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KHOA HOC VA CONG NGHE mo

NGHIEN CUU ﬂﬂﬁN THIEN PHUONG PHAP XAC BINH
CHIEU SAU LO MIN KHI THI CONG PUONG HAM

hiéu sau 16 min la mét thong sb kj thuat,

cdng nghé quan trong anh hwéng I&n toi

~a® cAc cong viéc clia mot chu ky dao-chéng gity

dwong ham. Chiéu sau 16 min hop Iy 1am gia ting

téc dd dao-chéng gilr, ting ndng suét lac dong va

giam gia thanh xay dwng dworng ham,... Chiéu sau

16 min "I" phu thudc vao t& hop nhiéu yéu t6 ky
thuat-cong nghé-tb chirc thi cong khac nhau [1], [2].

1. M6t s6 phwong phap xac dinh chiéu sau 16 min

Trén thuwc té, chidu sau 16 min cé thé Iwa chon
theo mot sé phwong phap sau day:

% Phuwong phap xac dinh theo yéu ciu téc dod
tién gwong;

< Phuwong phap xac dinh theo kinh nghiém thi
céng thye té;

% Phwong phap xac dinh theo cac cbng thirc
thwc nghiém.

Néu tbc do6 dao 1o trong mét thang "Vi"
(m/thang) dwoc dinh trwdce thi chiéu sau 16 min "
c6 thé xac dinh theo cong thire sau [1], [2]

— Vth Tck (1)
T.(25 +30).1°
Trong d6: Ty - Théi gian mot chu ky dao-chéng gidr
dwdng ham, gior; T - Thoi gian 1am viéc clia cac doi
tho thi céng trong mét ngay dém, gid; (25+30) - Sb
ngay lam viéc trong mét thang, ngay; n - Hé sb st
dung & min.

Hién nay c6 nhiéu phwong phap xac dinh chiéu
sau 16 min béng cac cong thirc thwe nghiém khac
nhau. Phuong phap nay xay ding trén co s& cac
yéu t6 sau: so dd t6 chire chu ky cong tac da duwoc
chon trude; cac tinh chét, nang lwc, chlng loai cla
cac trang-thiét bi thi céng sén co; cac diéu kién mo,
dia chat, dia co hoc cu thé cla khu virc xay dung
cong trinh ngdm; kha néng bao dam k¥ thuat (cung
cdp nang lweng, dién, khi nén, théng gid, van
tai,...) & mirc d6 can thiét cho qua trinh thi cong;
khéng xét dén nhirng sw cb xdy ra trong qua trinh
thi cong céng trinh ngdm. Cac yéu t& ciu thanh
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nay khéng thay déi trong nhirng didu kién thi cong
nhat dinh khi xac dinh cbng thire thye nghiém. Vi
vay, kha nang sl dung cua cac cong thic thwe
nghiém rat han ché trén thyc té. V& ban chét ching
la nhirng I gidi riéng cho nhikng bai toan cu thé.

Trong cac céng thire thire nghiém, céng thirc do
Pokrovski N.M. dé& xuét duwoc st dung rdng rai
nhat. Tl thue té thi cong duong h&m, Pokrovski
N.M. nhan thay, chidu sau 16 min hop ly “I” phai xac
dinh theo thei gian “Te" clia moét chu ky dao-chéng
dwdng ham. Nghia l1a [1], [2]:

I=f(Ta) =f(ts + o+t + L+ 15 + 1), (2)
Tai day: f - Ham sb xac dinh moi quan hé gitra
cac thong sb anh hwéng dén chiéu sau 16 min; T«
- Théi gian clia mét chu ky thi cong dwong hém; ty
- Thoi gian cho cac cong tac phu tro khac nhau;
t, - Thoi gian cho cong tac khoan 16 min; t;- Thoi
gian cho cong tac nap 16 min; t4 - Thoi gian nd min,
théng gid; t, - Thoi gian dwa gwong vao trang thai
an toan; ts- Thoi gian xac béc dat da; ts - Thoi gian
chéng gitr dwong ham.

Ngoai ra, Pokrovski N.M. va mot sb tac gia con
dua thém vao hé sb xac dinh phan cong tac cu thé
duoc thwe hién song song va&i cac cdng tac khac
trong chu ky.

Trén thuc té, Pokrovski N.M. va nhiéu tac gia
khac cho dén nay chi méi xét t&i cong tac chdng
tam (ho&c chéng cb dinh) bang mot s& han ché cac
loai khung chéng thé hién qua dai lwong thei gian
"ts" khi tinh chiéu sau 16 min. Nhiéu chiing loai két
cAu chdng gitr, o hop két cAu chéng gitr van chua
duwoc xem xét khi tinh chidu sau 16 min. [1], [2].

R& rang, biéu thirc (1) chi cho ngui thiét ké gia tri
phap lénh ddi vé&i tirng cong trinh cu thé theo thdi gian
yéu cau hoan thanh thi cong dwérng hdm. Sau khi xac
dinh "I" theo (1), ngudi thiét ké phai lam bai toan
ngwoc: tién hanh lwa chon so dd td chirc cong tac,
thdi gian chu ky céng tac, ching loai, sd lwong cac
trang thiét bi thi céng,... nhdm dam bdo chidu sau 16
min can thiét cho méi chu ky cong tac. Day 1a van dé
phrc tap chua c6 16 gidi trén thue té.
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Viéc Iwa chon chiéu sau theo kinh nghiém
méc du cho két qua nhanh chéng, nhuwng phuong
phap nay lam cho céng tac quy hoach, td chirc thi
cong trong chu ky tré nén phirc tap. Trong nhiéu
treerng hop, ngudi thiét ké rat kho tao nén cac chu
ky thi cdbng nhip nhang, hoan chinh phu hop voi
nhitng diéu kién trang-thiét bi thi céng va nhirng
dac tinh cAu tao cu thé cta dwéng ham.

Trén thuc té, hai phwong phap chon chiéu sau
I& min theo yé&u cau téc dd tién guong hoac theo
kinh nghiém chi str dung khi thuc té bat budc, hodc
trong nhirng diéu kién thi cong phlc tap, tién do
guong phai thay dbi theo tirng chu ky cong tac cu
thé trén nhitng doan céng trinh ngdm c6 céu tao
dac trwng (vi dy thi cdng cac duwdng 16 giao cat
nhau). Hai phuwong phap nay phal dwge nghién
ctru hoan thién, vi rat nhiéu van dé van chwa dwoc
gidi dap vé kha nang hop ly clia ching trén thuc té:

% Sau khi xac dinh xong gia tri “I", lam cach nao
nguoi thiét ké cé thé dam bao dwoc gia tri “I” da
xac dinh c6 thé hoan thanh dworc trén thuc té?

% Hai phwong phap nay méi chi chon ra gia tri
chiéu sau 16 min “I" thiéu rat nhiéu chieng ¢l luan giai;

< Lam cach ndo nguwoi thiét ké co thé giai bai
toan ngwegc “phdi tim ra cac diéu kién td chire, ki
thuat, cong nghé,... phu hop dé coé thé dat duoc
gia tri “I’ can thiét trén thuwe t&”. Pay la bai todn rat
phirc tap vi chiéu sau 16 min phu thudc vao rat
nhidu yéu t6, thay ddi lién tuc trén thuc té.

Céc céng thirc thwe nghiém tinh chiéu sau 16
min cla nhiéu tac gia chi méi giai quyét cho tirng
trwdng hop riéng 18, khéng mang tinh tdng quat
nén Iinh vire st dung chiing bi han ché béi nhirng
didu kién ap dung cu thé& cho tirng cdng thic [2],

[3], [4], [5], [6], [7]. Vi vy viéc nghién ctru hoan
thién phwong phap xac dinh chiéu sau 16 min cho
trwdng hop tébng quat cé y nghia thyc t& va ly

thuyét rat cao.

2. Nghién clru hoan thién phwong phap xac )

dinh chiéu sau 16 min

V& nguyén tac, cong tac thi cong cac dwong
ham phai tién hanh theo nhitng chu ky thi céng
chuén xac, nghiém ngét. Thoi gian cia mot chu ky
thi cong dwérng ham “Ty” dwoc lwa chon so bd
theo kinh nghiém tly thuéc vao quy mé cau tao

duwdng hadm, cac kich thuéc mat cit ngang cla i

dwérng hdm theo diéu kién sau:
Te=(Nca. ca)<24 gio. (3)
Tai day: n., - S6 lwgng ca cong tac trong chu ky thi

cong; T, - Thoi gian clia mdt ca cong tac, gid;

Tea=6; 7; 8 gio.
Téng théi gian ciia mét chu ky thi cong dwong
ham “T.” phai dwgc hinh thanh tir tong cac khoang
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th’c‘ri gian cla cac cdng viéc thir “i" “T;.k” thwe hién
noi tiep nhau trong chu ky thi cong:

1=n
Tae =D (Tiki). (4)
i=1
Tai day: T, - Thoi gian can thiét d& hoan thanh
cong viéc ther ", gio; ki - He sb thé hién mic do
doc Iap thwc hién phan cong viéc th& “i”; n - Toan
bé sb6 lwong cong viec phai hoan thanh trong
khoang thoi gian ciia mét chu ky thi cdng “Te,".

Gia tri cia hé sb “k” khéng Ién hon 1,0:
0<ki<1,0. Hé sb “k” xac dinh gia tri thoi lwong
“(Ti.k)" trong toan bo thoi gian “T can thiét dé
hoan thanh céng viéc thir “i” phai thwc hién hoan
toan doc 1ap (thwc hién ndi tiép) so v&i cac cong
viéc khac trong chu ky thi cong dwérng ham (H.1):

% Khi k=0: toan bd thdi gian “T,” can thiét dé
hoan thanh céng viéc thir “i” sé& dwoc thwc hién
hoan toan song song véi cac cdng viéc khac trong
chu ky céng tac (H.1.a);

% Khi ki=1,0: toan bd th&i gian “T;” can thiét dé&
hoan thanh cbng viéc thir “i” sé dwoc thwe hién
hoan toan ndi tiép v&i cac cong viéc khac trong chu
ky cdng tac (H.1.b);

% Khi 0,0<ki<1,0: phan th&i lwong “(T,.k)” cua
cong viéc thir “i” trong toan bd thei gian “T” can
thiét d& hoan thanh cong viéc thi “i” sé dugc thuc
hién ndi tiép v&i cac cong viéc khac trong chu ky thi
cong. Phan con lai cha thei lwgng hoan thanh céng
viéc thtr " “[T.(1-k;)]” sé dwoc thwe hién song song
vé&i cac cdng viéc khac trong chu ky thi cong
dwong ham (H.1.c).

a) Trwong hep k=0

— Tty i . _-

i c) Truo’ng ho’p 0 O<k<1 O

P T(M) =

II/IJIIIIIIIIIIIIIIIII/III/IIII

!—T (1 & )*LTk -I

H.1. Méi quan hé giira hal cong viée hen Ké nhau
thure hién trong chu ky thi cong dudong ham
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Toan bd thdi gian “T;" can thiét d& hoan thanh
cong viéc thir “i" sé dwoc hinh thanh tir hai thanh
phan th&i gian:

% Phan thoi gian cho cac cong tac chuan bj cho
cong tac thr “i"; “Tepi";

< Phan thoi gian cho viéc thyc hién céng tac
ther “i": “Tey".

Nhuw vay:

T=(Tepi*t Tewi), Qi0. (5)
Tl day:

i=n i=n

> (T)=3(Tepi+ Teti)=

I::—n - i=n (6)

= Z(ch.i)"‘ (Teti).

i=1 i=1
Tuy thudc vao mdi quan hé véi chiéu sau 16 min
, toan bd cac cdng viéc trong chu ky thi céng
dwoc phan chia thanh hai nhém sau:

< Nhom “m” céc cong vigc thir “i" “To" (i=1+m)

khong phu thudc vao chiéu sau 16 min “I”;

[T}

+»» Nhom P cac qﬁng viéc thor " “T))” (i=1+p) phu
thuéc vao chiéu sau 16 min “I”. Trong d6: n=(m+p).

Cac cong viéc thi “i"“Tp;” (i=1+m) trong nhom
“m” cong viéc khdng phu thudc vao chiéu sau 16
min “I" sé dwgre tinh nhw sau:

TUI (TOCbI+TUCtI) gl(‘}' 3 (7)

Tl day:

i=m i=m

> (To.i)= 2 (To.cb.i+ To.cti) =

ul:!

i:.1 i=1 . (8)
;Y{(To ch.i)+ _Z%(To e
I= 1=

Tai day Towi- Thoi gian hoan thanh cac cbng tac
chudn bi clia cong viéc thir “i” khéng phu thudc vao
chiéu sau 16 min “I", gi&; Toei - Thoi gian hoan
thanh codng viéc thir “i” khéng phu thudc vao chiéu
sau 16 min ‘", gi&; i=1+m.
Cac cong viéc the "i" “T,;”

Tck=§;'(n.ki) "

(i=1+p) trong nhém “p
i= i=m

i=1 i=1

Tw day, gia tri chiéu sau 16 min

f(l)= {Tck - ki-i:m(TO.cb.i J- ki-ij{n(TO.ct.i) - ki-i:ZF:J('ﬁ.cb.i)* ki-iip[w} } =0.

i=1 i=1 i1
3. Nghién cru dé xuat phwong phap xac
dinh chiéu sau 16 min mang tinh téng quat dé
thi cong cong trinh ngam

(TO cbi) ki Y (Tocti) +ki Z(-I-icba)+k 21:\4 Ctl(l)}

cdbng viéc phu thudc vao chiéu sau 16 min “I" sé
dwoc tinh nhuw sau:

To.i=(Ticoi*t Ticta), IO )]
Tl day:
i=p i=p
Z( ) Z(T|be+T|Ctl)
= 1 i=1 . (10)
i=p i=p
(Th.cb.i)+ Z;,(Tl.ct.i)-
i=1 i=

Tai day: T = Thoi gian hoan thanh cac cdng tac
chuan bj clia cdng viéc tht “i” phu thudc vao chiéu
sau 16 min “I", gi®; T« - Thoi gian hoan thanh
cong viéc thi “i” phu thudc vao chiéu sau 16 min “I*,
gid; i=1+p.

Thanh phan “T,," trong céng thirc (9) vé co
ban khéng phu thuéc hoac phu thudc khéng dang
ké& vao chidu sau 16 min. Vi vay, trén thyc té cé thé
xép chung vao nhém cac cong tac khéng phy thude
vao chiéu sau 16 min.

Gia tri khoang thoi gian thwc hién cong viéc thi
“" “Tieti” (i=1+p) phu thudc vao chiéu sau 16 min
c6 thé xac dinh theo méi quan hé nhu sau:

Ve (1

Tt =[—'-"t-'( )}- (11)
H.ct.i

Tl day:

i=p W il

> (Tioti)= Z[ "’“”} (12)

=1 =1 PIctl

Tai day: T« - Thoi gian can thiét dé hoan thanh

wrn

cong viéc thir i trong nhom “p” cac cong viéc phu
thudc vao chiéu sau 16 min “I”, gi®; Vic(l) - Ham sbé
xac dinh khdi Ivong clia cong viéc th “i" phu thudc
vao chiéu sau 16 min “I"; P« - Khéi lwong cha coéng
viéc thir " phy thudc véo chidu sau 16 min cé thé
hoan thanh trong mét don vi thoi gian.

Trén co s& cac két qua nghién ctru trén, tr cac
cong thire (4), (6), (8), (10), (12) cé thé rut ra mbi
quan hé sau day:

(13)

i=1 .ct.i

c6 thé xac dinh tr i gidi ciia phwong trinh:

(14)
Fcti

T nhitng két qua nghién clru trén day, ching
toi dé xuat phwong phap xac dinh chiéu séau |6 min
v&i ndi dung cac bwde nhw sau:
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< Buoc 1 - Lya chon thoi glan cua mdt ca cong
tac “Teo”, sb lwong ca cbng tac “ng,”, thdi gian cla
mét chu ky thi céng dwong hadm “Ty” thda man
diéu kién (3);

< Buwoc 2 - Lya chon tong sb lwong “n” cong
V|ec (n=m+p), tinh chét cha tirng cong viéc thir "
can phai hoan thanh trong mét chu ky thi cong
dwérng ham;

< Bwéc 3 - X4c dinh trinh tw can phai thue hién
cac cbng viéc thi “i” trong toan bo “n” cong viéc
phai thwe hién mét chu ky thi cdng dwong ham;

%+ Buédc 4 - Xac dinh cac cong viéc thiy “i” trong
nhom “m” cac cdng viéc khéng phu thude vao chiéu
sau 16 min “I”;

% Buwdc 5 - Xac dinh cac khoang thoi glan
“Toco,” d& hoan thanh cac cong tac chuan bj cia
cac cong viéc thir “i” khéng phy thudc vao chiéu
sau 16 min “", gi®; xac dinh cac khoang thoi gian
“Tooti” @& hoan thanh céng viéc thr “i" khéng phu
thudc vao chiéu sau 1& min “”;

% Buwédc 6 - Xac dinh cac cong viéc thr “i"

i” trong
nhom “p" cac céng viéc phu thudc vao chidu sau 16
min “I";

% Buoc 7 - Xac dinh cac khoang th&i gian
“Tiew” d& hoan thanh cac cdng tac chuan bj cla
cac cong viéc th& “i" phy thudc vao chiéu sau 16
min ‘", gi&;

< Bwoc 8 - Xac dinh “p” ham so "f; Ct,(l) thé hlen
méi quan hé giira cac théng sé, bién sb, hé sd,.
khac nhau trong méi lién quan dén cac dai Iu’cang
Tieti”s “Vieti” va “I” cho cac cong viéc thir "

i" trong
nhom “p” cac cong viéc phu thudc vao chleu sau 16
m‘ln “I!l

< Bwdc 9 - Xac dinh cac khdi lwong “V ;" cla
cac cong viéc the “” trong nhom “p” céc cong viéc
phy thudc vao chiéu sau 16 min 4"

< Buwdc 10 - Xac dinh nguyén téc t6 chlc thuc
hién cac cong viéc thir “i" trong modt chu ky thi cong
dwedrng hdm théng qua hé sbé “k,;

% Buwdc 11 - Xac dinh cac he sb “k" thé hién
mtrc do doc lap thwe hién cho tirng cong viéc thi
‘" trong chu ky cong tac: k=1 cho nhitng cong
viéc thr “i” thwc hién hoan toan néi tiép, doc lap
VoI céc cong tac khac; ki=0 cho nhirng céng viéc
ther “i" thwe hién hoan toan song song véi cac
cong tac khéc; 0<k<1 cho nhung cong viéc thiy "
thiec hién mét phan “k” ndi tiép, doc lap v&i cac
cdng tac khac;

% Bwdc 12 - Xac dinh chiéu sau 16 min “I” to
phuwong trinh (14).

4. Két luan

Dé s dung hiéu qua cong thirc xac dinh chiéu
séu |6 min trén day, trong giai doan sdp t&i can tién
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hanh nghién ctru gidi bai toan nguoc phém tang
kha nang sl dung clia ching trén thyc té.00
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SUMMARY

The blasting hole depth is an important |
technological factor influencing on the works

of a driving, supporting cycle for tunnels.
On the basis of theoretical studies, practice, |
author of the article proposed integrated |
~ method estimating the blasting hole depth in
- the tunnel construction.




