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XAY DUNG CONG TRINH NGAM VA MO

NGHIEN CUU XAC DINH SO LUONG, THANH PHAN MAY,
THIGT BI THI CONG CHiINH KHI CHON TRUOC ,
TOC DO TIEN GUONG CONG TRINH NGAM

hiéu sau 16 min 1a moét thong sé kj thuat-
r cdng nghé quan trong anh hwéng Ién t&i cac
~~> cong viéc cua mét chu ky dao- -chéng gilr
duwong ham. Chiéu sau 16 min hop ly lam gia tang
téc dd dao-chéng gity, tdng nang suét lao doéng va
glam gia thanh xay dwng duwdng ham,... Chiéu sau
16 min "I" (bwéc tién guong ly thuyet) phu thudc
vao tb hop nhiéu yéu tb ky thuat-céng nghé-td
chtre thi cdng khac nhau [1].

Hién nay, de xac dinh chiéu sau 16 min thi cong
cong trinh ngdm co thé tiép can theo bdn nhom
phwong phap sau day [5]:

< Nhom the nhéat - Xac dinh chiéu sau 18 min
theo yéu cau tbc do tién gwong;

“ Nhom thir hai - Xac dinh chidu sau 16 min
theo kinh nghiém thi céng thuc té;

% Nhom th& ba - Xac dinh chiéu sau 18 min
thda man yéu cau dao chdng cadng trinh ngam:;

<+ Nhém thir tw - Xac dinh chiéu sau 16 min theo
cac cbng thire thyre nghiém.

Vé ban chét, ba nhém phwong phap dau tién
xac dinh chiéu sau 16 min déu thuéc vé cac
phwong phap chon truéc chieu sau 16 min. Cac
phu’o’ng phap nay van chwa hoan thién. Tai day,
van ton tai nhiéu van dé chwa duoc giai quyét thda
dang nhu sau:

< Lam cach nao cé thé dam bao gia tri “I” da
chon c6 thé hoan thanh trén thwe té sau khi chon
trwdc gia trj bwéc tién givong “I'?;

% Co s& lya chon gia tri buwéc tién giwong “I”
van thiéu rat nhiéu chirng ct luan giai;

% Lam céach nao c6 thé giai bai toan nguoc
“phai tim ra cac diéu kién t& chuirc, ky thuat, cong
nghé,... phu hop dé c6 thé dat dwoc gia tri “I” can
thiét tren thure t€”. DAy 1a bai toan rat phirc tap, vi
chiéu sau 16 min phu thudc vao rat nhidu yéu to,
thay ddi lién tuc trén thuc té.
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Nhirng van dé trén chi co thé giai cu'vé‘ trén co
s& két qua nghién clru cua phwrong phap xac dinh
chiéu sau |16 min trong trudng hop tong quat trén
co s& xem xét cac yéu td: dac tinh ciz so db td
chirc chu ky céng tac; cac tinh chai nang luc,
chiing loai clia cac trang-thiét bi thi cong:; cac diéu
kién mé, dia chét, dia co hoc.... cu thé ciz khu vyc
xay dyng céng trinh ngdm; kha nang b3o Gam ky
thuat (cung cép nang lugng, Gién, khi nén, thong
gio, van tai,...) & mirc 6 can thiét cho qua trinh thi
codng,... Ngoai ra, tai day co thé phai xét dén
nhirng st cd, tai nan xay ra trong qué trinh thi cdng
cong trinh ngam [2]+[6].

1. Xay dwng cong thirc xac dinh téng chiéu
sau cla céac 16 min thuc té trén grong thi cong
cdng trinh ngam sau mét chu ky dao-chong

Viéc xac dinh téng chiéu sau cia céc 16 min
thuc té thi cdng cong trinh ngam chi duwra trén gla tri
buwérc tién gurong “I” va sb lrong cac 16 min “n’ " phai
khoan trén guwong sé khéng cho k&t qua chinh xac.
T két qua nghién cteu Iy thuyet theo V6 Trong
Huang, tbng chiéu sau clia cac 16 min thuwc té trén
guwong thi céng céng trinh ngam “Ily” phai xac dinh
theo cong thirc [6]:

=l =(1.n,) {IZ v Cosﬁ H (1)

Tai day: | - Buwéc tién guong ly thuyét sau mét chu
ky thi cdng cong trinh ngam, m; n - Sé lwong
(nguyén dwong) 16 min phai khoan trén guong thi
cdng ¢dng trinh ngam; ny - Gia tri cla “sé lrgng 16
min thiee t8” trén gurong dé tinh tdng chiéu dai thuc
té clia cac 16 min phai khoan cho mét chu ky th|
cdng vai budce tién guwong “I"; o; - Géc ciu tao ciu
thanh trong mat phdng ndm ngang “xOy” giira hinh
chiéu cla truc doc cau tao 16 min thi 7 1&n mat
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phang ndm ngang “xOy” “l,;" va truc nam ngang
“Ox” song song véi truc doc cla cong trinh ngam
do; Bi - Goc ciu tao theo phwong thang dirng cau
thanh gitra hinh chiéu clia truc doc cau tao 16 min
the “i” 1én mat phang nam ngang “xOy” “lyi" va truc
doc ¢4u tao cia 16 min thuc té thi i, dé.

Twr day, gia tri sd lwong 16 min “ny” sé dwoc tinh
theo céng thivc [6]:

n, =Z1;[41—} @)
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Pai lwong gia tri cta sb lwgng 16 min “ny" tinh
theo cdng thirc (2) hoan toan khac véi dai lwong
“n’: ngzn. Dai lwong “ny” thé hién mdi quan hé gitra
dai lwong tdng chidu sau cla céc 16 min thyc té
trén gwong thi cong cong trinh ngadm “Zly" va budc
tién guong ly thuyet clia cong trinh ngdm “I’ sau

Tgea + Z(kcbkh.i-chkh.i)
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mdi chu ky tién gwong [6]. Néu “n” 1a mot sb
nguyén dwong, thi “ng’ 1 mét sé dwong khéng
nguyén, mét sé dwong vé ty.

Nhuw vay, néu biét buéc tién guwong ly thuyét “I°,
cac goc cAu tao “o”, “B" cla tirng 16 min thir “” trén
guwong, thi cd thé xac dinh dwoc tbng chiéu sau
“Zly’ clia cac 16 min thuc té trén guong thi cdng
c6ng trinh ngdm theo cong thire (1).

2. Xay dwng md hinh tong quat xac dinh
buwéc tién gwong Iy thuyét “I” cta céng trinh
ngam sau mét chu ky dao-chéng

Tir két qua nghién cru ly thuyét V& Trong Hing
da dé xuit mé hinh (cong thuc) tdng quat xac dinh
bwéc tién guwong ly thuyet “I” ctia cong trinh ngam
sau mot chu ky dao-chdng c6 dang nhuw sau [3], [4],
[5], [6]:
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Tai day: Te - Thoi gian cia mét chu ky dao- chéng
cdng trinh ngam Qi0; Tyea - Thi glan cua cong tac
ban giao ca, tiép nhan ca tai thoi diém cubi ca, dau
ca trong mét chu ky thi cong, gio; k - S6 lwong 16n
nhét clia cac nhém chiing loai may khoan khac nhau
ddng thdi st dung trén guong; kepni - Hé sd xac
dinh gia tri khoang théi gian clia cac céng tac chuan
bi khoan “(Tepkni-Kepkni)” cho nhdom may khoan thir 7
trong toan bd khoang thdi gian “Tewni” phai thuc
hién hoan toan doc lap (ndi tiép) so voi cac cong
viéc khac trong chu ky thi céng cong trinh ngam;
Teokni - ThOi gian clia cac cong tac chuan bi khoan
cac 16 khoan bang nhém cac may khoan thu’ “i* dam
nhiém trén gwong thi cong cong trinh ngdm, gior; n -
S6 lwong 16 min trén guwong thi cong cdng trinh
ngam, 16 min; t,, - Th&i gian d& mét cong nhan nap
xong mot 16 min, gioxngudi/(16 min); ko - H& sb anh
hwéng gitra cac cong nhan déng thdi tham gia nap
min trén guwong; knm<1,0; N, - S lwgng cac cong
nhan ddng thoi tham gia nap min trén guong,
nguoi; Ty - Thoi gian clia cong tac théng gié gwong
thi cong sau khi nd min, gi&; Tyz20,5 gioy; Ta - Thoi
gian thwc hién cong tac dwa guong vao trang thai
an toan (bao gdm ca “thdi gian choc om”), gio; ctg -
S& lwong ching loai cac cong tac chbng gitr tam
thoi 16 nhéat cho khu vue lwu khéng vira hinh thanh
sat guwong thi cong sau khi nd min; kag; - Hé s6 xac
dinh gia tri khoang thoi gian thue hién phan cong tac

@)

chéng gitr tam thoi thir “i" “(Teygi-Keigi)” hoan toan doc
lap (thwe hién ndi tiép) trong toan bd khoang thoi
gian “Tugi" 0 V&I cac cong viéc khac trong chu ky thi
cbng cong trinh ngam Tegi - Thoi gian thwe hién
phan cong tac chong git tam thoi thie “7, gior; x - S6
lwong 1&n nhat clia cac nhém chiing Ioal may xuc
béc khac nhau cé thé dong thoi st dung trén
guong; Keoxoi - H& sb xac dinh gia tri khoéng thoi
glan clia cac cong tac chuan bj xic bbc dat da
“(Tepxbi-Keoxo)’ cho nhém may xlc béc dat da the i
trong toan bd khodng thoi gian “Tooxni” phai thuc
hién hoan toan ddc lap (ndi tiép) so véi cac cong
viéc khac trong chu ky thi cong cong trinh ngam;
Tepxni - ThOT gian cua cac cong tac chuén bi xtc boc
dat da bang nhdém cac may xuc béc dat da thw

dadm nhiém trén gwong thi cdng céng trinh ngam
gior; ¢ - S6 lwong Ién nhat cha cac nhom chiing loai
cac thiét b chéng gitr khac nhau co thé déng thoi st
dung trén guong; kcbcg, - Hé sb xac dinh gla tri
khoang thdi glan cho cac cong tac chuan b chong
gitr co dinh “(Tepog.i-Kebegi)” €ho nhém may, thiét bj
chéng gitr thir “" trong toan bé khodng thoi gian
“Teoxo,” Phai thuc hién hoan toan doc lap (néi tiép) so
voi cac cong viéc khac trong chu ky thi cong cdng
trinh ngam; Tepegi - ThO’I glan cho cac cong tac
chudn bj chéng gitr c6 dinh bang nhdm cac thiét b
chéng gilr thlr “i" dam nhiém trén gwong thi cong
céng trinh ngam, gio; ph - Sé lwong lén nhét cac
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nhém chdng loai cac may, thiét bi thwc hién cac
cong tac phu tro' khac nhau st dung trén gwong thi
cong codng trinh ngém; kpni - H& sb xac dinh gia tri
khoang thei gian cla cac cong tac phy trg do nhom
chiing loai may, thiét bi thtr i” thire hién hoan toan
doc 1ap (thwc hién ndi tiép) so voi cac cong viéc
khac trong chu ky thi céng cong trinh ngam; V,; -
Khéi lwgng cla cc‘)ng tac phu trgy do nhom cac may,
thiét bi phu tro thtr " thwe hién khi thi cdng cong
trinh ngam dvp;; ki - Hé sb &nh huéng cla cac thiét
bi chong gilr trong nhém cac may, thiét bi phu tro
thir “” thuee hién cac cdng tac phu tro trén guong;
kpi<1,0; npi - S8 lwgng 16 nhat cha cac may, thiét bi
phu trgr thuéc nhém the “i” thwe hién trén guong,
sIMpps; Ppi - Nang suat thwc hién cac cong tac phu
tro trén gu’ong ctia nhém may, thiét bi phu tro’ thir 7,
dvpi/(gidrxsimnp); Kini - HE sb xac dinh gia tri khoang
theri gian céng tac khoan phai thire hién hoan toan
déc lap (thwe hién ndi tiép) bang nhom cac may
khoan ther “i” so v&i cac edng viée khac trong chu ky
thi cong céng trinh ngdm:; k. - H& sb xac dinh ty |&
phan khéi lwong céng tac khoan cac 16 khoan clia
nhom cac may khoan th(y “i” d@m nhiém trong toan
bd khéi lwgng céng tac khoan trén gwong thi cong
cong trinh ngdm; ku<1,0; (Kucr+kuca+...¥Kuc)=1,0;
ke - Hé sbé anh hwéng clia cac may khoan thudc
nhém ther “” hoat déng déng théi trén guwong;
ki<1,0; nei- SO lwong cac may khoan thuéc nhom
ching loai thi “i" c6 thé dbng thoi s dung trén
guong, mky;; Pk‘. - Téc d@d khoan thuc té ciia mot
may khoan cho tirng nhém chung loai cac may
khoan th(r “i” c6 thé dbng thdi st dung trén gwong,
m/(gIO’xka_i), ki - H& sd xac dinh gia tri khoang
thei gian céng tac xdc bbdc dat da phai thwc hién
hoan toan dac lap (thwe hién néi tiép) bang nhom
cac may xuc bbc dat da thi “i” so v&i cac cong viéc
khac trong chu ky thi cong céng trinh ngam; Ky - Hé
sb xac dinh ty 1& phan khéi lvong cong tac xtc béc
dat da clia nhém cac may xuc boc ther " dam nhiém
trong toan bd khéi lwgng dat da can xic bbc trén
gwong thi céng céng trinh  ngdm; ky<1,0;
(Ku1+Kux2t ... +koxx)=1,0; St - Dién tich mét cat ngang
thi cdng clia cdng trinh ngdm, m?; - Hé sé thira tiét
dién (hé sb lem, hé sb pha thira,...); n - Hé sb s
dung 16 min; k., - Hé sb n& rdi cla dat da sau khi nd
min; k,; - Hé sb anh hudng cla cac may xuc béc
trong nhém cac may xtc bdc dat da thir “i” déng thoi
st dung trén guong; kei<1,0; ne; - S6 Iwong cac may
xuc bbc thudc nhém cac may xuc bbe dat da tha 7,

mxyi; Pyi - Nang suat xuc bbc thue té clia mét may
xuc bbc cho trong nhom céac may xuc béc dat da the
G mA(giormxy,); Kegi - HE sO xac dinh gia tri khoang
thO’I gian cdng tac chéng gitr ¢ dinh phai thuc hién
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hoan toan doc lap (thuc hién ndi tiép) bang nhém
cac may, thiét bj chéng gil cé dinh thiz " so véi céc
cdng viéc khac trong chu ky thi cong cdng trinh
ngam; V., - Khéi lwgng céng tac chéng ;:d ¢d dinh
tht» i” trén gwong thi cong cong trinh ngam tinh cho
mot mét dai (1,0 m) tién guong céng trinh ngam,
dveg/(1,0 m); k. - Hé sb anh huwéng cla cac thiét bj
chéng gitv ¢6 dinh trong nhém thir " rén guorng;
kei<1,0; ne; - S6 lwgng cac may, thiét bi chéng gitr b
dinh thuéc nhém cac may, thiét bi chéng gi ¢ dinh
thtr ", mcg;; Pe; - Nang suét chéng gi¥ thuc & cla
mot may, thiét bj chéng gir cé dinh cho trong nhém
cac may, thiét bi chéng gitr ¢b dinh thir i", [dveg/(1,0
m)J/(gidxmcg;).

Pé c6 thé thda man yéu clu “chiéu sau 16 min
dinh trwée thdi gian khoan céac 16 khoan “I” trong md
hinh (3) c6 thé dat duoc gi tri can thiét trén thuc té
trong nhitng diéu kién cu thé”, trong céc bai bao (6],
[7], V6 Trong Hing d& dé xuét thuat foan va mét so
giai phap cong nghé, ky thuat, t6 chirc hop ly dé glal
quyét van dé. Tuy nhién, tai day van chua giai quyet
ré rang van dé xac dinh sb lwgng, thanh phan cu thé
cho cac may, thiét bj thi cébng chinh khi chon trudc
tbc do tién guwong cong trinh ngam.

Tl mé hinh (3) cé thé nhan thay: néu chon
trwdc bude tién grong “I” va khodng thdi gian cla
“Ta”, thi sb lwong, ching loai clia cac may, thiét bi
thi ¢cdng chinh (thiét bi khoan 16 min, thiét bj xuc
bdc dat da, thiét bi chdng gitr c¢d dinh) co thé xac
dinh trong mdi quan hé véi cac nhém yéu td chi
yéu khac nhau nhu sau:

> Cac yéu td co gia tri khéng dbi hodc co
khodng thay dbi nhé: gia tri buwdc tién guong “I”;
th&i gian cia mét chu ky thi cong “Ty"; théi gian
nap n6é min “T,,"; thoi gian théng gio “Tyy"; thoi gian
giao ca “Ty."; thoi gian dwa gwong vao trang thai
an toan “Ta";

n.t
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Cac yéu tb nay co gia tri ¢ dinh twong dbi. Sau
khi da dwgc chon, ching sé tré thanh nhirng dai
lwong cb dinh. Cac yéu t& nay cd thé xem nhw
khéng gay nén nhitng anh hudng I6n dén két qua
Iwa chon so lwong, ching loai cac may, thiét bj thi
cong chi yéu:

» Cac yéu tb co khoang thay déi I6n khéng lién
quan t6i cac may, thiét bi thi cdng chi yéu: thoi gian
chuén bj khoan cac 16 min “Tey”; thoi gian chong
gilr tam thoi khu vire Itu khong gan guong thi céng

cong trinh ngam “Tag™; thoi gian chuan bi xuc bbc
dat da “Teoxo ; thOi gian chuan bi chong gite cb dinh
“Tepeg s thori gian cho cac cong tac phu tro* Ton"s
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chcg = Z(kcbcg.i'chcg.i); (8)
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» Nhirng yeu t6 co gia tri thay ddi lon lién quan
toi cac yéu tb may, thiét bi thi cong chi yéu: thoi
glan khoan céc 18 khoan “Ty,”; théi gian xic béc
dat da “Ty,"; thdi gian chéng gilr ¢ dinh cong trinh
ngam “Teg';

i=k [ )

Ten =11 ’f‘kh.i-[—k\'k"'ntt ]:| :
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Cac khoang thoi gian “Teg”, Tekn's S P, ‘chcg ;
T " “Tun”s “Txe' “Teg” Phu thudc rat 1&n vao cac hé
36 “kctgl 1 ‘kcbkh i“: “kcbxbln: 1 CngI,s . phl“s “kkh I"s “kxbl '
“keg” tong Ung. Cac hg so nay xac dinh gia tri
phan thoi gian thwe hién hoan toan déc lap (thuc
hién ndi tiép) trong toan bd khoang thdi gian can
thiét clia coéng tac twong tng ther “i” so véi cac
cong viéc khac trong chu ky thi cong céng trinh
ngam. Ching c6 gia tri thay ddi tir 0,0 dén 1,0 va
dwoc chon tuy theo quyét dinh té chirc chu ky thi
cdng clia nguoi thiét ké. Khi ching bang gia tri 0,0,
thi cac cdng viéc nay sé dwoc thye hién hoan toan
song song v&i cac cong tac khac trong chu ky thi
cong. Khi ching béng gia tri 1,0, thi cac cdng viéc
nay sé dwoc thwe hién hoan toan ndi tiép voi cac
cong tac khac trong chu ky thi céng.

. Trén thuc té, cac khoang thoi gian “Tag”, “Teokn »
T s “chcg, “Ten” khéng phu thudc trwc tlep vao
blrée tién gwong “I”. Trong tinh toan, Chung c6 thé xem
nhw |la cac dai lwgng khéng thay ddi va dwoc chon
treéc. Cac khoang thdi gian nay chi duoc thay doi
nhur la nhirng phurong an thiét ké bd sung tiép theo.

Cac khoang thoi gian “Te", “Ty', “Teg” phu thudc
trure tiép vao buéc tién guwong “I". Day |a nhivng dai
lrong cé thé thay dbi gia tri rat Ion, phu thude vao

(10)

(12)

sb lwgng, ching loai, tinh nang ky thuat-cong nghé
clia ba nhom chdng loai may, thiét bi thi cong
chinh. Chting phai dwoc nghién cru thay dbi twong
thng voi su thay dbi clia ba nhém chang loai may,
thlet bi thi cong chinh. Ching ciing 1a déi twgng
can xac dinh trong bai toan nghién clru.

3. Nghién ctu xéc dinh sd lwgng, thanh
phan njéy, thiet bj thi céng chinh khi chon
trwére téc do tién gwong cong trinh ngam

Khi chon trwdc tbc dd tién ‘guong thi cong cong
trinh ngam thi gia tri budc tién guong “I" sau moét
chu ky thi cong la dai lwgng khéng doi. Nguwoi thiét
ké can xac dinh cac yeu t6 khong déi, cac yéu td
thay ddi, mic dd thay dm quy luat thay dbi,... mot
cach hop ly ctua cac yéu t& nham thda méan yeu
cau: |I=const.

Tir két qua nghién ciru mo hinh (3) trén day, co
thé& phan biét ba nhém yéu tb chinh nhw sau:

> Nhom cac yéu té khéng thay doi;

> Nhom céac yéu td thay dbi khéng phu thude
vao “I;

» Nhém cac yéu tb thay déi phy thudc trye tiép
vao “I".

Pay chinh la ba nhom yéu tb can xem xét trong
méi twong quan hitu co véi nhau dé théa man yéu
cau I=const nham tim ra: sb lwong I&n nhat cu thé
cac chang loai cac may, thiét bi cha yéu (°k”, “x”,
“c"); b6 lwong (“ni)”, “ny”, “ne,”) va céc dac tinh kj
thuat (“Pxi", “Pyi", “Pci”) cia cac may, thiét bi cha

yéu cho phwong an thiét ké thir “ thi céng cong

trlnh_pgam )
S0 lwgng 16n nhat cu thé cac chang loai cac
may, thiét bi cha yéu (‘k”, “x”, “c ”) sé dugc Iwa chon

trong nhirng trwéng ho’p cu the theo cac yéu cau,
ky thuat, cong nghé, san xuét,... thyc té thi cong
cbng trinh ngém. Tuy nhién, khong phai luc nao
ciing can s dung s lugng toi da cac ching loai
cac may, thiét bj cht yéu (“Kmax’s “Xmax'» “Cmax’) CO
thé trén thuc té. S6 lwong cac chiing loai may, thiét
bi thi céng thuo’ng nho nhiéu so v&i cac gia tri
twcng ung a5 M s cmax”. Do do, ¢ giai doan
thiét k& dau tién nén bét dau bang gia trj nhé nhét
k=1,0, x=1,0, c=1,0 - NghTa la, dau ti&n nén st mot
chung loai may khoan, mét ching loai may xuc,
mét chang loai may chong gitr (cho riéng ting
ching loai két ciu chéng git). Sau do, sé dan gia
tang sb luo'ng chling loai cac may, thiét bi chi yéu
(“k”, “x”, “c”) cho cac phwong an thiét ké tiép theo
vai dleu kién: kK<Kmax, X<Xmaxs C<Crmax-

3.1. Nghién ctru xdc dinh sé Iweng, ching
loai, tinh ndng mdy, thiét bj thi céng khi chon
trwéc mot nhém chiang loai méy, thiét bi thi
céng chinh
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Khi str dung mét ching loai may khoan, mét
chling loai may xdc, mét ching loai may chéng git
(cho riéng tirng ching loai két cdu chéng git)
k=1,0, x=1,0, c=1,0, Viéc lya chon sb lwgng, ching
loai, tinh néng cho cac may, thiét bi thi cong chinh
cho cong trinh ngdm c6 thé tién hanh theo trinh tw
nhw sau:

> Bwéc 1 - Trong mo hinh (3), tam th&i chon
trwde gia tri bwéce tién guwong “I”, thdi gian cia mot
chu ky thi cong “Te”, thoi gian théng gid Ttg , thoi
gian giao ca “Tg, th&i gian dwa gwong vao trang
thai an toan “T,". Cac khoang thoi gian nap nd min
“Tan', théi gian chuan bi khoan cac 16 min “Ten”
thO’l gian chéng gil¢ tam th&i khu vire lwu khong
gan girong thi cong cong trinh ngam “Tag', tho
glan chuan bj xuc boc dat da “Tey, thdi gian
chuan bi chéng gitr cb dlnh “Teveg » thoi gian cho
cac cong tac phu tro “Ty,” s& dwgce xac dinh theo
cac cong thive (4)+(9);

» Buwoc 2 - Lwa chon chién lwoc chon cac may,
thiét bj thi céng chinh theo ba phwong an nhw sau:

+ Phuong an 1 - Gitr nguyén cac khoang thoi
gian xtc bbc dat da “Ty", thoi gian chéng gitr cb
dinh cdng trinh ngam “Teg” vOi x=1,0, ¢=1,0. Tai
day, cac may, thiét bj xtic béc dat da va chdng gitr
cb dinh sé& dwoc chon.trvdc. Sau dd, sé tim kiém
cac phuong an thiét ké pha hop voi sw thay doi
clia khoang thdi gian khoan cac 16 min “T" véi sw
thay déi twong ng sb lwong may khoan “ng+”,

Ky 4-N
l'kkh.1' (kV:jnkﬁ J

k.1 k.1
Pk_‘I:

chling loai may khoan va ning suét khoan
4+ Phuwong an 2 - Gilr nguyén cac khozng
gian khoan cac 16 mm “Ten”, theri gian chéng giF cd

dinh cbéng trinh ngam “Teg" vOi k=10, c=1.0. Tz
day, cac may, thiét bi khoan va chong gi :: g

phuo’ng an thiét ké phu hop v0’| sw thay B Ci
khoang thevi glan xuc bbc dat da Txb vm S :'_é‘_.
doi twong (rng sb lwong may xuc bbc “Ney”
loai may xtc bbc va nang suéat xtc bbc “Py 1

+ Phwong an 3 - Gilr nguyén cae khoan" thoi
gian khoan cac 16 min “Ty,", thei gian xtc béc dat
da “Ty” voi k=1,0, x=1,0. Tai day, cac may, thiét bi
khoan va xtc bbc dat da sé duoc chon trudc. Sau
do, sé tim kiém cac phuong an thiét ké phu hop
vGi su thay dbi clia khoéng thoi gian chc'mg gitr ¢
dinh cong trinh ngam “Tog" vOi S thay dm fwong
ng so lwgng may chong gi¥r ¢b dinh “ Ne.1 s chung
loai may chdng gitr cb6 dinh v&i ndng suét chdng
gitr “Pe.17;

» Buwdc 3 - Chon cac may. thiét bj thi cong
chinh theo phwong an 1 theo irinh tw nhw sau:

+ Chon tru’o’c cac may thiét bi xuc béc dat da
va chéng git cb dinh: “ny ¢, “Pos”, nay, “P“",

+ Xé&c dinh cac khoang thé&i gian xuc bbc dat da
“Tw”, thoi gian chdng gir ¢b dinh cong trinh ngadm
“Teg" theo cac cong thucL1‘l| (12) v&i x=1,0, c= 1,0;

+ Xac dinh nang suét clia may khoan “P, théa
man nhu cau ly thuyét theo cong thirc:

(13)

T

+ Lwa chon may khoan theo gia tri “Px " vira
thu dwoc theo cong thire (12). May khoan duwoc
chon sé c¢6 gia tri nang suat khoan “P.” Ién hon
gén nhat so véi gid tri tri “Py” vira thu dwoc theo
cong thire (13);

4+ Nhw vay, khi thay déi gia tri ning suét khoan
“P" Ién hon gan nhét so vai gia tri tri “Py 4", ching
ta sé vi pham s tdn tai ciia mé hinh (3), lam thay
ddi gia tri bwdce tién gwong “I” sau mét chu ky thi
cong. Dé cho “I” khéng thay ddi, can Iya chon mét
hodc mét s6 théng sé phu hop kha thi & bwdc 1 dé
didu chinh tir cac thong sé sau day: thoi gian giao
ca “Tg.', thoi gian dwa guwong vao trang thai an

ck ~ (Tgca +Topkn * Ton + Ttg + Ty + Tctg + Tebxt + Toh + Txp + Tcg )

toan “Ty", thdi gian chéng gilr tam théi khu veee leeu
khéng gan guong thi cong cong trinh ngam “Tg";
thoi gian chuan bi khoan cac 16 min “Teye”, thoi
g|an chuan bj xuc boc: dat da Ty, thei gian
chuan bi chéng gitr cé dinh “Teneg', th&i gian cho
cac cong tac phu tro “T,,”. Trong do, dau tién nén
lwa chon hai théng sé: thei gian giao ca “Tge'; thovi
gian dwa guong vao trang thai an toan “Ta";

+ Sau khi thay thé gia ti “Py” vao vi tri “Pi+”
twong ng trong md hinh (3), tbng thdi gian giao
ca “Tges” va thoi glan dwa guwong vao trang thai an
toan “T..” sau khi diéu chinh “(Tgca'l'Tat) sé duoc
Xac dlnh theo céng thivc:

k,n 1.0 _ .
(Tgca F Tat) = {Tck = lichkh +Ton + Ttg + Tctg + Tepxp + chcg T lph * LKy, 1- [kw:,:tlt:J + Ty + Tcg :”a (14)
ki-"'k. 1Tk

+ Néu phwong an chinh stra trén day khéng
thda man, thi tién hanh lua chon thém cac théng sb
khac dé thda man yéu cau clia md hinh (3) voi
|=const: th&i gian chéng gilr tam th&i khu vire lwu
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khéng gan guong thi céng cong trinh ngém g PR
thdi gian chuan bi khoan cac 16 min “Te’; thoi
glan chuan bi xuc boc dat da ‘T thoi gian
chuan bj chdng gitt cd dinh “Teue,”; thei gian cho
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cac cbng tac phu tro “T,” theo cac cong thirc
G)9); )

» Buwéc 4 - Chon cac may, thiét bi thi cong
chinh theo phwong an 2 theo trinh tw nhw sau:

+ Chon. trwéc cac may khoan va may, thiét bj
Chéng g”:P “nk.1"s “Pk.1”: “nc 1"! “Pc1 '

|k kvx18tc“nknr
o kx.1 Ny 1

+ Xac dinh cac khoang thoi gian khoan céac 16
min “T,", thdi gian chéng gitr cb dinh “Ty" theo
cac cong thirc (10), (12) voi k=1,0, c=1,0;

+ Xac dinh nang suét cla cac may, thiét bi xac
bdc dat da “P,4” thda man nhu cau ly thuyét theo
cbng thirc:

X1~

+ Lwa chon may, thiét bi xtc bbc dat da theo
gia tri “Py 4" vlra thu dwoc theo cdng thirc (15).
May, thiét bj xtic béc dat da dwoc chon sé cé gia
tri nang suat xuc bbc dat da “P,’ 1&n hon gan
nhat so v&i gia tri tri “P,4” vira thu dwoc theo
cdng thire (15);

+ Nhuw vay, khi thay ddi gia tri nang suét may,
thiét bi xtc bbc dat da “P,’ Ién hon gan nhét so
Vv&i gia tri tri “Px+”, chiing ta sé& vi pham su ton tai
ctia md hinh (3), lam thay dbi gia tri budc tién
gwong “I" sau mot chu ky thi cong. D& cho I’
khong thay déi, can lwa chon mét hodc mot sb
théng s phu hop kha thi & bwdc 1 dé diéu chinh
tir cac thong sb sau day: thoi gian giao ca “Ty.”,

_Tck - (Tgca * chkh + Tnn T Ttg & Tat + Tctg + chxb + Tph BE Tkh + Txb)

(15)

thoi gian dwa gwong vao trang thai an toan “T,/,
thoi gian chéng gitr tam th&i khu vire Iy khong
gan guong thi cong cong trinh ngam “Tag » thoi
glan chudn bj khoan cac 16 min “Ten”, thoi glan
chuén bj xuc boc dat da “Tuye”, thoi gian chuén bj
chong gitr cb dinh “Tebeg”s thoi gian cho cac cong
tac phu trg “Tph” Trong d6, dau tién nén Iya chon
hai théng s0: thoi gian giao ca “Ty."; thoi gian dwa
guwong vao trang thai an toan “T,”;

+ Sau khi thay thé gia tri “P,” vao vj tri “P,+”
twong ng trong moé hinh (3), tdng théi gian giao
ca “Tgea" va thoi gian dwa gwong vao trang thai an
toan “Ty" sau khi diéu chinh “(Tga*+Ta)” S& dugc
xac dinh theo cbng thirc:

; k
(Tgca +Tat ) = {Tck . |:chkh +Ton + Ttg + Tctg + Topwp + chcg + Tph +kKyp 1- [MJ +Tn + T :|} (16)

+ Néu phwong an chinh stra trén day khéng
thda man, thi tién hanh Iwa chon thém cac thong so
khac dé théda man yéu cdu cia mé hinh (3) voi
I=const: thoi gian chéng gitr tam th&i khu vue lwu
khong gan guong thi céng cong trinh ngdm “Ty,";
thoi gian chuan bj khoan cac 16 min “Tey”; thoi
glan chuédn bj xtc boc dat da “Tew’; thoi gian
chudn bi chéng gitr cb dinh “Tebeg > thi gian cho
cac cong tac phu trg “T,," theo cac cbng thirc
(5):(9); ,

» Buwoc 5 - Chon cac may, thiét bj thi céng
chinh theo phwong éan 3 theo trinh tw nhuw sau:
~ 4 Chon trwéc cac may khoan va xtc béc déat
Gd: "N, “Pra’s "M, Pt

+ Xac dinh cac khoang th&i gian khoan céac 16
min “Ty”, thdi gian xtc bbc dat da “T,,” theo cac
cgng thiee (9), (10) v&i k=1,0, c=1,0;

1 + Tai day co thé str dung “c” chling loai két cau
chong gitr ¢6 dinh khac nhau cho céng trinh ngam.
Tong thoi gian chong gitr “Teg” cho “c” chang loai
két cdu chdng gitr cb dinh khac nhau sé dwoc xac

VQJ
I:’c.’[ =

lKegq.| ——
) (kc.1-nc1 Pc1

kx.1'nx.1

dinh theo cong thirc (12). Mb&i ching loai két cAu
chdng gilv thir “i” phai méat thoi gian chéng gilr
“Tegi” Nnhw sau:

V..
Tt = | LRy, 1] el |1,
2 { Cg'l[kc.i'nc.i'Pc.iH

+ Chon ching loai két cau chong gitr can thay
ddi sb lwong, nang suat chéng git the “i". Gia st
i=1, thi th&i gian chong gilr “Teg 4" s€ nhw sau:

V,
Tog1 =|1Keg 1| 21— | |;
B { " (kc.1-nc.1-Pc.1 H

+ Khi do, tong thoi gian chéng gilr cho céc
chlng loai két cau chong git con lai “(c-1)" “Teg 20)”
sé xac dinh theo cdng thirc:

T = lizzclk [——VC-i H ;
(2-c) =" ;
B i=2 i Ke.i-Ne,i-Pej

+ Xac dinh nang suat clia may, thiét bi chéng
gitr co dinh thtr “i=1" “Pg 1" théa man nhu cau ly
thuyét theo cong thirc:

|

(17)

- (18)

(19)

T

ck ~ |:Tgca +Teokn + Ton + Tig + Tat + Totg + Tebxp + Tph + Tkn + Txp + Tcg.(2—c)] -

(20)
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+ Lwa chon méy, thiét bi chéng gitr cb dinh thir
“i=1" theo gia tri “P..1" vira thu duoc theo cong thirc
(20). May, thiét bi chéng gitr ¢ dinh thi I 17" dwec
chon s€ co gia tri nang suat chdng gir ¢6 dinh thir
“i=1" “P.” I&n hon gan nhat so v&i gia trj tri “Pe+”
vira thu dwoc theo cong thirc (20);

+ Nhuw vay, khi thay dbi gia tri ndng suat may,
thiét chéng gitv cé dinh thir “i=1" “P." Ié6n hon gan
nhat so v&i gia tri tri “P..+", ching ta sé vi pham s
tdn tai ciia md hinh (3), 1am thay déi gia tr; buéc
tién guwong “I” sau mot chu ky thi cong. DPé cho ° T
khong thay ddi, can lwa chon mot hodc mot sb
thdng sd phu hgp kha thi & bwdc 1 dé didu chinh
tr cac thong sd sau day: thoi gian giao ca ‘T,

(Tooa*+ Tt _{Tck{Tm + T+ Tig + Tetg * Tets + Tetog + Ton +I..kog_1{

+ Néu phuwong an chinh stra trén day khong
thda man, thi tién hanh Iwa chon thém cac théng so
khac dé théa man yéu cau cia md hinh (3) voi
I=const: th&i gian chdng gitr tam thoi khu vue lwu
khéng gan guong thi cong cong trinh ngam “Tuy’,
thoi gian chudn bi khoan cac 16 min “Tey”, thoi
glan chuan bi xuc boc dat da “Tope', thoi gian
chuan bi chéng gitt ¢d dinh “Teneg", thdi gian cho
cac cong tac phu tro “T,,” theo cac coéng thirc
(5)+(9).

3.2. Nghién ctru xdc dinh sé lweng, ching
loai, tinh ndng mdy, thiét bj thi céng khi
chon trwéc nhiéu chiang loai mdy, thiét bj thi
céng chinh

Khi st¢ dung nhiéu ching loai may khoan, may
xuc, may chéng gitr k>1,0, x>1,0, c>1,0, viéc lua
chon s6 lwgng, ching loai, tinh nang may, thiét bi
thi ¢dng chinh cho céng trinh ngam trd nén rat
phtrc tap. Tai day s6 Iwo’ng cac yéu tb thay doi sé
rat Ion. Viéc tim kiém mét t& hop xac dinh cac yéu
t6 phtrc tap trong mo hinh (3) dé dam bao cho
bwéc tién guong thi cdng khong ddi (I const) sé
gap rat nhiéu kho khan. Tai day, cé thé giai quyét
bai toan theo nhirng dinh huwéng chinh nhw sau:

» Chon trwd'c mot s6 han ché, co thé cho may
khoan, may xtc, may chéng gi;

» Tién hanh gidi quyét bai toan so' bd cho tirng
nhom riéng & may khoan, may xuc, may chong gir;

» Khi gidi quyét bai toan cho tirng nhom riéng Ié
may khoan, may xtc, may chéng git¥, thi cac nhom
may, thiét bi khac sé gitr nguyén khong thay dbi;

> Sau do, tién hanh giai quyét bai toan cho
tirng nhom riéng 1& may, thiét bi thi céng chinh.
Tai day, dau tien chon mot loai may, thiét bi thay
ddi, con cac loai may, thiét bj khac trong nhém
van gil nguyén;
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thoi gian dwa gwong vao trang thai an 020 °
thoi gian chong gitr tam thoi khu vuc fuu -“*”g
gan gwong thi cong cbng trinh ngér“ T . thoi

gian chuan bj khoan cac 16 min “T.". $7 gian
chuan bi xuc boc dat da “Tepx', thdi gian chuin Di
chéng gitk c6 dinh “Tepey”, thoi gian cho cac cdng

tac phu tro “Toy". Trong do, dau tién nén ez chon
hai théng so: thoi gian giao ca “Ty."; thei gian dua
guwong vao frang thai an toan “Ty";

+ Sau khi thay thé gia ti “P." vao vi tri “P..
twong ng trong md hinh (3), tbng thoi gian giao
ca "Tgca va thdi gian dwra guong vao trang thai an
toan “T4" sau khi diéu chinh {TgeatTar)" s€ duoc
xac dinh theo cdng thirc:

Vg ) -

_ Vel g T A Toog | (@1)
ot To g

Ke1MerFer ) =l C’}}

» Noi dung gidi quyét bai toan sé dwa vé thuc
hién theo trinh tw cia muc 3.1. Tai day, chwa can
phai xac dinh sy diéu chinh “(Ty.+Ta). Viéc diéu
chinh ° (Tgca+Tat)" chi thuc hién sau khi xac dinh so
bd xong cac ching loai may va thiét bi thi cong
chinh & tat ca cac nhom.

4. Két luan

Phwong phap nghién cu xac dinh sé lurong,
chiing loai, tinh nang cho cac may, thiét bi thi cong
chinh khi chon trwéc toc 6o :é', gwrong sau mot
chu ky “I” trén day van chwa giai quyét tron ven bai
toan. Trén thuc té, t6 hop nhirng thdng sé thi cong
phu hop rat nhiéu va rat phirc tap. Bai toan trén
day van can dau tw nghién ciu thém, dac biét cho
truéng hop khi phai chon tredc nhiéu chiing loai
may, thiét bj thi céng chinh.OJ
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SUMMARY

| The article shows the research result |
| selecting the quantity, ingredient, properties |
| for the machines, equipments using for
. driving underground construction when the

driving tunnel face velocity is selected
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VTH swu tém

PHAN TiCH SU C0...

(Tiép theo trang 35)

SUMMARY

When supporting pressures applied at the |
. tunnelling face and/or the TBM tail are too |
. high, blow-out occurs leading to the collapse |
| of tunnelling process. This blow-out condition |
. is normally calculated as the upper boundary |
| of supporting-pressures in tunnelling design,
| especially when tunnelling in soft soil conditions |

. and with shallow depths. This paper presents |
| recent blow-out models in the world and |

introduces a new model for analysing blow- |

' out when tunnelling in multi-layered soil. An

analysis for a blow-out case study of Hochiminh |
Metro Line 1 Bén Thanh-Sudi Tién, Vietnam |

. shows a good agreement between observed |

' data in the field and analysed results from |

. the multi-layered soil blow-out model.

NGHIEN CUU SU DUNG...

(Tiép theo trang 39)

Trach nhiém phap ly cha cac tac gia bai bo:
Cac tac giad hoan toan chju trach nhiém vé cac sbé
liéu, ndi dung céng b6 trong bai bao theo Luét Bao
chi Viét Nam

SUMMARY

Toprotectthe large cross-sectionunderground |

| constructions at large depths, some countries |
| in the world (such as Russia, Poland, Ukraine, ||
| etc.) have put into use V-shaped steel (SVPU) |
| replacing U-shaped steel (SVP). Because, V- |
| shaped steel (SVPU) has many improvements |
| in geometric cross-section characteristics, the |
| mechanical properties and joints construction |
. wich help to increase the load carrying |
| capacity, bending, twisting and stability level. |
. Nowadays, Quang Ninh underground coal |
| mines are going deeper, so that the applying |
| the V-shaped steel (SVPU) increases the |
| stability and security level for underground §
| constructions in mines.
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