KHOA HOC VA CONG NGHE M0

NGHIEN CUU XAY DUNG PHUONG PHAP
QUY HOACH VI TRi CUA DUOGNG HAM

cdu sau day: phan dudng dao phia trudc clra

dudng ham khéng qua sau (kho'l lugng dao
pha dat da clra dudng ham khéng qua 16n); dam
bao d6 &n dinh cho bd dSc da hai bén héng dudng
dao, phia tran dudng ham; tao diéu kién thuan Igi
cho qua trinh thi céng va coéng tac thoat nudc mat;
chiéu day 16p dat da trén néc dudng ham phia sau
clta phdi di day dé cé thé sit dung phuong phap
dao pha ngdm va dam bao mdc d6 8n dinh can
thiét cho qua trinh thi cédng va st dung dudng ham;
két cdu clfa dudng hdm don gian, dé thi cong; hiéu
qua kinh té thi cdng nhd nhat... [1].

\/j tri clra dudng ham phai ddm bao cac yéu

1. Binh huéng xac dinh vi tri clra dudng ham
tir viéc so sanh khdi lugng dao dudng 1 thién
va khéi lugng dao dudng ham

R& rang vi tri clta dudng ham phu thudc vao rat
nhiéu yéu td khac nhau trén thuc t€. Vi vay, dé giai
quyét van dé phrc tap nay, cac nha khoa hoc da c6
nhitng phuong phap ti€p can khac nhau. Tir géc do
hiéu qua kinh t&, theo moét s6 nha khoa hoc: vi tri
clra duang ham t6t nhat sé phai thoa man diéu kién
gla thanh du’dng dao 16 thién bang gla thanh dudng
ham thi cong bang percng phap ngam [2].

Tir y&u t8 hiéu qua kinh t& trén day, mot s& nha
khoa hoc da dua ra nhitng kién nghi buéc dau aé
xac dinh vi tri hdp ly cho clia dudng ham nhu sau
[2]. Gia st trong doan du’dng ham tir | dé&n |l ngudi
ta c6 thé bé tri clra dudng ham. Gid thiét rang, mat
cat dudng dao tai cac vi tri I, 11, Il tuong (ng sé la
F4, Fa Fs. Kndi lugng dao pha dat da phan déc phia
trén tran clta dudng ham tuong (ing sé 1a V,, Vy, Vg
(H 1) Téng chi phi thi cong 1 m dudng ham bang
d,. Téng chi phi thi céng 1 m® dudng dao bang d,.

Xem xét doan “I-II" (H.1) [2]:

+ Gia thanh “G,” dao doan dudng ham “Al,”
bang phuong phap ngam bang:

Gp=(dy.Aly), ddng; (1)
+ Gia thanh dao doan duong dao Gy’ bang [2]:

GS.TS. VO TRONG HUNG
Truong Pai hoc Mo-Dia chéat

Gdi :{(Fz ;F1 .A1 +V2 "—V1].d|} . dsng (2)

H.1. Sa d6 xéac dinh vi tri cita dudng hdm
tr diéu kién hiéu qua kinh t& (theo [2]).

Tucng tu nhu trén, trén doan “lI-lllI" ta cling c6
thé tinh dudc cac gia tri “G,," va “Gy,” tuong Ung.
Sau khi so sanh cac gia tri tdng chi phi thi cong
dudng dao va thi céng dusng ham, ta thay: néu
Gy =Gy thi clra ham tai vj tri “I” 14 phuong an thiét ké
hdp ly. Trong trudng hgp G>Gy thi vi tri clra dudng
ham phai nam sau vi tri “I". Bang dinh hudng so
sanh hiéu qua kinh t€ cac phuong an thiét k& nhu
vay, ngudi thi€t k& sé co thé tim ra vi tri clla dudng
ham hop ly v& mét hiéu qud kinh t& [2].

2. Nghién ctru hoan thién phuong phap xac
dinh vi tri clra dudng ham

Ro rang dinh hudng nghién clu do céc tac gid
[2] gidi thiéu trén day van chua xét d&n mot s6 van
dé thuc t€ co ban khi xac dinh vi tri cu thé cho clra
duong ham nhu sau:

% No&i dung cla dinh hudng trén mdi chi mang
tinh dinh huéng ma chua dua ra két qua xac dinh
chudn xac vi tri cita ham trong nhiing diéu kién dia
hinh, diéu kién thi cdng cu thé;

<+ Dinh hudng trén chi maéi xem xét bé mat dia
hinh hoan toan la mdt mat phang nghleng ly thuyet
E)ay la diéu hoan toan khéac biét so véi thuc té;

< Binh hudng trén chi méi so sanh khéi Iugng
dao 16 thién khu vuc trude clta dudng ham va khoi
lugng dao duong ham bang phuong phap ngam.
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Trén thuc t&€ qua trinh thi cong doan 16 thién clra
ham va qua trinh thi cdng dudng ham bang phuong
phap ngdm con chifa dung cac théng s6, khoi
lugng thi cong... khac so véi ndi dung dinh hudng
trén day dé xuat;

< Nhiéu khdi Iugng céng tac thi cdng khac van
chua duge xét dén trong ndi dung dinh hudng trén
day: khoi lugng coéng tac gia cudng bé mat bd déc
da; khéi lugng céng tac chdng gilr, céng tac gia
cudng sau ba doc da...;

< Dinh huéng nay van chua xem xét dén cac
d&c tinh co ly dat da khu vuc thi cong dudng dao va
dudng ham;

% Viéc chi gia thiét xem xét khoang bién thién
c6 thé clia vi tri dudng ham trong khodng tif mét cat
“I” dén mat cat “IlI” 1a khéng c6 cd sd khoa hoc
(H.1). Tai sao lai bat dau tir mat cat “I” nao do dé
xem xét? Tai sao lai két thiic kha n&ng xem xét tai
mat cat ngang “llI"? Tai day, co sd dinh vi vj tri cho
cac mat cat “I”, “II”, “llI” rat mo hd va khong co chi
tiéu dinh lugng. Tai sao lai xac dinh mot mat cat “Il”
ngau nhién nao do6 trong khoang giitta hai mat cét
“I” va “lll” d& 1am co sd& cho viéc xem xét vi tri clia
clra dudng ham. Céc tac gid [2] hoan toan chua
dua ra nhitng chi dan cu thé va cd ban dé xac dinh
cac mat cat “I", “Il” va “llI". Ngoai ra, két luan sd bd
so sanh cac gia tri tdng chi phi thi cdng dudng dao
va thi cdng dudng ham theo hai céng thic (1) va
(2) dé du bao vi tri clra dudng ham rat mo ho. Tai
day rat nhiéu théng so tinh toan (F,, Fy, Fj, V4, V,,
Vs...) con chua ro rang. Vi vay, kha nang st dung
dinh huéng nghién clru trén day vira thiéu tinh kha
thi vi_a thi€u co sd khoa hoc trén thuc té.

T.¢ nhifng nhan xét trén day, chung toi dé xuéat
co s @& xac dinh vi tri hop Iy cho cifa dudng ham
nén duya trén nhitng yéu té sau day:

» Né&n bat dau khao sat sy bién ddi cla vi tri
clra dudng ham tir diém géc “0” dau tién khi ching
bat ddu cat vao sudn ndi, vao sau trong bd déc da
theo huéng phat trién cla truc dudng ham (H.2);

“ Sau do, clng vdi su phat trién dan vi tri xem
xét vao sau phia trong ba déc da, téng khdi luong
cong tac thi céng dudng dao bang phuong phap 16
thién va téng khéi luong coéng tac thi céng duong
ham bang phuong phap ngdm sé tang dan. Mic do
gia tang cla khdi lugng cong tac thi cong dudng
ham bang phuong phap ngam vé cd ban cd mdi
quan hé tuyén tinh véi khoang céach tir diém géc “0”
dén vi tri xem xét th(r “i" va va khéng phu thude vao
d&c tinh dia hinh cla bd déc da phia trén. Trong khi
d6, mic do gia tang cda khdi lugng cong tac thi
cong dudng dao 16 thién s& khong phu thude tuyén
tinh vao khoang cach tir diém géc “0” dén vi tri xem
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xét thir “i" va phai chju sy phu thudc rat 1én vao dac
tinh dia hinh bd déc da phia trong giéi han khu vuc
dao pha 16 thién;

+ Do bé mét dia hinh khu vuc bé tri cifa duong *
ham rat da dang, phirc tap, cho nén viéc nghién
clu xac dinh vi tri clta duong ham trong timg trudng
hop cu thé nén tién hanh theo timg budc. Pau tién ¢
nén bat dau qua trinh nghién cu tir phuong an don -
gidn nhat (goi 1a phuong an nghién clu co sd).
Phuong an nay sé 1a cd sd dé co thé du doan, du
béo vi tri cu thé cho clta dudng ham. Sau dé, chiing
ta c6 thé xem xét b sung dan cac diéu kién phic
tap cla thuc t& dé giai quyét tron ven bai toan.

2.1. Nghién cuu xdc dinh khéi luong céng tdc
dao phd dit dd hinh thanh doan dudng dao
phia trudc cua duong ham trong phuong dn ly
tuong hoa diéu kién thuc té

Trong trudng hop diéu kién dia hinh cla khu vuc
thi cong xay dung cifa dudng ham co thé cho phép
ap dung giai phap dat clra ham vao phia trong sudn
ba d&c (sudn ddi, nui...), @& don gian hoa cho céng
tac nghién clu budc diu, ching ta co thé chon
phuong an nghién ctu co s8 véi cac diéu kién don
gian nhat, ly tudng hoa nhu sau:

%+ Chon bé ‘mat dia hinh khu vuc clra dudng
hdm 1a moét mat phdng déc nghiéng Iy tudng véi
goc déc so vai mat phang ndm ngang bang “o”;

< Chon méi trudng dat da khu vuc thi cong clra
dudng ham c6 dac tinh déng nhat, déng hudng véi
gbc déc 6n dinh tu nhién bang “B™:

< Chon dudng hd&m ndm ngang c6 truc cau tao
“x-x" vudng géc véi dudng phuong clia bé mit dia
hinh tai clta dudng ham (H.2.b).

Trong trudng hdp ly tudng hoa cac diéu kién thuc
t& trén day, khi clfa dudng ham nam cach vi tri diém
gdc “0” (khi chua co khéi lugng dat da dao pha tai bo
doc da) mét khoang cach bang “c,” thi hai bén héng
dudng dao 19 thién va phia trén tran clra dudng ham
sé hinh thanh ba vling tréng dic trung do viéc dao
pha dat da khu vuc bo déc dat da phia trudc clra
dudng ham va phia trén tran dudng ham:

% “Vung I" gi6i han bdi hai mat phing thing
dling di qua hai mat bién héng cla cilta dudng ham
(1-2-3-4) va (1'-2’-3'-4’) song song vdi truc cau tao
“x-x" (H.2.b);

« Hai “viing II” gi6i han bdi hai mat phing thing
ding di qua hai mat bién héng clia clra dudng ham
(1-2-3-4) va (1'-2'-3'-4’) song song véi truc-c4u tao
“x-x" (H.2.b) va cac mat dGc nghiéng hai bén dudng
dao 16 thién tai hong va phia trén tran clta dudng
ham (vi du (H.2.a): mat déc nghiéng “0-7-8-11-6-5-
1" tai héng va mat déc nghiéng “11-12-4-6” phia
trén tran clta dudng ham). Trong trudng hop nay,
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thé tich dao pha dat da clia hai viing nay ddi xing
nhau qua truc “x-x" va c¢6 gia tri bang nhau.
Dé tinh thé tich dao pha dat da cho céc ving |

va viing Il can xac dinh cac kich thudc can thiét ciia
‘dudng dao va cac viing hd dao 16 thién phia trudc
clra duong ham (H.2).

H.2. So dé xac dinh lugng thé tich dat da phéi dao pha
trén khu vurc dudng dao 19 thién cho clra dudng hdm

Xét cac tam giac vudng “0-10-2", “2-4-6" va “2-8-
10” (H.2.a), ta cé:

C3=(C4+Cy); (3)
a;=(Cs.tga)=[(cs+c,).tgal; (4)
a,=(az-a,)=[(cs+c,).tga-ay]; (9)
D,=(a;.cotgp) (6)
b,=(as.cotgP)=[(cs+c,).tga. cotgpl; (7)

Tai day: ¢, - Khodng céach tir diém géc “0” dén vi tri
“1" clra duong ham theo thiét k& (H.2), m; ¢, -
Chiu réng doc truc viing dudng dao ndm truc tiép
phia trén két cdu clta dudng ham (H.2), m; a, -
Téng chiéu cao két cdu clra dusng ham, m: a, -
Chigu cao tir diém trén clta dudng ham dén mat
ddc da tai diém “4” (H.2); b, - Chiéu réng mat cau
20 nam ngang phia trén clfa dudng ham, m; b, -
Chiu rong hé dao tai hai diém “8-10" (H.2.a); o -
Goc doc cau tao tu nhién cla bd déc da phia trude
clra dudng ham, do; B - Géc déc 6n dinh tu nhién clia
2t li2u ba doc da phia trudc clra dudng ham, do.

Theo tam giac vudng “4-12-14" (H.2.c), ta co:

as=(C4.tgP); as=(as-ay). (8)
Tu day:
_| 84 — 84 '
04_[ tgp J ©

Xeét hai tam giac vudng déng dang “0-10-2",
“0-12-13" (H.2.c), ta co:

a3 | _Cs

5 ) {Cs +Cy J '

Thay “c,” theo (9) vao (10) va sau mot sd phép
bién déi ta xac dinh dugc gia tri “a,”™

tgo.tgp tgotgf a tgo
"(tgp-tgo) 2 tgp-tge) " (tg - toe)
_tgouf(cq + ¢ )tgp - ay] (a1

(tgp-tga)

Tur (11) va (9) ta xac dinh dugce gia tri “c,":
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as=c¢C

hodc
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tga tga 1 Sau khi dat:
Cy =0Cy. +Co. —aq. 2 "
(tap - tga) (top —tga) (tgp—tga) (tgou)”.cotgp |. (tger)*.cotgp |.
ho&c M=——a— A =|(Co) |
: 2 0)
(cq+Cp g —ay 2 2
Cyq= i 12 tge)©.cot tge)”.cot ¢
! { (1B —tgor) 4 As{‘—L) = gﬁ.(cz)z}:m =[<c2)3.m( gz 9‘1.
Xét cac tam giac vudng “0-10-2", “0-12-13" (H.2.c), o
ta cé: ‘ - ‘
c 5 o " V1:,[(Cq)3-A1+(C1)2-A2+(C1)-A3+A4]- (21)%
dy =( 3 ]=( 1 2]= Lovsoin S8 e 517) Thé tich hinh khéi lang tru “V," “1-2-4-6-5-3" ¢6
GRISE GEsm g Gosee R0et day hinh tam giac vudng “1-3-5", chiéu cao “c;’
c tga (H.2.a) sé xac dinh theo céng thic:
d2 = 4 =Cq. + 1 1
TSk (th —tga).cosa Vo =(r.a1.b1.c2] = [-.31.a1.cotgﬁ.czj.
tga 1 2 2
*E2. (tgp —tga).cosa sl (tgp —tgo).cosa 1 2
; V, =| —.(a1)".cotgB.cy |. (22)
B (01 +02).tgot—a1 (14) 2 .
| (tgp -tga).cosa | Thé tich hinh khéi lang tru “V;" “4-6-8-10-11-12"

e T c6 day “4-10-12" va chiéu dai cla ba canh bén
ds = (d +d2)#[ 2 4} khéng bang nhau “by”, “by", “by” (H.2.a), xac dinh

cosa theo cong thic:
tgB top 1
dy=Cq————— 4+ Cp.——— = =| = " ]
3= 1 (igh— tow)coso | 2 (igh _ tguhcosa Vs 3,(b1 + B+ by J 18 xvg 1590 (23)
1 ' a,.c
~ay. _[82:C4
"(tgp — tgo) cosa A_ Sara-10-12" ( 5 ] (24)
(c1 + cz).th — ay } ' tg? o L{E tgfa-a tga)
8= : (15) Bt . =(cq)? A2 1
[(tg[} ~tga)cosa ara-t02e = (C1) 2.(tgj3—tga)+c1 (tap—tgo) o
Xét hai tam giac vuéng déng dang “0-10-8”, (@))% -2.a1.C5.tga
SO i n L5 +4"'—‘. : il . (25)
0-12-11" (H.2.d), ta co: 2.(tg[37tga)
by L dq . (16) Sau khi dat:
by ) \d3 > 2
. ar - e « gt I L A =& tg a . A — cz-tg Ot—a1.tga .
€1au khi thay‘ th.'?. cac gia Ul b, .’fhgc‘a‘ (Z), d,", C.{a 5 Mz.(tg B-tga)’ 6 (top-tga) (26
theo (13), (15) va bién doi, ta tim ra gia tri “b;" nhu sau: )
ba =c tge . tgo tga.cotgp B = (a4)” —2.a4.cp.1ga
3= {igp—tga). ¥ (top-toe) " (tgB-tgw) " 2lop-tge)
be = tgo.(cq +C, —aq.cotgpR) 17 ta co: )
37 (th_tg(I) ) ( ) 8&1471071211 :A5(C1) +A6.C1 '!"AT. (27)
Thé tich hinh khdi chép “V,” “0-8-10-2" c6 mot Tu (6), (7)va (17)taco:
canh bén vuéng géc véi day co dinh la “0", canh 1 ~ tga tga.cotgp
bén *“0-2" vudng géc vai day “8-10-2" (H.2.a) xac 3(b1*b2+b3)‘°1' S3lgp-tg0) 3 +~-\28
dinh theo céng thirc: (28)
y ’ 1 { tga +tgu.cotgﬁ}a tga.cotgp
vV =§-03-Sa"8—10-2" :g-cs-g-bz-as- (18) %1 3(tgp-tga) 3 "3 (tgp-tga)
Sau khi thay “c;”, “a;” va “b,” va theo (3), (4) va Sau khi dét:_
(7) ta co: Ag _[ tgo. - 5 tga.cotgﬁ}
- o) | 3.(tgp - tge 3| g
Uy = (o O 00U 2 o (19" coteh (tgp —tgcr) 29)
6 2 tga tgo.cotgp tgoe.cotgp
2 2 (19) Ag = 2+ g + *a‘]. g
(o Mg oot 2 (o 3 (toe)”cotdh 3(tgp-tga) 3 3.tgp - tga)
L 2 2 7 6 ta co:
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%(b1 +b2 +b3)=C1.A8 +A9

Tir (23), (27), (30), gia tri thé tich “V,” c6 thé xac
dinh theo céng thic:

V3 =(c1)> As.Ag +(c1)2 (Ag.Ag +As. Ag)+

+(cq)(A7.Ag +Ag Ag)+(A7.Ag).

Thé tich hinh khéi “V,” (4-10-12-4'-10-12') (H.2.b)
xac dinh theo céng thirc:

V= =Sp4-10-12-D4. (32)
Tai day: b, - Chiéu rong cdu tao cla clra dudng
ham, m.

TUr (25) va (32) ta co:

_(c1)* tg%0.by c1.(02.tgza —a1.tgoc)b4 5

(31)

47 2(tgp-tga) (tgB - tgor) (33)
. [(a1)2 ~2.a;.Cp.tga|by
2.(tgB - tgar)
Sau khi dat:
2 tg?ab, _leatg?a-aytgalb,
"7 2(tgp-tga) (tap —tgr)
i 1(11)2 —2.a1.c2.tga]b4 ‘ (34)
2.(tgp - tgar)
ta co:
Vi=[(C1)2 Asgt (Cq).Arr+A). (35)

Thé tich hinh khéi “Vs" (0-2-10-0"-2'-10) (H.2.b)
c6 thé xac dinh theo cong thic:

V5=(Sxo2.10nba). (36)

Dién tich tam giac vuéng (0-2-10) (hinh H.2.b)
xac dinh theo céng thic:

Sxo-2-10=(0,5.25.G3).

=0,5.[(c+cy).tga].(ci+c,)= (¢4)%.0,5.tga+

tga.(cy).(c,)+(c,)%.0,5.tga=

=(c4)%.0,5.tga+(c,).(C,)-tga+(c,)2.0,5.tga.  (37)
Tl (36) va (37) ta co:
Vs=(c)%.0,5.tga.b,+(c,).(c,).tga.b,+
+(c,)%.0,5.tga.b,. (38)
Sau khi dat:
A13=(0,5.tga.b,); Ays=(ca.tga.by);
A15=[(c,)2.0,5.tga.by), (39)
ta co: '
Vs=(C1)2. A +(Cy). Ay +Ass. (40)

Thé tich hinh khéi chif nhat “Vy" (1-2-4-3-1'-2'-4'- -3)
(H.2.b) xac dinh theo céng thirc:

YS=(C2-31-b4)- (41)

Nhu vay, téng thé tich dat da “TV” can phai dao
trong khu vuc dudng dao 16 thién phia trudc clra
duong ham (H.2) s& xac dinh theo cong thirc:

TV=2.(V+ V3V H(V,# V- Ve). (42)

(30) |

Sau khi thay th& cac gia tri V,, V,, Vs, V,, Vs Vs
tudng Ung theo cac biéu thac (20), (21), (31), (35),
(40), (41), ta co:

2V=(C4)°(2.A142.A5. Ag)+(C1)2.(2.A0+2. Ag Ag+

+2.A5.AgtAtA )+

(C)(2.A3+2. A7 Agt2. Ag. Ag+A 1 +A )+

H2.AF2.A;. AgtA o+ A 5-2.V - V).

Sau khi dat:

B1=(2.A1+2.A5.Ag);

Bo=(2.A42.Ag. Ag+2. A5 AgtA g +A 3);

Ba=(2. A+ 2.A; Agt2. Ag. Ag+A +A,);

B,= (2 A4+2 Az AgtA+A5-2. Vz'Va) (44)
gia tri tng thé tich dat da “TV” can phai dao trong
khu vuc dudng dao 19 thién phia trudc clta dudng
ham (H.2):

ZV=[(cy)’.Bi*+(c1)%.B, *+(c,).By+B,], m?. (45)

2.2. Nghién cuu xac dinh vi tri cta dl.ro’ng
ham trong phuong dn ly tuong hod diéu kién
thuc té

Néu ap dung nguyen Iy téng gia tri chi phi dudng
dao 16 thién “G, 4" bang tong chi phf thi cong dudng
ham b&ng phuong phap ngam “GI W dé xac dinh Vi
tri thich hgp cho ctra dudng ham, ching ta cé thé
thuc hién qua trinh tim vi tri thich hop ctia clra ham
theo cac budc nhu sau.

Gia s(f tai vi tri th{t "i=0" tinh tir vi tri clra du'dng
ham cé gia tri téng Chl phi thi cdng dudng dao bang
khong (V4=0) va téng chi phi thi céng duong ham
bang khéng (th =0). Sau do6, ngudi ta bat dau thi
cong dudng hdm vao sau trong khu vuc bo déc da
phia sau vj tri “i=0" (H.2).

Tai vi tri “i= 0+c1” (cyla khoang cach tmh tr vi tri
“i=0" dén vi tri “i= 0+c1 ) gia thanh Gc1 . dao doan
dudng ham “c," cé thé tinh bang bidu thitc:

Ger.gh™ (dh C1), dopg ) (46)

Thue t€ cho thay, khéi lugng cac cong tac thi
cdng doan dudng dao 16 thién phia trudc-trén clra
dudng ham bao gém ba thanh phan chil yéu sau:

% Gia thanh dao pha dat da "G,y .4,

Get.a.0p=(XV.d)), dOng; (47)

“+ Gia thanh gia Cu'dng dat da4 bé mat thanh hé
dao "Gc‘i dl.gcbm 't

Gc1 dl.gebm™ (Sgcbm 2) dong! (48)

* Gia thanh gia cudng sau dit da tai nhiing vi
tri can thiét clia thanh hé dao * ilgcs =

Gc1 .dl.gcs (Vgcs dS) dong (49)
Tai day: Sgct,rn - Dién tich bé mat thanh-tudng hé
dao 16 thién clrta duong ham can phai tién hanh gia
cudng bé mat, m? d, - Gia thanh gia cudng mot
met vuéng bé mit thanh-tudng hé dao 16 thién ctlra
duong ham, dong/m2 Vges - Gid tri the tich thanh-tuong
hé dao 16 thién clra duong hdm can phai ti€n hanh
gia cudng séu vao phia trong, m*; d, - Gia thanh gia

CONG NGHIEP MO S0 2 - 2014 n

(43)




KHOA HOC VA CONG NGHE MO

cudng sau moét mét khoi thé tich thanh-tudng hé

dao 16 thién ctfa dudng ham, dong/m?.

Vi vay, tif cac biéu thic (47 ( 8), (49), gia
thanh dao doan dudng dao * GC1 4 ¢6 thé tinh bang
cong thirc sau:

01 d™— (ZV d) ( gcbm-d2)+(vgcs-d3):

{[(c1)*.B1+(c1)’.BoH(cq).Ba+By].di}+

+(Sgcbm ) (Vgcs d.?) dong (50)

Pé thod man diéu kién téng gia tri chi phi du'cmg
dao 16 thién bang téng chi phi thi cong dudng ham,
tir (46) va (50) ta co:

(dy.c4)={[(c1)*.B1+(c1)".Bo+(cy).Bs+B,l.d}+

+(Sgcbm‘d2)+(vgcs-d3)- (51)
Tu (51) ta tim ra phuong trinh béc ba:
(c4).(By.d)*+(cy)2.(Bo.d)+(cy).(By.di-dp)+

+(By.d, +Sgcom.-da+Vgee.d3)=0 (52)

Giai phuong trinh bac ba (52) ta s& xac dinh
dugc gia tri tdi uu “c," cho vi tri clra dudng ham cho
phuong an 1y tudng hoa nhiing diéu kién dia hinh
bd déc da cu thé phia trudc clfa dudng ham.

2.3. Nghién cuu xdc dinh vi tri cia dudng
ham trong diéu kién thuc té |

R6 rang phuong phap nghién clu dé xuét trén
day méi chi la giai phap ky thuat don gian nhat
mang tinh co ban cho [di giai. Vi vay, dé |3i giai c6
thé st dung hgp Iy trén thuc t& ngudi thigt ké nén
ti€én hanh qua trinh xac dinh vi i clia dudng ham
theo céac budc nhu sau:

% Budc 1 - Xac dinh cac kich thude céu tao co
ban cla clra dudng ham: a,, C,, by;

% Budc 2 - Xac dinh cac théng s& hinh hoc co ban
va tinh chat én dinh clia bd déc da trong diéu kién Iy
tudne : gbc cdu tao ¢o ban “«” clla bd doc da phia
trué. clra dudng hdm; goc 6n dinh “f” clia bd déc da;

% Budc 3 - Xac dinh vi tri hop ly cla clra dudng
ham (khoang cach “c,") trén ca sd giai phuong trinh
bac ba (52) vdi an s6 “c,”;

% Budc 4 - Xem xét kha nang phu hgp clia vi tri
ly tudng clia clia dudng ham vdi cac diéu kién thuc
t€. Néu vi tri vira xac dinh thoa man cac diéu kién
thuc té khac thi day sé la phuong an chon dé thiét
k&. Trong truéng hdp ngudc lai can xét thém cac
diéu kién thuc t€ dé lua chon;

% Budc 5 - Xem xét dinh vi clfa dudng ham tir cac
diéu kién thuc t& khi vi tri Iy tudng khéng thoa man.

Trén thuc té, phu’dng phap tinh toan trén co6 thé
cho két qua vi tri clra dudng ham nam kha sau,
dudng dao qua dai, qua trinh thi cong gap nhidu
kho khan, khd dam bao miic d6 6n dinh can thiét
cho doan dudng dao trong giai doan s dung
dudng ham. Do d6, vi tri hop ly clra dudng ham sé
phai dudc xét véi cac diéu kién dia hinh va diéu
kién dia chat khu vuc xay dung cu thé.

n CcONG NGHIEP MO SO 2 - 2014

3. Két luan

Vi tri clra dudng ham cé vai tro rat quan trong
trong toan bé hé théng dudng ham trén thuc té.
Phuong phap dé xuat trén day mdi chi mang tinh
dinh huéng. K&t qua phuong an Ita chon van mang
tinh 1y tu’dng hoa diéu kién thuc té. Trong tucng lai
phai co nhitng nghién citu b sung dé co thé dua’ .ra
151 gidi hgp ly hon.O
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SUMMARY

The paper presents the study results of
~estimating the tunnel gate position in real

~ conditions basing on the principle equal of
the cost prices of tunneling by the
underground construction method and by
. the open construction method.
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g MMARY

e paper presents the theory of self
aligning idler conveyor. it serves in the |

design, installation, mamtenance . contribute to
_increase transport capacity, ensure safety
and durability of the belt conveyor _




