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Tém tit

Thiét bi ha 6ng vach thép thi cong coc nhdi trong nén dat yéu, dia chét phic tap da dudc ting dung rong rai trén
thé gi6i, trong khi d6 & Viét Nam day 1a loai thiét bi méi dang dudc quan tAm dau tu nghién cifu va ting dung.
Bai bdo nghién ciiu x4c dinh ché d6 lam viéc hop ly ciia thiét bi cong tac ha dng vach thép thi cong coc nhdi
bing phuong phap ép - xoay lam cd sé cho qud trinh tinh todn thiét ké thiét bi 1ap trén mdy cd s c6 san & Viét
Nam nhim phat huy hét cong suat dan dong, ting ning suét clia mdy; gop phan lam gidm gid thanh diu tu, lam
chti cong nghé thiét bi va khai thic st dung mdt cich hiéu qué loai thiét bi ndy & nudc ta.

Tir khod: phuong phép ép - xoay; thiét bi ha dng vach; mdy co sé.

RESEARCH DETERMINING THE REASONABLE WORKING REGIME OF EQUIPMENT CASING BY
ROTARY PRESS - IN

Abstract

Equipment casing in the weak ground, complex geology have been widely applied and used in the world; mean-
while in Vietnam this is a new type of equipment, that has been started to study for research and application.
This paper research determines the reasonable working regime of equipment casing by rotary Press - in method,
as the basis for the calculation process of the equipment installed on the base machine in Vietnam to maximize
the transmission capacity, increase the productivity of the machine; it contributes to reducing the cost of invest-
ment, mastering the technology of equipment, effectively exploiting and using this type of equipment in our
country.

Keywords: rotary press - in method; equipment casing; base machine.
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1. it van dé

T6 hop thiét bi ha éng véach thép bang phuong phap ép - xoay dé thi cong coc nhdi (Hinh 1) gdbm
may co s 1, thiét bi cong tac (TBCT) 4 va két cau lién két 5. TBCT gdm hai cd ciu chinh 1a ép va
xoay (ly ngudn din dong tit mdy co s3) dé ha dng vach 2 vao trong long dit theo quy dao hinh xoan
bc. My co s8, ngoai viéc cung cAp ngudn din dong cho TBCT, c6 chiic ning din dong gau 3 qua day
cap 6 dé€ moi dit trong 1ong dng 1én tao thanh 16 khoan coc nhdi va gép phan chéng xoay TBCT thong
qua két cAu lién két 5. Pay 1a loai thiét bi hién c6 nhu cau rit 16n & Viét Nam dé€ thi cong coc nhoi cho
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cdc cong trinh 16n trén nén dét c6 diéu kién dia chit phic tap [1] va viéc nghién ciu thiét ké ché tao
loai thiét bi nay trong diéu kién Viét Nam 1a rat can thiét.

Qua khéo sat cic thong s6 ky thut ctia loai thiét bi ndy do cdc hing ndi tiéng ché tao (Bang 1)
cho thiy hoan toan c6 thé st dung cic loai may khoan coc nhoi c6 san & Viét Nam 1am mdy cd sé cho
t6 hop thiét bi nay nham gidm gia thanh va ddm béo su chii dong trong cong tac dau tu.

1 - Mdy co s; 2 - Ong vich; 3 - Giu; 4 - TBCT: 5 - Két cAu lién két mdy cd s& v6i TBCT: 6 - Cép nang ha giu

Hinh 1. S d6 céu tao ctia t& hop thiét bi ha dng vach thép bang phuong phap ép - xoay

Bang 1. Thong s6 k§ thuat thiét bi ép - xoay [2, 3]

LIEBHERR- LEFFER SOILMEC
RDM-1500 RDM-2000 RDM-3000 RDM-1500 RDM-2000 RDM-3000
Dbuong kinh, mm 800~1500 1200~2000 2000~3000 800~1500 1200~2000 2000~3000

Tén mdy (hang)

Mo men Mmax, kN.m 2300 2900 7400 2700 4081 7544
Toc do n, v/ph 0~1,1 0~1 0~1,75 0~1,1 0~1 0~0,09
Luc ép Nmax , kN 1890 2400 4560 1890 2400 4560
Loai may co sd HS 833 HD HS 855 HD HS 885 HD  R625 R825 R930
Trong lugng, KN 320 420 800 440 650 1150

TBCT (Hinh 2) ha 6ng véch thép vao trong long dit theo chu ky (d6 sau ha dugc biang hanh trinh
clia xilanh 8). Khi bat dau chu ky, xilanh 8 & trang thai dudi hét, diéu khién xilanh 6 qua khung 5 ha
ném 3 dé lién két vanh trong ciia thiét bi tua quay (TBTQ) 7 gan trén khung chinh 2 v6i dng vach 4.
Co xilanh 8 dong thdi vdi viéc mé may co cAu xoay 9 dé vira ép viia xoay ha 6ng véch 4 xudng thong
qua khung chinh 2, TBTQ 7 va ném 3. Khi xilanh 8 co hét hanh trinh thi diéu khién xilanh 6 d€ tach
ném 3 ra khoi dng vach 4 va dudi hét xilanh 8 dé bat dau thuc hién chu ky tiép theo. P& dam bao 6n
dinh cho TBCT trong qu4 trinh 1am viéc, trong lugng ban than TBCT cung véi trong lugng dbi trong
14 gitt cho TBCT khong bi “ddy n6i” dudi tidc dung ctia luc nén N; ngam 13 cing véi luc ma sét gitia
TBCT va nén dat, luc ma sat giita may cd sé va nén dét (thong qua lién két 5 - Hinh 1) giit cho TBCT
khong bi xoay di dudi tac dung cia m6 men xoay M.

Cic tac gia da xay dung dudc phuong phip xic dinh luc can cong tic khi ha éng vach thép [1],
bao gom:
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Luc can nén 6ng vich theo phuong doc truc N:

N = qp +
4 V1 + tan?a

M6 men can xoay M:

D? tan &
n @ [

i=1

ﬂ'qb tanésp ( 3 d3)+
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trong d6 gy, 1 cudng do stc khang mii 6ng vach, KN/m?; d va D lan lugt la dudng kinh trong va
ngoai cia ong vach, m; a 1a géc gidta van toc trugt va van toc dai theo phuong ngang, do; o7, va o,

1an Iugt 1a gia tri Gng sudt hitu hiéu trung binh ctia 16p dét thit i va 16p ddy éng vach, KN/m?; 64 va
S5p 1an lugt 12 géc ma st cla 16p dat thi i va 16p ddy véi thanh 6ng véch, do; c.; va ¢, 1an lugt 1a lyc
dinh ctia dét thit i va 16p ddy véi thanh ng vach, KN/m?; h; va h » 1an lugt 1a chiéu day 16p dat thi i
va 16p dat phia trong 6ng vach, m; n 13 sb 16p dat 6ng vach xuyén qua.

Vi van toc ép ha 6ng vich theo phuong doc
truc v (m/s) va tbc do xoay dng véch n (v/ph) thi
mdi diém trén bé mit dng vach sé chuyén dong
theo dudng xoan &c vdi véc to van toc v dudc hop
thanh ti v; va v, = 7Dn/60 (Hinh 2); v;4 va v, lién
hé véi nhau theo biéu thiic:

Vd 60vd

tanag=—; n=—
Vr tan aDr

; a=0°+90° (3)

Nhu vy, trén co s& nhiing thong sb vé diéu
kién dia chit nén dat va cic yéu cu v6i 6ng vach
cin ha, bang biéu thic (1), (2) va (3) ta c6 thé xac
dinh dudc N, M, vy, n 1am thong s6 dau vao dé
tinh todn thiét ké TBCT ha 6ng vich thép bing
phuong phéap ép - xoay. Tuy nhién, qua phan tich
cdc biéu thiic (1), (2) va (3), ta thiy cic thong s6
N, M, vy, n déu 1a cac ham sb phu thudc vio a va
c6 mdi quan hé rang budc 1an nhau hay néi cach
khdc 1a ung v6i mdi gid tri cta «; thi ta c6 mot
bo thong sb (Nj,Mj,v4j,n;) dic trung cho ché do
lam viéc (CDLV) cua TBCT va bai toan xac dinh
CPLV hgp ly ciia TBCT ha éng vich thép bing
phuong phap ép - xoay phu hgp véi mady co s cod
san da chon dudc phat biéu nhu sau:

Trén co s& cac thong sb yéu cau cho trudc
(diéu kién dia chit nén dit; 6ng vach thép; may
cd sG da chon), tim gia tri @y dng v6i CDLV hgp
ly (N, M, vy, n)y cia TBCT sao cho phat huy tdi
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1 - Vanh rang TBTQ; 2 - Khung chinh; 3 - Ném; 4 -
6ng véch; 5 - Khung hé ném; 6 - Xilanh diéu khién
ném; 7 - TBTQ; 8 - Xilanh ép va khung din hudng; 9 -
Co chu xoay 6ng vach; 10 - Banh ring chii dong; 11 -
Khung bé TBCT; 12 - Tai lién két véi may co sd; 13 -
Ngam chdng xoay; 14 - Dbi trong

Hinh 2. So db nguyén 1y ciia TBCT ha 6ng vich
thép biang phuong phap Ep - Xoay

da cong suét dan dong ctia mdy co s& dé dat dudc ning suit cao nhit c6 thé (v;™**), théa man cic yéu
cAu ciia qud trinh ha 6ng vach thép theo céic biéu thiic (1), (2) va (3) va ddm bao 6n dinh ctia TBCT

véi trong luong dbi trong nhd.
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2. Xac dinh CPLV hgp 1y ctia TBCT ha 6ng vach thép thi cong coc nhdi bang phueng phap ép
- X0ay

2.1. Phdn tich quy ludt bién thién va méi quan hé giita cdc théng sé ddc trung cho CDLV ciia TBCT
Tt cac biéu thic (1) va (2) ta ¢6 dudc quy luat

bién thién ctia Iuc ép N va md men xoay M theo a Mk N M N
(Hinh 3). Miit khéc van tdc ép v, va tdc do xoay n Nimax o
lai bi rang budc véi nhau thong qua biéu thiic (3). Moo

Nhu vay, v6i mdi gid tri « ta c6 cdc gid tri N va M
tuong ting theo dd thi (Hinh 3) song toc do ép va
xoay ciing phéi ty 1 v6i nhau theo @ & bi€u thic
(3) thi méi dam bao ha dudc dng vach vao trong
long dat.
V6i mdy co s da chon sin c6 cong suit ngudn n s S——

2 1x o A < & p N 4 0 0 90° «.bs
dé dan dong co cau ép ong vach P, va co cau
xoay 6ng vach P, thi mbi lién hé rang budc véi Hinh 3. Quy luit bién thién ctia M, N theo «
N, M, v4, n thong qua cdc biéu thiic sau:

Nvd'

P, =—% kW (4)
Tle
Mn

P.=—; kW 5
301, (5)

trong d6 7, va i, 12 hiéu suit truyén dong clia co ciu ép va xoay dng vach.

Theo Hinh 3, khi o nho thi N nhd va M 16n va ngudc lai. Muc tiéu ctia bai toan dé dat dugc néu o
nhd vi N nho thi theo (4) sé dudc vy 16n va niing suit mdy sé& cao, mit khic N nho thi trong lugng dbi
trong ciing nhd. Tuy nhién, khi N nho thi m6 men xoay M 16n, dong thdi véi v, 16n thi theo (3) toc
dd xoay n ciing 16n 1am cho cong suit xoay dng vach rit 16n, cong suit nguodn clia mdy co sé khong
dép tng dudc. Vi viy, dé xdc dinh dugc CDLV hop ly ctia TBCT thi cin phai khao sét cdc gid tri
(N, M, vy,n) theo @ = 5° + 90° va tim dudc ché do c6 vy™ va N nhd, théa man cac yéu cau clia qua
trinh ha éng vach ciing nhu ngudén din dong clia may co sé c6 cong suat di d€ din dong TBCT &
CDLV nay.

2.2. Phuong phdp xdc dinh CDLV hop ly ciia TBCT
a. Céac thong sb yéu ciu

1. Biéu kién dia chit nén dat ha 6ng véach thép: mit cat cot dia chit (n;, 4;); tinh chit co 1y ctia cic
16p dat (¢., qp, This O';lp, Osis Osps Ceir Cp)s

2. Cac yéu cau dbi véi éng vach can ha (D, d, L, hp);

3. M4y co s3: Tham khio céc thong s6 ky thuat ctia loai thiét bi niy do c4c hang ché tao (Bang 1),
chon mdy co s& 1a mdy khoan coc nhdi c6 sdn phit hgp véi yéu cau vé nén dat va dng vach can ha néu
trén (so dd din dong, P,, P,, trong luong G, kich thudc may).

b. Trinh ty x4c dinh cic thong sb dic trung cho CDLV ctia TBCT (N j»Mj,vqj,nj) ing v6i mot gia
tri a;

Budc 1. Theo «a; tinh cac gid tri N;j, M, bang biéu thitc (1) va (2);

Budc 2. Theo N; va P, xdc dinh van tdc ép 6ng véch vyj bing biéu thic (4) (phat huy hét cong
sult clia co ciu ép dng véch); theo vy j1 xac dinh tdc do xoay n il bang biéu thiic (3);

4
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Budc 3. Theo M; va P, xdc dinh toc do xoay
nj» bing biéu thic (5) (phét huy hét cong suit clia
co cu xoay dng véch); theo nj, xdc dinh vy, bing
biéu thic (3);

Buéc 4. Néu nji < nj c6 nghia la cong suét
P, du dé€ xoay dng vach trong CDLV tng véi ¢ 1a
cac thong s6 (Nj, Mj, Vdj = Vdj1,nj = njl);

Budc 5. Néu nj; > nj, ¢6 nghia la co cau xoay
khong di cong suit va cdc thong sb dic trung cho
CDbLV 1’Ing voi aj la (Nj, Mj,vdj =Vgj2,nj = I’ljz).
¢. Xéc dinh CBLV hgp 1y cia TBCT

Ché d6 1am viéc hop 1y ctia TBCT la CPLV
ting v6i géc a hop 1y c6 van tdc ép dng vich 16n
nhit (vg = vy™). Vi vy ta can phai khao sat,
x4c dinh cic thong s6 dic trung (N, Mj,vqj,nj)
theo trinh ty tinh todn 6 muc b, ting vdi @; trong
mién xdc dinh ctia né tir 5° + 90° (¢ = 5°,a; =
@j-1 + A, = 90°, 6 1an 1ap m = (90 — 5)/Aa)
dé€ tim ra CDLV hgp ly c6 v = max(vyj, v6i
j = 1+ m). C6 thé lap trinh trén may tinh véi m
lan tinh lip d& tim v;™* theo so dd khéi Hinh 4.

d. Tinh toan thiét k& TBCT

Sau khi xdc dinh dugc CPLV hgp 1y cta
TBCT c6 thé dung cic thong sb6 dic trung
M, N, vy, n1am thong s6 dau vao dé tinh todn thiét
ké TBCT theo trinh tu sau:

1. Tinh todn thiét ké co cAu ép bng véch theo
luc nén N va van tdc ép vy;

2. Tinh toan thiét ké co cAu xoay dng véch theo
mo men xoay M va van toc xoay 7;

3. Tinh toan thiét ké co ciu diéu khién ném
theo luc nén N va md men xoay M;

4. Tinh toan thiét ké két ciu thép, hé thdng
khung bé ctia TBCT, xdc dinh trong lugng ban
than cia TBCT - Go;

5. Tinh todn trong lugng dbi trong Gd dam bao
diéu kién 6n dinh chong “diy ndi” dudi tic dung
cua luc nén N:

G4 = kN -Gy (6)

Thong s8 k¥ thuat yéu cau:

- Piéu kién dia chat

- Kich thuGc 6ng vach: D, d, L, h,
- Mdy cd s8: Pg, Px, Ges , a

- S6 1an lip m, 6 gia tham s8 Act
- Onin = @15 Vo

Vg =vgo

!

= Cnins J=1

Theo 2 tinh NJ. s MJ. Vair Va0

(muc 2.2.2)

LTRRCY

Lo = a + A

Tinh toan thiét ké TBCT ( muc 2.2.4)

Hinh 4. So db khéi phuong phap xdc dinh CDLV
hgp ly cia TBCT

trong d6 ky = 1,1 + 1,2 12 hé s6 an toan 6n dinh theo phuong doc;
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6. Tinh to4n dién tich chdng xoay F ddm bao diéu kién &n dinh chéng xoay ctia TBCT dudi tic
dung cia m6 men xoay M [4, 5]:

N f(Go+GyA

2pFA + fGesa = koM
koM — £[0,5A cs
ke S10,5A(Go+Ga)+aG ] 7
2pA

trong d6 k» = 1,1 = 1,2 12 hé sb an toan 6n dinh theo phuong ngang; f 13 hé s6 ma st giita khung bé
thiét bi va xich cia may co sé dbi v6i nén dit; A, a 1a cac kich thudc trén Hinh 1 va 2; G, 1a trong
lugng mdy cd sd; p 12 dng suit cho phép clia nén dat.

3. Vidu ap dung

Cic thong s6 yéu cau: Nén dit tru P6 ciu My Thuan véi mit cat dia chit (Hinh 5) va céc tinh chit
cd ly cho trong Bang 2.

Bang 2. Céc dic tinh co ly clia nén dat

Thong sb h (m) ge (KN/m?) g (kN/m?) d (do) ¢ (kN/m?)
1 (Bun sét xam xanh) 10,42 750 17,1 60 4,1
2 (Sét x4m n4u 14n ct) 16,76 1650 18,3 90 11,16
3 (Bun sét xam nau) 18,82 266 17,2 90 1,4
4 (Sét déo mém) 4 2200 18,7 140 20,2
5 (Cat nho ran chic) 15 7420 20,4 340 0

Kich thudc dng vach: d = 1220 mm, D = 1300 mm, L = 50 m, ,, = 3m.

May co s HS 833 HD hang Liebherr ¢6 dac tinh ky thudt nhu sau:

Dung hai dong co d6t trong: dong co thd nhit Model D 924 TI-E c6 cong suét 125 kW din dong
bom thdy luc c6 luu lugng 193 1/min, dong cd thi hai Model D 926 TI-E ¢6 cong suit 210kW din
dong hai bom thity luc c6 Iuu lugng 428 1/min. Ap suit 1am viéc ctia hé thng thiy Iuc 30 Mpa.

Pay 12 loai mdy co sé da cé san mach thiy luc v6i dau két ndi dé€ dan dong TBCT ha 6ng viéch,
gdm hai dau két ndi: Pau két ndi c6 cong suit 160 kW din dong co chu xoay va dau két ndi c6 cong
sudt 40 kW din dong co cau ép ha 6ng vach; 4p suit 1am viéc ctia hé théng 30 Mpa, dp suit 16n nhét
ctia hé théng 35 Mpa.

Ap dung phuong phap 6 muc 2 v6i A = 1,m = 85, a; = 5° trong d6 cic tinh toan cu thé da cong
bd trong tai liéu [6-8] dugc két qua: dd thi luc can N, M theo a (Hinh 6), cic thong s6 CPLV hop ly
cua TBCT (Bang 3).

Bang 3. Ché do 1am viéc hop ly ctia TBCT

Thong sb  aj (@) M (kN.m) N (tin) n(v/ph) vy (m/ph)  Pgr (kW) P, (kW)
Gia tri 27° 2690 185 0,48 1 38,5 160

Két qué tinh todn thong s6 CDLV hgp ly nam trong mién thong s k¥ thuat cac may méu clia cac
hang ndi tiéng da ché tao.
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Hinh 5. Mit cit cot dia chét Hinh 6. Db thi luc can M, N theo «

4. Két luan

Trén co sd kién thiic chuyén nganh va cic thanh tyu da dat dugc trong linh vuc mdy 1am dAt, nhém

tdc gid da xay dung dudc phuong phap xic dinh CDLV hop ly ctia TBCT ha dng véach thép thi cong
coc nhdi trén nén dit yéu bang phuong phap ép - xoay lap trén mdy co s c6 san; lam cd sd phuc vu
cho qua trinh tinh toan thiét ké TBCT ha 6ng véch trong diéu kién Viét Nam dem lai hiéu qua kinh té
ky thuat cao.

Can tiép tuc nghién ctiu hoan thién phuong phap theo hudng xac dinh CDLV hgp 1y ctia TBCT

khi ha dng vach thép qua nhiéu 16p dit c6 Iuc can khic nhau sao cho phat huy hét cong suit clia ngudn
din dong dé ting ning suit ciia may. Trén cd s& d6 phat trién xdy dung phin mén tu dong héa tinh
toan CPLV hop ly ciia TBCT ha 6ng véch thép dé ting dung trong thuc té.
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