KET QUA NGHIEN CUU VA UNG DUNG

CO SO TINH TOAN THIET KE THIET Bl DAM MAT
KHI THI CONG LOP MAT BUONG HON HOP BE TONG XI MANG

Tran Vin Tuén', Nguyén Tién Ding®

Tém tat: Bai béo trinh bay md hinh nguyén ly may dam maét c6 téc dung tao hinh,
lén chat hén hop bé tong. Xay dung cac mé hinh toén hoc déc trung cho mé hinh
nguyén ly da dé xuét, tim Ioi gidi dé xac dinh va khéo sét su thay déi bién do dao
déng clia méy c6 ké dén sw twong téc gitka méy va hén hop bé téng phu hop voi
cac diéu kién céng nghé. Tinh tin cdy cla phuong phap duoc danh gié qua céac
phép tinh bang sé va déc tinh ky thuét cia may dam cu thé. Két qué nghién ctu
lam co s& dé tinh toén, thiét ké ché tao va khai thac hiéu qua thiét bi dam maét khi
thi céng I6p méat dwong hdén hop bé téng xi mang.

Tor khéa: Dam mat, I6p mét duong, bé tong xi méng.

Summary: This paper presents the principle model of surface vibrator, which can
make form and consolidate the concrete mix. Mathematical model for the
characterizing principle model has been established and the answer is used to
identify and analyse the changing of vibrating amplitude including the mutual action
between the machine and concrete mix which depending suitably on technological
conditions. The believability of the method is evaluated on numerical  calculation
and technological characterize of the real vibrator. The results of the study are
principles for designing, calculating and exploiting equipment when executing the
road pavement of cement concrete.

Keywords: Surface vibrator, road pavement, cement concrete.
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1. Dat van dé

~ Khi I6p mat dwong bé tong xi mang co chiéu day dwoi 25cm co thé chi dung cac loai
dam mat lam chat va san phang. DPac diém lam viéc cia dam mat trén to hop rai va hoan thién
mat dwdng bé tdng xi mang xem hinh 1.

Cum thiét bi dAm trén t6 hop may rai hoan thién cé thé chi c6 ddm mat (hinh 1a) hodc co6
thé c6 nhiéu hon hai ddm doc lap (hinh 1b,c,d). Tang sb lwong dam bé tri trén t6 hop sé lam
tang chét lwogng dam lén hén hop bé téng, tuy nhién mac d6 phire tap két cdu cla thiét bi cling
tang. Cac tAm dam cé thé nhan ngudn rung déng c6 huéng (hinh 1e) hodc vé huéng (hinh 1f)
b&i cac khéi léch tam quay.

Khi chiéu day I&¢p mat duwdng 1&n hon 25cm can két hop dam trong (dam dui) va dam
mat, xem hinh 2.

Thiét bi ddm mat I18p trén may rai va hoan thién (hinh 1, 2) khi thi cong mé&t dwong bé
téng xi méng gébm nhidu cum rung co s&, cac cum rung co s& lién két véi nhau bang khép va
dwoc dan dong gay rung bang thay lwc hodc bang dién. Trén méi cum rung co sé& thudng lap
02 truc léch tam quay ddng téc.
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Hinh 1. B6 tri cum thiét bj ddm trén té hop Hinh 2. Nguyén ly c4u tao méy réi BTXM c6

méy rdi va hoan thién méat duong BTXM st dung d4m mét va dam dui
1. Banh xe di chuyén; 2. Ddm maét; 1. Vit téi san hén hop bé téng; 2. Dam dui;
3. Rung Ia phang; 4.TAm dam san; 3. Cabin; 4. Nguén dong luc; 5. Cum dém
5. Tém dam dép; 6. Bang la phang mét co s&; 6. Ray di chuyén; 7. Bénh xe di

chuyén; 8. Van khuén truot

Khai niém déng téc dwoc hiéu la cac co ciu gay rung lam viéc cung tbc d9, co goc léch
pha 1a hdng s6. Thuc té tbc dd cha cac dong co khdng tuyét déi bang nhau, viéc ché tao cac
khéi 1&ch tam bao gid cling ton tai nhivng sai l&ch vé hinh dang, kich thwéc,... gay ra nhiéu tac
dong truc tiép dén qua trinh dao déng clia b phan cong tac, gay ra hién twgng mat én dinh.

C6 thé sir dung cac phwong phap déng tbc da dwoc trinh bay k§ & tai liéu [1] nham dam
bao sw ddng bo thong sb chuyen doéng clia cac co cau lam viéc (sb vong quay, chiéu chuyén
déng, md men trén truc clia co cau lam viéc).

Hién nay, chwa cé nhitng nghién ctru ly thuyét day dd va cu thé vé may dam mat lam
viéc trong t6 hop réi va hoan thién I6p bé mat dwdng bé téng xi mang.

Théng qua bai toan twong tac gitra may va hén hop bé téng, bang cong cu toan hoc va
phan mém Mathematica cé thé thiét 1ap va khao sat cac phwong trinh mé ta hoat déng clia mot
cum rung mét co s&. Két qué nghién clru lam co s& dé tinh toan, thiét ké va khai thac hiéu qua
may.

2. M6 hinh co hoc, phwong trinh vi phan va I&i giai

Coi hdn hop bétdng 1a ddng chét, ap dung ly thuyét vé truyén soéng dé xac dinh anh
hwdng ctia hén hop bétdng 1én may ddm. S dung mé hinh tinh theo tai liéu [4] ta c6 hinh 3
sau:
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Hinh 3. M6 hinh co hoc dém mét hén hop bé téng
1. Co céu céng téc; 2. Cum gay rung; 3. Hén hop bé téng; 4. Nén

Chon géc toa d6 nhw hinh 3, ta c6 phwong trinh chuyén déng clia cot bé téng trong bai
toan rung mat la:

ou 1 dl
ox>  Ci(l+iy) ot?

(1)

trong dé: C, = E 1avan téc truyén song trong hén hop bé tong; E la md dun dan hdi clia
Po

hén hop bé téng, theo tai liéu [2] dic trwng dan hdi ctia bé téng twoi (E va C,) khéng phu thudc

vao tan sb rung va ty 1& nwac trén xi mang (N/XM); p, 1a khéi lwong riéng ctia hén hop bé

téng; y1a hé s hao tan; u = u(x,t) la ham s d&c trung cho chuyén déng cua I&p vi phan bé

téng. Theo Fourie thi nghiém cia phwong trinh (1) c6 thé dwoc viét duwéi dang:

u(x,t)=(ue" +ue™).e” =X (x)T(t) 2)

trong d6: w 1a tAn sb dao ddng ; uy, u, la cac hang sé phu thudc vao diéu kién bién cla bai toan;
k 1a sb séng ao. Nhw vay, nghiém cta (1) c6 thé biéu dién théng qua tich cla hai ham s X(x)
phu thudc vao toa dd x va T(t) phu thudc vao thoi gian t.

D4t ik = a + iB, ta c6 thé xac dinh k théng qua cac hé sé a, 8 béng cach thay nghiém (2)
vao phuong trinh (1), bién déi theo [3;4], ta co:

o = @ \/1+72 -1 B= w \/1+7/2 +1 (3)

G\ 2(1+s)” G\ 2(1+?)
trong do6: a 1a hé sb tat dan cla séng lan truyén trong hén hop bé téng; B 1a théng sé anh
hwdng dén buéc séng. Dé xac dinh us, u, xét cac diéu kién bién cta phwong trinh (2):

- Tai x = 0, bé téng dao dong cung dé ban rung, bién dé dich chuyén cta hén hop bétong
va bd phan cong tac 1a bang nhau: u(0,t) = x,. €“'thay vao phwong trinh (2) ta cé:
U +U, =X, (4)
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V@i xo 1a bién dé rung clia may khi twong tac véi hdn hop bé téng.

- Tai x = h, coi nén la tuyét déi clrng, do do bién dang cua I6p bé téng day bang khong
x £ ou(x,t)
u(h,t) = 0, hay bién dang twong doi : &(x,t)|,_,= T w=h=0
X
T phwong trinh (2) ta co:

ulle(a+iﬂ)h _ UZ'e—(a+iﬂ)h (5)
Nhe céc biéu thire (4) va (5) ta tim dwoc uy, u, réi thé ching va ik = a + j8 vao phuong

trinh (2) ta dwoc:

ch(ar+iB)(x—h) ©

L) = T

Nhuw vay, biéu thirc (6) chinh & phwong trinh mé ta chuyén dong tai mat cat bat ki cta
I&p vi phan trong cét hén hop bé téng c6 toa do x.

Dé xac dinh duoc bién dd x, cla I&p bé tong tai vi tri tiép xdc gitra dé may va hén hop bé
téng, trwdc hét phai xac dinh bién dang twong déi: 5(X’t)‘x:o
ou(x,t)

e(x,t) = ™ =X, (a +ip).

—sh(a+i)h

ch(a+ip)h ")

Theo ly thuyét co mdi trwdng lién tuc, ap lyc tai vung tiép xuc gitba may va hén hop bé
téng la:
o(0,t) =—E.&(0,t)(1+iy) (8)
Thay g(x,t)‘xzo tir (7) vao (8) ta co :

—sh(a+ip)h
ch(@+ip)h

Bién ddi rbi dong nhéat sb phirc hai vé, theo [3] ta c6 :

c(0,t) = -’ p,x,"" .h(a, +id,) 9)

o(0,t) =—Ex € (a+i).(L+i7).

trong do:

_ ash(2ah)- g.sin(2h)
" h(a? + B%)(ch2ah —cos 2 h)

(10)

_ asin(2ph) + B.sh(2ah)
' h(a? + B%)(ch2ah —cos 2 gh)

Gia tri ctia phan lyc tai diém tiép xuc gitra may va hén hop bé tong la:
R.o(0,t) =S.0(0,t) = X,@’m,a, +ix,@’m,d, (11)

trong do: S Ia dién tich tiép xuc gitra bo phan cong tac va bé téng; 0, S,dx la khéi lvong bé

téng tham gia dao déng cung may.
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Nh& phan mém Mathermatica 7 va cong thire (10) khdo sat méi quan hé gitra chiéu cao
h cGa hén hop bé téng va cac hé sb a, va d; véi cac théng sé w = 314 rad/s, C, = 35 m/s,
7 = 0,17 ; két qua khao sat cho d6 thi hinh 4, nhin db thj ta thay:

a, dl

Hinh 4. D6 thj quan hé gitra a;,d; va chiéu cao hén hop bé téng h
1. Mdi quan hé a; = f(h); 2. Méi quan hé d; = f(h)
Hé sb a; c6 thé dwong, am va nhé hon khong. Khi chiéu cao hén hop béng 0,14(m) va
0,278 (m) thi a; = 0, phan Iwc khi dé chi la ham cuda d,.
Hé s6 d; khong dbi dau va ludn dwong, do d6 thanh phan phan lvc X,.0°.m,.d, do né
sinh ra luén c6 xu hwéng lam gidm bién d6 dao déng cda bd phan cong tac.

V&i dac tinh thay ddi nhw vay ta cé thé két luan hé sb a; phan anh tinh chéat va sy thay
dbi ctia lwc can phan lwc, con hé sb d; 1a lwc can cha luc.

T két qua trén theo tai liéu [4] tham sb dd cirng clia hdn hop béténg dwoc biéu dién qua
cac tham sb clia phan Iyc tai ¢& may nhw sau: ¢, —m @’ =M ®’a,; b.w=m, .0’d, va do
clrng chung cla hé théng “may - méi trwong” 1a:

K=K, +K, :(c—ma)2+a)2mbal)+i(ba)+a)2mbdl) (12)

T ly thuyét dao dong [5] ta co:

K.x,.e' " = F " suy ra bién do dich chuyén ctia bd phan cong tac co k& dén anh

hwéng cla hén hop bé téng la:

L Ry (13)
K[ Jime?) + me’a, T +(m,e"d,)?

voi Fy =P la bién dd lwc kich rung.
3. Cworng dd hap thu nang lwong trong I&p hén hop bé téng xi méang

Y nghia quan trong trong viéc xac dinh cac thong sd co ban clia bo phan cong tac la kha
nang dam chat cta hén hop bé téng. Theo nhiéu két qua nghién ctu da ching té rang kha
nang tao hinh cla méi trwdng hat néi chung va hdn hop bé téng néi riéng can phai danh gia
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theo cong riéng ddm chéat, c6 nghia la theo cong tbn hao dé dam ch&t mét don vi khéi lvong
hén hop. Gia tri cwéng d6 hao tan nang lwong dbi véi tiét dién bat ky cta codt hdn hop bé tong
dwoc xac dinh béi biéu thirc:

dA
E(X)=———
(x) T.p,S dx (14)

trong d6: dA 1a cong cla ap luwc dbi véi Iép bé tong vi phan trong mét chu ky T; PpSpdx 1a khi
lwgng cla I&p bé tdng vi phan.

Theo [3] cong ap lwc dbi véi Iép bé téng vi phan duoc xac dinh theo cong thirc sau:

dA=S,cdxde
Xét cho ca chu ky T ta c6:
T.S dxw
dA:T%Ebgg (15)
Thay (15) vao (14) ta c6 cwdng do hao tédn nang lvong E(x) dwoc tim theo céng thirc
sau:
2
7, @CZ |ou
E(X)=————
(x) " (16)
D3t cac hé sb:
a=sh(ax)cos(Bx)—sh(a(x—-2h))cos(S(x—2h)) (1)
ﬁ =ch(ax)sin(gx)—ch(a(x—-2h))sin(S(x—-2h))
Ta nhan duwoc:
~ ~ 2 ~ R 2
7@ C3 % (a - ) Xo(fi +ap)
E(x)= + (18)
2 [2ch2(ah)—-cos2(h)] [2ch2(ah)—-cos2(Bh)]

Cong thire (18) cho phép tim dwoc cwong do hap thu nang lwong cia hdn hop bé téong
tai mat cét bat ky. Bdng thoi con cho phép danh gia do cao gidi han (khi E(x)>1,5W/kg) cla
|&p bé tdng cé thé dwoc dam chat khi biét cac théng sé clia may.

4. Khao sat va xac dinh cac thong sé co ban cua thiét bi dam mat

Cong thire (13,18) la co s& dé khao sat cac thong sb dong hoc clia may dam mat voi loai
hén hop béténg cu thé. Viéc khdo sat qua trinh lam viéc cda thiét bi ddm cung dbi twong cong
tac cu thé dwoc thuc hién dwoc tién hanh theo so dd khdi theo hinh 5.
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A

Théng s6 bé téng: v, E, P, /
Théng s6 két cdu may: m, B, L /

Théng sé dong hoc may: o, F,

Y Thay giati F,
hodc v, E, p,

Xac dinh: C,, S, x5(h), E(x)

i

%o (1) > 0,0003 (m)
E (h) > 1,5 (Wikg)

In dang d6 thi
Xo(h) VE\l E(h)

End

Hinh 5. So dé khéi tinh toan xéc dinh bién dé rung ctia dé ddm x0(h)
va nang lueong cac I6p bé téng nhan duoc E(h)

Nh& phan mém Mathematica 7 va biéu thirc (13,18) ta tién hanh khao séat cac thong sé
dong hoc mét cum ddm mét co s&, c6 co cau cong tac gan gidbng may ddm mat TACOM TPD-
40R (do Nhat ché tao) vé&i cac thdng sb ky thuat cu thé nhw sau:

Lwc kich rung P = 25000N; tan sb goc @ = 314 rad/s; khéi lwong may m = 100kg; kich
thwoc dé ddm S = LxB = 1x0,4 = 0,4 m?. Két qua khao sat cho cac dd thi hinh 5, hinh 6 biéu
dién mdi quan hé gitra bién dd ctia may x, vé&i chiéu cao hdn hop bétdng, hinh 7 va hinh 8 biéu
dién méi quan hé gitra cwdng dd hap thu nang lwong ctia hdn hop bé tong E(x) tai méat cat cd
do sau bat ky ctia hén hop bé téng khi thay dbi cac thong sé dac trwng cho tirng loai hén hop
bé tong vy, Cp.
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Hinh 6. D6 thi quan hé giira bién d6 dé may
va chiéu cao hén hop bé téng khi
C»=30,35,40,50,60 m/s véi y=0,1

Nhan xét:

Hinh 7. D6 thi quan hé giira bién do dé may va
chiéu cao hén hop bé toéng khi
y=0,1;0,17,0,2;0,3;0,4 v&i C,=35 m/s

- Bién d6 lam viéc cha dam khi chiéu cao hdn hop thay ddi phu thudc vao van téc truyén
séng trong béténg C, nhiéu hon so véi hé sb tén hao y.

- Qua db thi hinh 7 ta thdy véi d6 cao h>0,01 thi bién d6 cla may phu hop véi yéu cau
coéng nghé, thda man diéu kién x,>(0,3+0,8)mm. Bién do dao dong Ién nhét khi chiéu cao hén
hop h=0,28(m) v&i C,=35m/s va y=0,1 bdng 0,013m la kha I&n so v&i bién dd hop ly

(0,3+0,8)mm.

E(x)
(W/kg)

©
T

30 /
\

/

\ /
\\ /

01 0.2 0.3 0.4 05

Hinh 8. D6 thj cuong d6 hép thu ndng luong
tai mat cat bat ky khi h = 0,5m C,=30,35,40,50
m/svoi y = 0,17

Nhan xét:

Eh lx_Iw lka |
E(x) (Wikg)

E(x)=1,5 (W/Kg)

x (m)

O.‘l 0,‘2 0.‘3 O,‘4 015
Hinh 9. D6 thj cuong d6 hap thu ndng luong

tai mat cat bat ky khi h = 0,5m
y =0,1,0,17;0,2;0,3;0,4 v6i C,=35 m/s

Nang lwong hép thu hop ly clia cla cac Iép trong hdn hop bé téng bién thién phu thudc
chid yéu vao van téc truyén séng ctia hén hop bé téng C,.

Qua d6 thi hinh 9 ta thay v&i C,=35m/s véi moi hé sb tén hao y dang khdo sat thi hau
hét cac l6p bé tong c6 dd sau nhd hon 0,26m déu nhan dwoc nang lwong hop ly
(E(x)=1,5W/kg), ta thay vé&i y = 0,17 cho mirc ndng lwong hop ly nhéat.

Qua d6 thi hinh 8 khi y = 0,17 chi khi van téc truyén séng C,<35m/s nang lwong cép
cho cac I&p mat bé tong nhé hon 0,26m dat yéu cau.
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5. Két luan
DGi voi mdi loai hén hop bé tong dac trung boi C, = /E la van téc truyén song trong
Py

hén hop bétong; E 1a md dun dan hdi; p, 1a khdi lwgng riéng; y 1a hé sb hao tan. Nho cac

phan mém va biéu thire (3, 10, 13, 17, 18) ta c6 thé xac dinh cac théng sé dong hoc mét cum
dadm mét lam co s& dé tinh toan thiét k&, ché tao va khai thac hiéu qua thiét bi ddm mat khi thi
cong I&p mat dwong hén hop bé tong xi mang.
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