KHOA HOC VA CONG NGHE M0

NGHIEN CUU DE XUAT CAC BIEU KIEN VA PHUONG |
PHAP HOP LY DE TiNH TOAN LUA CHON CAC THIET B
THI CONG PUONG HAM TIET DIEN LON

WER rén thuc t&, van dé lua chon cac thiét bi thi
‘cbng cb ¥ nghia quan trong nham dam bao
hiéu qua cho toan bd qua trinh xay dung coéng

trinh ngadm. Viéc lya chon dung sé lugng, chling

loai cac thiét bi thi cong chii y&u trong day chuyén
céng nghé sé tao nén cac diéu kién thuan Igi gitp
cho qua trinh xay dung cong trinh ngam tiét dién

I6n dién ra nhip nhang, loai b6 hién tugng &ch tac,

dat hiéu qua cao trong mét chu ky thi cong.

Cho dén nay s6 lugng, chling loai clia cac thiét
bi chinh trong day chuyén céng nghé xay dung
cong trinh ngam tiét dién 16n van chi dudc lya chon
dua trén kinh nghiém, mang tinh dinh tinh, thi€u co
sd khoa hoc. Duéi day gi6i thiéu két qua nghién
clu budc dau dé xuét mét sé diéu kién, phuong
phap hop 1y dé tinh toan lua chon cac thiét bi thi
cobng dudng ham tiét dién 16n nhdm thod man yéu
cau td chic hop ly qua trinh thi cong.

1. Mdt s& van dé Iy thuyét td chifc thi cong
toan tiét dién cho céng trinh ngam tiét dién 16n
biing phuong phap khoan né min

Qua trinh xay dung cdng trinh ngam tiét dién 16n sé
st dung nhiéu phuong phép, sd dé cdng nghé thi
cong khac nhau. Trén thuc t&, cac sd dé thi cdng céng
trinh ngam tiét dién 16n déu cd mai lién hé & nhimg
mlc d6 khac nhau véi so do thi cong toan tiét dién
bing phucng phap khoan né min. Day la s d6 cong
nghé thi cdng cd ban, cd s, cb thé sit dung timg phén
hay toan phan trong cac so do cong nghé xay dung
phl hap khac nhau trén thuc té.

Khi xay dung cong trinh ngam tiét dién I6n bang
phuong phap khoan né min trén toan tiét dién, mot
chu ky thi céng bao gém céac cong viéc chinh nhu
sau [1], [2]:

"« Céac cong tac chuén bi bat dau chu ky thi cong;

% Danh dau cac 16 min trén guong thi £dng;

< Khoan cac 16 khoan trén guong thi céng;

< Nap min cho cac 16 khoan va tién hanh céng
tac kich né min;
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» Théng gi6é cho guong thi cong va cac khu vuc
lan can can thiét;

% Kiém tra guong va dua gudng thi cdng vao
trang thai an toan;

% Chdng gilt tam thoi;

<% Xuc b8c va van chuyén dat da;

% Cac cong tac phu trg khac phuc vu cho qua
trinh thi céng céng trinh ngam.

Trong d6, hai céng viéc chl y&u chiém nhiéu
thdi gian nhét 1a: céng tac khoan cac 16 khoan trén
guong thi cong; céng tac xlc béc va van chuyén
dat da [1], [2].

Trong céng nghé thi cdng cdng trinh ngam tiét
dién 16n, toan bd cong tac chéng gilt c6 dinh
thudng khéng nam trong thanh phan cta chu ky
dao-chéng tam trén day. Céng tac chéng co dinh
thuong dudc tién hanh tai thdi diém sau khi hoan
thanh toan bd qua trinh dao-chéng tam thdi cho
cdng trinh ngdm hoac trén moét khoang cach phu
hop nhat dinh tinh tir guong thi cong [1], [2].

Khi thiét 1ap chu ky t6 chirc thi cong, van dé
sang tao c6 y nghia rat I6n trong qua trinh t6 chic
toan bd cac cong viéc trong chu ky dé tang nhanh
tdc do xay dung. Trong qua trinh thiét lap chu ky thi
céng, mdi lién hé tuong tac hop ly gilta dai lugng
thai gian clia mét chu ky thi cong "T,," va dai luong
thai gian clia mot ca cong tac "T,," dam bao ché do
lam viéc lién tuc cho tat ca cac may mac, thiét bi thi
cong cb y nghia quan trong. Biéu nay co thé thuc
hién théng qua giai phap Iua chon chuén xac sé
lugng, chiing loai may méc, thiét bi du trir d& co thé
loai bd hién tugng phai sta chita ching ngay tai
guadng thi cdng cdng trinh ngam [1], [2].

Khi thiét lap biéu db t& chirc chu ky can cd géng
sao cho thdi gian cia mdt chu ky thi cdng "T," phai
bang béi sé chia thai gian moét ca cong tac "T,," [1]:

Tck=(nca'Tca)l QIU (1)
Tai day: T, - Thai gian clia mét chu ky thi céng
céng trinh ngadm, gid; n., - S6 lugng ca cong tac
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trong mét ngay-dém; n_=1+4; T, - Thdi gian cla
moét ca cdng tac, gid; T,,=(6; 7 hodc 8 gid). Théng
thuong T,<24 gio - Nghia |a, thdi gian clia mét chu
ky thi cong cong trinh ngam khéng nén chon 16n
hon mét ngay-dém.

Diéu kién (1) sé cho phép chuyén mén hoa cac
nhém tho trong doi tho thi cong. Khi cho trudc chiing
loai may khoan, may xuc béc, may van tai, diéu kién
(1) thutng dudc két hop véi cac yéu cau gia tang téc
do xay dung thong qua cac giai phap Iua chon so dé
t3 chiic thi céng hop ly. So dd t8 chic thi cong hop ly
phai chita cac théng s6 ky thuat-cong nghé-thiét bi. ..
phi hdp nhu sau: chiéu sau 16 khoan; budc tién gudng
thi céng; thdi gian mét chu ky céng tac; sé ludng va
chiing loai cac thiét bi khoan, xtc béc, van tai; s do
chuyén déng cla cac thiét bi thi cdng trong khu vuc
gucng cong tac... [1].

Trén thuc t&, thdi gian clia mét chu ky thi cong
"T4" s& bang téng clia cac dai lugng thdi gian thuc
hién cac céng viéc trong toan bd mot chu ky thi
cong céng trinh ngam tiét dién 16n [1]:

T (Tin+ Tyt Tpn), gIO. B (2)
Tai day: T, - Thoi gian khoan céac 16 khoan trén
guong, gid; Ty, - Thdi gian xtc béc dat da, gid; T, -
Thai gian clia cac coéng tac phu trg trong chu ky thi
cdng, gio.

Thdi gian clia cac céng tac phu trd trong chu ky
thi cdng "T,," c6 thé dudc phan chia thanh hai phan
"Tont"s "Tonz" Nhu sau [1]:

Tckz(Tph.1+Tph.2)s gld (3)
Tai day: T, - Thai gian thuc hién cac cong tac
chuén bi va két thiic sau khi khoan 16 khoan (van
chuyén, 1&p dat, dua vao-chuyén ra cac thiét bi
khoan trong khu vuc gudng thi cong, thdi gian danh
dau cac 16 khoan, thdi gian nap va né min), gid;
T.nz - Thoi gian thong gié, dua guong vao trang thai
an toan, thdi gian van chuyén may xGc vao-ra khdi
guong thi céng, thdi gian trao ddi-diéu phéi cac
thiét bi van tai, thoi gian chdng gilr tam thdi..., gid.

Cac cong tac phu trg khac con lai trong chu ky
thi cdng sé dudc tién hanh song song véi cac cong
viéc chinh trén day.

Kinh nghiém thuc t& cho thay, sd dé td chic chu
ky thi cong sé& trd nén hop ly nhét khi cac diéu kién
sau day dong thai dugc thod man [1]: - -

Ten =(Tea - Tph.1)s gio. 4)

Ty = [Tca '(nca - 1) - Tph.2 ]’ gid. (9)

~ Céac méi quan hé (4), (5) do cac nha khoa hoc
Nga [1] d& xudt nham t& chic chu ky thi céng hdp
ly. Cac méi quan hé nay cho thay: dé c6 thé thiét
lap sa db t6 chic chu ky hop Iy cho qua trinh thi

cong cdng trinh ngam tiét dién I16n, ngudi thiét ké
nén danh riéng mét ca cdng tac cho.cong tac
khoan 16 khoan; cac ca con lai s& sif dung dé xuc
b&c-van chuyén dat da va hoan thanh cac cong tac
chinh con lai clia chu ky. Cac cong tac phu trg khac
sé dudc thuc hién song song véi cac cbng viéc
chinh trong chu ky thi céng. Pay la van dé quan
trong can luu y khi nghién ciu lua chon thiét bj thi
cbng cong trinh ngam tiét dién 16n.

Theo ching t6i, cac thiét bi thi cong chl yéu
(thiét bi khoan 16 khoan, thiét bi xtc béc dat da)
phai dudc Iua chon trén co sd thod méan dong thoi
hai diéu kién (4), (5). Vi khi d6 chiing ta méi c6 thé
thod man yéu cau hoan thanh toan bd cac cong tac
thi céng trong gidi han clia khoang thdi gian mét
chu ky thi cdng da chon trudc theo kinh nghiém hay
theo nhiing diéu kién cho trudc cu thé nao doé.

2. Nghién ciru dé xuat cac diéu kién, phuong
phap hgp ly dé Iua chon thiét bi khoan 16 khoan

Tu nhiing két qua nghién cu trén day, cac diéu
kién hop ly dé lua chon thiét bi khoan 16 khoan thi
cong cdng trinh ngdm tiét dién 16n co6 thé dudc tim
ra theo trinh tu nhu sau.

Dau tién, xac dinh thai gian khoan cac 16 khoan
trén guang cb thé theo cong thitc [1], [2]:

B . 6
< L{P1-B1-mkh-vkh}, ° W
Tai day: N - S& lugng 16 khoan trén guong; |, -
Chiéu dai trung binh clia cac 16 khoan nd min trén
guong thi cong, m; ¢, - Hé sd s dung thai gian
khoan; ¢,=0,75+0,9; B, - H& s6 lam viéc déng thai
cla cac may khoan; B,=0,7+0,9; m,, - S& lugng
may khoan hoat dong trén guong; v, - Téc do
khoan ly thuyét cac I6 khoan trén guang, m/gid.

Sau khi két hgp hai diéu kién (4) va (6) ta co:

N.I

Teq — Ton 1)= e 7
( “ pm) {@1-B1-mkh-vkhJ . A

T mdi quan hé (7), ching ta c6 thé dé dang rat
ra diéu kién nhu sau: :

NIy

F -B1-(Tca - Tph.1)

Diéu kién (8) chinh 1a ca s& quan trong dé Iua chon
chiing loai va s6 lugng may khoan trén gudng thi cong.

Tiép theo, viéc Iua chon s& lugng va ching loai
may khoan dé thi cong cong trinh ngam tiét dién 16n
c6 thé dugc ti€n hanh theo hai huéng sau day:

% Hudng th{ nhat - Chon trudc sé lugng may
khoan hoat dong dong théi trén guong "my," tif cac
diéu kién sau: t6 chiic cong tac khoan hdp Iy: mc

(8)

(mkh-th ):
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do anh hudng it nhat tir cac may khoan hoat dong
déng thdi trén guong. Tu day, theo méi quan hé (8),
gia tri tdc do khoan "v,," can thiét ddm bado diéu
kién hop ly t6 chitc chu ky thi cong sé& co thé xac

dinh theo coéng thirc:

N.I
Vi = s ; 9

My 91B1.(Tea — Tph.1)

Gia tri t6c dd khoan "v," xac dinh theo cdng
thirc (9) la diéu kién can thiét d& ngudi thiét k& co
thé lua chon thiét bi khoan phu hgp trong hoan
canh thuc té.

% Huéng th( hai - Chon truéc chlng loai may
khoan theo nhimng diéu kién thuc t&. T day, ngudi
thiét ké sé xac dinh gia tri téc dd khoan "v,," may
khoan c6 thé dat dudc trong diéu kién thuc té. Tiép
theo, theo mai quan hé (8), sé luang may khoan 16n
nhat "m," hoat dong déng thdi trén gudng co thé
xac dinh theo cong thic:

N.I
My = L ; (10)
th'(p1-l?’1'(Tca*Tph.1) ]
Gia tri s& lugng may khoan 16n nhat "m," xac

dinh theo cong thitc (10) 1a diéu kién can thiét dé
ngudi thiét k& co thé lua chon sé lugng thiét bi
khoan phl hdp trong hoan canh thuc té.

Nhu vay, sau khi chon trudc cac diéu kién hop ly
t& chitc mot chu ky thi cong va s dung cac cong
thitc (9), (10), chiing ta c6 thé dé xuat phudng phap
hop Iy lua chon cac thiét bi khoan céc 16 khoan trén
guadng thi cong.

Phuong phéap lua chon cac thiét bi khoan cac 16
khoan thi cong cong trinh ngam tiét dién 16n cu thé
bao gém cac budc sau day:

<+ Budc 1 - Lua chon thoi gian clia mét ca cong
tac "T,,", s6 luong ca coéng tac "n.," trong mét chu
ky thi cong;

% Budc 2 - Lua chon thdi gian "T 4" cho cac
codng tac chudn bi va két thuc sau khi khoan 16
khoan (van chuyén, I4p dat, dua vao-chuyén ra cac
thiét bi khoan trong khu vuc gudng thi céng, thoi
gian danh ddu cac 16 khoan, thdi gian nap va né
min) theo kinh nghiém. D&i v8i cdng trinh ngam tiét
dién 16n c6 thé chon sd bd T, ;=15 gio [1];

< Budc 3 - Tinh toan sé lugng 16 khoan trén
guong "N";

% Bu6c 4 - Lua chon hoac tinh toan chiéu sau 16
min ly thuyét trung binh "I," theo mét phudng phap
nao doé. Tiép theo, s lugng va chling loai may
khoan sé dudc lua chon theo mét trong hai hudng
tai hai budc 5 hoac 6 tuy theo diéu kién cu thé:
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%+ Budc 5 - Xac dinh sé lugng va chiing loai may
khoan theo hudng th(t nhat - Chon trudc s ludng
may khoan "my," va xac dinh chiing loai may khoan
can thiét: dau tién chon trudc sé lugng may khoan
hoat dong hgp ly trén guong; sau dé, tinh gia tri tdc
d(f) khoan can thiét "v,,," theo céng thiic (9); tU gia tri
"V da xac dinh sé tién hanh Iua chon chiing loai
may khoan pht hgp;

< Budc 6 - Xac dinh s6 ludng va chiing loai may
khoan theo hudng th( hai - Chon trudc chiing loai
may khoan va xac dinh s6 lugng may khoan can
thiét: dau tién chon trudc ching loai may khoan
phl hop va téc do khoan "v," tuong (ng; sau d6 s6
lugng may khoan 16n nhat "my," c6 thé hoat déng
doéng thai trén guong sé dudc xac dinh theo coéng
thirc (10). Gia tri s6 lugng may khoan "m,," vira xac
dinh phai dugc kiém tra lai theo cac diéu kién sau:
té chlc céng tac khoan tét nhat; mic do anh hudng
l&n nhau it nhat tir cac may khoan hoat déng déng
thai trén guong tir cac diéu kién thi cong thuc té.

3. Nghién ctiru dé xuat cac diéu kién, phuong
phap hop ly Iua chon thiét bi xtc bdc dat da

Tl nhiing két qua nghién clu trén day, cac diéu
kién hop ly dé lua chon thiét bi xtic béc dat da dé
thi cong cong trinh ngam tiét dién 16n c6 thé dudc
tim ra theo trinh tu nhu sau.

D4au tién, thai gian xic béc dat da co thé xac
dinh theo cong thic [1], [2]:

T b = Ilk'n'StC'“'knr gIO
i nxb-be '

Tai day: n - Hé s6 st dung 16 min; n=0,8+0,9; S, -
Dién tich thi cong clia cong trinh ngam tiét dién 16n,
m?, u - Hé s0 thlra tiét dién; k,, - Hé s6 nd rdi cla
dat da sau khi khoan né min; n,, - S& ludng may
xtc b8c dat da hoat déng déng thdi trén guang thi
céng; P,, - Nang suét xuc bac thuc té cla dat da nd
rdi sau khi khoan né min trén guong, m®/gio.
Sau khi k&t hop hai didu kién (5) va (11) ta co:

I M-Sie-k
[Tca {0 =1)- Tph.2]= [%ﬂ;] . (12)
xb-Fx

TU m&i quan hé (12), ching ta c6 thé dé& dang
rut ra diéu kién nhu sau:

Sk
(n P ): Ik tc nr s
X Tca -(nca - 1)' Tph‘2

Diéu kién (13) chinh 1a cd s& quan trong dé lua
chon ching loai va s& lugng may xic-bdc dat da
trén guong thi céng.

Tiép theo, viéc lua chon sé lugng, chung loai may
xtc béc dat da dé thi cong cong trinh ngam tiét dién
18n ¢6 thé dugc tién hanh theo hai hudng sau day:

(11)

(13)
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» Hudng thit nhat - Chon truéc s6 luong may xic

béc dat da "n,," hoat dong trén guong tir cac diéu kién
sau: t& chlc cong tac xtc boc dat da hop ly; mic do
anh hudng it nhat gilta cac may xtc béc dat da hoat
doéng déng thai trén guong. Tur day, theo méi quan hé
(13), gia tri nang suat xdc bdc dat da "P,," can thiét
dam bao diéu kién hop ly t& chitc chu ky thi cdng sé
c6 thé xac dinh theo céng thiic:

lie M- Si--Kpyr

nxb-[Tca-(nca '1)' Tph.2]

Gia tri nang suat xdc bdc dat da "P,," xac dinh
theo cdng thiic (14) 1a diéu kién can thidt dé ngusi
thiét k& Iua chon thiét bi xic béc dat da phu hop
trong hoan canh thuc té.

< Huéng thir hai - Chon trudc ching loai may
xtic béc dat da theo mét diéu kién thuc t& nao doé.
Tir day xac dinh dudc gia tri nang suét xuc bdc dat
da "P," co thé dat dudc clia may trong diéu kién
thuc t€. Tiép theo, theo m&i quan hé (13), sé ludng
may xuc bdc dat da 16n nhat "n,," hoat déng déng
thdi trén guong c6 thé xac dinh theo céng thic:

Pro - (14)

lie-n-Ste-H-Kpyr

be'[Tca'(nca 5 1)' Tph‘2]

Gia tri 86 lugng may xtc béc dat da 16n nhat
"n," xac dinh theo céng thic (15) 1a diéu kién can
thiét d& ngudi thiét k& lua chon sé lugng thiét bi xtc
béc dat da phu hop trong hoan canh thuc té.

Nhu vay, sau khi chon truéc cac diéu kién hop Iy
t6 chifc mét chu ky thi cong va st dung cac cong
thifc (14), (15), chung ta c6 thé dé xuat phuong
phap hop Iy lua chon céac thiét bi xtic bdc dat da
trén guong.

Phuang phap lua chon cac thiét bi xtc béc dat
da khi thi cong céng trinh ngam tiét dién 16n cu thé
bao gébm cac budc sau day: -

» BuGc 1 - Lua chon thdi gian clia mét ca cong
tac "T..", s6 lugng ca cong tac "n." trong mot chu
ky thi cong;

< Buéc 2 - Lya chon thai gian "T,,," d€ théng
gi6, dua gudng vao trang thai an toan, thdi gian van
chuyén may xuc vao-ra khoi guong thi céng, thdi
gian trao déi-diéu phdi cac thiét bi van tai, thai gian
€hong gilr tam thdi theo kinh nghiém;

, % Buéc 3 - Tinh toan dién tich thi céng cho céng
trinh ngam tiét dién 16n "S,.";

% Budc 4 - Lua chon hoc tinh toan chiéu sau 16
min ly thuyét trung binh "l," theo mét phuong phap
nao db. Tiép theo, s6 ludng va chlng loai may xuc
bdc dat da sé dugc lua chon theo mét trong hai huéng
tai hai budc 5 ho#c 6 tuy theo diéu kién cu thé;

(15)

Nyp =

< Budc 5 - Xac dinh s lugng va chiing loai may
xtc bdc theo hudng th nhat - Chon trudc sé lugng
may xuc béc va xac dinh chlng loai may xdc béc
can thiét: dau tién chon trudc sé lugng may xuc béc
"ny" hoat ddng hdp ly trén gudng; sau do, tinh gia
tri nang suét xdc bdc can thiét "P,," theo cong thiic
(14); tU gia tri "P," d& xac dinh s& tién hanh Iya
chon chiing loai may xutc béc dat da phd hap;

» Budc 6 - Xac dinh sé lugng, chiing loai may xuc
bdc theo hudng thir hai - Chon trudc ching loai may
xuc bdc va xac dinh s8 lugng may xuc béc can thiét:
dau tién chon trudc chiing loai may xuc béc phli hdp
va nang suét xuc béc dat da "P,," tudng (ing; sau do
s6 luong may xuc bdc 16n nhat "n,," c6 thé hoat déng
hop ly déng thdi trén guong sé dudc xac dinh theo
cong thic (15). Gia tri may xtc bdc "n,," vira xac dinh
phai dudc ki€m tra lai theo cac diéu kién: td chic cong
tac xUc bdc dat da hiéu qua; mic do anh hudng lan
nhau it nhat tir cac may xuc bdc hoat dong ddng thoi
trén guang tlr cac diéu kién thi cdng thuc té.

4. Két luan

Phuang phap xac dinh cac thiét bi khoan, xtc béc
dat da trén day dudc xay dung trén ¢co sd thod man
yéu cau t8 chiic hgp Iy mot chu ky cong tac thi cong
cdng trinh ngam tiét dién 16n. Phuong phap nay chua
xét t&i mot s6 yéu té lién quan khac trong qua trinh
thi cong. Ngoai ra, phuong phap nay chi dudc sl
dung trong diéu kién sé lugng ca cong tac trong mot
chu ky thi céng 18n hon ho&c béng hai (n,>2). Vi
vay, két qua nghién clu trén day mdi chi mang tinh
chat dinh hudng 16n trong qua trinh lua chon, xac
dinh céac thiét bi thi cong chd yéu. Nhiing két qua
nghién cGu nay coé thé tao nén co sd dinh lugng budc
dau dé Iua chon s6 luong, chling loai may khoan,
may xUc bc dat da dé thi cong cac cong trinh ngam
tiét dién I6n trén thuc t&.0
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