KHOA HOC VA CONG NGHE MO

'NGHIEN CUU BE XUAT PHUONG PHAP HOP LY
'LUA CHON CAC THIET BI XAY DUNG
TRONG CAC SO DO SONG SONG THI CONG GIENG DUNG

thiét bi trong cling mét té hop thiét bi thi cdng
c6 y nghia quan trong, tao nén céc diéu kién
thuan Idi gilp cho qua trinh xay dung giéng dling
dién ra nhip nhang, khong ach tac, dat hiéu qua
cao. Cho dén nay sé lugng, ching loai cla cac
thiét bi chinh trong day chuyén céng nghé xay dung
giéng ding van chi dugc lua chon dua trén kinh
nghiém, mang tinh dinh tinh, thi€u co s khoa hoc.
Dusi day gidi thiéu két qua nghién citu cla
chiing t6i dé xudt moét sé diéu kién, phucng phap
hop ly dé& lua chon cac thiét bi thi cong chl yéu
nham thod man yéu cau té chirc hiéu qua qua trinh
xay dung giéng ding khi céng tac chéng gilf khong
phai thuc hién trong thdai gian clia chu ky thi cong.

\/ iéc lua chon dang s& lugng, chlng loai cac

1. Mot s6 van dé ly thuyet t8 chuc thi cong
giéng ding

Qua trinh xay dung giéng ding sé sU dung
nhiéu phuong phéap, s do cong nghé thi cong khac
nhau. Khi xay dung giéng ding bang phuong phap
khoan né min trén toan tiét dién, mot chu ky thi
cdéng bao gém céc cong viéc chinh nhu sau [1], [4]:

+ Céc cong tac chuan bi dau chu ky thl cong;

+ Danh dau cac 16 min trén guong giéng ding;

% Khoan cac |6 khoan trén guong giéng diing;

% Nap min cho cac 16 khoan va ti€n hanh kich
nd min;

% Théng gi6é cho gudng giéng ding va cac khu
vuc 1an can can thiét;

% Kiém tra guong va dua gudng giéng diing vao
trang thai an toan;

' 4 Chong gilf tam thoi hodc chéng gilt ¢d dinh
(néu can);

% XGc béc va truc tai dat da;

%+ Céc cdng tac phu trd khac phuc vu cho toan
bd qua trinh thi cong giéng ding.

Trong d6, hai cong viéc chll y&u chiém nhiéu
thdi gian nhat 1a: cong tac khoan céac 16 khoan trén
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gudng giéng ding; cdng tac xtc bdc va truc tai dat
da [1], [2], [3], [4]. ’

Trong cdng nghé thi cong giéng diing, toan bd
cong tac chéng gil tam thai hozc chdng gilr ¢6 dinh
c6 thé thuc hién trong hodc ngoai chu ky thi céng
tuy theo loai cong nghé dao-chéng da dugc lua
chon. Tai sd d6 thi cdng song song, so do thi céng
song song st dung k&t cdu khién dao-vd chéng
bao vé, thdi gian chéng gilr tam thai va chéng git
¢6 dinh khéng ndm trong téng thai gian cla chu ky
thi cdng giéng ding [1], [4].

Khi thiét Iap chu ky thi cong, van dé sang tao co
y nghia rat 16n trong qua trinh t& chiic toan bd cac
cong viéc trong chu ky dé tang nhanh téc do xay
dung. Trong qua trinh thiét l1ap chu ky thi céng, moi
lien hé tuong tac hop ly gilra cac cong viéc (xac
dinh bang mét gia tri thai gian nhéat dinh) trong toan
bé chu ky thi cong "Ty" va g|a tri thoi gian cla mot
ca cong tac "T." dé tat cd may moc, thiét bi thi
cong c6 thé lam viéc lién tuc, hiéu qua cb y nghia
quan trong. Diéu nay co6 thé thuc hién théng qua
gidi phap lua chon chudn xac sé Iugng, ching loai
may moc, thiét bi du trir d& c6 thé loai bd hién
tuong phai slra chita ching ngay tai guong giéng
diing [1], [4]. |

Khi thiét lap biéu dé té chitc chu ky can cd gang
sao cho gia tri thdi gian clia moét chu ky thi cong
"T." phai bang boi s6 cla gia tri thdi gian mot ca
cong tac "T.." [1];

Tckz(nca-Tca)v g]b (1)
Tai day: T, - Thoi gian cla mot chu ky thi céng
giéng dimng, gig; n., - SO lugng ca cong tac trong
mot ngay-dém; n.=1:4; T, - Thdi gian cia mét ca
cdng tac, gig; T,,=(6; 7 hoac 8 g|0) Théng thudng
Tys24 gld Nghia 13, thdi gian cla mét chu ky thi
cébng giéng ding khéng nén chon I6n hon mot
ngay-dém.

Diéu kién (1) sé& cho phép chuyén mén hoa cac
nhém thg trong doi thg thi cong. Khi cho trudc

CONG NGHIEP MO S05 - 2011 I



KHOA HOC VA CONG NGHE M0

(ho&c chon trudc) chling loai may khoan, may xtc
b6c, may truc tai..., diéu kién (1) thudng dudc két
hop véi cac yéu cau gia tang téc do xay dung théng
qua céc giai phap lya chon so dé t8 chirc thi cong
hdp ly. So do t6 chirc-thi céng hdp ly phai chia
dung cac théng s6 ky thudt-cong nghé-thiét bi...
phU hgp nhu sau: chiéa sau 16 khoan; budc tién
guong giéng diing; thai gian mét chu ky céng tac;
s6 lugng va chang loai cac thiét bi khoan, xtc béc,
truc tai; s d6 chuyén dong clia cac thiét bi thi céng
trong khu vuc guong céng tac... [1].

Khi coéng tac chdng gilt tam thdi va c6 dinh
khéng phai thuc hién trong chu ky thi céng, thdi
gian clla mét chu ky thi cong giéng ding "T," sé
béng tong cac thoi gian thuc hién cac coéng viéc
khac trong chu ky [1]:

T (Tt T+ Tpn), QiG. B (2)
Tai day: T, - Thoi gian khoan céc 16 khoan trén
guong, gid; T,(b Thdi gian xtc béc déat da, gio; T,, -
Thdai gian cla cac céng tac phu trg trong chu ky thi
cong, gid.

Thoi gian cla cac cong tac phu trg trong chu ky
thi cdng "T,," ¢ thé dudc phan chra thanh hai phan
"Tph ™ 2“ nhu sau [1]: _ _

To=(Ton 1+ Tpn2), 9id. (3)

Tai day Tph1 Thoi gian thuc hién cac cong tac
chuén bi va két thic sau khi khoan 16 khoan (van
chuyén, 1ap dit, ha xudng- nang Ién cac thiét bi
khoan trong khu vuc gudng giéng dimg, th0| gian
danh ddu céc 16 khoan, thdi gian nap va nd min),
gid; Ty, - Thoi gian théng gid, dua guong vao trang
thai an toan, thdi gian chuyén dich may xtc lén-
xuéng trong khu vuc guong gleng dlng, thoi gian
trao d8i-diéu phdi cac thiét bi truc tai,..., gio.

Cac cong tac phu trg khac con lai trong chu ky
thi cong giéng diing sé dugc tién hanh song song
vdi cac cong viéc chinh trén day.

Két qua nghién cGu cta cac nha khoa hoc Nga
cho thdy, so dé t8 chirc chu ky thi cong sé trd nén
hop Iy khi cac diéu kién sau day déng thoi dudc
thod man [1]:

Tkh (Tca Tph 1) QIU (4)

xb [Tca( ca” ) ph2] glé (5)

Céac moéi quan hé (4) (5) do cac nha khoa hoc
Nga [1] @& xu&t nhdm t6 chiic chu ky thi cong hap
ly. Cac méi quan hé nay cho thay: dé co thé thiét
lap s d6 t6 chic chu ky hdp ly cho qua trinh thi
cong giéng ding, ngudi thiét k& nén danh riéng maot
ca cong tac cho céng tac khoan 16 khoan; cac ca
con lai sé s dung dé xic béc-truc tai dat da va
hoan thanh cac cong tac chinh con lai cla chu ky.
Cac cong tac phu trg khac sé& dudc thuc hién song
song vdi cac cdng viéc chinh trong chu ky thi céng.
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bay la van dé quan trong can luu y khi nghién citu
lua chon cac thiét bi thi cdng giéng ding.

2. Hoan thién cac diéu kién t8 chutc thi cong
giéng ding

R6 rang khi xem xét cac diéu kién (4) va (5) ta
c6 thé nhan thay, cac nha khoa hoc Nga chua ch|-<
ré gia tri "n," béng bao nhiéu la hdp Iy. Hay ndi
cach khac, gidi han st dung clia phu’dng phap trén
day van chua thé hién trong khoang thai gian cu
thé hop ly cla téng thdi gian cta mot chu ky cong
tac "T," tinh theo biéu thic (1).

Do thoi gian xtc bdc khi thi céng giéng diing
chiém khodng 40-50 % clia mét chu ky cong tac
[1], [2], cho nén cac diéu kién (4) va (5) s& chi hgp
ly khi n,=2. Trong nhlmg trudng hop n.>2, cac
diéu kién (4) va (5) sé trd nén khang hop ly.

Nhu vay, theo chiing t6i, cac diéu kién (4) va (5)
hgp ly nén dudc thay d8i va lua chon dé thod man
nhitng diéu kién sau:

<+ Thoi gian xGc bdc khi thi céng giéng ding
chi€m khoang 40+50 % ctia mét chu ky céng tac.
Vi vay, thoi gian d& khoan cac 16 khoan va thuc
hién cac cong tac con lai nén chon bang 60+50 %
thdi gian cia mét chu ky cdéng tac;

*» Thdi gian clia hai céng tac khoan va xdc béc
nén dudc chon bang boi s6 clia thdi gian mot ca "T,"

Tur day cac diéu kién (4) va (5) hop 1y phai du’dc
thay d&i phi hdp vGi cac diéu kién s6 lugng "n." st
dung thuc t&. Theo chung toi, cac diéu kién nay
nén dudc lua chon cu thé nhu sau:

* Khi n,,=2, @& t6 chitc chu ky thi cdng hop ly thi
cac diéu kién sau day nén déng thdi dugc thod man;

Tkh:(Tca'Tph.1)l gla: (6)

Txbz(Tca_Tph.Z)n g]d (7)

Nghia 4, tai day ching ta sé s dung thoi gian
clia chu ky céng tac nhu sau: mét ca cong tac dé
khoan cac 16 khoan va cac coéng tac phu trg cho
cong tac khoan; mét ca codng tac khac dé xtc béc
dat da, thuc hién cac céng tac phu trg xtc boc dat
da va cac cong tac phu trg khac.

* Khi n,=3, dé t6 chlic chu ky thi cong hop ly
thi cac diéu kién sau day nén ddng thoi dudc
thod man:

Tkh Tcar gld! (8)

T=[2.Tea™ (Ton 1+ Tpn2)], GIG. (9)

Nghia la, tai day ching ta sé st dung thai gian
cda chu ky cong tac nhu sau: mét ca cong tac chi
dé khoan céc 16 khoan; hai ca cong tac khac danh
cho cbng tac xtc béc dat da, thuc hién cac cong
tac phu trg xtc bdc dat da, cac coéng tac phu trg
cho viéc khoan céc 16 khoan va cac cong tac phu
trg khac.
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< Khi n,=4, dé t8 chdc chu ky thi céng hgp ly
thi cac diéu kién sau day nén déng thoi dudc
thoa man:

Tkh (2 Tca Tph 1) gl(‘j (10)
xb ( ph 2): gld (11)
T..=6 gld (12)

Nghia la, tai day chung ta s& sir dung thoi glan
clia chu ky cong tac nhu sau: hai ca cong tac dé
khoan céc 16 khoan va thuc hién cac céng tac phu
trg cho cdng tac khoan; hai ca coéng tac khac dé
xUc béc dat da, thuc hién cac coéng tac phu trg xudc
bdc dat da va cac céng tac phu trg khac.

Nhu vay, cac thiét bi thi cdng chil yéu (thiét bi
khoan 16 khoan, thiét bi xtc béc dat da) phai dudc
luia chon trén co sd thod man déng thdi cac diéu
kién (6)+(12) tuy theo nhiing trudng hgp sé lugng
"n.," st dung cu thé trén thuc té. Vi khi d6 chiing ta
m&i ¢6 thé thod man yéu cau hoan thanh toan bo
cac cdng tac thi cdéng trong gidi han clia khoang
thdi gian mét chu ky thi cdng giéng ding da chon
theo kinh nghiém hay theo nhimng diéu kién cho
trudc cu thé nao do.

3. Cac diéu kién va phuong phap hgp Iy dé
Iuva chon thiét bi khoan |6 khoan khi n_,=2

TU nhitng k&t qua nghién clu trén day, theo
chiing t6i, cac diéu kién hop ly dé lua chon thiét bi
khoan 16 khoan thi cong giéng diing cé thé dudc tim
ra theo trinh ty nhu sau.

Dau tién, thdi gian khoan cac 16 khoan "T,," c6
thé xac dinh theo céng thitc sau day [2], [3]:

N.|
Tii = k| gid.
kh [nk.vk] g

Tai day: N - S6 lugng 16 khoan trén gudng thi cong;
|, - Chiéu sau trung binh cla céac 16 khoan, m; n, -
S6 lugng may khoan lam viéc déng thoi trén guong
thi cdng; v, - Toc do khoan cac 16 khoan trén thuc
t&, m/gid.

Sau khi két hdp hai diéu kién (6) va (13) ta cé:

(T., —Tph1)=[ Nk ] (14)

Ny-Vy

(13)

Tu biéu thitc (14), ching ta c6 thé d& dang rut ra
mdi quan hé nhu sau:

N.I
(n,.v )—(4”‘J
Ko Tca_Tph.1

Diéu kién (15) chinh 1a cd sd quan trong de lua
chon chling loai va s6 lugng may khoan trén gu'dng
giéng dimng.

Viéc lua chon sé lugng va chiing loai may khoan
dé thi cong giéng ding c6 thé dugc tién hanh theo
hai huéng sau day:

(15)

% Huéng th{r nhat - Chon trudc sé lugng may
khoan hoat dong dong thoi trén gudng "n," tr cac
diéu kién sau: t6 chiic cong tac khoan hdp ly; miic
dd anh hucng it nhat tor cac may khoan hoat dong
déng thdi trén guong. TU day, theo mdi quan hé
(15), gia tri t6c d6 khoan "v," can thiét dam bao
diéu kién hop ly t& chiic chu ky thi cong sé& c6 thé
xac dinh theo cbng thic:

" :[ NI

M Tea — Ton1) :|

Gia tri téc do khoan "v," xac dinh theo coéng thic
(16) la diéu kién can thlet dé ngudi thiét k& co thé
lua chon thiét bi khoan pht hgp thuc té.

< Hudng th(t hai - Chon trudc chlng loai may
khoan theo nhiing diéu kién thuc t€. T day, ngudi
thiét k& sé& xac dinh gia tri tdc do khoan "v," may
khoan c6 thé dat dudc trong diéu kién thuc te Tiép
theo, trén co s méi quan hé (15), s& lugng may
khoan 18n nhat "n," hoat ddng déng thdi trén guong
giéng diing cb thé xac dinh theo cdng thirec:

nk = .
Vk'(Tca - ph.1)

Gia tri s8 lugng may khoan 18n nhat "n" xac
dinh theo céng thic (17) Ia diéu kién can thiét dé
ngudi thiét k& cé thé lua chon s6 lugng thiét bi
khoan phd hgp trong hoan canh thi cong giéng
diing thuc té.

Nhu vay, sau khi chon truc cac diéu kién hgp ly
t& chitc mdt chu ky thi cdng va st dung céc cong
thiic (16), (17), theo ching téi phudng phap hdp ly
lua chon cac thiét bi khoan cac 16 khoan thi cng
giéng diing cu thé bao gém céc budc sau day:

% Budc 1 - Lua chon thdi gian clia mét ca. céng
tac "T.,", s0 lugng ca cbng tac "n.," trong mét chu
ky thi cong thod man diéu kién T,<24 gid;

% Budc 2 - Lua chon thdi gian "T,,," cho céac
coéng tac chudn bi va két thuc sau khi khoan 16
khoan (van chuyén, |4p dat, nang lén-ha xuong cac
thiét bi khoan trong khu vuc gudng giéng ding; thoi
gian danh ddu cac 16 khoan; thdi gian nap va nd
min...) theo kinh nghiém;

% Budc 3 - Tinh toan s6 ludng 16 khoan trén
guong "N";

% Budc 4 - Lua chon ho#c tinh toan chiéu séu 16
min 1y thuyét trung binh "I," theo mét phucng phap

(16)

(17)

- nao do. Tiép theo, s6 lugng va chling loai may khoan

sé dudc lua chon theo mét trong hai hudng tai budc 5
hoac budc 6 tuy theo diéu kién thi cong cu thé;

% Budc 5 - Xac dinh s6 lugng va chiing loai may
khoan theo huéng th{t nhat - Chon trude s6 lugng
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may khoan "n," va xac dinh ching loai may khoan
can thiét; dau tién chon trudc sé lugng may khoan
hoat déng hop Iy trén guong; sau do, tinh gia tri téc
dod khoan can thiét "v," theo cong thic (16); tir gia
tri "v," da xac dinh sé ti€n hanh lya chon chiing loai
may khoan phu hdp;

% Budc 6 - Xac dinfi s& lugng va chiing loai may
khoan theo hudng th( hai - Chon truGc ching loai
may khoan va xac dinh s8 lugng may khoan "n," can
thiét: dau tién chon trude chling loai may khoan phu
hop va téc dd khoan "v," tuong (ing; sau d6 so lugng
may khoan I16n nhat "n," ¢4 thé hoat dong déng thdi
trén guong sé dudc xac dinh theo cong thic (17). Gia
tri s6 Iugng may khoan "n," vifa xac dinh phai dudc
kim tra lai theo cac diéu kién sau: td chiic cong tac
khoan tét nhat; mic d6 anh hudng 1an nhau it nhat
clia cac may khoan hoat déng déng thai trén guong tr
cac diéu kién thi cong thuc té.

4. Cac diéu kién, phuong phap hgp ly Iua
chon thiét bi xic boc dat da khi n_,=2

Tir nhitng két qua nghién ciu trén day, cac diéu
kien hgp ly dé lua chon thiét bi xic bdc dat da trong
qua trinh thi céng giéng diing ¢c6 thé dugc tim ra
theo trinh tu nhu sau.

Dau tién, thoi gian xtc bdc dat da "T,," c6 thé
tinh theo céng thic sau day [2], [3]:

T, _[Sm-u-gk-n-knr } gios
xb

Tai day: S, - Dién tich mat cat ngang thiét ké giéng
dimng khi dao, m?;, u - Hé s6 dao lem (hé so thira tiét
dién); I, - 6 sau trung binh clia cac 16 khoan, m; 1
- Hé s6 slr dung 16 khoan; k,, - H& s nd rdi clia dat
da nguyén khai sau khi nd min (cé thé chon sd b
tuy theo ching loai dat da trong khoang
k,=1,4+2,2); P,, - Nang suét trung binh xGc béc dat
da sau nd min tai guong giéng dimng sau "pha xlc
béc thir nhat" va "pha xdc bée thir hai", m*/gid.
Sau khi két hop hai diéu kién (7) va (18) ta ¢

(Tca 'Tph,z): [stt:'u-llk'n‘knr ] .
be

Tir méi quan hé (19), chang ta c6 thé dé dang
rat ra méi quan hé nhu sau:

P, = Stc'l-"-llk'n'knr
P T T, '
ca ph.2

Méi quan hé (20) la diéu kién quan trong dé lua
chon chling ‘loai, s& lugng thiét bi xic béc dat da
trén guang giéng ding. Sau khi chon trudc cac diéu
kién t8 chic thi cong, ching tdi dé xuat phuong
phap hgp ly lua chon thiét bi xtic bdc dat da trén
guong thi cong giéng dirng gdm cac budc nhu sau:

(18)

(19)

(20)
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< Budc 1 - Lua chon thdi gian clia mot ca cdng
tdc "T,,", s6 ludng ca cong tac "ng" trong mét chu
ky thi cong thod man diéu kién T4<24 gid va tuong
{rng vai két qua lua chon tai bude 1 muc 7.9.3;

% Budc 2 - Lua chon thai gian "T,,," dé thong
gi6, dua gudng vao trang thai an toan, thdi gian
nang Ién-ha xudng may xuc trong khu vuc guong
giéng dling, thdi gian trao ddi-diéu phéi cac thiét bi
truc tai;

< Budc 3 - Tinh toan dién tich thi cong cho
giéng ding "S,.";

% Budc 4 - Lua chon hoac tinh toan chiéu sau 16
min ly thuyét trung binh "I," theo mét phuong phap
nao do;

< Buéc 5 - Xac dinh s6 lugng va chiing loai may
xtc béc theo gia tri nang suét xdc bdc can thiét
"P,y," tinh theo céng thic (20).

5. Cac diéu kién va phuong phap hop ly lua
chon céac thiét bi khoan 16 khoan va x(c boc dat
da khi n_,>2

Trong cac truong hop khi sé lugng ca cong tac
trong chu ky thi céng 16n hon hai (n,>2) thi ban
chat cla phudng phap trén day hoan toan khéng
thay dgi. Tai day chi co su khac biét nhu sau:

<+ Khi n_,=3: can thay thé cac céng thic (6), (7)
(st dung khi n,=2) tuong ng bang cac cac cong
thie (8), (9);

» Khi n,,=4: can thay thé cac céng thiic (6), (7)
(s dung khi n.,=2) tuong (ng bang cac cac cong
thirc (10), (11).

Céc diéu kién can thiét dé lua chon céac thiét bi
khoan 16 khoan va xtc béc dat da khi n,>2 cu thé
nhu sau:

%+ Trong trudng hop n.,=3, khi lua chon cac thiét
bi thi cong cé thé s(f dung cac méi quan hé sau:

N'llk
(ve) { T ) (1)
P j B Stc-“-llk'n'knr . (22)
” 2-Tca ‘(Tph.1 +Tph.2)

% Trong trudng hop n,=4, khi lua chon cac thiét bi
thi cdng c6 thé st dung cac méi quan hé sau day:

N.l
V)= —2— 23
(n-vy) [2-Tca T J (23)
P, = Sie Ml nKyy J (24)
2Tca 'Tph,z

Phuong phéap xac dinh cac thiét bi khoan, xutc
béc dat da trén day dudc xay dung trén cd sd thoa

(Xem tiép trang 21)
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H.8. Xe du lich hai nguoi

H.9. Oté lam san khéu di dong
dung trong Céng vién nwoc Ha Noi

Qua trinh hoat déng thuc té cla.cac san
phdm néu trén cho thay hé truyén déng kéo
diung BLDC cd hiéu suat cao, chiu am tét, lam
viéc kha tin cay va rat it doi héi bao dudng.
‘Chiing hoan toan. phi hop cho cac hé truyén
dong clia dau tau dién moé.O

TAI LIEU THAM KHAO

1. . E. OBUMHNKOB. BeHTnnbHble anekTpuyeckiie
ABurateny W NpuMBo4 Ha wux ocHoee, Cah-
MeTtepbypr, KopoHa - Bek, 20086.
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NGHIEN CUU DE XUAT...

(Tiép theo trang 10)

man yéu cau té chitc hgp Iy mét chu ky thi cong
giéng ding. Phucng phap nay chua xét t6i mot sé
y&u té thi cdng lién quan khac.

Ngoai ra, phudng phap nay chi dugc st dung khi
s& ludng ca cong tac trong chu ky thi cong 16n hon
hoac bang hai (n.>2). Vi vay, két qua nghién cltu
trén day mdi chi mang tinh dinh hudng trong qua
trinh lua chon, xac dinh s& lugng, chldng loai may
khoan, may xtc béc dat da dé thi cong giéng ding
trén thyc t6.0 '

-
1]
n
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