KHOA HOC VA CONG NGHE MO

NGHIEN CUU XAY DUNG CAC CONG THUC XAC BINH
CHIEU SAU LO MIN KHI THI CONG PUONG HAM

hidu sau 16 min 1a mét thong sé k§ thuat
( phtrc tap phu thudc vao td hop nhiéu yéu td

ky thuat, cong nghé, t6 chirc thi cong khac
nhau [1], [2].

1. Phwong phéap téng quat ly thuyét xac dinh
chiéu sau 16 min

P& xay dwng phwong phap tdng quat xac dinh

chiéu sau 16 min khi thi céng dwérng hdm nén chip

nhan mét s6 diéu kién ban dau sau day [1]:

% Thoi gian clia mét chu ky thi cdng dudng

ham “Ty” dwoc lwa chon theo didu kién sau:

Te=(Nea. T 03)5,24 gio. (1)
Tai day: n., - SO lwgng €a cong tac trong chu ky thi
cong; Tea - Thoi gian cla mdt ca cdng tac, gio;
T.a=6; 7; 8 gib;

% Tbéng thoi gian cha mdt chu ky thi céng
dudng hadm “T.” phai dwoc hinh thanh tir tbng céac
khoang th&i gian cha cac céng viéc the " “T.k"
thwe hién néi tiép nhau trong chu ky thi céng [1]:

i=n
Toc =2 (Tiki). 2)
i=1
Tai day: T; - Thoi gian can thiét dé hoan thanh cong
viéc thiy 1", gior; k; - Hé sb thé hién mire d6 doc lap
thire h|en phan cdng viéc ther ", 0<ki<1,0; n - Toan
bd s6 lwong cong viéc phai hoan thanh trong
khoang th&i gian cia mét chu ky thi cong “Te”;

Hé s6 "k xac dinh gia tri thoi lweng “(Tik)’
trong toan bd théi gian “T;” phai thwce hién hoan
toan doc lap (thuc hién néi tiép) so véi cac cong
viéc khac trong chu ky thi céng dwérng ham.

Tw day, VO Trong Hung da tim ra phuwong trinh
tdng quat xac dinh chiéu sau 1& min khi thi cong
dwong ham [1]:

i=m i=m
Tek —Ki- > (To.coi) - ki- 2 (To.cti) -
=y =l S Hi ~0.(3)
Ki. (TI cb. |) ki. Z{ $ct.i$)j|
i=1 i=1 |.ct.i
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Tai day: m - Nhom “m” cac cong viéc thi “i" (i=1+m)
khéng phu thude vao chiéu sau 16 min “I”; p - Nhém
“p” cac cong viéc thr “i” (i=1+p) phu thuoc vao chiéu
sau 16 min “I”; (m+p) Tocbi- Thei gian hoan thanh
cac cong tac chuan bj cho céng viéc thi “i" khéng
phu thudc vao chiéu sau 16 min “I", gi®’; Toe - Thoi
gian hoan thanh cong viéc tho " kh()ng phuy thuéc
vao chiéu sau 16 min ‘", gi®; Tiwi- Thdi gian hoan
thanh cac cong tac chuén bi cho cong viéc they "
phu thudc vao chiéu sau 16 min “I", Qio; Tieti - Thm
gian hoan thanh cong viéc thi “i" phu thudc vao
chiéu sau 16 min “I", gio; Vi«i(l) - Ham sb xac dinh
khéi lwong clia céng viéc thir “i” phu thudc vao chiéu
sau 16 min “% P, «; - Kndi luang cla cong viéc thir "
phu thudc vao chidu sau I min co thé hoan thanh

trong mét don vj thoi gian;

Tt [V;;““)} @)

.cti

Phuong trinh (3), céng thic (4) da duwa ra
nhitng dinh huéng ly thuyét d& xac dinh cac
khodng thoi gian can thiét d& hoan thanh cac coéng
tac trong chu ky thi céng va chiéu sau 16 min. Tuy
nhién, nhirtng két qua nghién clru nay chua tra 1oi
dworc hai cau hoi sau:

< Lam thé nao xac dinh cac khoang thdi gian
can thiét d& hoan thanh cac cong tac cau thanh
mét chu ky thi céng dwéng ham?

< Cdng thirc xac dinh chiéu sau 16 min khi thi
coéng dwéng ham cé dang cu thé nhw thé nao trong
nhirng t& hop nguyén téc t6 chirc chu ky cong tac
va cac chiing loai may, thiét bj thi céng duwdng ham
cu thé?

2. Xac dinh cac khoang th&i gian hoan thanh
cac cong viéc trong chu ky thi cong

2.1. Nhém cac céng viéc khéng phu thudc
vao chiéu sau 16 min

Nhdm “m” cac céng viéc the “i” (i=1+m) khéng
phu thudc vao chiéu sau 16 min “I” bao gém céc
cbng viéc sau day [1]:
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< Cong tac ban giao ca, tiép nhan ca tai thoi diém
cudi ca, dau ca méi trong chu ky thi cong “Tgea';
< Cong tac nap nd min “Trom’:

Tonm =(¥1m_] (5)

nm-Ncn

Tai day: N - Sé lwong 16 min trén gwong thi cong
dwong ham, 16 min; t,, - Thoi gian d& moét cong
nhan nap xong moét 16 min; gioxngudi/(I6 min); Ko
- Hé s6 anh hwong gitra cac cong nhan dong thoi
tham gia nap min trén gwong; knn<1,0; N, - S6
lwgng cac cong nhan ddng thoi tham gia nap min
trén gwong, nguwdi;

% Cong tac thong gié guong thi cdng sau khi né
min “Ty"; Tg=0,5 gio;

% Cong tac dwa guong vao trang thai an toan “Tx";

< CoOng tac chong gitr tam thei khu vic lwu
khéng vira hinh thanh sat gwong thi cong sau khi
nd min “Tctg".

% Céc cong tac phu trg (kéo dai dudng dudng
éng, dworng cép, lap dat dwong xe,...) “Tony”

Trong céc thodi gian trén, chi cd “Tgn” ©O the
thuc hién song song, mét phan song song hodc ndi
tiép v&i cac cong tac khac trong chu ky thi céng
thdng qua hé s0 “Kpn,”. Cac cong tac con lai nén
thwe hién néi tiép theo trinh tw logic v0’| cac cong
tac khac trong chu ky thi cdng.

2.2. Nhém cédc cbng tdc chuan bj cho cdc céng
viéc phu thudc vao chiéu sau 16 min

Nhom “p” cac cbng tac chudn bi “T,s,” cho cac
cong viéc viéc ther “i” (i=1+p) phu thudc vao chiéu
sau 16 min “” sé thwe hién doc lap, khong phu
thudéc hodc phu thudc rat it vao chiéu sau 16 min
bao gdm nhiing cong viéc chinh nhw sau:

% Cobng tac chuan bi khoan cac 16 khoan trén
guwong thi cong; :

+% Cong tac chuan bi xtc bbc dat da;

« Cong tac chuan bi chdng gir ¢b dinh.

2.3. Thoi gian hoan thanh céng tdac khoan cac
16 khoan

Thoi gian hoan thanh cong tac khoan cac 16
khoan trén gwong thi céng bao gdm hai thanh phan

< Thoi glan “Tiekn Cho cac cdng tac chuan bi
khoan cac 16 khoan khéng phu thudc vao chiéu sau 16
min: chuén bi khu vuc guong thi cong dwdng ham;
danh dau cac 16 min trén gwong; chudn bi may, thiét
bi khoan cac 16 khoan trén gwong dudng ham:;...;

< Thoi gian “Ti ek’ hoan thanh céng tac khoan
cac 16 khoan.

Tl (4), thoi gian “T) e Xac dinh theo cong thire:

Ti.ctkh —[lllﬁ%::}”} X
.CL.

Tai day: Vqwn(l) - Ham sé xac dinh khéi lwgng cla

cong tac khoan 16 khoan phu thudc vao chiéu sau
16 min “I", m; Vieun(=(N.I), m; N - S6 lwgng 16 min
trén gwong thi cong; | - Chidu sau trung binh cla
cac 16 khoan trén guong, m; Piaxn - Khdi lwong
clia cdng tac khoan 16 khoan cé thé hoan thanh
trong mét don vi théi gian, m/gid.

Khéi lwong ctia cong tac khoan cac 16 khoan
hoan thanh trong mét don vj théi gian xac dinh cho
hai trirdng hop nhw sau:

% Trwdng hop str dung modt loai may khoan:
P.ctx=(Kih-Nih- th) (7)
Tai day: kg, - H& s6 anh hwdng clia cac may khoan
hoat déng dong thoi trén guong; kn<1,0; Ny, - sSé
lwong may khoan c6 thé déng thoi st dung trén
guong; Py - Téc do khoan thwc té clia mdt may

khoan, m/gi&;

s Trwdng hcrp, st dung nhiéu loai may khoan:

Pictkh = Kkh- Z(nkhl Pkh.i ) (8)
i=1

Tai day: kg, - Hé sb anh hwdng clia cac may khoan
hoat déng dbng thoi trén guwong; kew<1,0; Ngni,

Nkh.2.--» Mknk - SO Ibong cac may khoan chiing loai
thr 1, 2,..., k co thé dong thoi sl dung trén guong;
th<1, th_g,..., th.k - Toc df) khoan thl_.l’C té cla mﬁt

may khoan cho tirng ching loai may khoan tha 1,
2,..., k co thé dbng thei st dung trén guwong, m/gid;
k - S lwong chiing loai méy khoan khac nhau co
thé dong thoi stiv dung trén guong.
- Tlr day, thdi gian hoan thanh céng tac khoan
cac |16 khoan trén gwong xac dinh nhw sau:
< Trwong hep sir dung moét loai may khoan:

N.|
Tl.ctkh :[#J 9)
© Kkh-Nkh-Pkh
% Trwong hop sir dung nhiéu loai may khoan:
N.I
Tictkh = == (10)

K- (kn.i-Pen.i)
i=1
2.4. Thoi gian hoan thanh céng téc xtic béc dat dd
Thoi gian hoan thanh cong tac xuc boc dét da
tai gwong bao gdm hai thanh phan:
< Thoi glan “Tieoxp Cho cac cdng tac chuan bi
xtuc bbéc dat da tai gwong khoéng phu thudc vao
chidu sau 18 min: chuan bj khu vue xtc bbc dat da
tai gwong; chuan bi may, thiét bi xic béc dat da tai
guong;...;
< Th&i gian “Tigx” hoan thanh cbng tac xuc
bbc dat da. Tir (4), “Tcxe” Xac dinh theo cong thire:

VI.ct.xb(')
T ctxb =| /=5 |. 11
l.ct.xb { B ctxt } (11)

Tai day: Viqe(l) - Ham sé xac dinh khéi lwgng cla
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cdng tac xtc bc dat d& phu thudc vao chidu sau 16
min “I, Mm% Vieo()=(Senlnky), m® Se - Dién tich
mat cét ngang thi cong clia dwong ham, m? - Hé s
thira tiét dién (hé sb lem, hé sb pha thira,...); | - Budc
tién gwong ly thuyét clia dwéng ham sau mét chu ky
thi cong (chiéu sau 16 min), m; n - Hé s6 st dung 16
min; ky - H& sb né r&i cla dat da sau khi nd min;
PLexs - Khdi lrong clia cong tac xuc bbe dat da co thé
hoan thanh trong mét don vi thdi gian, m ."gIOF

Khéi lwong clia cdng tac xtc béc dat da hoan
thanh trong mét don vi théi gian xac dinh cho hai
truf)’ng hop sau:

% Trwdng hop st dung mét loai may xtc bbc:

P.ctxo™(Kxp-Nxp- be) (12)
Tai day: ke - Hé s6 anh hwdng cia cac may xuc
boc hoat dong dong th&i trén gwcmg, Kyp<1,0; Ny~
S6 lwgng may xuc bbe co thé dong thoi st dung
trén guong; Py, - Nang suat xdc bbc thuc té cla
mot may xuc bde, m /glof

< Trwong hop st dung nhiéu loai may xuc béc:

1=X
Plotxb = Kxb- 2 (Mxb.i-Pxbi ) (13)
i=1
Tai day: ke - Hé sb anh hwéng cla cac may xic
bbc hoat déng ddng thoi trén guong; kyw<1,0; Ny 1,
Nyb.2,-s Nxpx - SO lwgng cac may xuc bébe chiing loai
the 1, 2...., x c6 thé dong thoi st dung trén guong;
Pyb.1s Pxb2,--s Pxox - N8ng suét xtc bbce thue té clia
mot may xtc.bde cho tirng chang loai may xuc béc
thr 1, 2,..., x ¢6 thé ddng thoi st dung trén guwong,
m°/gior; x - S& Iwong ching loai may xtc bbc khac
nhau cé thé ddng th&i si dung trén gwong.
T day, thdi gian hoan thanh céng tac xtc béc
d4t da xac dinh nhuw sau:
% Trwdng hop sl dung mét loai may xtc bbe:

Sic.nlnk
Tictxb = (H} (14)
xb-Mxb -Fxb :
% Truéng hop st dung nhidu loai may xutc béc:
Ste.plnk
Tictxb =15 sy (15)

I=X
Kxb -2 (Nxb.i-Pxb.i)
i=1
2.5. Thoi gian hoan thanh céng téc chéng giiv
Céng tac chdng gitr dwérng ham dworc tién hanh
voi nhiéu ching loai két cdu, cong nghé khac
nhau, ddi héi st dung nhiéu phwong phap riéng
biét, phu hop dé xac djnh thoi gian hoan thanh.
a. Str dung két cau bé téng lién khoi
Thoi gian hoan thanh cong tac chéng gitr dwong
ham bang két cau bé téng lién khébi bao gém:
+ Thoi gian “Tiwet cho cac cdng tac chuan bj
chéng gitr khong phu thudc vao chidéu sau 16 min
(trtr tredrng hop str dung cop-pha I8p rap thi cong):
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chudn bi khu vyre d6 bé téng; chuan bi, dich chuyén,
dinh vi cdp-pha tai vj trf thi céng: chuén bj vat liéu bé
téng; van chuyén, chuan bj may bom bé téng:...;

«» Thoi gian“T qn hoan thanh cbng tac dd beé
tdng cho dét dé.

T (4), thévi gian “T, " xac dinh theo cdng thirc:

TICt - _l:VI ct. bt(l)} (16)

l:’I ct.bt

Tai day: V|, ctbt (I) - Ham sb xac dinh khéi Iuong cla
cbng tac chéng gitr phy thudc vao chiéu sau 16 min
v, m% Vios)=(St.p- Sea).lm), m® Sy - Dién tich
mat cat ngang thi céng cua duo'ng ham, m*: Ssd -
Dlen tich mat cat ngang st dung cla dwcng ham
m?%; - Hé sé thira tlet dién (hé sb6 lem, hé sb pha
thu=a J; | - Buéc tién guong ly thuyet cla dwong
ham sau mot chu ky thi cong (chiéu sau 16 min), m;
n - Hé s slr dung 16 min; P st - Khoi Iwo’ng cla
cobng tac chdng gi bang bé téng lién kh0| co thé
hoan thanh trong mot don vi thoi gian, m !glo

Khoi lveng cua cong tac chong gilv bang bé
téng lién khdi hoan thanh trong mét don vi thoi
gian x&c dinh cho hai trwdng hop sau:

% Trwong hep str dung mét loai may bom bé tong:

PLct.bF(kbt-nbt-Pm‘)- (17)
Tai day: ky - H& s0 anh hwéng clia cac may bom
bé téng hoat ddng déng thoi trén guong; kp1,0;
Mot~ S6 Iwgng may bom bé téng co thé dong tho
st dung trén guong; Py - Nang suat chéng gitr
thye té cla mot may bom bé tong, m /glcr _

% Truwdng hop str dung nhigu loai may bom bé téng:

i=b
= kpt- 2. (Mot.i-Pot.i ) (18)
i=1

Tai day: ky - Hé sb6 anh hudng cla cac may bom bé
tobng hoat déng d?)ng thoi trén gwong; kn<1,0; Neg,
Pl Pl = 50 Iong cac may bom bé téng chiing loai
thir 1, 2,..., b ¢ thé ddng thoi st dung trén guong;
Putt, Poizy-s Potn - NdNg suét xtc béc thuc té cla mot
may bom bé téng cho tlrng ching loai may bom bé
tong ther 1, 2,.., b c6 thé dbng thoi st dyung trén
guong, m*/gid; b - S6 Iwong chiing loai may bom bé
tong khac nhau cé thé ddng thoi ste dung trén guong.

T day, thoi gian hoan thanh céng tac chdng
gitr bang két cau bé tdng lién khdi trén gwong xac
dinh nhw sau:

< Trwong hop st dung mdt loai may bom bé tdng:

T| tbt = (StC'H_ SSd)‘ITI i (19)
— Kpt-Nbt -Pot :

% Truwdng hop st dung nhiéu loai may bom bé tong:

S Seq )
Tictbt = ( b sa )l (20)

kpt- D (Nbt.i-Pot, )
i—1

P.ct.bt

o
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b. Str dung két cau bé téng cot thép lién khoi

Thei gian hoan thanh céng tac chéng gitr duong
ham bang bé téng cét thép lién khéi bao gdm:

% Thoi gian “Ticpet’ cho cac cdng tac chudn b
chéng gitr khéng phu thudc vao chiéu sau 16 min
(trie trwong hop st dung cép-pha I&p rap tha
cong): chudn bi khu vuc d6 bé tdng; chuan bi cbt
thép; chuén bi, dich chuyén, dinh vi cdp-pha tai vi
trf thi cdng; chuan bj vat liéu bé téng; van chuyén,
chuan bj may bom bé tong;...;

% Thoi gian“T,q. hoan thanh cong tac lap rap
cht thép;

% Thoi gian“T, 4 hoan thanh céng tac d6 bé
téng cho dbt dé.

T (4), thei gian“T, ¢ hoan thanh cong tac 1ap
rap cbt thép xac dinh nhu sau:

T = [w o ct(l)}

|:’I ct.ct

Tai day: Vi ca(l) - Ham sé xac dinh khéi lwvong cong
tac 1ap rap cot thép, m?; » Vieta)=(Pet.lm), m; Pg -
Chu vi két ciu cbt thép Cl"ong glu’ dworng ham, m; |
- Budc tién guong ly thuyét cia dwdng ham sau
mdt chu ky thi cdng (chiéu sau 16 min), m; n - Hé
s6 st dung 16 min; P, ¢« - Khéi lwong cla cong tac
I&p rap cét thép trén don vj dién tich cé thé hoan
thanh trong mét don vi thoi gian, m?/gid,

P l.
Tl.ct.ct :{F’idt ﬂ
.ct.c

Thoi gian“T e’ hoan thanh cdng tac dé bé téng
cho d@ét dé xac dinh twong tw nhw trén theo cac
cbng thire (15)+(19).

c. Str dung céc loai két cau lap ghép

Thei glan hoan thanh cbng tac chéng gitr béng
céc loai két cau lap ghép (khung chéng, tubin, khéi
chéng duc sén,...) bao gém:

< Thoi gian “Tieke cho cac cdng tac chudn bi
chéng gitr khéng phu thudc vao chiéu sau 16 min:
chuadn bi khu vuc I&p dwng khung chéng; van
chuyén két céu; chuan bi may, thiét bi Iap dung két
cAu lap ghép;...

 Thoi gian “Tiae" hoan thanh cong tac lap
dwng cac két cAu 1&p ghép.

TUr (4), thdi gian T k.’ xac dinh theo cong thirc:

M.ctke(D)
T, ot ko = | otkel) |
ke [ Pl ctke J

Tai day: V «ke(l) - Ham sé xac dinh khéi lwong cla
cong tac chdéng gir phu thude vao chiéu sau 16 min
“I, m; thkt(l) [(I.m)/lc], m; | - Budc tién guong ly
thuyet clia dwo’ng ham sau mot chu ky thi cdng
(chleu sau 16 min), m; n-Hé so st dung 16 min; I
- Khodang cach gitra cac khung chéng “kc”, m/ke;

(21)

(22)

(23)

Pietke - Khdi lwong khung chéng cé thé hoan thanh
trong mét khoang don vi théi gian, ke/gid.

Tl day, thoi gian hoan thanh cong tac chéng
gi® bang cac két ciu lap ghép xac dinh nhw sau:

In
Tl == |:
l.ctke [IkC.P]_ct.kc }

d. Str dung vi neo
Thoi gian “Tign' thi cdng vi neo tinh theo cong thire [2]:
Tictvn = Tictn1 + Tictn2 =

_ ( In.NnpiLn ]J{l.n.Nn.tn
an-Nkn.n-Pkn.n an

Trong d6: T cn1 - Thoi gian khoan cac 16 khoan dé 1ap
dat vi neo trong mét chu ky cong tac, gio; Ticne - Thoi
gian lAp dat cac vi neo vao cac 16 khoan trong mot
chu ky céng tac, gio; N, - S6 lwgng vi neo trong mot
vong neo, neo; L, - Chiéu dai mét vi neo, m/neo; a, -
Khoang céach gilra cac vong neo, m; ng,p, - S6 lwong
may khoan dé khoan cac 16 khoan Iap dung vi neo,
may; Pinn - Téc d6 khoan clia cac may khoan 16 neo,
m/i(mayxgi®); t, - Thoi gian 1&p dwng mot két cau vi
neo vao trong mét 16 khoan neo, gid/neo.

e. Strdung bé téng phun dé chéng giik duong ham

Thoi gian “Tiep” thi cong bé téng phun dé chéng
gitr dwong ham tinh theo cong thive [2]:

(24)

J, giv.  (25)

- Vohdl  Cdip-ldipPdip
lL.ct.btp= P o ki B =
bh.tt ph-Poh.it i (26)
_ Cdiplnagipbdip Sl
- Kph-Pon.it

Trong do: me Khéi lvong cong tac phun bé téng
trong mét chu ky thi cong du’crng ham, m”; Pphu Nang
suét phun bé tong thuc té de tao nén két cau chéng gite
be tong phun theo yéu cdu trong diéu kién cu thé,
m /glo’ Cap - Phén chu vi dwéng hdm phai tién hanh
phun bé tong, m; lg,p - Chiéu dai doan duong ham phai
phun bé tong cho mét chu ky thi cong, m; las=(l.n.aq.p);
aqp - Hé sb ty 1& gitva chiéu dai doan dwdng ham phai
phun bé téng so vai gia tri tién guong sau mét chu ky
thi cdng, aa=(lap)(lM); bap - Chiéu day clia vé chdng
bé tong phun m; Pt - Nang suét phun bé tong ly
thuyet cla thiét b phun, m *Igior; Kph - HE s6 giam néng
suét phun trén thuc t& do phai diéu chinh voi phun, quy
dao phun, thure hién phun theo ting 16p,...; kyn<1,0.

g. St dung Iwdi thép

Thaoi gian “T, " thi cdng lwdi thép dé chbng gilk
dudng ham c6 thé tinh theo céng thire [2]:
Vil _ Cairldun _ Calilnadin g, (27)
Pie  Ki-Put Kin-PiLit

Trong dg’). Vig - Rhan dlen,tici'! bé mat tuwdng-vom
twong ham phai tien hanh 1ap rap luwgi thép cho mot

Tictit =
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chu ky thi cong m? Py - Nang suét thic té 1&p rép
IwGi thep, m/gio; Cd| 1 - Phan chu vi dwéng hdm phai
lap rap lwdi thép, m; Iy, - Chiéu dai doan dwong ham
phai 13p rap lwdi thép cho mét chu ky thi céng, m
l=(ln.aqu); gy - Hé sb ty 1& gitra chiéu dai doan
dwong ham phai 1&p rap ludi thép so voi gia tr tién
guwong sau mét chu ky thi ¢ong, aq=(lq)/(ln); Pu -
Nang suat ly thuyet Iap rap lwéi theép, m?/gio; k; - Hé
sO giam nang suét lap rap luéi thép trén thuc té do
phai diéu chinh lvgi thep, ghép nodi, dinh vi cac thm
Iwdi thép theo yéu cau...; ki<1,0.

h. Str dung két cu “véng d4 gia curong’ dé chéng
gitr dwong ham

Thoi gian “Tiqyg” thi cdng “vong da gia cuong” dé
chéng gitr duwérng hdm tinh theo cdng thirc:

Tictvd = Tictige1+ Tictige2 =
_[ Im.Nge-Lge }{I.n.i\lgc.tgc ] gio. (28)

8gc-Nkn.ge-Pkn.ge dgc
Trong dé: Tiqiger - ThOi gian khoan cac 16 khoan bom
nén ép vat liéu gia cwong vao viing khdi dé trén bién
dudng ham trong mét chu ky cong tac, gid; Tigige -
Thoi gian bom nén ép vat liéu gia cudng vao vung khoi
da trén bién dworng hdm trong mét chu ky cong tac,
gio; NgC - S6 lwgng 16 khoan trong mét vong 16 khoan
bom nén ép vat lidu gia.cwdng, neo; Ly - Chiéu dai

Tek ~(Tgoa +Ki.c.kh Ti.cb.kh* Tanm+ Tig+ Tat + Tetg *+Ki.cb.xbr Ti.cbaxb + Ki.cb.bt Ti.cb.bt* Kiphie Tohu)

mét 16 khoan bom nén ép, m/(I6 khoan); a,. - Khodng
cach gilra cac 16 khoan bom nén ép gia cuong, m;
Miknge - Sé luong may khoan dé khoan cac 16 khoan
bom nén ép, may; Pinge - Téc dd khoan clia cac may
khoan 16 khoan bom nén ép, m/(mayxgid); iy - Thoi
gian can thiét dé& hoan thanh cong tac bom nén ép vat
liéu gia cudng vao mot 16 khoan, giov/(16 khoan).

3. Xay dwng cac cong thirc tinh chiéu sau 16 min

Sau khi thay cac gia tri cac khoang thoi gian hoan
thanh cac cong viéc khéng phu thude vao chiéu sau 16
min; th&i gian cac 16 khoan trén guong theo cac cong
thire (9), (10); thoi gian xtc bde dat d4 theo céc cong
thire (14), (15); thdi gian chong gitr dworng hdm bang
cac chiing loai két cAu chéng gilv khac nhau theo cac
cbng thire (19), (20), (22), (24), (25), (26), (27), (28)
cho tirng trrang hop cu'thé vao phwong trinh (4), sau
mot s6 phép bién ddi toan hoc rit ra cac cong thirc
xac dinh chiéu sau 16 min “" khi st dung cac loai may

khoan, may xtic bbc, thiét bj thi cong két chu chéng -

gilr khac nhau nhu sau.

3.1. Trwong hop s dung mét chung may
khoan 16 khoan, mét loai mdy xtic béc, mét loai
mdy bom bé téng dé thi céng két cau chéng gitr
bé tong lién khéi

Sau khi str dung cac cbéng thire (9), (14), (19),
chiéu sau 16 min sé& xac dinh theo cbng thirc:

N Sic.p.nk (Ste-1—Ssa )
k +k e ekl | ERY W ] £ S
|.ct.khr k f |.ct.xb Kor Mo P |.ct.bt
kh-"kh-Tkh xb-"xb-Txb

Tai day: Kicbxns Kicoxbs K. cb.bty phu - Céac hé sb thé hién
murc do doc lap twong trng cla cac cong tac chuan
bi khoan 16 khoan, chuan bi xic boc dat da, chuén bij
chdng gitr bang két cau bé tong lién khdi, cac cong
tac phu tro so véi cac cdng tac khac trong chu ky thi
cong Tlcbkh, T.Cbxb, Tiept - ThOi gian hoan thanh
cong tac chuan bi tuo’ng tng cho cac cong tac

, gid. (29)

Kpt-Not-Fot

khoan |6 khoan, xtc béc dét d4, chdng gitr dwong
ham bang két cau bé tong Ilen khdi: Kictkn, Kictxbs
kmm Cac hé sb thé hién murc do doc Iap twong trng
cua cac cong tac khoan 16 khoan xtc bbc dat da,
chong gitr bang két cAu bé tong lién khdi so véi cac
cdng tac khac trong chu ky thi cong; 0,0=k;kn<1,0;
0,0=kK; ¢tx6=1,0; 0,0<k; et p<1,0.

3.2. Trwrorng hap swr dung nhteu Ioar may khoan 16 khoang, mét loai mdy xic béc, mét loai may
bom bé tong dé thi cong két cdu chong giir bé téng lién khéi
Sau khi str dung cac cong thirc (10), (14), (19), chiéu sau 16 min sé xac dinh theo cong thirc:

Tok —(Tgca +Ki.cb kn Tob.kh* Tanm + Tig + Tat + Tetg +K1.cb.xb T.cb.xb + Ki.cb.bt- Ti.cb.bt + kphuT, i)

N £
Kictkh — o +k|.ct.xb-[
kih- 2 (Nkn i-Pkn i)

i=1

Ste- 1N Kny ]+k| —_— I:(Stc-}'_lssd )1‘[}
Kxb-Nxb-Pxb o

, giov. (30)

Kpt-Npt-Fbt

3.3. Trwong ho’p Str dung mot loai may khoan 16 khoan nhiéu loai mdy xtic béc, mét loai may
bom bé tong dé thi cong két cau chong gilr bé tong lién khéi

Sau khi str dung cac cong thire (9), (1

5), (19), chiéu sau 16 min sé xac dinh theo cong thirc:
Tek —(Tgca*+%1.0b.kn Ti.cb.kh+ Tanm + Ttg + Tat + Tetg = Ki.cb.xb T.cbxb *Kich.b Tl.cb bt + Kb Toh,)

k
etk [kkh Nkh-Fkh

i=1
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Sic- .Mk
J*kl.ct.xb-%‘ o

Ksits > Wiy - Poep. 1)

g (31)

Sie.t—Sey )
+k|.ct.bt-|:( te- M sd)_ﬂ}

Kpt-Npt- Pot

L
-

w



KHOA HOC VA CONG NGHE M0

3.4. Trwong hop st dung mét loai mdy khoan 16 khoan, mét loai mdy xiuc béc, nhiéu loai may
bom bé téng dé thi céng két cdu chong gilr bé téng lién khoi
Sau khi str dung céc céng thirc (9), (14), (20), chiéu sau 16 min sé& xac dinh theo céng thire:

Tek— (Tgca +Ki.cb.kh Tl.ob.kh Tnnm + Ttg + Tat + Tetg +Ki.cb.xb T.cb.xb+ Ki.cb.bt T.cb.bt + kphu-Tphu)

N St I.LT]I(
k —— |[+k —C Ky ot bt ——
l.ctkh [kkh-nkh-H(hJ l.ct.xbr [kxb-nxb-be l.ctbt—

, givv. (32)
(Stc-1t—Sgg )

Kot 2 (Mot i-Fb.i)

i=1

3.5. Trwrong hop str dung nhiéu loai may khoan 16 khoan, nhiéu loai méy xic béc, mét loai médy
bom bé téng dé thi cong két cau chéng gitr bé téng lién khoi
Sau khi str dung cac cong thire (10), (15), (19), chiéu sau 16 min s&xac dinh theo cong thirc:

Tek - (Tgca +K.cb.kh Ti.cb.kht Tanm + Ttg + Tat + Tetg +Ki.cb.xb Tl.cb.xb + Ki.cb.bt- Tl.cb.bt + kphu-Tphu)

Sto-1.NKnr

, giov. (33)

K ct.khr —

Kih- 2 (Nkch.i- Pk i)

+Ki.ctx —

k-2 (Nxb.i-Pxb.i)

i=1 ‘ i=1

Sin l—Saq ).
"‘kl.ct.bt-liu_*( el Sd)_n}

Kpt-Npt-Fht

3.6. Trwong hop str dung nhiéu loai mdy khoan 16 khoan, mét oai mdy xtic boc dat d, nhiéu loai
mdy bom bé téng dé thi céng két cdu chéng giir bé téng lién khoi
Sau khi str dung cac céng thirc (10), (14), (20), chiéu sau 16 min sé xac dinh theo cbng thirc:

Tok— (Tgca +K) cb.kh Ti.cb.knt Tanm + Ttg + Tat + Tetg +Ki cb.xb Ti.cb.xb+ Ki.cb.bt Tl.ob.bt+ kphu'Tphu)

Kictkh — 5 +Ki ctxb (

kkh-ZI:(nkh.i-H(h.i)

Ste-H-NKnr }fki.ct.bt- (Stl%u‘ssd)-'l
Kxb-Nxb-Pxb I

, gior. (34)

kbt-ii(nbt.i-%t.i)

3.7. Trwrong ho’p str dung nhleu loai may khoan 16 khoan, nhiéu loai may xtic béc, nhiéu loai
mdy bom bé téng dé thi céng két cadu chéng giir bé tong lién khéi
Sau khi str dung céc cong thire (10), (15), (20), chiéu sau 16 min sé xac dinh theo céng thirc:

Tek - (Tgca +K| cb.kh Tl.cb.kh+ Tnnm + Ttg + Tat + Tetg +Ki.cb.xb- Tl.cb.xb +Ki.cb.bt- Tl.cb.bt + kphu-Tphu)

, givr. (35)

(Stc-n—Ssq)M

Ki.ctkh — ¢

Kih- 2 (Nkh.i-Fch.i)

3.8. Trwong hop s dung két cau bé téng cot
thép lién khoi dé chéng git dwong hdm

Khi str dung két cdu bé tong cbt thép lién khéi
dé chéng gitr dwong ham, chidéu sau 16 min sé
dwoc xac dinh bang cac cong thirc (29)+(35) voi
mot chinh ly thém nhw sau: do tai day phai thyc

+Kict xbr —

kb~ (M i-P.i)

i=1 i=1

Tek ~(Tgca *+K1.cb .kt Ti.cb.kh* Tanm *+ Tig + Tat + Totg +Ki.ob.xb-Tl.ob.xb+ Ki.ob bt T.cb bt + Kphu Tohu)

+ k|.Ct.bt' i=b
Kt (Mpt.i-Pot.)
i=1

hién cong tac I&p rap cbt thép, cho nén tai tat ca
cac mau sb clia cac codng thire (29)+(35) phéai b
sung thém thanh phan "k ct.ct.(Pet-n/Pictet)"

Vi dy, sau khi chinh stra cong thirc (29) dé ap
dung khi dwong ham chong gilr bang bé téng ¢cbt thép
lién khoi, cong thire tinh chiéu sau 16 min ¢é dang:

3.9. Trwrong hop str dung cdc loai két cau
chéng gir ldp ghép dé chéng gitr dwong ham

Khi str dung céc loai két cau chong gitr. lap ghép
dé chéng gitv duong ham, chiéu sau 16 min sé&
dwoc xac dinh bdng cac cong thirc (29)+(35) voi
mot sé chinh ly thém nhw sau:

% Gia tri thdi gian "Tiert", hé s0 "Kiwpt" Phai
duwogc thay the tuo’ng rng bang cac dai lwong
“Tigbkes D& sb "Kiebke' Cho cac két cau khung
chdng, két ciu chéng git 13p ghép;

N Ste-1.nKpr Pet-n (Stc-ll_ssd)-']
K| ct khr [7}”& t. b-(c +Ki ct.bt +Kiatbt| o
I kih-Nkn-Pen P K-k P S P ¢ Kpt-Not-Fbt

, gio. (36)

% Do tai day st dung cac ket cau chéng gitr 1ap
ghép, cho nén tai tat ca cac mau so clia cac cong
thirc (29)+(35) phai thay thé phan céu thanh

(Stc-lissd)-ﬂ}}

Ky of . | ~ote ™ Osd A1 37
{ l.ct.bt [ Kot-TorPor (37)
. I

bing {ki.ct.kc .[——Ikc_Plt - H (38)

- Hé sé thé hién mrc d8 doc 1ap cia
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khoi Iu(yng cong tac 1&p rap cac ching loai khung
chdng, két cdu chéng gil 1&p ghép so véi cac cong
tac khac trong chu ky céng tac tai gwong thi céng
dwdng ham; 0,0<k; ¢ kc<1,0.

Vi duy, sau khi chinh sra céng thirc (29) dé ap
dung khi dwong ham chéng gitr bang cac két cau
chéng gitr 14p ghép, céng thirc tinh chiéu séau 16
min co dang:

_ Tek *(Tgca +Ki.cb kb Tl.cb.kh T Tnnm + Ttg + Tat + Tetg "‘kl.cb.xbrTI.cb.xb"‘kl.cb.chI.cb.kc+kphu-Tphu)

N St .u.n.knr |.T|
K, t.kh-[}rkl. t. b[ci +Kictkel o
S kih-Nch- Pk X k- NP O lke-Pctke

3.10. Trwéng hop sir dung cédc loai vi neo dé
chéng gi¥ dwong ham

Khi st¢ dung cac loai vi neo dé chéng gitr duwdng
ham, chidu sau 16 min sé& dwgc xac dinh bang cac cong
thirc (29)+(35) vé&i mot s chinh ly thém nhw sau:

< Gia tri thoi gian "Ticoot", hé 56 "Kiopt' phéi
dwoc thay thé twong (ng bdng céac dai lwong
“Tiasi, h8 80 "Kyepin™ €hO cAC VI Neo;

% Do tai day str dung vi neo, cho nén tai tat ca
cac mau sb clia cac cdng thirc (29)+(35) phai thay
thé phan cau thanh (37) bang:

 Tek— ( gcatKicb.kh T.ebkh* Tnnm + Tg +Tat + Tetg +Ki.cb.xb Tr.cb.xb + Ki.cb.vn Ti.cb.vn T Kphu- Tphu)

, gi. (39)

ln.Np.L 1Nty
o s

Tai day: Kiciwn - Hé sb thé hién mc do doc 1ap cua
khéi lwong coéng tac thi cong vi neo so voi cac
cbng tac khac trong chu ky cong tac tai gwong thi
cong dudng hadm: 0,0<k; o,n<1,0.

Vi du, sau khi chinh stra céng thirc (29) dé ap
dung khi dwérng hdm chéng gilr bang céac chling
loai vi neo, coéng thirc tinh chiéu sau 16 min co
dang nhw sau:

N s K 1n.Npy Ly InN - 9o-(4T)
. 1.Np. N-Np.th
ki, t.kh-[#"}”(l. t D[M'}“kl. t. H n J+[ J
T kB ) ko o P ) L@ kn P a
3.11. Trwong hop str dung bé téng phun dé Ca o lnan b
chéng gi dwrong ham ) Ki.ct.btp { d"pk d Pdl‘p ol ] ) (42)
Khi st dung bé tong phun dé chdng gitr duong ph-Fph.It

ham, chiéu sau 16 min s& duoc xac dinh bang céc cdng
thirc (29)+(35) v&i mot sd chlnh ly thém nhu sau:

< Gia tri thoi gian "Ty o, h& sO "Kigpt phéi duwoc
thay thé twong (rng bang c4c dai lwong “Trieoop » Ne
sb' kmbbtp cho cac két ciu bé téng phun;

+ Do tai day st dung bé tdng phun, cho nén tai
tat ca cac mau so clia cac cdng thire (29)+(35) phai
thay thé phan c4u thanh (37) bang:

_Tek— (Tgoa +Ki.cb.kh Ti.cb.kn* Tnnm + Tig * Tat + Tetg +Ki.cb.xb Ti.cb.xb +Ki.cb btp Ti.cb.btp+ Kphu Tohu!

Tai day: Kictot - HE 6 thé hién mirc do doc lap clia
khdi lwgng cong tac thi edbng bé téng phun so v&i
cac cong tac khac trong chu ky cdng tac;
0 0<ki ct. blp—1 0.

Vi du, sau khi chinh stra céng thirc (29) dé ap
dung khi dwong hadm chéng gilr bang chung loai
két cAu bé téng phun, cdng thirc tinh chiéu sau 16
min co dang nhw sau:

k Cq n.lmaq p.b
k| ct kh N k| etk Mﬂr +k| etbip dl.p: 1-ad|. p-Rdl.p
K k- Kb Mub-Pab | O

3.12. Trwong hop st dung Iwéi thép dgé
chéng giir dwong ham

Khi str dung Iwai theép dé chéng glw duwdng ham,
chidu sau 16 min sé dwoc xac dinh bang cac cong
thirc (29)+(35) véi mét sb chinh Iy thém nhuw sau:

< Gia tri thoi gian "Tigp", hé s6 "Kiepp" phai
dwoc thay the tu’o=ng rng bang cac dai lwong
“Tioot’s hé 56 "k " cho cac két cau luéi thép;

+% Do tai déy phai thirc hién cong tac chong gitr bang
Iai thép, cho nén tai tht cd cac mau sb clia cac cdng

Tok —(Tgca +Ki.cb kb Ti.ob.kh+ Tanm+ Tig + Tat + Tetg *+Ki.cb.xbr Ti.cbxb+Ki.cb.it Tleb it Khii M)

, i0. (43)

kph-Poh.t
thire (29)35) phai thay thé phan cAu thanh (37) bang:

Cai-l-n-agu
[kl.ct.lt '[1k||-P[|.|t H (44)

Tai day: K - Hé sb thé hién mac dd doc lap cua
khdi lvgng cong tac thi cong lwai thép so véi cac
cong tac khac trong chu ky cong tac; 0,0<k; «<1,0.

Vi du, sau khi chinh stra cong thirc (29) dé ap
dung khi dwong hdm chéng gitr bang ludi thép,
cong thirc tinh chiéu sau 16 min ¢ dang:

N Ste-n.nk Carilmag
k S to- N |y [ LI
|.ct.khr {kkh-nkh-thJ l.ct. xb(k s g bej I.ct.lt[
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, gior. (45)
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3.13. Trwéng hop st dung két cau “vong d4
gia cwong’ dé chéng gitr dwong hé‘m

Khi st dung “vong da gia cwong” dé chéng gity
duwong hdm, chiéu sau 16 min sé dU’O’C xac dinh bang
cac cong thire (29)+(35) véi mdt sb chinh ly sau:

< Gid tri thoi gian "Ticon”, hé 88 "Kienp" phdi duwoc
thay thé tuong Gmg béng céac dai lvong “Tmm”, hé sb
"Kiepvd” ChO céc két cAu “vong da gia cuong’;

* Do tai day st dung ket cau ‘vong da gia cuong”,
cho nén tai tht cd cac mau so cla cac cong thirc
(29)+(35) phai thay thé phan ciu thanh (37) bang:

_ Tex ~(Tgca+Ki.cb.kh T.cb.kh+ Thnm+ Tig + Tat + Totg *+Ki.cb.xb Tl.cb.xb+Ki.cb.va Ti.cb.vd + Kphu-Tphu)

In.Nge.Lge i ImNge-tge
{kl.Ct.le{agc-nkn.gcHm.gc} [ 20 ]]} (46)

Tai day: Kicivq - Hé s6 thé hién mirc do doc lap cla
khdi lwgng cong tac thi cong két cau “vong da gia
cwdng” so voi cac cdng viéc khac trong chu ky
cbng tac; 0,0<k; «vq<1,0.

Vi du, sau khi chinh sira cong thirc (29) dé ap
dung khi duwdng ham chéng gitr bdng cac két ciu
“vong da gia cwdng’, cong thire tinh chiéu sau 16
min cé dang:

N St ,'J,_Tl,knr 1. i I.T].Ngc.tgc
K. t.kh(*]"'kl. t b-[c +Kp.ct.va +
¢ kih:Nkh-Fkh o Kxb-Nxb-Pxb - agc-Nkn.ge-Fkn.ge agc

3.14. Trwong hop sir dung té hop nhiéu két
céu khdc nhau dé chéng giir dwong ham

Khi st dung t& hop nhiéu két cdu khac nhau dé
chéng gitr dwéng ham, chiéu sau 16 min sé duoc
xac dinh bang cac cdng thirc (29)+(35) v&i mot s6
chinh ly thém nhuw sau:

% Gia tri thoi gian "Tiept", hé sd kmh bt" Phai
duwoc thay the twong trng bang nhiéu ~cap dai
lwong “Tiei”, hé s6 "K) e, ," cho cac két cau chong
glw thr “i” trong t6 ho'p nhiéu két cdu khac nhau dé
chéng gitr dwérng ham; i=1+q; q - S6 lwong cac
chling loai két cau khac nhau st dung d& chdng

Tgca +Ki.cb.kh-F.co.kh + Thnm + Ttg + Tat +Totg +
ck ~
K1.cb.xb- Th.cb.xb *+Ki.cbke- Th.eb.ke + Ki.ob.bt-Ti.ch.bt + Kphu: Tphu

. gio. (47)
In Ngc I—gc

gitr dweng ham:;

% Do tai day s dung t& hop nhiéu két cau
chong gitr khac nhau, cho nén tai tat cd cac mau
so cla cac cong thirc (29)+(35) phal thay thé phan
cau thanh (37) bang cac thanh phan tu’ong trng vai
cac sb lwgng, chidng loai két cau cu thé khac nhau
dé chéng gir dwong hdm theo cac cong thirc (38),
(40), (42), (44), (46).

Vi dy, sau khi chinh sira cong therc (29) dé ap
dung khi dwong ham chong glw bang t6 hop céc
khung chong va bé téng lién khéi, cong thirc tinh
chleu sau 16 min cd-dang:

N S .].I..T[.k . S .].E—S n
kl.ct.kh-[ﬁj*"l.ct.xb-[tcnr]"'kl.ct.kc[ L ‘-}+k|c t bt- [(tC—Sd)
kh-Mkh-Pkh Kxb-Nxb-Pxb Ikc-Pl.ctke Kpt-Npt-Pot

4. Két luan

Pé sr dung hiéu qua céng thirc xac dinh chiéu
sau 16 khoan trén day, trong giai doan sdp t¢i cin
tién hanh nghién clru gidi bai toan ngwoc nham
téng kha nadng s dung cla chung trén thuc té cho
nhirng trwdrng hop dinh trwéc tbe dé thi cong.O
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SUMMARY

The blasting hole depth is an important
technolog factor influencing on the works of a

driving, supporting cycle for tunnels.

On the basis of theoretical studies, practice,
author of the article proposed some main
formulars estimating the blasting hole depth in
the tunnel construction.
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