KHOA HOC VA CONG NGHE M0

NGHIEN CUU HOAN THIEN MOT sO VAN Pé
THIET KE QUY HOACH, CAU TAO CONG TRINH NGAM

1. Téng quan

Thiét ké quy hoach, cau tao céng trinh ngam la
cong tac té chirc khong gian xay dwng duwéi mat dat-
mat nwdc nham khai thac, st dung hop ly hiéu qua
khéng gian ngam dé dap (ng cac nhu cau phat trién
hop ly, bén viing cho db thi va viing lanh tho.

Thiét ké quy hoach, céu tao cong trinh ngam
thyre hién cac van dé quy hoach sap dat, bb tri, xac
dinh cau tao cho cac bd phan cau thanh cong trlnh
ngam, hé théng cong trinh ngam trong khong gian
va theo thdi gian nham thoa man tat ca cac chirc
nang nhiém vy dat ra, phu hgp voi cac diéu kién
clia khu virc xay dyng va khong lam phwong hai
dén cac cong trinh ngam, mat dat va cac cong trinh
xay dyng 16 thién lién quan khac.

Thiét ké quy hoach khdng gian ngam, cong trinh
ngam & mot ndi dung clia cong tac quy hoach xay
ding d6 thi. Khi 1ap quy hoach xay dwng db thi, co
quan thiét ké phai tlen hanh quy hoach khong gian
ngam cong trinh ngam can ct¢ vao nhu cau phat
trién cta thanh pho Cong tac quy hoach, xay dwng
cac cbng trinh ngam trong thanh phd phai tién
hanh mét cach tdng thé nham dam bao sw lién két
hiéu qué githa cac cong ‘rinh trén mat dat-mat
nwéc va dudi mat dat-mat nwdc dé tao nén mot
thé théng nhéat hop ly cho tat ca cac cong trinh xay
dwng dob thi.

Trong thiét ké quy hoach xay dung dé thi, viéc
thiét lap cac phwong an co cau td chire phan khu
chirc nang chinh cho d6 thi can tién hanh dong thoi
v6i nhiém vu xac dinh cac khu vuc dw kién bd tri
cong trinh ngam (ving chirc nang khéng gian
ngam), nhitng dinh hwdng co ban sir dung khéng
gian ngam va cac yeu cau xay dung khac [7], [8].

Cong tac thiét ké quy hoach, cAu tao cong trinh
ngam dwoc thwe hién dwa trén mot s6 théng sb co
ban sau [5], [7], [8]:

< Cac chirc néang, cong dung, nhiém vu, yéu
cau cho cac cong trinh ngam, nhom cong trinh
ngam va toan bd td hop cdng trinh ngam;
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% Cac mbi quan hé vat chat, phi vat chat gitra
cac cbng trinh ngdm va nhom céng trinh ngam
trong hé thong cong trinh ngam

% Cac mdi quan hé vat chét, cac mou quan hé
phi vat chat... gila cac cong trinh ngam, nhém
cong trinh ngam trong hé théng céng trinh ngam
dang thlet ké v&i moi trwdng bao quanh (trong do
bao gdm céc cong trinh ngam khac dang ton tai, co
mdi quan hé tru=c tiép hoac gian tiép voi hé théng
cong trinh ngam dang thiét ké);

% Cac didu kién xay dwng, st¢ dung cong trinh
(cac cong tac thong gio, thoat nwadc, van tai, cong
nghé xay dwng, td chirc xay dung, t6 chic sl
dung...);

% Céc diéu kién xay dung cla khu vurc;.

Trén co s& nhikng thong sb co ban tren qua
trinh thiét ké quy hoach, cau tao cdng trinh ngam
can thyc hién mot sé van dé cha yeu sau [4], [5],
[61. [71. [8]:

< Thiét lap mot s6 phwong an bo tri, quy hoach,
c4u tao va két ndi cac cong trinh ngam trong khong
gian va theo thoi gian;

% Thiét ké quy hoach, cAu tao cong trinh ngdm,
hé théng céng trinh ngam theo d9 sau tinh t&r mat
dét, theo cac tng cau tric ngam trén tieng 4o sau
nhét dinh, theo mét cét doc cla tuyén cau tao;

% Thiét ké quy trinh cong nghé van hanh hé
théng cong trinh ngam;

% Thiét ke thanh phan, ching loai, sb lwong
cong trinh ngam mébi lién hé.. . gilra cac cbng trinh
cau thanh hé thong cong trinh ngam;

< Thiét ké quy hoach, cu tao tuyén cong trinh
ngam trén binh dé, trén mat cét doc, trén mat cat
ngang;

< Thiét k& quy hoach, cau 'tao cho mét sb bd
phan déc trwng cla cong trinh ngam

% MOi phuo’ng an thlet ké can xem xét str dung
tdi da cac kha nang tuyen cong trinh ngam theo
dang ducng théng; sb lvgng t6i thidu cac mat cat
ngang cau tao trong toan bd tuyén; sb luwgng ti
thidu cac doan dwdng ham ndi, giao, cat nhau;
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% So sanh cac chi tiéu kinh té-ky thuat cla cac
phwong an thiét ké cong trinh ngam:;

% Lua chon phwong an thiét ké t6i wu theo gia
tri téng chi phi xay dwng va van hanh nhé nhat cé
xét t&i yéu t6 str dung hop ly khdng gian ngam...

2. Thlet ké quy hoach téong thé cho céng
trinh ngadm ;

Qua trinh Iya chon vj tri b tri cong trinh ngam
phai dwoc tién hanh trén co s& xem xét cac yéu
t sau:

< Chlrc néng, nhiém vy clia to hgp hé théng
céng trinh ngam:;

< So dd quy hoach téng thé t& hop hé thdng
céng trinh ngam:;

< Murc do 6n dinh cta khdi da bao quanh céng
trinh ngam;

< Cac diéu kién dia ky thuat, dia chét,... cua
khu vue xay dung...

Khéng nén bd tri cong trinh ngadm tai nhirng vi
tri cé diéu kién dia ky thuat kém thuan loi, tai
nhirng khu vuwc c6 nhiéu pha huy dia chét, kién
tao.... Dé cai thién diéu kién chéng gilr va dam
bao trang thal lam viéc can thiét cho cdng trinh
ngam, can cb gang sw dung t6i da kha nang b6 tri
chung trong khéi da &n dinh.

Vi tri cGa cdng trinh ngdm, hé théng cong trinh
ngam phai dwoc chon & dd sau nhd nhét c6 thé
nham lam gidm chi phi xay dwng cac céng trinh
dan ndi va téng chi phi st dung hé théng cong
trinh ngam.

Theo d6 sau tinh tr méat dat, hé théng cac cong
trinh ngadm thanh phd nén duoc thiét k& quy hoach
theo ba tAng cAu tric codng trinh ngdm nhw sau [3]:

% Tang thir nhat t&r mat dat dén do sau 4<5 m
nén bé tri cac loai cong trinh ngdm: cac cong trinh
ngdm phuc vu; cac bai dé xe ngdm; dwong ham
danh cho nguwéi di b); cac trung tam budn ban, cac
kho chtra ngam; mang lwéi dwong ham  ky
thuat,...;

% Tang th hai tir dd sau 4+5 m xubng dén do
s&u 20 m nén bé tri cac loai cdng trinh ngam: hé
théng tau dién ngadm, cac dudng hdm & td & dd
sau nhé; cac bai dd xe ngadm; bé chirc ngam,...;

% Tang thir ba co6 dd sau Ion hon 20 m nén bd
tri cac loai cong trinh ngdm: hé théng tau dién
ngam tai d6 sau lén; cac dwong ham giao thong da
céng dung; mot s dwérng ngdm ki thuat chinh,...

Hé théng cac cong trinh ngdm theo tirng tang
ngam trén mdi do sau nhat dinh nén dwoc thiét ké
quy hoach nhdm théa man céc yéu cau dong bd hda
cac yéu cdu st dung va hwéng phat trién hop ly ctia
tat ca cac ching loai ¢éng trinh ngdm theo cac tang
cAu tric ngdm & d6 sau cu thé tinh tir mat dat.
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3. Thiét ké thanh phan, chiing loai, s6 lweng
cac cong trinh, moi lién hé gilra cac cong trinh
cau thanh hé thong cong trinh ngam

Trén co s& chirc nang, nhigm vy, quy trinh cong
ngh@ van hanh cla hé théng cong trinh ngam nguwoi
thiét ké sé tién hanh xac dinh thanh phan, ching
loai, sb lwgng cac cong trinh hodc cac nhém céng
trinh cAu thanh hé thdng cong trinh ngdm, xac dinh
cac moéi lién hé gitra cac cong trinh hodc cac nhom
cong trinh ciu thanh hé théng cong trinh ngam [8].

Thanh phan, ching loai, sb lrgng cac cdng
trinh hodc cac nhém céng trinh ciu thanh hé théng
cong trinh ngdm phai thda man cac nhiém vu, chire
nang can thiét theo yéu cau cda toan bé & hop.
Tai day, mét cong trinh, mét nhém céng trinh thi
“I” ndo d6 phai thwc hién mot s6 nhiém vu, chirc
néng riéng biét “S(NV,)” nhdm théa man cho quy
trinh cong nghé hoat dong ther “i" "QC;", qua trinh
chuyén dich vat chat thi “” “CV, " trong hé nong
Ngoai ra, chiing c6 thé ddng thoi thuc hién mat sb
nhiém vy, chirc nang khac nham thda man cho cac
quy trinh cdng nghé hoat déng khac, cac qua trinh
chuyén dich vat chat khac trong hé théng [7], [8].

Gilra cac cong trinh trong cung mét nhém luén
luén tdn tai cac mdi quan hé trrc tiép va gian tiép.
Ngoai ra, ching co thé cé nhiéu méi quan hé truc tiép
va gian tiép khac voi céc cong trinh thude cac nhém
khac trong hé théng. Vi vay, ngudi thiét ké khéng chi
xac dinh sb lwong nhém cac cong trinh, sé lwong,
tinh chét ctia cac cong trinh trong nhém ma con phai
xac dinh cac mdi quan hé truc tiép, gian tiép gira cac
nhém cbng trinh v&i nhau, gitra cac coéng trinh trong
nhom va khac nhém véi nhau [7], [8].

4. Thiét ké quy hoach, ciu tao hé théng coéng
trinh ngam

Cong tac thiét ké quy hoach, cu tao hé théng
cong trinh ngdm can tién hanh giadi quyét mot sb
bai toan co ban sau:

% Thiét k& quy hoach, cdu tao cac codng trinh
trén mat dat;

% Thiét ké quy hoach, cAu tao cac cdng trinh ban
ngam (mdt phan ndi, modt phdn ngam) lien két gitra
mat dat, cac cbng trinh 15 thién trén mat dat vai cac
cong trinh ngam, hé théng cdng trinh ngam;

< Thiét ké quy hoach, cau tao cac cong trinh
ngam;

% Thiét ké quy hoach, cau tao _tlrng céng trinh
ngam trong hé thong cong trinh ngam

Cong tac thiét k& quy hoach, cdu tao céc cong
trinh 19 thién trén mat dat trong thanh phan t6 hop
hé théng céng trinh ngadm cu thé phai duoc tién
hanh véi nhirng lwu y sau:
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% Cac yéu cau vé quy hoach twong tw nhw cho
cac cong trinh xay dwng 16 thlen

< Cac yéu cau d&u ndi hop ly v&i cac cong
trinh ban ngam, cac céng trlnh ngam cu thé trong
toan bd hé thong cbng trinh ngam;

% CAac yéu cau van hanh cac day chuyen cbng
nghé cho toan b hé théng cong tnnh ngam;..

Cong tac thtet ké quy hoach, ciu tao céc cong
trinh ban ngam trong thanh phan t6 hop hé théng
¢ong trinh ngdm cu thé phai dwoc tién hanh voi
nhirng lwu y sau:

< Cac yéu cau vé quy hoach tuwong tw nhu cho
cac cong trinh xay dwng 1§ thién;

+ Cac yeu cau dau ndi hop ly voi cac cong
trinh ban ngam cac cdng trinh ngam cu thé trong
toan bd hé thong cong trinh ngam;

% Cac yéu cau van hanh cac day chuyen cong
nghé cho toan bo hé thdng cong trinh ngam;..

Cong tac thiét ké quy hoach, céu tao cac cong
trinh ngam trong thanh phéan td hop hé thdng cong
trinh ngam cu thé phai dwgc tién hanh voi nhivng
Iwu y sau:

< Cac yéu cau quy hoach cac cdng trinh ngam
theo d6 sau;

% Cac yéu cau quy hoach cac cdng trinh ngam
theo tung tdng cAu tric cdng trinh ngam trén cac do
sau nhat dinh;

< Cac yéu cau quy hoach cac cong trinh ngam
trong moi lién hé v&i cac cong trinh ban ngam, cac

cong trinh xay dwng 10 thién trén mat dat cac cong
trinh ngam 1an cén khac;..

Cong tac thiét ké quy hoach tirng céng trinh
ngam bao gom nhirng van de co ban sau:

% Thiét ké quy hoach, cAu tao tuyén cong trinh
ngam trén binh do;

% Thiét ké quy hoach, cAu tao tuyén cong trinh
ngam trén mét cét doc;

% Thiét ké quy hoach, cAu tao mat cét ngang
cho cdng trinh ngam;

% Thiét ké quy hoach, céu tao cho mot sb6 bd
phan dac treng cta cong trinh ngam

Toan bd cac cong tac thiét k& quy hoach, cau
tao codng trinh ngam va hé thdng coéng trinh ngam
phai chi y dén cac diéu kién dia hinh bé mat, diéu
kién dja chét, dia ky thuat clia khu vic xay dung...

5. Thiét k& quy hoach, céu tao tuyén céng
trinh ngam trén binh dé

Tuyen cong trinh ngam trén binh dd 1a hinh
chiéu clia truc cAu tao céng trinh ngam trén binh
dd cu the L&i giai cha bai toan thiét k& quy
hoach, cAu tao tuyén cdng trinh ngadm trén binh
dd nhdm thiét 1ap phuong phap xac dinh toa dé

(x;, yi) cho dlem thtr “i” bat ky thudc truc céu tao

cong trinh ngam Nghia 1a, tai day can xac dinh
dworng Vi tuyén, duong kinh tuyén di qua dlem
ther “i” bat ky thudc truc cAu tao cdng trinh ngdm
(H-1) [3].
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H.1. So db thiét ké quy hoach, céu tao tuyen ¢éng trinh ngdm trén binh dé: @, @ @iy @y
Cac diém phan chia tuyén cong trinh ngam thanh cac “doan don vj trén binh doé”:
thee “i” doc tuyen céng trinh ngém; y; - Kinh dé cua diém ther “i” doc tuyen cong- frmh ngam; L, Rq, 0
- Céc théng sb hinh hoc cdu tao co ban cta “doan don vj trén binh do 5” thir “q”;
dé “x” cho “doan don vi trén bmh do” thir “g” bét ky

(7

hoc m6é phéng mbi quan hé gitra kinh dg “y” va vi

(V6 Trong Hung, 1999, [5]).

pé giai quyét bai toan thiét k& quy hoach, cau
tao tuyén cong trinh ngam trén.binh dé nhdm xac

dinh toa do (xi yi) cho, diém the " béat ky thudc truc
céu tao cbng trinh ngam, ngwoi thiét ké can tim ra

n1 -
V"d’o ctia d:em

[Tl

y=f4(x) - Ham so toan

I&i giai cho mot sb bai toan trén co s& cac bwdc
sau day (H.1) [5]:
< Buwdc 1 - Phan chia toan bé tuyén cong trinh

(13 1)

ngam trén binh d6 thanh “m” cac “doan don vi trén
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binh @&”. “Doan don vj trén binh d"’ la mét doan co
s bién dbi toa do cac diém the “” cAu thanh theo
mot quy luét toan hoc (hinh hec) nhét dinh. Nghla
la, néu biét toa do diém dau, toa do didm cudi cua
“doan don vj trén binh d&” va quy luat toan hoc
hinh hoc bién dbi toa d6 clia diém thir “i” bat ky cla
chung (“doan don vi tren binh d6” thir q, g=1+ +m) thi
chung ta c6 thé xac dinh dwoc toa dd (x; yi) cho
dlem the “i” bat ky thudc truc clu tao céng trinh
ngam trén ¢ ‘doan don vj trén binh dé” thy “‘q”;

- Budc 2 - Xac dinh toa do diém dau, toa do
diém cubi clia “doan don vi trén binh d&" the * ‘q”
bat ky; g=1+m;

< Buéc 3 - Xac dinh cac théng sé hinh hoc cau
tao co' ban cua “doan don vj trén binh d&” thir “q”:
chiéu dai hinh hoc * ‘Ly" cho “doan don vi trén binh
as” they m” dang duo’ng thang; ban kinh cong “Rq’,
goc mé cau tao ‘04" cho “doan dcfn vi trén binh do”
thtr “q” co dang mot cung tron;.

% Budc 4 - Xac dinh quy Iuat toan hoc hinh hoc
bién ddi toa do y=fy(x) cha diém thir " bt ky cho
tlrng “doan don vi trén binh dd” th&r “q” thude hinh
chiéu tuyén céng trinh ngam trén binh d;

< Bwde 5 - Xay dwng cac phuong phap xac dinh
cac toa do (x;, yi) cho cac diém thi " bat ky trén cac
“doan don vi trén binh dé” thtr “q” cAu thanh hinh

chiéu tuyén cang trinh ngam trén binh do.

6. Thlet ké quy hoach, ciu tao tuyén cong
trinh ngdm trén mét cat doc

Tuyen céng trinh ngam trén mat cat doc la hinh
chiéu clia truc cu tao cdng trinh ngam trén mat cat
doc cy thé. Loi gidi cha bai toan thiét ké quy hoach,
cau tao tuyen cbng trinh ngdm trén mat cét doc
nham thiét lap phu’cng phap xac dinh d6 cao “z”
cho dlem thir “i” bat ky thudc truc clu tao cong
trinh ngam Nghia Ia, tai day can xac dinh d6 cao
‘z"cla dlem thtr “i” bat ky thudce truc cdu tao cong
trinh ngam [5].

Trén hinh H.2 moé ta so do thiét ké quy hoach,
clu tao tuyén cdng trinh ngam trén mat cat doc
tuyén: a - So' dd phdi canh tuyén cong trinh ngam
trén hé truc toa do ‘xyz", b - So dd chi tiét cau tao
tuyén cbng trinh ngam; | - Tuyen ¢dng trinh ngam
trén thuwe té; Il - Hinh chiéu tuyen cbng trinh ngam
trén mat phang nadm ngang “x0y”"; I - Hinh chiéu
cta tuyen cong trinh ngam trén mat phang thang
dirng “y0z"; y=fy(x) - Ham sé toan hoc mé phong
mOi quan hé git)a do cao kinh d6 “y" va vido “x”
cho hinh chiéu tuyen céng trinh ngam trén mat
phang ndm ngang “x0y"; z=u/(y) - Ham sé toan hoc
md phong moi quan hé gilra dé cao ‘2" va kinh do

“y” cho hinh chiéu tuyén céng trinh ngam trén mat
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phang thang ding “y0z"; z=pe(x,y) - Ham sé toan
hoc mé phéng moi quan hé gitra dd cao “z” va kinh
dé “y’, vi @6 “x” cho “doan don vj theo d6 cao” thir
“e” bat ky, @, @, ®,...,0,..., n, - Cac diém phan
chia tuyén cong trmh ngam thanh “k” cac doan
don vi theo dé cao™; x; - Vi do cla diém the “i" bat
ky doc tuyen cdng trinh ngam yi - Kinh d6 clia
didm thr “" bat ky doc tuyén cong trinh ngam; z, -
Cao dd cua diém the “i” doc tuyén cong trinh
ngam; De, Q., ¢, - CacC théng sb hinh hoc céu tao
co ban cua “doan don vi theo dé cao” thix “e” (VO
Trong Hung 1999, [5]).

pé giai quyét bai toan thiét ké quy hoach, ciu
tao tuyén coéng trinh ngam trén mat cat doc nham
xac dinh d§ cao “z" cho drem thtr “i" bat ky thudc
truc cau tao cong trinh ngam nguoi thiét ké can
tim ra 107 giai cho mét s6 bai toan trén co sé& cac
bwéc sau day (H.2) [5]:

% Buwdc 1 - Phan chia toan bd tuyén céng
trinh ngam trén mét cét doc thanh “k” céc * doan
don vi theo d6 cao”. “Doan don vj theo dd cao”
la mét doan c6 sw bién dbi toa do cac diém th
“” cdu thanh theo mot quy luat toan hoc hinh hoc
nhat dinh. Nghia la, néu blet toa d6 diém dau
(Xg.es Yae), toa do dlem cudi (Xc.er Yee) cla “doan
don vj theo dd cao” thir “e” va quy luat toan hoc
hinh hoc bién dbi toa dé “z” cla diém tha “i” bat
ky thudéc ching (“doan don vj theo dd cao” thi

(g

e”; e=1+k) thi ching ta cé thé xac dinh duoc do
cao “z" cho dlem the “i” bat ky thudc truc cau tao
cong trmh ngam trén “doan don vi theo ddé cao”
thr “e”;

X Bwo=c 2 - Xac dinh toa do diém dau (Xa.es Yae),
toa dd diém cudi (Xce, Yo ) cla “doan don vj theo
dd cao” thir “e”;

< Buwéc 3 - Xac dinh cac théng sé hinh hoc ciu
tao co ban cua “doan don v theo dd cao” thir “e”:
chiéu dai hinh hoc “D,” cho “doan don vi theo do
cao” ther “e” dang duo'ng thang: ban kinh cong
“Qe", géc mé cau tao “o.” cho “doan dcrn vi theo dd
cao” thir “e” c6 dang mét cung tron:.

< Budc 4 - Xac dinh quy luat toan hoc hinh
hoc bién dbi d6 cao z=p.(x. y) clia diém bét ky cho
tlrng “doan don vj theo do cao” tht “e” thudc hinh
chiéu tuyén céng trinh ngam trén mat cat doc
tuyén. Tai day: pe - Ham s6 toan hoc mé phéng
quy luat bién dbi dé cao “z" cua “doan don vi theo
dé cao” thir “e” tay thudc vao kinh d6 “y”, vi 6 “x”:
y - Kinh @6 cla diém xem xét; x - Vi d8 cua d|em
xem xet;

% Buoc 5 - Xay dung cac phuo’ng phap xac dinh
cac do cao “z.”cho cac diém tho bat ky trén céac
‘doan don vj theo dé cao” thir “e” cau thanh hinh

chiéu tuyén cong trinh ngam trén mat cét doc truc.
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H.2. So db thiét ké quy hoach céu tao tuyén cong trinh ngam trén mat cat doc tuyén: a - So do phOI

A K,

canh tuyén cong trinh ngam trén hé truc toa do “xyz’;

céng trinh ngam (V6 Trong Hung, 1999, [6]).

7. Thiét ké quy hoach, ciu tao mat cat ngang
cho céng trinh ngadm

Hinh dang, kich thwéc mat cat ngang cong trinh
ngam phal dam bao cac yeu t6: kha nang thong
_qua can thiét trong cac diéu kién xay dyng, st
idung cdng trinh; cac diéu kién bd tri trong ching
scac thiét bi ky thuat, thiét bi vé sinh cong nghiép,
hé thong day dan cap dan ky thuat...; thod man
cac yeu clu can thiét vé van tai, thoat nwo’c théng
giod,...; phu hop v&i cac diéu kién dia co hoc cla
khu vwc xay dwng;..

Trong qua trinh th|et ké mét cat ngang cho cong
trinh ngam, ngoal phan mat cat ngang cho két cau
chéng. gitr (k& ca Iop vat liéu cheén l4p day, gia

" b - So db chi tiét cdu tao mét cat doc tuyén

cuong tang bén), nguoi thiét ké can xét t&i cac yéu
td: gia tri dai lwong blen dang, chuyén dich dat da
c6 thé xuét hién hoac can phai dam bao truéc thoi
diém lap dyng két céu chong gitr; gia tri dai lwong
bién dang, chuyén dich dat da co thé xuat hién
trong toan bd giéi han kha nang linh hoat vé kich
thwéc, hinh dang cua két cau chong gilr.

Van dé thiét ké quy hoach, cau tao cong trinh
ngam trén mat cat ngang can giai quyét hai bai
toan thiét ké co ban sau [5]:

< Phan chia tuyén cong trinh ngam thanh cac
doan tuyén don vi dac trwng khac nhau vé loai hinh
ciu tao mat cat ngang. Mbi doan tuyén don vi chi
c6 mdt loai hinh cau tao mat cat ngang duy nhat;

CONG NGHIEP MO, 506 - 2015 [
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< Thiét k& quy hoach, ciu taoc mét cat ngang
cdng trinh ngdm cho tirng doan tuyén don vi dac
tring chi c6 mét loai hinh cAu tao mét cat ngang.

Mbi doan tuyén don vi dac trwng cla cdng trinh
ngam chi cé duy nhat mot td hop loai hinh cau tao
cac mat cat ngang cu thé khac nhau. Trong do,
nguoi thiét ké can chu y t6i cac loai mat cat ngang
déc trwng chil yéu nhu 'sau:

< Mét cat ngang s dung t6i thiéu (gabarit, tinh
khéng...) clia céng trinh ngam “Sgyy”;

< Mat cit ngang st¥ dung cla cong trinh ngam
khéng xét téi yéu cau théa man sy ton tai cla dac
tinh “linh hoat hinh dang”, “linh hoat kich thw&c”

(d&c tinh “linh hoat cdng nghé”) ctia mét sé két cau
chdng git cong trinh ngdm “Seq 1";

% Mét cat ngang s dung cla céng trinh ngadm
cd xét téi yéu ciu thda man sw ton tai cla déc
tinh “linh hoat hinh dang”, “linh hoat kich thuwé&c”
(d&c tinh “linh hoat cong nghé”) clia mét s6 két cau
chéng gilr cong trinh ngam “Ssd2”;

% Mat cat ngang st dung cudi cung cta céng
trinh ngadm “Sgy™:

< Mét cat ngang thi céng céng trinh ngadm theo
ly thuyét “Sy”;

< Mat cat ngang thi céng céng trinh ngadm hinh
thanh trén thuwe té “Siy” (H.3).

] H.3. So dé mé ta méi quan hé gitra cac chung loai
mdt cat ngang khac nhau cida céng trinh ngam (V6 Trong Hing, 1999, [5]).

Mét cit ngang st dung tdi thiéu “Sey” clia cong
trinh ngdm (H.3) la mot dwéng bao kin cé dién tich
t6i thiéu va hinh dang khéng tron, khéng déu, thoa
man cac diéu kién van tai, diéu kién an toan va cac
céng dung khac ctia cdng trinh ngdm. Mat cat
ngang st dung téi thiéu “Sy” cla cdng trinh ngdm
duwoc thiét 1ap theo trinh tw nhw sau [5] (H.3):

% Xac dinh cac chlirc nang, nhiém vu clia cbng
trinh ngam “CN;”;

++ Xac dinh kich thwée, hinh dang, dién tich can
thiét cta tirng mat cat ngang don vi riéng “Sca”
phai théa mén cho chirc nang, nhiém vu thi» *i” cia
céng trinh ngam “CN";

% Xac dinh mbi quan hé k¥ thuat, cong nghé, ...
gitra tit ca cac phan mat cat ngang don vi riéng

IENN cons neuiEe o, 56 6 - 2015

“Scai” trong toan bd mat cat ngang st dung cla
cong trinh ngam;

< Dinh vi va lién két tat ca cac phan mat cét
ngang don vi rleng “Sen” trong toan bd mat cat
ngang st dung clia cong trinh ngam theo cac mai
quan hé hop ly gitra ching voi nhau dé tao nén
mat cat ngang st dung t6i thiéu “Segy’.

Mat cat ngang st dung thir 1 “Sg¢" cla céng
trinh ngdm dwoc hinh thanh trén co s& co s& mat
cat ngang str dung tdi thiéu “S.e” va hinh dang mét
cat ngang clia cong trinh ngdm dé chon trréc bang
phwong phap hoa dd: nguwoi thiét ké sé xac dinh
duwdng bao (twong (ng véi hinh dang mat cat
ngang cong trinh ngdm da chon) c6 kich thurée nhd
nhéat bao trim 1&n mét cit ngang st dung téi thiéu
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“Sea’ clla cong trinh ngam; dudng bao t6i thiéu
nay chinh la mat cat ngang st dung cong trinh
ngam Ssd1 can phal thiét ké.

Mat cat ngang st dung thtr 2 “Sgq" cua cong
trinh ngdm dwoc thiét ké nham théa man nhu cau
dam béo déc tinh “linh hoat hinh dang”, “linh hoat
kich thuec” (gla tri “linh hoat cong nghé”) cho mot
s6 két cAu chéng gilr cdng trinh ngam str dung trén
thuc té. Pay la phan dién tich mat cat ngang cdng
trinh ngam “Ssq2" Nam phia ngoai, bao tram hcrp ly
lén mat cat ngang st dung the 1 Ssd1 dé dam
bao cho bién khéi da bao quanh c6 thé “tw do” dich
chuyén c6 dinh huéng vao phia trong nham hinh
thanh dai lwong “linh hoat hinh dang”, “linh hoat
kich thwdc” cho mot s két cau chdng gitr cong trinh
ngam st dung trén thuc té. Gia tri ca dién tich mat
cat ngang st dung th» 2 “Ssq2” (H.3) s€ dwogc tinh
toan, thiét ké trén co s& mot s6 yéu tb sau:

o Mat cat ngang st dung thi¥ 1 “Seq4” cia cong
trinh ngam

< Ché dd van hanh hgp ly cho hé thdng “két
cau chéng glu’-khcu da bao quanh”

% Gia trj tébng chuyen dich-bién dang gIO‘I han
cho phép clia hé théng “bién khéi da-bién két cau
chdng gilr cong trinh ngdm” tai cac vi tri th( “i” dac
truwng “Agn,”, mm,

% Dy bao kha nang chuyén dich clia bién khdi
da bao quanh (gla tri “Ilnh hoat cdng nghé”) theo yeu
cu lam viéc ciia két chu chdng gilr cong trinh ngam
tai cac vi tri thr “i” d&c treng trén bién “Apg;”, mm;

% Dy bao kha nang bién dang cla két céu
chdng gitr cdng trinh ngam dang s dung tai cac vi
tri thee “i” dac trwng trén bién “A. .”, mm;

< Du bao tong gia tri chuyen dICh bién dang
clia hé thdng “bién khbi da-bién két cau chéng gi
cong trinh ngam” tai cac vi tri thy “©” ddc treng “A™

AI (Abd |+Akc|) mm; (1)

% M6i quan hé gitra cac gia tri chuyen dich-bién
dang “Agn;” va “A" phai théa man didu kién:

(Ai)=(Agn.); (2)

< Khi diéu kién (2) khong thda man, nguoi thiét
ké phai thay dbi két cau chéng gitr theo hucyng
tang bén, tang kha nang mang tai hodc str dung
_céc bién phap gia cudng cho khéi da bao quanh
1cong trinh ngam nham lam giam cac gia tri chuyen
dich-bién dang “Avgi”, “M”’ twong ng dén thoi
diém diéu kién (2) thda man.

Trén thwe té thwdng xay ra hién two'ng Ssd 220.
Trwdong hop Seq2=0 chi xay ra khi s dung két cau
chdng gilr hoan toan ctrng, khong cho phép xuét
hién kha nang bién dang cua ket cau chéng glu’
cdng trinh ngam (trwong hop gan nhw khdng xay
ra trén thuc té). Gia tri Ssq2>0 xay ra khi st dung

cac loai két ciu chdng gilr cho phép xuét hién kha
nang bién dang “dinh trwdc” co chi dinh hoac
khong co chd dinh nhdm thda man cac yéu ciu vé
ché do van hanh binh thwéng va nhirng “ché do
van hanh Imh hoat dac biét” cho két cdu chdng gil
cong trinh ngam.

Trong trwéng hop tong quat, mat cat ngang st
dung cudi cing “Ss4” clia cong trinh ngam sé pha|
hinh thanh t& hai thanh phan “Segq”y “Ssqz2 €O mbi
quan hé twong hd chat ché véi nhau nhw sau [5]:

Ss¢=(Ssa.1+Ssd. 2). (3)

Mat cat ngang thi cong ly thuyét “Sy.” clia cong
trinh ngam sé dwoc thiét |1ap trén co s& két hop ba
phan sau (H 3):

+ Mét cat ngang st dung “Ssd" cua cong trinh ngam;

» Phan dién tich ctia két cAu chbng gilr cong
trinh ngam bao quanh “Sgg";

& Phan dién tich ctia khoang tréng cong nghe
cin thiét “S,,” dé théa man nhitng yéu cau ky
thuat, cdong nghé, st dung... phu tro' nao do gitra
mat bién phia ngoai két cau chong gilr va bé mat
khéi da bao quanh cdng trinh ngam. Trong nhiéu
trwérng hop phan dién tich “S," khdng ton tai.

Slc (Ssd+scg+scn) (4)

Mét cat ngang “Stc” 1a mat cat ngang ly twéng
can thiét cia cong trinh ngam sau khi da hoan
thién. Trén thuc t&, cong trinh ngam rat khé co thé
xay duwng ding theo mat cét ngang thi cong ly
thuyét “S”. Do rat nhidu nguyén nhan khach quan
va chl quan, sau khi hoan thanh cdng tac thi cdng

cong trinh ngdm bang cac phuong phap khac
nhau, chung ta khong thé nhan dwoc dwong (mat)
bién cong trinh ngdm theo ding mat cat ngang thi
cong ly thuyét “Sy.". Truwdng hep dién tich mat cét
ngang thi céng cong trinh ngam thuc te “Sit. N0
hon gia tri dién tich thi cong theo yéu cau ly thuyét
“Sy.” rat it khi xay ra. Chung chi xuét hién khi cdng
tac thi cong dwoc thiét ké va thuc hién khong dung,
khéng phu hop véi cac diéu kién trén thuc té.

Thong thwdrng mat cat ngang thi cdng cdng trinh
ngam hinh thanh trén thuwc té co dién tich * ‘Stett” 10N
hon dién tich mét c&t ngang thi cong ly thuyet “Ste”
mat gié tri bang * [(u-1) Si]’. Tai day, hé sd thira tiét
dién (con goi la hé sd pha thira, hé s6 lem...) “u”
xac dinh theo céng thic:

n=(S¢/Se)- : (9)

Tu= day, dién tich mét cat ngang thi cong cong
trinh ng&dm hinh thanh trén thuc té “Sin” & dugc
xac dinh theo cdng thirc:

Sict=[Stct(p-1)-Stel. (6)

So dé mbd ta trinh tw xac dinh cac loai mat cat
ngang dac tring cho céng trinh ngam va méi quan
hé gitra chiing thé hién trén H.4.

cong Nenge Mo, sis- 2015 ]I
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Cac chtrc nang, nhiém vy
clia cong trinh ngam {CN;}

Cac diéu kién
xay dirng

Y

cong trinh ngdm

Xac dinh cac mat cat ngang don vi riéng {Scni}

Y

Y

Xac dinh méi quan hé gitra

cac mat cat ngang don vi riéng {Scni}

) 4

Xac dinh hinh dang

Y

— mat cét ngang cua

Dinh vj va lién két hop Iy

cac mét cat ngang don vi riéng {Scwit :

cong trinh ngam

¥

Xac dinh gia tri “linh

“Seq” Clia cong trinh ngam

Xac dinh mat cat ngang st dung t6i thiéu

hoat céng nghé” cho
két cau chdng gitr

B

¥
Mat cat ngang st dung thir 1

Y

Mét cat ngang st dung thir 2

“Seatt1” clia cong trinh ngadm
4

h 4

“Ssatt2” cUa cong trinh ngam

Y

v

;-‘.

Mat cat ngang st dung
“Seq” clia cong trinh ngdm

Dién tich két cu
chong gilr "Sy"

Dién tich khoang tréng
cong nghé “S.."

T. ) 7
Mét cat ngang thi cong Dién tich mat cat ngang bj thira
“Sy¢” cla cong trinh ngadm “St khi thi cong cong trinh ngam
l L ]
~oe

Mat cét ngang thi cong thirc té
Stctt={stc+(”'1 )-Stc]

“Sieti” clia cong trinh ngam:

H.4. So dé mé ta trinh tw xac dinh cac loai mat cat ngang
dé&c trung cho c6ng trinh ngédm (V6 Trong Hung, 1999, [5]).

Mat cat ngang st dung toi thiéu “Segy” chi st
dung trong qua trinh xac dlnh mat cit ngang st
dung ° Ssd cho céng trinh ngam Mét cat ngang st
dung “Sg4” 1a chung loai mat cat ngang co ban nhat
cho cdng trinh ngam va phal dwoc thiét lap dau
tién. Mat cat ngang thi cong “Si.” dwoe stiv dung dé
thlet lap thiét ké quy trinh dao-chéng cdng trinh
ngam (lva chon so dd dao- chong tinh toan cac
théng s6 thi céng, thlet lap cac so dd té chire thi
cong cong trinh ngam.. )

Mat cat ngang thi cong thuwc té “Sm thay doi
lién tuc, phu thude vao rat nhidu yéu t6 cau tao cla
cong trinh ngdm, cac diéu kién xay dwng va mdi
tru’omg dat da bao quanh Mat cat ngang thi cong
thue té “Si” duoc st dung dé tinh toan mot s0
thong s6 thi cong gtmh khoi Iwo’ng dat da né roi dé
xuc boc, van chuyén; tinh khbi Iucyng vat liéu chong
git...) va danh gla chét lvong cla céng tac thi
cbng cbng trinh ngam.
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8. Thiét ké quy hoach, cau tao cho mét s6 bé
phén dac trwng cha coéng trinh ngam

Ngoai cac doan cé chiéu dai Ién, cong trinh
ngam con c6 mét sb bé phan déc trung phirc tap
c6 cau tao hoan toan khac. Vi vay, tai day can tién
hanh thiét ké quy hoach, ciu tao cho mét sé bd
phan dac trwng khac cho cdng trinh ngam nhw sau:

% Cb giéng ding, co giéng nghleng clra ham

% Céac doan ham ndi gitra cac cong trinh ngam
v&i nhau (gitra gleng drng va cong trinh ngam
nam ngang hoac nam nghiéng, gitra cac cong trinh
ngam nam ngang voi nhau, gitra cong trinh ngam
nam ngang va cong trinh ngam nam nghiéng...);

% Phan day giéng ding;...

Do cédc bd phan cau tac nay clia cbng trinh
ngém ludn cd sy khac biét nhau va phuy thudc vao
rat nhidu yéu t6 khac nhau, vi vay ching sé duoc
thiét ké nhw nhi¥ng céng trinh xay dwng dac chiing.
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Viéc thlet ké ching doi hoi phai cé nhirng phuong
phap tlep can riéng biét cho twng cbng trinh trong
nhirng diéu kién xay dwng cu thé.

9 Két luan

Llnh vue thiét ké quy hoach clu tao cong trinh
ngam rét phtrc tap va bao gom nhiéu bai toan réat
khac nhau. Tai day, cac van dé thiét ké& khong thé
giai quyét don ddc, doc lap v&i nhirng bai toan lién
quan khac. Lo1 giai ciia moi bai toan chi co6 thé tru
nén hop Iy néu ching dwgc xem xét trong mbi
quan hé tbng thé va&i toan bd hé thédng cong trinh
ngam va mdi treong bao quanh.0
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SUMMARY

The paper offers some theory research |
esults in the field of design for long-term
plan, structure for underground construction. }

The papers author also shows some |
principle problems for designing the plan, |
structure for underground construction.
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Nguwei bién tap: Tran Véan Trach

SUMMARY

Jameson flotation machine has proved |
| more advantages than other flotation |
. columns when applied in froth flotation of |
' coal slurry and this type of machines have |
| been widely used in coal cleaning in many |
| countries of the world. There are many 1{1
. factors that influence the results of coal |
| slurry flotation of Jameson flotation machine. |

| This paper presents the results of research
| on the effects of structural parameters and }

| operating  variables on the flotation {
| performance of the Jameson flotation |
' machine in case of Hon Gai coal mud. |
' Results of the research can be the premise |
| for the next study, which aims to improve the |
. technological regime  and structural |
 parameters of the Jameson flotation |
' machine so that it can soon be put in coal }
| cleaning practice of Vietnam. :
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