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NGHIEN CUU VI TRi CUA PAM DUI TRONG MAY BO VIA HE COP PHA TRUQT
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(Bai nhgn ngay 27 thang 05 nam 2013, hoan chinh siza chiza ngay 11 thang 6 nam 2013)

TOM TAT: Trong may b6 via hé cop pha trieot, bé phdn dam dui 1a mér bé phdn quan trong danh
huong dén chat lirgng va nang sudt cia bé tong. Nhitng thong so cia dam dii can quan tam la tan sé
rung, bién d@g rung, vi tri ciia dam dui. Cac thdng sé nay tac dong téi cac yéu to: béan kinh anh hiong
cia dam dUi, s6 lwgng dam dui, vi tri dam dUi. CAc yéu té can phdi hop Iy nham dat mét yéu cau dau ra
Vé 1ing Sudt nén, img sudt cdt Ciia bé tong. Néi dung bai bao sé dua ra cac phuong trinh ly thuyér duc
tinh toan dé img dung trong méy b6 via hé nhiam tinh dwgc ban kinh danh huong, s6 lwong dam dui.

Riéng v tri dam dUi sé duwoc kiém nghiém thiee té nham duwa ra thong sé hop 1y dé dat chat lwgng bé

t6ng theo yéu cau.

Tir khoa: May b via he, cép pha trupt, ban kinh dnh huwong.

1. G101 THIEU

Bé tong 1a hdn hop chét két dinh va hat roi
da dugc sur dung tir rat lau, tuy nhién xi mang
1a chat két dinh chi dugc sir dung trong bé tong
vao khoang thap nién 1840. Vai thap nién gan
day nguoi ta dd dua rung dong vao trong bé
tong. Viéc rung dong nay giup cho bé tong ting
mat do, d6 bén va tudi tho. Ngay ca mot s6 bé
téng c6 cho thém cac chat phu gia thi viéc 1am
tang thém rung dong cling lam ting thém chat
lugng cta bé tong so vai khoéng rung dong [1].

Theo [2], viéc rung dong co tac dong t6t
t6i Umg sudt cit caa bé tong. Trong mot sb
trudong hop khi viéc rung dong dugc thuc hién
sau khi bé tong dd dugc dong két sau mot vai
gio thi ing suét cit clia bé tdng ¢6 giam nhung
khong quéa 10%. Ddi véi tmg suat nén thi vidc

rung dong ludn co tac dong tot.

Viéc rung dong trong bé tong co téc dung
Iam bé tdng giam mg suit chay (Yield Stress)
dan dén bé tong tré nén chay long ra va nd co
thé tu chay dudi stc nang cia n6 [1], [3].
Chinh viéc chay nay gilp cho khi tir trong bé
tong thodt ra va gitp cho bé tong dugc c6 dac
t6t hon. Tuy nhién viéc dat duogc hiéu qua tbt
nhat lai phy thudc vao tan sé dao dong, bién do
va gia toc cua dau rung.

Trong mét s truong hop dic biét, bé tong
con ¢6 thé thay doi cach tron giita cac thanh
phan trong bé tong ciing nhu th{r tu tron nham
nang cao cac tinh chit vu diém ciia bé tong [4].
Véi truong hop ndy Vviéc rung dong ciing mang
lai hiéu qua cao trong viéc ting chét lugng bé
tong.

Viéc ap dung rung doéng vao trong bé téng
d4 mang lai higu qua cao, tuy nhién vin dé nay
gap van dé khi ap dung vao may bo via hé cop

pha truot 1a tim tan sé dao dong, bién do hop
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ly, vi tri cua dim dui trong khuén dé co thé tao
chét lugng bé tng tét nhat. Trong bai bao nay
s& trinh bay cac phuong trinh tinh toan sb dugc
céc thong so trén, dong thoi thi nghiém dé tim
dugc vi tri ddm dUi hop 1y trong khuon cia
may b6 via hé cdp pha truot.
2. CAC LY THUYET VA NGHIEN CUU
VE DAO PONG PAM DUI TRONG BE
TONG

Dao dong cta bé tong khi sir dung dam dui
duoc hinh thanh do d6 1éch tdm cta b phan
quay. Phuong trinh dao dong cta dam dui dugc
m0 ta dudi phuong trinh hinh sin:

X=ssinwt =ssin2zft (1)

Vian toc cua dam dui ¢6 thé trinh bay nhu
dudi day:

X=2rfscos2z ft =vcos2z ft (2)

Va gia téc duge biéu dién nhur sau:

% =4rn"f’ssin2z ft =asin2z ft (3)

Trong do:

s: Bién d¢ dao dong ciia dam dii (mm).

. van tc goc (rad/s).

f: tan s6 (Hz).

v: vin toc cuc dai cia phan tir sat didm doi
(mm/s)

a: gia téc cuc dai cta phan tir sat dam di
(mm/s?)

Theo tai liéu [1], viéc rung dong da lam
Iong bé tdng ma lam cho ma sat c6 thé giam di
20 lan. Piéu nay gidp khi thoét ra khoi bé tong
dé dang va lam céc vat liéu dién chit véi nhau.

Viéc bit dau co su dich chuyén cic phan tir bé

tong chi xay ra khi gia toc dat 4.9 m/s%. Sy ép
bé tdng chit voi nhau bat dau khi gia toc tir 9.8
dén 39.2 mv/s%. Khi 16n hon gia toc nay, viéc 1én
chat bé tong khong tang thém nlta. Mot thi
nghiém khac vé dao dong ciing chiing to rang
chi gia toc khong théi thi chua di hitu higu cho
viéc dam chit. Dé ting mirc do chit cia bé
tdng thi bién d6 rung dong ciing phai vuot qua
mot gia tri nao d6. Theo [1] thi bién d§ do6 phai
I6n hon 0.04 mm. Theo [2], tin sb c¢6 anh
huéng khong nhiéu t6i viée tang do climg va co
phd rét rong cia tan sb c6 thé thuc hién duoc
Viéc dam bao do cimg ctia bé tong.

Ngoai vin dé can dat 1a ting d6 cing cua
bé tong do rung dong, mot van d& khac ciing rat
dugc quan tam 13 ban kinh anh huéng ciia dam
doi. Ban kinh anh huong s& quyét dinh sé
lugng dam duUi trén mat cit ngang ciia mau bé
tong. Theo [5], viéc biét duoc ban kinh anh
huéng s& gitp cho nguoi thiét ké thiét bi co thé
dua ra tham sb hoat dong phd hop nhung vin
dat dugc yéu cau do chat ciia bé téng. Theo
Dessoff [8], van tdc tai mot diém c6 ban kinh r

s€ dugc xac dinh nhu sau:

u = uo\/iexp[—g(r - r)} (4)
r 2

Trong do: ur 1a van tdc tai ban kinh r, r; la

ban kinh dam dui, uo 12 van tbc tai diémr;, Q12
hé sé giam chén trong bé tong c6 gia tri tir 0.04
dén 0.08.

Theo mét nghién cuu khac [6], viéc xac
dinh ban kinh anh huong nén sir dung toa do

tru. Trong d6 van tdc s& x4c dinh nhu sau:

u, =u,cos@ (coswt +isinmt) va
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u, =—U,Sin 6 (coswt +isinwt) (5)

Phuong trinh bao toan khdi lugng va dong
lugng c6 thé tuyén tinh hoa nhu phuong trinh
(6) v6i gia sir rang bién do rung dong nho hon
rat nhiéu so véi kich thuéc duong kinh dam
dui.

Viy —=——V?p =0 (6)
v

Trong d6 wla ham dong chay, v 1a d6 nhat
dong hoc cua chat 1ong. Tir d6 c6 thé xac dinh

van tdc cua chét 1ong nhu sau:

u :_a_wvau

oy
=Y
' ro6 ¢ )

or
Phép giai phuong trinh (6) cho két qua nhu

sau:

v =, KAri—j+ Br+Crl, (kt)+ DriKl(kr)}sinOexp(iwt)
r
®)
Trong do:

va:

A={-a"[1,()K,(B) = 1,(B)K ()] +2al1, (@)K, ()
+,(B)K ()] - 206[1,(2)K,(B) + 1,(B)K, ()]
+45[1,()K,(8) = 1 (B)K ()]} A
(10)
B ={2a5[1,(2)K,(B8) ~ 1,(AK, B+ 8°[1,()K,(B)
~1(B)K, (@)]-208°[1, (@)K, (B) + 1, (B)K, ()T} A
(11)

C ={-2aK (B) - 45K (B) + 67 [2aK (ar) + 4K ()]} A
(12

D ={-2al,(B) - 451,(B) + 5°[2al () — 41 ()]} A
(13)

Véi
a =kr, (14)
B = kr, (15)
o=r1lr (16)
va

A=a"(1-8")[1,(@)K,(B) = 1,(B)K,(a)]
+2a0[l,(a)K (B) - I (a)K, () + L (B)K, ()
~1L(B)K(B)]+2a8°[1,(BIK (@) — (@)K, ()
+1,(a)Ky(B) = 1, (@)K ()]

A7)

Dé co thé xem xét sy suy giam cia rung
dong, tai liéu [7] ciing dé nghi sir dung phuong
trinh (7), (8) dé co thé xac dinh sy giam vén toc
ké tir bé& mat dAm dui.

Mot van dé ciing dugc dé cap trong [8] 1a
noi tmg suat tiép trong bé tdng nho hon tmg
sut chay cia bé tong. Khi diéu ndy xay ra tai
diém nao do6 thi bé tong s& chuyén tir trang thai
long sang trang thai ran. Diém ndy rit quan
trong dé c6 thé xac dinh duoc ban kinh anh
hudng ciia dam dui. Dé chi ra diém ndy, tai ligu
[7] cling d4 chi ra phuong trinh dé xac dinh ban
kinh t6i han trong toa do try. Trudc hét phuong
trinh song cia phan tir dao dong & mot ban
kinh r bat ky co thé viét dudi dang:

10 ( ou 1 0%u
| r— == L 18
r 8r( or ) c? ot? (18)

Trong d6 u, 1a van tc ciia bé tong tai ban
kinh r, ¢ 12 van té¢c cia 4m thanh trong bé tong
(khoang 500m/s), t 1a thoi gian tin bang giay.

Néu nhu goi s 1a ban kinh ma tai do co sy

chuyén d6i giira 1ong va rin va gia sir rs 1a nho
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SO V6i chiéu dai song cia phan tir rung dong

trong bé téng thi:

u, = ulsﬂrls\/zexp{iﬂ(r —ct)—i (EH (19)
cr c 4

Trong do uy 1a van téc ciia vat lidu tai noi
ban kinh ry.
Van téc cta 1 diém bét ky ¢ ban kinh r va

vén tbc noi ban kinh ri cd thé biéu dién dudi

u o _ r, [L (20)
u, cr

Viéc phat hién ra ving bé tdng hoéa long sé
gitp cho nguoi thiét ké thiét bj rung dong xac
dinh ving dat dugc d6 rung dong va vlng
khong dat d¢ rung dong thich hop ma b tri cac
dam dui mot cach thich hop (hinh 1).

Viing hoa léng

Viing ran

DAm duii
Hinh 1. Cac vung khac nhau khi rung va ban kinh
anh hudng
Trong may b6 via hé su dung rung dong,
viéc xac dinh ban kinh sé& gitip xac dinh s dim
dii hop 1y, giam thiéu s luong dam dui ma
van cho mét san phim bé tong cd két qua tot.
Ban kinh anh huong co thé tinh dugc dua
trén tng suét truot 7, tai bé mat ciia dim dui va

7 la ctia bé tong chua bi hoa long.

fs = T_Wriz (21)
To
Trong d6 r; 1a ban kinh cua ddm dui. 7,

duoc tinh bang cong thirc sau:
T, =T+ 17, (22)
u 1a d6 nhét dan hodi cua bé tong, 7, duoc
cho bai cong thuc.

. 0 (U, 10u
—r 2 e, 2% (23
P ar(rj r oo @3

Trong d6 U; VA Uy duge tinh tir phuong
trinh (7).
3. THI NGHIEM VA KET QUA

Vi céc 1y thuyét vé ban kinh anh huéng
ciing nhu xac dinh ving héa léng ctia bé tdng,
thi nghiém s& tién hanh trén mat khuén coa
méy b6 via hé. So dd bb tri cic dam dui duoc
minh hoa trong hinh 2.

Phéu chira
bé tdng

)

Bé tong b via . AO B
da hoan tat va

! Khuon b
ra khuon 7»;4 N
i [ |
Betong 2

Dém dui
Hinh 2. So db bb tri dim dui

Dé co thé tim vi tri ddm dUi hop 1y, dam
dui s& dugc dat tai cic vi tri khic nhau trong
khuon. C6 2 kich thu6c can quan tam khi dat
dam dui. Pau tién, kich thudc a 1a kich thudc
d6 sau ciia dam dui so Vi mit ciia khudn. Thir
2 1a kich thuéc do sdu cia dam dui dua vao
trong khudn. Céc kich thudc a va b s& duogc

thay d6i dé tim hiéu chat lugng bé tong
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Kich thudce b dugce thuc hién trudc voi kich
thude thude tir 0 dén 200 mm. Tién hanh do d6
cling ciia mau bé tong dé xac dinh chat lugng
déu ra theo kich thudc b. Theo tai lidu [4], vin
toc dinh clia ddm ddi nén tir 0.005 t&i 0.1 nv/s
thi cong thiac 1y thuyét va thuc nghiém s&
tuong ddi tring nhau. Khi toc do thap hon thi
bé tong s& hoa ran va phuong trinh ly thuyét ap
dung cho bé tdng long khong con phu hop nira.
V6i cac van toc va ban kinh anh huong dugc
tinh tir phwong trinh (7) va (19). Tan sé rung
dong ctia dam dui trong thi nghiém dugc chon
1a 160 Hz, bién d6 ciia ddm dui va van tdc ddm
dui dugc tinh toan va ap dung tuong ung 14 0.5
mm, 1.1m/s. Ban kinh anh huong dugc tinh tir
cbng thuac (19) 1a 230 mm. Chon kich thudc
mit cat ngang ctia khuon 12 460 x 230 mm. Két
qua thi nghiém do do clmg cua bé tbng sau 7

ngay voi cac khoang cach a, b khac nhau.

Bang 1. D6 cing va khoang cach b

STT | a(mm) b (mm) D§ cimng (kg/em?)
01 10 150
02 30 200

10
03 50 100
04 70 0
05 10 120
06 30 150
30
07 50 70
08 70 0
09 10 100
10 30 130
60
1 50 100
12 70 0
13 10 70
14 30 100
100
15 50 70
16 70 0

Trong hinh 3 mét sb dic diém c6 thé nhan

xét nhu sau:
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Hinh 3. Quan hé gitra d6 cung va khoang cach

Diém dit ciia dam dUi 12 rat quan trong dbi
Vi truong hop diic bé tong via hé bing cop
pha trugt. Trong tai liéu [5], viéc dua dam dui
can phai sau trong bé tong, cach bé mat ciia bé
tong la 200mm. Tuy nhién trong may b6 via he,
viéc dua xubng thap s& 1am qua trinh héa long
cia bé t6ng bi can tré, dan dén viéc bé tong t
chay tir phéu vao khuon 1a gap nhiéu khé khin.
Theo thi nghiém thi a nén vao khoang 5%
chidu cao khuon 1a hop 1y. Ngoai ra viéc dua
dam dUi qua sdu vao khuon ciing khong giai
quyét duge do chat ciia bé tong boi khi bé tong
ra khoi khuon dugc tét 1a do sy hoa 16ng tir dau
cta khuén va sy dién day tir luc dau vao. Vi
vdy noi dau khuon cin phai c6 su hoa long
nhat. Chinh vi thé chi dwa dam dui vao khudn
khoang cach rat nho vao khoang 20 — 25 mm
dé bao dam cho viéc hoa long tai ciia vao cia
khudn ma thoi.
4. KET LUAN

Bai bao d4 giai quyét dugc van dé ban kinh
anh huong ciia dam dui khi dua vao trong bé
t6ng. Vi tin s du kién, bién d6 dim dui va

ban kinh anh huong c6 thé tinh toan dugc tir 1y
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thuyét nham bao dam tinh chay léng cia bé

tong.

Khong chi vay, vi tri cia dam ddi trong

may b6 via hé cing rat quan trong anh hudng

dén d¢ cimg cua bé téng. Trong bé téng, khi

ding dam dui thi muc tiéu 1a thoat khi. Tuy

nhién trong méy b6 via hé thi van dé uu tién lai

Ia hoa long dé bé tong vao khudn nhe nhang.

Bai bao d& dua ra cac vi tri can thiét dé co thé

dit dugc dim dui nhiam hoa long bé tong &

nhitng vi tri can thiét.

STUDY ON POSITION OF VIBRATOR IN CURB MACHINE WITH SLIDING

FORMWORK

Luong Van Toi, Luu Thanh Tung
Ho Chi Minh city university of technology, VNU -HCM

ABSTRACT: In curb machine with sliding formwork, the vibrator is the important thing to

influence qualify of concrete and productivity of machine. Factors of the vibrator are frequency,

amplitude and position of vibrator. These factors have effects on radius of action, number of vibrators

and shear stress. This paper will show theoretical equations to find these factors. Only position of

vibrator will be experimented to find the good position to achieve requiring qualities.
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