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VE BAI TOAN VAN CHUYEN VUA BE TONG THEO DUONG UNG

KHI THI CONG VO HAM BE TONG LIEN HHOI

dung may bom bé tong dé& van chuyén dung

dich vira 16ng theo dwong 6ng tir thung may
dén noi @ (sau van khudn). Van chuyén vira bé téng
theo duong bng la van dé cbt yéu trong céng nghé
xay du*ng vo ham bé tong lién kh0| Hiéu qua cua van
chuyen vira bé téng theo dwong 6ng phu thudc vao
nhiéu yéu t6, trong dé yéu tb do linh hoat clia viva can
dwoc quan tam xem xét. B3 linh hoat cha viva I6n sé
lam chat long vé chéng kém; dé linh hoat cla vira
nhé sé khé van chuyénvi vira cirng.

‘r hi cdng v hadm bé téng lién khéi thwong st

1. Téng quan

Vé bé tong lién khéi co rat nhiéu wu diém trong

xay dyng cac dwong hadm trong mé, dw0’ng ham’

thay cong dwong ham glao thong, Khau quan
trong nhét trong thi cdng vé hdm bé téng lién khoi
la van chuyen dung dich vira vao sau van khuén.
Chét lwong cha vo chong va nang suét thi céng
phu thudc vao nhleu yéu t6: may bo’m s dung;
chat lwong dwong dng; chét lwong cbp pha; thanh
phan dung dich vita bé tong; tinh chét co Iy va tinh
chéat céng nghe cla vira bé tong; bao dwéng bé
téng sau do;..

Phan tich thuc te qua trinh van chuyen vira bé
tong theo dwong 6ng khi thi con%#vo bé téng lién
khoi cho thay thwong xuyén xay ra cac hién twong
sau: tc dwdng dng dan vira; vira bé tong bi phan
tang, phan I&p khi ra khoi miéng ra cla éng dan;
vika bj Un & tai ddu ra cla bng,... Cac hién twong
trén dan dén nang suit dd bi han ché va chat
lwgng cua vO ham bi anh hwdng: gidm do bén,
tang hé sb tham,..

Nhiéu tac gia trong cac cong bd [1], [2], [3] da
nghién ctru van dé& nay dé t6 chirc thi cong vo ham
bé tong lién khdi dat nang suét, chat lwgng cao.
Tuy nhién cac nghién clru xem xet dén tinh chét
céng nghé cua vira bé téong nhw d6 linh hoat cla
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vika con it dwoc dé cap [3]. Trong bai viét.nay da
xem xét anh hwéng cGa.dd linh hoat cia vira bé
tong; ap Iwc ban dau can thiét cia may bom dé
bom vira theo dwdng 6ng bang may bom bé tong;
tinh chat céng nghé clia dung dich bé tdng (qua dd
linh hoat clia dung dICh bé tong) dén nang suét van
chuyén theo dwong 6ng bang may bom bé téng; te
dé co-thé xae dinh dwoc ap lwc may bom bé téng
dé dat nangfisuat chat lwong cta vé hdm bé tong
lién khoi. Dé gidi quyét bai toan chung toi da s
dung phwong phap can bang ddng cla cac luc tac
dung vao: phan t6 thé tich vua i chuyen theo
dwong ong . i :

2. Thiét lap bai toan

Chuyén dong cua vira be tor g {heo dwong 6ng
la qua trinh phwc tap, bdi vi vira bé tong dugc xem

la hén hep hhiéu thanh phan co tlhh chat co ly

thay ddi phu thube khoéng chi vag thm gian sau pha
trén-ma con phu thude vao ham Iwong, tinh chéat
clia cac thanh phén clia dung dich’bé tong.

Hon hgp dung dich vira bé tong bao gém cac,, '
pha ran, |dng va khi. Kné c6 thé mo ta chinh xac

chuyén dong cta dung dich vira bé. tong theo
dwéng 6ng bang md hinh co hoc chinh xac. Trong
khudn khd bai viét nay chang téi coi hdén hop vira
bé tong gém hai pha rén_,-léng co lién két thanh mot
vat thé théng nhét. Vat thé nay nam trong trang thai
can bang dang khi di chuyén theo dwong ong, bang
may bom bé téng (bom khi nen hay bom pit’ t@ng

Co thé xem xet mot phan t6 thé tich (dV) cua vat
thé vira bé tong nam trong trang thai-can-béng
déng chiju tac dung cla cac lwc nhw trong hinft H.1.

Phan td vira bé téng (dV) cé trong lwong (v.dV)
chiu tac déng cuta cac lyc sau day:

» Luc Py va lwc Pax. Cac Iwc nay phu thude
vao ap lwc ban dau tal migéng dwong ong P=Py,
khoang cach tlr miéng éng dén vj tri xem xét x,
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chat Iwo’ng dudng ong chat lwong va sb méi nbi

éng 6ng,... dugc xac dinh nhw sau:
P{x) (Po k X) (1)
P x+ax=[Po.K.(x + dx)]. (2)

Trong do: Py - Ap lwe ban dau 0 miéng éng do may
bo’m. tao ra (tai x=0), k - Hé sb giam ap lyc bom
theo chiéu dai cta duong éng phu thudc vao chiéu
dai van chuyen o} didm xem xet chét lwgng dwong
dngiva sb ' mdi ndi cac doan ong

R\c 3
Yi 0‘, .‘ 3
X= # x=L
V=V . =
Py . P=P,
AR TN = g = e
";tu : ,9‘:-] " _c° P(X} “:._: dV E:‘ P(}de).: £
IR A 2N e I N e R
X ey
L N
5 :

H.1. So db chyyen d’ong cua phan té vira bé
‘tong. dV trong dueng 6ng: L - Chiéu dai cda
dwang éng, m; X - Khoang cach dich. chuyén
cla phan té vira av, m; R - Ban-kinh trung
binh cta.dtrong béng, m; t - Iwe cdn ma sat
don vi glu’a thanh trong cda 6ng véi vira bé
téng, kN/m?; P, P(,de) Ap luc tap dung vao
phéan té the tich dV & bén phaf va bén tréai
phén té trong dwong ong, KN; ¥ - Kho: lwong
riéng cla vira, kG/em®.

> Lwc ma sat can tré gitra thanh éng véi dung
dich vira bé téng Fpms, Xac dinh nhu sau:
Fms=(z. qu) (3)
Fuq=(27R.dx). C ()

Trong d6: qu - Dién tich xung quanh mat bén trong
clia dwdng dng chira phan t6 thé tich dV, m?; dx -
chleu dai phan t6 dV, m; R - ban kinh trong dwcyng
éng, m; t - Luc can don vj gitra thanh trong cha
8ng voi dung dich vira bé tong, kN/m?. Gi4 tri © phu
thudc vao do, linh hoat ctia vira (vi*a cirng cho “t”
I¢n va viva-lodng cho “t” nho), do bam dinh clia
Ajlra va trang thai bé mat (tron hay gb ghé) ciia mat
ttong thanh 6ng.

5 Phwong trinh can bang déng cua phan t6 thé
tich (dV) c6 khdi lwong (y.dV) duwoce viét theo dinh
luat 2 Niu ton nhw sau: F = Ma, voi F - Tdng cac
lwe tac dung vao khdi lwgng M, M - Khéi lwgng cua
vét thé, kG; a - Gia tdc chuyén ddng cla vat thé co
khdi lwong M. Phwong trinh (5) dwoi day thé hién
trang thai can bang doéng cula phan td the tich (dV)
nam trong duwohg Ong di chuyén véi gia tc a.

Phwong trinh (5) dwoc viét voi gid thiét la
dudng éng thang va ndm ngang. Trong bai viét nay
dé don gian hoa ta chap nhan gia thiét trén va coi
L chuyén déng cla dung dich vira trong dwcyng
éng phu thudc chi vao chét lwgng dwong éng.

Trong trwé'ng hop bai toan nay ta co:
2

Py-k.x-Py.k(x+dx)-(2mR.dx)t = y.dV.di (5)

Trong thyc tién dwong ong dan viva be téng co
nhitng doan cong, doan dbc. Khi nay ta co thé st
dung nguyén 1y bao toan dong lwgng va bao toan
nang lwgng des;lnh quy déi twong dwong cac doan
cong, doan doc thanh cac doan nam ngang. Van
dé nay sé duoc dé cap trong mét bai viét khac.

3. Giai bai toan

Thay gia tri tiv (1), (2) va (3) vao (5) va chu y
rang: dV=(n.R%.dx), sé& cho ta:

Po-k.x-Py.k(x +dx)-(2mR.dx)t =
(6)
= R%.d .

V(TE X) dt2

Bien doi (6) cho ta:

w2
dx” _ kP +2mR (7)

dt? TRy
Pat: IA = k.P, + 22.:rc.R.'c ®8)
TRy . ‘
Thay (8) vao (7) ta nhan duwgc phuong trinh:
& i

—=-2A 9
dt? ®)

Giai (9) cho ta:
=-At*+Bt+C. (10)

Trong (10): A, B va C la cac hang sb tich phan,
xac dinh theo diéu kién bién. V&i cac diéu kién bién
cla bai toan nay: t=0; v=vp; x=x¢=0; thi nghiém cta
(10) co dang

x=-At> +Vot. (11)

Van téc ctia phan tb (dV) trong dudng 6ng sé la:

v(t)=-2At+v,. (12)

Thoi gian van chuyén ctia phan td (dV) tir miéng
d4u ctia ong dén miéng dau ra, tire 1a khoang cach
di chuyén x=L, sé la:

Thay x=L vao (11) cho ta: x=L=(-At*+v,t), hay:

At-vot+L=0. (13)

Giai (13) theo “t” cho ta:

t={vo+[(vo)*-4AL]"}/(2A);

V&i didu kigén: A=[(vg)>-4AL] 0.

Tie la:

Vo=(4AL)"?=2 (AL)">. (15)

Nhw vay c6 thay rdng dé dung dich vira bé tong
van chuyén dwoc trong dwérng Ong thi van toc ban
dau vo phai lon hon gia tr [2.(A.L)"]; néu dat

(14)
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Vgn=[2.(A. L)), thi vo=vgr. Ta goi Van=[2.(A. L)”2] la
van tbc giéi han cén dat dé c6 thé van chuyén vira
theo dwérng 6ng.

DPoéng thei dé cho viva khdng bj un tac, bj phan
l6p & dau ra thi van téc viva dau ra (v.) can nam
trong khoang:

Vmin=V SVmax- L . . (16)
Tai day: Vimin, Vmax - Cac van toc toi thieu va toi da &
dau miéng ctia 6ng dé viva khong bj un &, khéng bi
vang xa tranh phan I&p.

Thay gia tri caa “A” & (8) va “trong lwgng” & (14)
vao (12) sé cho ta van tdc & dau ra “v.” nhu sau:

W= ) ()

Nhu vay theo (16) thi:

(V3 -4AL +v,)

<

min 2

Gia trj chia v, dwge xac dinh theo cac gia tri v, L
va A. Chu y rang (dv /dA)<0, do dé khi “A” tang thi
“v" gidm va nguwoc lai (ham v nghich bién). T
day ta nhan thdy, mudn thay dbi v, can diéu chinh
A qua théng sb P va 1. Khi t va P, giam thi¥,_ tang
lén va nguwoc lai. Nhan thay gia tri Py phu thudc
vao loai may bom lwa chon. Khi dung mét loai may
bom thi Py s& khong thay déi. Do d6 can thay ddi .

Dé thay ddi 1 ta c6 thé gidi quyét bang hai cach:

» Téang lvong nwdce trong dung dich® bé tdng,
tirc ting ty 18 (N/X). Néu ty 1& (N/X) tang sé& lam cho

\'

::VLsgvmw (18)

chéat Iwo’ng bé tdng gnam khong dap trng yeu cau
* bé téng tang, vira sé& khong ctrng, ma sat gitra thanh

dé bén cda bé téng vé ham;

» St dung phy gia siéu déo trong ché tao bé
téng vé ham. Khi cho phu gia siéu déo vao sé 1am
cho d6 linh hoat cua viva ting, dan dén lyc can
don vi T giam ma ty 1& (N/X) khéng can thay dbi,
dam bao dé bén can thiét clia bé téng vé ham.

Nhan thay rang gitra 7 va do linh hoat “c” cla vira
bé téng (théng qua dé sut SN cla dung dich viva bé
tdng xac dinh theo phuong phap phéu nén) c6 moi
quan hé phy thudc [3] nhu sau: t=f(c). Biéu dd thé
hién méi quan hé gitra T v&i “c” va gitka van téc dau ra
clia vi¥a voi T dugc dién ta nhw trén hinh H.2.

Bang viéc quan trac, do dac thuc té ngudi ta cé
thé xac dinh duoc gia trj cla “Vmin” Va “Vimax'. Thay
céc gia tri da trinh bay & trén vao (18) cho phép
xac dinh dwoc ap luc “Py” can thiét ciia may bom
dé dadm bao cho vira khong bi tin (¥ va khong bi
phéan I&p. Bién dbi toan hoc don gian (18) cho ta:

R? 27R
Py 2T Vo= (2Vpay o) |- =P, (19)

o 4Lk kRy | ™
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(20)

Vmax

Vinin

PrER Y Tt

C

H.2. Quan hé giira van téc dau ra “v’, ma sat

don vi va dd linh hoat cua vira “c”
4. Két luan_

Dé van chuyén viva bé téng bang dwong 6ng
khi thi cong wé hadm bé téng lién khéi dat ndng suéat
va hiéu qua can thiét phai:

» Lua chon d0 linh hoat thich hop cta dung dich
bé téng, gidi quyét van dé nay thwong st dung phu
gia siéu déo. Khi cho phuy gia siéu déo vao thanh’
phan bé téng sé lam cho dd linh hoat dung dich vira

“J

trong clia ong voi dung dich virg: glam tlr d6 tang
nang suét van chuyén, khéng bj tac 6ng; ddng thoi

,do c6 ty 18 “nuée/xi mang” “N/X” khong cao nén do.

bén clia bé tong d&m bao yéu cau'thiét ké:&
» V&i cac didu kién thi cong cu théva véi loai
dung dich -bé ton‘g da chon hoan toan xac dinh

dwoc ap lwe bom cia may bo’m dé vira dwocibom -

ra khéng bj Un & & dau ra cla ong va cung khong
bi vang xa, tach l&p. Tir day ¢6 thé khdng ché “ap
lwe bom ban dau Py clia may-bom ¢ho phu hop
theo cong thirc (19) va cong thirg (20). El
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Ngay nhan bai: 15/05/2018

Ngay gwri phan bién: 16/06/2019

Ngay nhén phan bién: 21/07/2019

Ngay chap nhan dang bai: 10/08/2019

Tgr khoa: vé hdm bé tong lién khéi: vira bé
tong, duwong éng, ap lwc; d6 linh hoat; ty 16 (N/X)

Trach nhiém phéap ly cua cac tac gia bai bao
cac fg?c g:a hoan toan chju trach nhiém vé céac sbé
liéu, méi dung cong bé trong bai bao theo Luét Bao
chi Viét Nam \

SUMMARY

The paper introduces some research
results of the theory of transporting concrete |
mortar solution by pipeline when constructing |

' -a concrete lining to achieve the required
productivity and efficiency. It is necessary to
select the appropriate flexibility of the concrete
mortar solution, the ratio ‘water/cement’ is
not high and some other technical parameters
when pumping mortar concrete solution.

NGHIEN CGU TUONG TAC...

(Tiép theo trang 41) #

SUMMARY

The paper introduces some

research
| results

for a circular cross-section tunnel.

,. -1 Bung glO’ la pham hanh khong the thleu
*cua cac nha kinh doanh, va la sw lich sw
1hanh nh& cta cac hoang ttr. Edward Bulwer
1 ytton.

2. Con nguoi tredng thanh qua kinh
nghlem néu ho déi dién v&i cude ddi trung
thirc va can dam. Pay la cach tinh cach hinh
thanh. Eleanor Roosevelt.

VTH swu tam

of the mutual effect between the |
| structure of the small cross-section tunnel |
and the soil mass. On that basis, the author |
proposes to use structure calculation software

XAY DUNG PHUONG PHAP...

(Tiép theo trang 23)
7. Cai Zhuangyang, Zhou Wei. Reliability
assessment method in underground mining

systerm, China technology of mining university,
2014.

Ngay nhan bai: 12/02/2019

Ngay gtri phan hién: 79/04/2019

Ngay nhansphan bién: 10/06/2019

Ngay chap nhan ding bai: 10/08/2019

Tw khéa: diém pat lam viéc, thoi gian lam viéc,
co gi6i hoa, dia chat mo

Trach nhiém phéap ly cua céc tac gia bai bao:
cac téc gid hoan toan chiju trach nhiém vé céac sé

liéu, néi dung céng bé trong bai bao theo Luét Bdo
chi Viét Nam

SUMMARY

The content of the paper determines the |
. influence of geological factors to the |
| mechanized longwall kiln based on the |
| weight and hierarchical analysis process to |
. determine the importance of mine factors.
| geology to the mechanized market oven. At |
| the same time, building a method to {
. calculate the effective working time in the |
| structure of the mechanized longwall kiln §!
| production organization. '

1. Hay cwoi, thd va bwdc di that cham.
Thién sw Thich Nhét Hanh.

2. Tinh cach khéng thé phat trién mét cach
dé dang va yén lang. Chi qua trai nghiém
thir thach va gian khdé ma tdm hon tré nén
manh mé hon, hoai bdo hinh thanh va thanh
cbng dat dwoc. Hellen Keller. .

3. Thanh céng va hanh phic nam trong
ban. Quyét tam hanh phuc, va niém vui sé di
cung ban d@é hinh thanh dao quan bat kha
chién bai chéng lai nghich canh. Hellen
Keller.

VTH swu tdm
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