinh 7. Sw phu thugc S vao v va vs

céc thong sé dau vao nhu sau: D = 0,22m; h = 0,02m;
B = 15° Trén Hinh 7, ta thay khi v giam thi S tang, tuy
nhién néu v nho qua thi ning suat lam viéc cua may sé
giam, bai vay can lya lya chon van téc v phii hop dé
vira dam bao chat luvong bé mit theo yéu cau ma van
dam bao ning suat cao nhét. Khi vg ting thi S ting, tuy
nhién néu ve qua Ion thi tc do quay ciia mé to dan
dong tréng 1an sé& 16n, 1am ting do rung dong, ngoai ra
cong suat dan dong ciing sé tang 1én.
* Pdi véi b cong tac nhiéu tréng Lin chuyén dong
dang co cau hanh tinh

Xét qua trinh 1am nhan bé mat bé tong xi mang cua

a) v b) v
R . R
"éjf/ ‘QC\ N 02
ANE S
/ A g
S )
NN
X Q
o7 KT -
\ 1.7 100
S P % v

Hinh 8. Mé hinh twong dwong ciia bg cong tac
nhiéu tréng lin chuyén dgng dang co' cdu hanh tinh

tréng lan (Hinh 8.a). Trong lan quay quanh truc véi
van toc wy, ddng thoi toan bo tréng lin quay quanh
tam Cy v6i van téc goc wc va bo cong tac di chuyén
tinh tién vai van téc v.

Trong qué trinh chuyén dong, truc cua cac trong lin
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nho ludn song song véi bé mit duoc lam nhin. Céc tréng
lan nho tiép xtc véi bé mat bé tong tai dinh cua tréng lin
(trén hinh 8.a 1a diém A). Do d6, qua trinh lam nhén cua
bo cong tac nhiéu tréng 1an nho (ban kinh Ry, van toc goc
) s& tuong dwong véi 1 tréng lan 16n ¢ ban kinh R
quay Vai van téc goc ag (Hinh 8.b). Trong d6, ww duoc
xéc dinh bang céch xét van téc tai diém A trén trong
1an nho, ta co:

VA = VCZ +\7AC2 (11)
Tathdy: Vall Ve, Il Vac,,V, = o4 R.
Khi d6: V, =R = m,R, +oR.
:>mm:“’ZR‘+“’°(R1+R2):&{&RﬁRﬁRzJ (12)
R R | o

Hinh 9. Hé bdnh rang hanh tinh truyén chuyén dgng
quay dén tréng lin

Xét hé banh rang hanh tinh truyén chuyén dong
quay dén tréng lan:
Theo cbng thuac Willis ta cé:

. - R R
|;:M:—_2:>0)2:0)C 141 (13)
W, =0 Ry R,

Nhu vay, voi két cau sir dung hé banh rang hanh
tinh dé truyén chuyén dong, dam bao téc d6 quay cua
tréng lan w2 > oc.

Thay cbng thuc (13) vao (12) ta c6:

R R.R
0y = %[ER—l +1] R,+R,+ RZ} - %[f] (14)
2 2

Khi d6, khi ning lam nhén cua bo cong tac nhiéu
tréng lan duoc x4c dinh theo cong thirc:

\Dh.1-h/D
Sy=(v+ mmR)f
_ R.R,)|vDh1-hD
= V+ o R
2

\"
Khao sat su thay ddi cia thong sb S theo v va ac

(15)
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VGi céc théng sb dau vao: Ry = R, = 0,05m; Ry=0,06m;
h =0,02m; v = 0+0,02 (m/s); oc = 1+3 (rad/s). Theo
Hinh 10, khi v giam thi S tang, khi oc ting thi S tang.
Déi chiéu véi @6 thi (Hinh 1), d6 nhdm cua bé mat bé
tong xi mang co thé dat cap d6 nham 2-111.

DO THI MOl QUAN HE GITA S VAV

=+ 4 == Omega C=0 (rad/s)
—e— Omega C=1 (rad/s)
25F Omega C=2 (radls) |
= Omega C=3 (radls)

1’M
05 1
X

At e e e e o
0.01 0.012 0.014 0.016 0.018 0.02 0.022 0.024 0.026 0.028 0.03
V (m/s)

Hinh 10. Sw phu thugc S vao v va ec

Khao st sy thay dbi cua théng sb S theo ban kinh
tréng lan Ry voi cac thong sb dau vao: Ry = R, = 0,05m;
Re= 0,4 = 0,8 (m): h = 0,02m; v = 0 +0,02(M/s); wc =
lrad/s. Trén Hinh 11, khi R; tang thi S tang. Tuy nhién,
Rt qué 16n dan dén két cAu may cong kénh, khéi lugng
trong lan 16n, cong sut may tang lén.

DO THI MOI QUAN HE GIFA S VAV

—P—Rt=0,04 (m)
------- Rt=0,05 (m) | 4

Rt=0,06 (m)
= = Rt=0,07 (m)
= Rt=0,08 () | |

0.2
0.01 0.012 0.014 0.016 0.018 0.02 0.022 0.024 0.026 0.028
V (m/s)

Hinh 11. Sy phu thugc S vao Rt

3. Két luan

Két qua nghién ctu da xay dung dugc cong thirc
xac dinh théng sb S 1am co s& cho viéc danh gia kha
nang lam nhdn cua céc bo cong tac dang tréng lan co
chuyén dong phirc tap. Khao sat anh huéng cua béan
kinh tréng lan, cac van téc 1am viéc v va vg cuia trong
lan dén kha ning lam nhan bé mit bé tong xi ming
cho thay:

- Thiét bi thi cong c6 bd cong tac co két ciu tréng
lan chuyén dong phuc tap ¢ thé lam nhan dat do
nham cap 3-11I. Bo cong tac nay dam bao do mon
dong déu cua tréng lin, tang kha nang lam nhan do
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tang dién tich tiép xUc giira tréng lan véi bé mat bé
tdng xi mang.

- Thiét bj thi cong c6 bo cong tac sir dung nhiéu
tréng lan co thé lam nhin dat do nham cap 2-111. Bo
cong tac nhiéu tréng lan chuyén dong dang co cau
hanh tinh dam bao nang cao d6 ém diu cua may.

Nhu vay, cac b cong tac tréng lan lam nhin bé
mit ¢6 S < 5m, thuong duoc st dung dé lam phang
hdn hop bé tong tuoi, bé tong c6 d6 cing thap va trung
binh. P nham cua bé mat dat duoc nho hon gidi han
duéi cua cap d6 nham 3-111.
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