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KHOA HOC VA CONG NGHE MO

NGHIEN CUU XAY DUNG PHUONG PHAP
LY THUYET TONG QUAT XAC BINH CHIEU SAU LO MIN
KHI THI CONG CONG TRINH NGAM

1. Téng quan

Hién nay, van d& xac dinh chiéu sau 16 min thi
cbng cbng trinh ngadm ¢ thé tiép can theo ba nhém
phwo*ng phap sau day:

%+ Nhom thir nhat Chon truéc gié tri chiéu sau
16 min theo yéu cau toc do tién guong;
~++ Nhom th& hai - Xac dinh chiéu sau 16 min
theo kinh nghiém thi cong thuc té;

% Nhdm thi ba - Xac dinh chiéu sau 16 min
theo cac cong thiee thu'e nghiém.

Néu téc d6 dao 16 trong mét thang “Vy"
(m/thang) duoc dinh trwde thi chiéu sau 16 min “”
c6 thé xac dinh theo céng thirc sau [1]:

- VinTo (1)
T T.(25+30)n
Trong d6: T - Thoi gian cia mét chu ky thi cbng
cong trinh ngdm, gio; T - Thoi gian lam viéc cla
cac ddi the thi cong trong mét ngay dém, gid/ngay:;
(25+30) - S6 ngay lam viéc trong mot thang,
ngay/thang; n - Hé sé st dung 16 min.

Mac du viéc lwa chon chiéu sau “I" theo kinh
nghiém cho két qua nhanh chéng, nhung phuong
phap nay lam cho céng tac quy hoach, to chirc thi
cong trong chu ky cong tac tré nén phire tap. Trong
nhiéu trwo'ng hop, nguwoi thiét ké ratkho va thwong
khéng thé tao nén cac chu ky thi céng phu hop véi
nhwng diéu kién may, thiét bj thi cong, nhirng dac
tinh céu tao cu thé clia cong trinh ngam va céc
diéu kién & nhirng khu vuc xay dung cu thé.

Thuc té cho théy, hai nhém phwong phap chon
chiéu sau |6 min theo yeu cau toc do tlén guong va
theo kinh nghiém chi st dung khi thuec t& bat buéc
hodc trong nhirng diéu kién thi cong phtrc tap, tién
do guong phai thay déi theo tirng chu ky cong tac
cu thé trén nhirng doan cong trinh ngam c6 cAu tao
dac trung (vi du thi céng cac doan dwong 16 giao
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cét nhau, ngéd ba, nga tw,...). Hai nhém phuong
phap nay phai duoc nghlen ctru hoan thién, vi tai
day van ton tai rat nhiéu van dé chuwa duoc glal
dap thau dao vé kha nang sir dung hop ly cla
chung trén thure té:

*» Sau khi xac dinh xong gia tri “I", bang cach
nao ngudi thiét ké cé thé dam bao duoc viéc gia tri
“I" da xac dmh c6 thé hoan thanh trén thuc t&?

“+ Gia trj chiéu sau 16 min “" d& duoc chon lua
thiéu rat nhidu chirng ctv luan gii;

< Lam cach nao nguoi thiét ké co thé gidi bai
toan ngwoc “phai tim ra cac diéu kién tb chire, ky
thuat, cong nghe, phu hop dé co thé dat dwoc
gia tri “I” can thiét trén thure t&”. Day 1a bai toan rat
phwc tap w chiéu sau 16 min phu thudc vao rat
nhiéu yéu té, thay dbi lien tuc tuy thudc vao céc
didu kién khac nhau trén thuc té.

Céac phuong phap xac dinh chiéu sau 16 min
theo cac cong thire thire nghiém khéng mang tinh
téng quat. Moi cong thirc thirc nghiém chi c6 thé
giai quyét cho tirng trwedng hop thi cdng cu thé,
trong nhirng diéu kién xay dung nhét dinh, cho nén
chung co rat nhiéu han ché va khong thé sir dung
0 nhirng G:eu kién khac [1], [2]. [3].

thng van d@é trén chi co thé giai quyét trén co
s& két qué nghién clru phuong phap xac dinh
chiéu sau 16 min trong treong hop téng quat tir
cac yéu to: so db td chirc chu ky coéng tac da
dugc chon trwdc; cac tinh chat, nang luc, ching
loai clia cac trang- -thiét bi thi cdng sin co; cac
diéu kién mé, dia chat, dia co hoc cu thé cda khu
vic xay dung cong tnnh ngam; kha nang bao
dam ky thuat (cung clp ning Iwong dién, khi
nén, thong gié, van tai,...) & mirc d6 can thiét cho
qua trinh thi céng,... Ngoal ra, tai gay cé thé phai
xét dén nhung sw cd, tai nan, nhirng yéu tb ngau
nhién cé thé xay ra trong qué trinh thi cdng cong




KHOA HOC VA CONG NGHE MO

trinh ngdm. Cac yéu t6 cau thanh nay co thé thay
ddi hoac khong thay déi trong nhirng diéu kién thi
cong nhét dinh khi xac dinh céng thirc tbng quat
xac dinh chiéu sau 16 min.

2. Cac yéu té anh hwéng dén chiéu sau 16 min

Chiéu sau 16 min 1a mét théng' s khoa hoc, k?
thuat, cong nghé, thi cong, té chirc, san xuét, didu
phéi, van hanh,... rét phtrc tap trong qua trinh xay
dwng cong trinh ngém vé nguyen tac, chleu sau 16
min sé phu thuoc vao mét s6 nhém yéu té co ban
nhw sau:

% Nhoém 1 - Céac yéu td twérng minh “x” c6 gia tri
khéng thay doi, co thé danh g|a dinh lwong trong
qua trinh thi cdng cbng trinh ngam:

» Cac yéu cau thiét ké thi cong cong trinh ngam:;

» Céac yéu tb twéng minh co gia tri khéng thay
déi, c6 thé danh gia dinh lwgng trong mdi-truong
thi cong cong trlnh ngam;

» Cac thong s6 quy hoach, cu tao cong trinh ngam;

> Diéu kién xay dung cla khu vic thi cong
céng trinh ngam;

> Chung loai, dac tinh ky thuat, cong nghé, van
hanh,... cia cac may, thiét bi co thé sir dung dé thi
cong cong trinh ngam

% Nhém 2 - Cac yéu té twong minh “yi" €0 gia tri
thay ddi, cé thé danh gla dinh lwong trong qué trinh
thi cong cong trinh ngam:

» Cac yéu t6 twong minh ¢é gia tri thay déi, co
thé danh gia dinh lvong trong méi trong thi cong
cbng trinh ngam;

» Phwong thirc to chivre cac cong tac trong qua
trinh thi cong toan bd cong trinh ngam;

» Phuwong thirc tb chirc cac céng viéc trong mot
chu ky thi céng ¢éng trinh ngam;

> Trinh tw ndi tiép, song song thwc hién cac
cong viéc cau thanh trong chu ky thi céng cong
trinh ngam;

» Kha nang tién hanh doc lap hoan toan, doc
lap tirng phan, khong thé doc 1ap cua cac cdng viéc
trong chu ky thi cong cdng trinh ngam

> S6 Iu'o’ng chung loai may, thiét bj cé thé st
dung dé thi céng cong trinh ngam;

» S6 lwong nhan luc, cong nhan co thé s
dung dé thi cdng cong trinh ngam;

> Mirc d6 anh huwdng lan nhau cta doi ngl
cdng nhan, can bd ky thuat trong qua trinh thi cong
cong trinh ngam;

» MUrc d6 anh hudng lan nhau clia céc loai may,
thiét bj,... trong qua trinh thi cdng cong trinh ngam

< Nhom 3 - Céc yéu td twong minh “z” cé anh
hwo'ng dén chiéu sau 16 min trong qua trinh thi
cong céng trinh ngam nhung rat khé hodc khong
thé danh gia dinh lvong:

» Cac yéu tb twong minh rat khé hodc khong
thé danh gia dinh lwgng trong moéi trwong thi cong
cong trinh ngam;

> Nang lyc kinh té, tai chinh, may, thiét bi....
cua do'n vi thi céng;

» Trinh d6 t6 chirc thi cdng cta nguwdi lanh dao,
nguwdi quan ly;

> Trinh do thi cong clia doi ngl céng nhéan, can
b k¥ thuat;

» Cac chinh sach kinh té, xa hdi,... cd anh
hwéng dén méi truwérng thi cong céng trinh ngam;

» Su anh hirdng cla mdi trwéng dén kha nang
hoat déng clia cdng nhan, may, thiét bi,... trong qua
trinh thi céng cong trinh ngam;...;

» Két qua nghién ctru ly thuyét, thyc nghiém,...
xac dinh chiéu sau 16 min;

» Kha nang bao dam k§ thuat (cung cap nang
lwong, dién, khi nén, théng gid, van tai,...) & mulrc
do can thiét cho qua trinh thi céng;...

< Nhom 4 - Cac yéu td khong twong minh “w”
nhwng cé anh hwéng dén chiéu sau 16 min trong
qua trinh thi cdng céng trinh ngam:

» Cac yéu té khéng twong minh trong moi
trwdrng thi cong cong trinh ngam;

» Céc dic tinh cAu tao, img xtr khéng twong minh
clia cac thanh phan cau thanh méi trwang thi céng;

» Céc tai nan; cac sw cd;

» Cac truc trac td chire, k¥ thuat, cdng nghé, thi
cong,...;

“ » Céc sy nguwng nghi vo cd;

» Céc yéu t6 ngau nhién;

» Mwrc d6, quy luat anh hwdng 1an nhau cla
cac yéu-tb gay nén sy anh hwdng téi chiéu sau 16
min;.

Trong do, hai nhom yeu td dau tién co mirc dd
anh hwéng Io’n nhat dén dai qung chiéu sau 16
min. Nhém yéu to thi ba c6 mirc dd anh hwéng
rat cao. Tuy nhién, kha nang danh gia chung
trén thuc té rat kho nén can tiép tuc nghijén cltru
dé cé thé sir dung chung trong qua trinh hoan
thién cac phwong phap xac dinh chiéu sau-16
min. Nhém yéu té th& tv mac du mang tinh thoi
diém, mang tinh ngdu nhién, bat chot,....nhung
lai ¢ mirc d6 anh hwéng manh nhat. Mot hodc
mot s yéu td, su kién cta nhom thé tw xay ra
sé& lam ngung tré toan bd qua trinh thi cdng cong
trinh ngam trong mét khoang thoi gian nhéat dinh,
pha v& nhip do, trinh tw thi cdng cong trinh ngam
da chon, loai bé hoan toan chu ky thi céng théng
thwdng cho céng trinh ngdm da thiét ké. Ngoai
ra, tit ca cac yéu td anh huwdng con gay nén
nhitng tac dong, anh hwdng rét phirc tap l1an
nhau, chiju sy tac dong va tac dong lén moi
trwdng thi cdng coéng trinh ngam (H.1).
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H.1. So d6 m6 ta mbi quan hé giita céc nhoém yéu té anh hudng

dén phwong phap xac dinh chiéu sau 16 min

Nhw vay, gia tri chiéu sau 16 min khi thi cong
cong trinh ngam s& la mét ham sé phirc tap phu
thudc vao t6 hop clia rat nhidu yéu td khac nhau
dwéi dang téng quat nhw sau:

I=f(x; yi, 2z, wi). » ()
Tai day: x; - Cac yéu tb twdng minh cé gia tri khong
thay dbi, c6 thé danh gia dinh lwvong dén sy &nh
hwéng dén chidu sau 16 min “I"; i=1+qq; g - Gia tri
I6n nhét cé thé clia sb lwong cac yéu td twong
minh, khéng thay déi gia tri, c6 anh hwdng dén
chiéu sau 16 min “" ; y, - Céc yéu tb twong minh c6
gid tri thay ddi, cé thé danh gia dinh lugong mdrc do
anh hudng dén chiéu sau 16 min 0", i=1+qy; g, - Gia
tri I6n nhat co thé cia sé luvgng cac yéu té twong
minh cé gia tri thay déi, c6 thé danh gia dinh
lwgng mirc o anh hwéng dén chidu sau 16 min “I";
z; - Cac yéu tb twerng minh nhwng khé hodc khéng
thé danh gia mirc d6 anh hwong dinh lwong dén
chiéu sau 1& min “I", i=1+qa; q3- Gia tri 16n nhéat co
thé cia sb lwong cac yéu té twdng minh nhwng
kh6 ho&c khéng thé danh gia mirc do anh hwén
dinh lwgng dén chiéu sau 16 min “”; w; - Cac yéu tg
khong twérng minh ¢6 anh huéng dén chiéu sau 16
min “I", i=1+qa; qs - Gid tri Ién nhét c6 thé cla sb
lwgng cac yeu t6 chuwa biét c6 anh hwéng dén

i=m

chidu sau 18 min “I”; f - Ham s lién két cac yéu té
Xi, Yi, Zi, Wi.

Tlr céc diéu kién thi cdng cong trinh ngdm, sau
khi Iwa chon thanh phan céac céng viéc, dic tinh té
chirc thire hién cac cong viéc, tdng thoi gian “Ty”
clia mét chu ky thi cong cong trinh ngdm sé& céu
thanh tir tdng cac khoang théi gian “T.k” cla cac
cong viéc thi “i” thyre hién néi tiép nhau trong mét
chu ky thi cong [1]:

I=n
Tek = ;(Ti-ki)- (3)
=
Tai day: T - Thoi gian cia mdt chu ky thi céng;
n - Toan bd sb lwgng cong viéc phai hoan thanh
trong khoéng thoi gian cla mét chu ky thi céng
“Te”; Ti'- Thoi gian can thiét dé hoan thanh cong

viée thir 7", gio; ki - Hé sb thé hién murc do doc lap

thc hién phan coéng viéc thir “i"; 0<k<1,0; hé sb
“ki" xac dinh gia tri thoi lwong “(T,.k;)” trong toan bd
thei gian “T;” phai thwc hién hoan toan doc lap
(thwe hién noi tiép) so véi cac cong viéc khac trong
chu ky thi cong céng trinh ngam.

Tw day, V6 Trong Hung da tim ra phwong trinh
téng quat xac dinh chidu sau 16 min khi thi céng
cong trinh ngdm e6 dang nhw sau [2], [3]:

f(1) = [Tck -k .I'i;Zr:(Tﬁ.cb.i ): k2.i-§ (Tocti) - kS.I-g(TI.Cb.i )- k4.i'§(-rl.cti s i? [Fi(z:)]- i% [F2 (Wi)]} =0. (4)

Tai day: Ty - Thoi gian cia mét chu ky thi cong
cong trinh ngdm; m - Nhém “m” céc cbng viéc thie
“i" (i=1+m) khéng phu thudc vao chiéu sau 16 min

DN cons nemir mé sd 1 - 207

i=1 i=1 =1
1", p - Nhém “p” cac céng viéc th “i" (i=1+p) phu
thudc vao chiéu sau 16 min “I’; n=(m+p); ky; - Hé sé
thé hién mic do doc 1ap thue hién mot phan céac
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cong viéc chuan bj cho céng viéc thr “i" khdng
phu thudc vao chiéu sau 16 min “I"; 0<k,<1,0;
To.cwi- Thoi glan hoan thanh cac cong viéc chuén
bi cho cbéng viéc the “i” khéng phu thudc vao
chiéu sau 16 min “”, gio; ko - Hé s6 thé hién murc
do doc lap thwc hién mot phan cac cong viéc
chun bi cho cong viéc tht “i” khéng phu thudc
vao chiéu sau 16 min “I”; 0<k;<1,0; Toei - Thoi
gian hoan thanh cong viéc thir “i" khong phu
thudc vao chiéu sau 16 min “I", gio; ks; - Hé so
thé hién mac dd doc lap thuc hién mét phan
cac cong viéc chuan bi cho céng viéc thir “i”
phu thudc vao chiéu sau 16 min “I”; 0<ks <1, 0
Tievi - Thoi gian hoan thanh cac céng viéc
chuan bj cho cong viéc the “i” phu thuge vao
chidu sau 16 min “I”, gio; ks; - H& sb thé hién
muirc do doc lap thwc hién mét phan cac cong
viéc thir “i” phu thudéc vao chiéu sau 16 min “I";
0<k4 <1 ,O, T\cti - Thoi gian hoan thanh céng \m_ec
thr “i” phu thudc vao chiéu sau 16 min “I", gio; z,
- Cac yéu té tworng minh nhung khé hoac khéng
thé danh gia mic do anh hwéng dinh lwgng dén
dai lvgng chiéu sau 16 min “I"; Fy(z)) - Ham so
lién két cac yeu td twéng minh “z” nhung kho
hoac khong thé danh gia mic dd anh huwéng
dinh lwong dén dai lwong chiéu sau 16 min “I" va
hinh thanh nhitng khoéng thoi gian can thiét nao
dé trong thanh phan ctia mét chu ky cong tac; qs
- 86 lwong cac yéu té twong minA nhung kho
hodc khong thé danh gia mirc dé anh hwéng
dinh lvong dén dai lvong chiéu sau 16 min “I"; w,
- Céc yéu té chwa biét co thé gay anh hudng
dén chiéu sau 16 min “I"; ; Fo(w)) - Ham s6 lién két
cac yéu td chua biét co thé gay anh hudng dén
chiéu sau 16 min “I” va hinh thanh nhiing khoang
thoi gian can thiét nao do trong thanh phan cua
moét chu ky cong tac; qs -1S6 lvong cac yeu té
chwa biét co thé gay anh hwédng dén chiéu sau
16 min “I"

Thoi gian cia mot chu ky thi cdng cbng trinh
ngam “Te" nén lwa chon theo diéu kién sau day:

Tek=(Nea- Tea)<24 giod. (5)
Tai day: ne, - Sé lwong ca cong tac trong chu ky thi
coéng, ca; Te, - Thoi gian cia mot ca cong tac,
gio/ca; T..=6; 7; 8 gid/ca.

Thoi gian clia cong viéc nap nd min “Tym” Xac
dinh theo cong thiec:

N.t
T, = nm_ |, gio. 6
nnm (knm.Nan g ( )
Tai day: N - S6 luwgng 16 min trén guong thi cong
céng trinh ngadm, 16 min; t,n - Thoi gian dé& mét
cong nhan nap xong mét 16 min; gioxngudi/(16 min);

Kam - H& s& anh hwdng gitra cac cong nhan ddng
thoi tham gia nap min trén guong; knm<1,0; N, - S6
lwong cac cdng nhan dong thdi tham gia nap min
trén gwong, nguoi;

Cac khoang thoi gian “Tges” (cho cong viéc
ban giao ca, tiép nhan ca tai thoi diém cudi ca,
dau ca trong chu ky thi céng); “Ttg“ (thdi gian cua
cong viéc théng gi6 gwong thi cong sau khi nd
min, T20,5 gi®); “Ta” (thoi gian thye hién cong
viéec dua guong vao trang thai an toan); “Teyg'
(thoi gian cha cong viéc chong gite tam théi khu
viuc lwu khdng vira hinh thanh sat gwong thi
céng sau khi né min); “T,n,” (thoi gian thye hién
cac cdng viéc phu tro, kéo dai dwong dwo’ng
éng, dwong cap, lap dat dwong xe,...) co thé Iya
chon theo kinh nghiém hoac mét phwong phap ly
thuyét nao do.

Cac hé sb ky, ko ks ke thé hién mirc do doc lap
thwe hién mot phan cac cong viéc chuan bi hoac
mot phan cla cong viéc thir “i" khéng phu thudc
hodc phu thudc vao chiéu sau 16 min ‘" sé duoc
Ira chon tuy thudc vao dac tinh céng viéc va dac
tinh t& chirc cac céng viéc trong chu ky thi cong
cong trinh ngam: 0=(ky; Kz Kaj; Kai)<1,0.

Cac khoang thoi gian “Ty " (hoan thanh cac
cbng viée chuan bj cho cong viéc thir “i" khong
phy thudéc vao chiéu sau_I6 min "I") thei gian
“Toeti” (hoan thanh cong viéc the “i" khéng phu
thuéc vao chiéu sau 16 min ‘") va th0’| gian ‘T,
(hoan thanh céc céng viéc chuan bj cho céng viéc
thi “i".phu thudc vao chiéu sau 16 min “I") sé duoc
xac dinh theo kinh nghiém hogc theo mét phuong
phap nao do.

Thoi gian can thiét truc tiép d& hoan thanh cong
viéc thir “i” phu thudc vao chiéu sau 16 min “I” xac
dinh theo cdng thirc:

T[] N

Tai day: Vi«(l) - Ham sb xac dinh khoéi lyong cla
cong viéc thex " phu thudc vao chiéu sau 16 min “I";
P i - Khéi qurng cla cong viéc th&r “i" phu thudc
vao chiéu sau 16 min “I” cé thé hoan thanh trong
mot don vi thai gian.

Téng thoi gian khoan cac 16 khoan “Ty," dé thi
cong cong trinh ngam:

i=k

> (kebini-Teokni) *
=

i - (8)
- Z{kkhl {kkl\;l:kll Pk i I'

Tai day: keokni - H& sb xac dinh gid tri thoi lwong
cac cong viéc chuan bj khoan “(Teskn.i-Keokni)” bang
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nhom cac may khoan thi “i" trong toan bé thoi
gian“chuén bi “Te” phai thwe hién hoan toan
déc 1ap (ndi tiép) so v&i cac cong viéc khac trong
chu ky thi céng cong trinh ngam; Tepkn - Thoi gian
chuén bj khoan céc 16 khoan bang nhém cac may
khoan th& “i" trén guwong thi cdng cong trinh
ngam; | - Budc tién guong ly thuyét cua cong
trinh ngdm sau moét chu ky thi cong (chiéu sau 16
min), m; keni - Hé sé xac dinh gia tri thoi lvong
cﬁng viéc khoan phai thire hién hoan toan déc lap
(nbi tiép) bang nhoém cac may khoan thi “i” so voi
cac cong viéc khac trong chu ky thi cong cong
trinh ngam; ky; - Hé s6 xac dinh ty 1& phan khoi
lwgng cdng viéc khoan 16 khoan do nhém céac
may khoan thw “i” d@m nhiém trén guwong thi cong
cong trinh ngam; N - So lwegng 16 min trén guong
thi cong cong trinh ngadm:; ki ; - Hé sé anh hwéng
cua cac may khoan thugc nhém may khoan the “i”
hoat déng dong thoi trén guong; ki<1,0; ny;i- S6
lwvong cac may khoan thuéc nhéom may khoan
chang loai tht “i" c6 thé déng thoi str dung trén
guong; Py - Téc d6 khoan thyc té ciia mot may
khoan cho nhém chiing loai may khoan ther “i" ¢
thé ddng thoi str dyng trén guong, m/gio; k - Sé
lwong 16n nhét cac nhom chiing loai may khoan
khac nhau déng thoi st dung trén guong.

Tong thoi gian xtc bbc dat da “T,," khi thi cong
cong trinh ngam:

i=x

Z (kcbxb.i -chxb.i ) +
i=1

i=x k S k - (g)
+I'Z{kxb-i- [J’;'—*C“”JH
=

‘nxipxi

Txb =

Tai déy Kebxoi - HE sb xac dinh gia tri thoi lwong
cac cobng viec chuan bj xic bbéc dat da
“(Teoxv.i-Kepxns)' b&NG nhém cac may xtc béc the
trong toan b théi gian chuan bj “Tey, ” phai thl,rc
hién hoan toan doc 1ap (ndi tiép) so voi cac cdng
viéc khac trong chu ky thi cdng cdng trinh ngam
Tebxbi = ThOi gian chuén bj xuc béc dat d4 bang
nhém cac may xuc boc dat da tha 'i”. trén guong thi
cdng cdng trinh ngam; ky; - Hé sé Xac dinh gia tri
thei lwgng cong viée xic boc dat da phai theee hién
hoan toan déc lap (néi t[ep) bang nhém cac may
xtc boc dat da the “i" so véi cac cong viéc khac
trong chu ky thi cdng cong trinh ngam; K. - Hé sb
xac dinh ty lé phan khdi lvong cdng viéc xuc béc
dat da cta nhom cac may xuc béc the “” dam
nhiém trén guong thi cong cong trinh ngém Sic -
Dién tfch mat cat ngang thi cong cua cong trinh
ngam m?% p - Hé sb thira tiet dién (hé sbé lem, hé
sO pha thira,...); n- Hé sb st dung 16 min; kq, - Hé
s6 nd roi cla dat da sau khi nd min; ky; - Hé sb
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anh hu*crng clia cac may xuc bdc trong nhém may
xtc bbe ther “i” trén guwong; ky<1,0; n,; - Sb lvong
cac may xtc béc thude nhém cac may xac béc dat
da thir “i"; Py, - Nang suét xuc béc thuc té clia mot
may xuc béc cho nhém cac may xtic bdc dat da thir
‘i co thé dong thdi st dung trén guong; x - Sb
lwgng I&n nhét cac nhom chung loai may xuc béc

khac nhau c6 thé dong thoi st dung trén gu ong.
Tong théi gian chéng gitk “T,” cong trinh ngam:
i=c
Z(kcbcg.i-chog,i ) *
Tt

el

Tai day: kcmg. - He s6 xac dinh gia trj thoi lwong
cac cdng viéc chuan bj chong gitr “(Tepeg . kcbcg..)"
bang nhém céc thiét bi chong gitr thk “i" trong
toan b théi gian chudn bi “Tope " phai thuc hién
hoan toan déc lap (nbi tlep) 0 vOi cac cong viéc
khac trong chu ky thi céng céng trinh ngam;
chcgl Thoi gian chuén bj chéng gitr bang nhom
céc thiét bj chong gitr ther “i” trén gurong thi céng
céng trinh ngam; Keg.i - H sb x&c dinh gia tri thoi
lwgng cdng’ viéc chéng gil phai thuc hién
hoan toan doc lap [thu=c hién ndi tiép) bang
nhom cac thiét bj chéng gitr thtr “i” so véi cac
cong viéc khac trong chu ky thl cong cong

(10)

- trinh ngam Vi - Khoi Iu=o=ng cbng viéc chong

gitr bang nhém cac thiét bj chong gite thie “i” trén
guwong thi cong céng trinh ngdm; k., - Hé sb anh
hwdng cua céac thiét bi chong gilr trong nhém
ther “i” trén gwong; k.<1,0; n,; - Sé lwong cac
thiét bi chong gilr thudc nhoém cac thiét bi chéng
glu thee “i"; Py - Nang suét chong gitr thue té
cla médt cac thiét bi chdng gitr cho nhém céac
thiét bi chong gitr thi “i"; ¢ - Sé lvong lon nhét
cac nhom chung loai cac thlet bi chéng gitr khac
nhau c6 thé dbng thdi st dung trén gwong.

Tong thoi gian thwe hién cac cong viéc phu tro

Ton” (kéo dai dwong dwong éng, dudng cap, lap
dat dwong xe,...) khi thi cong céng trinh ngam:

i=p AL
|
e i=1l: I kp.i-np.i-F’pJ

Tai day: kon; - Hé sb xac dinh gia tri thoi lkong cla
cdng viéc phu tro thi “i" phai thwe hién hoan toan
doc lap (thwe hién ndi tiép) bang cac thiét bi thuc
hién céng viéc phu trgr thir “i” so voi cac cong
wec khac trong chu ky thi céng cdng trinh ngam

- Khéi lwgng clia cong viéc phu tra ther 0" phal
thu’c hién khi thi cdng cong trinh ngam; k,; - Hé sb
anh hudng cla cac may, thiét bj thyc hién cong

(11)
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viéc phu tro' thr *i” trén guong; Kp<1,0; np,; - Sé
lvong cac may, thlet bi thu’c hién cong wéc phu tro
thir “"; Py; - Nang suat cla cac may, thiét bi thuc
hién coéng viéc phu tro th “i"; p - Sé Iu'cmg I&n
nhét cac nhém chiing loai khac nhau cta cac may,
thiét bi thuwc hién cac cong viéc phu tro' trén gwong
thi cdng cong trinh ngam.
i=k

Cac diéu kién, phuong trinh (3)+(11) da dwa ra
nhitng dinh hudng Iy thuyét de xéc dinh cac
khoang thei gian can thiét dé hoan thanh cac céng
viéc trong chu ky thi cdng va chiéu sau 16 min. T
day, cdéng thirc xac dinh chléu sau 16 min “" téng
quat khi thi cdng cong trinh ngadm sé cé dang tong
quat nhuv sau:

=X

Taca + 2 (Keokni- Tovkni) + Tanm + Tig + Tat +Kotg-Totg + 2 (Keobi- Tetxb.i)

i=1

Tek —

i=c i=p V
"‘Z(kcbcg.i-chcg.i)‘*‘Z{kph.i-[k T

=1 i=1 p.i- "p i

H SR+ 3 [Faow)]

p.i

i=1

i=1 =1

Tai déy - Cong viéc ban giao ca, tiép nhan ca
tai thoi dlgm cudi ca, dau ca trong chu ky thi cfmg
- Tanm - Thoi gian thye hién céng viéc nap nd min;
Ty - Thoi gian cia céng viéc thong gié guong thi
cbng sau khi né min; T;>0,5 gi&; To - Théi gian
thire hién cdng viéc dwa guong vao trang thai an
todn; kgg - Hé sb xac dinh gia tri thoi lugng thoi
gian thl,.PC hién hoan toan doc lap (ndi tiép)

“(ketg-Tetg)” trong toan bd thoi gian “Teg” so vadi cac
cong viéc khac trong chu ky thi cong cong trinh
ngam; Tug - Thoi gian cla cdng viéc chdng gitk tam
thoi khu vue Iwu khong vira hinh thanh sat guwong
thi céng sau khi nd min.

4. Két luan

Cong thirc (12) 1a két qua giai bai toan thuan
xac dinh chiéu sau 16 min “I" tir cac yéu t6 da co
san hodc dwoc chon trudc: cac diéu kién thi cong;
thanh phan cac céng viéc trong mét chu ky céng
tac; dac tinh td chirc thuc hién cac cong viéc trong
chu ky thi c¢éng cong trinh ngam,... Tai day cé xét
t6i cac yéu té twong minh ¢6 gia tri ¢d dinh hodc
khéng cb dinh cé thé danh gia dinh lwong sy anh
hwéng cha ching dén “I", cac yéu td twdng minh
khéng thé danh gia dinh lwgng sw anh hudng cla
ching dén “I’ va cac yéu t0 chua biét co anh
hudng dén “I". Trén thuc té cac yéu td khong thé
danh gid dinh lwgng va cac yéu t& chuwa biét
thudng chi dwgrc xem xét trong nhirng treong hop
thiét ké cu thé.O
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