KHOA HOC VA CONG NGHE Mo

NGHIEN CUU XAY DUNG THUAT TOAN XAC DINH
CHIEU SAU LO MIN THI cc"me CONG TRINH NGAM
KHI CHON TRUGC TOC DO TIEN GUONG

1. Mot s6 khai niém vé chiéu sau 16 min khi
thi cdng céng trinh ngam

Cho dén nay, trong Iinh viec xay dung cong trinh
ngam déu mac dinh cho ring: chiéu sau 16 min sau
mot chu ky thi cong cdng trinh ngam déu chung
cho t&t ca cac 16 min trén guong va déu dwoc tinh
nhw & gia tri bwéc tién gwong “I” Iy thuyet DBay 13
quan niém rat sai 1Am. Chi mot sd 16 min dwoc
khoan vuéng géc voi mat guwong thi céng, song
song v&i nhau, s& co chiéu sau (chleu dal) hoan
toan gidng nhau. Thuc té cho thay: tat ca cac 16
min trén gwong thuéng phai ¢6 chidu sau (chiéu
dai theo truc céu tao cua 16 min - Khoang cach
gitra miéng 16 min va day 16 min tinh theo truc cau
tao cha 16 min) hoan toan khac nhau do chiing
hoan toan khéng dwgc khoan song song v&i nhau
trong khéng gian phia trwéc gwong thi cong (H.1).

Cho dén nay, khi tinh tdng sé lwong mét khoan
cho tat ca chiéu sau 16 min trén gwong thudng siv
dung cong thirc sau day [1]:

Zl=(ln). (1)
Tai day: n - Tong sb cla tat ca céc I6 min trén guong
thi cong céng trinh ngam.

R rang, cong thirc (1) khéng chudn xac. Céng
thérc nay chi duy nhéat dang cho mét trwdng hop:
tat ca “n” 16 min dwoc khoan trén guong thi céng
cong trinh ngdm hoan toan vuéng géc v&i mat
guong, song song v&i nhau va hoan toan trung voi
hwéng tién cla guong thi cong trong khdng gian.
Nghta 13, tat ca chiéu dai cta “n” 16 min trén gwong
sé duoc khoan c6 chiéu dai dung béng gia tri buéc
tién guong “I" ly thuyét.

Sw khac nhau gitra bude tién guong " ly thuyét
va chidu dai thyc sy cda tirng 16 mln dwoc khoan
trén gwong thi céng cdng trinh ngdm tén tai do cac
nguyén nhan khach quan va cha quan nhw sau:
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» Theo thiét ké cac I6 min trén guwong khong hoan
toan dwgc khoan song song VO‘I nhau vi cac y&u ciu
vé ky thuat, cong nghe khoan no min khac nhau, tay
thude vao cac yéu to dac diém cAu tao cla cong trinh
ngam; dac diém cau tao ctia moi truJo’ng khéi da bao
quanh coéng . tr|nh ngam; dac diém cua thubc nd,
phwong tién no cbng nghe khoan nd min thuc t&;
d&c diém cla cac yeu cau vé chét lwong, hiéu qua
clia cbng tac khoan nd min,...;

» Coéng tac thi cong cong trinh ngdm trén thuc
té hoan toan khong thé thwc hién theo dung theo
yéu cau thiét ké vi nhidu ly do khach quan va chu .
quan khac nhau. Cac 18 khoan sau khi dwgc hinh
thanh trén thye té trwo’c guong thi cong cong trinh.
ngam cé cac thong sb hmh hoc cu tao hoan toan
khac so véi nhu=ng yéu cau clia thiét ké.

Vi vay, mdi 16 khoan sé& c6 mot gia tri chiéu sau
(chleu dai) riéng biét. Khdng the cd mot dai Ivong
“chidu sau (chleu dai) 16 min giéng nhau, déng nhéit’
cho tht c& cac |6 min trén gwong thi céng cdng trinh,
ngam. T4t ca cac 16 min trén gwong thi cdng chi co
duy nhét hai gia tri buéc tién guwong nhw nhau sau
mot chu ky thi cong nhw sau: | - Budce tién.guong ly
thuyét, m; lg - Buwoc tién guwong thuc t&, m. Trong do,
gia tri buéc tlen guong 1" ly thuyet sé dwoc str dung
nhw théng sb khoan nd min co s& dé& xac dinh cac
théng s6 khoan nd min khac cho qua trinh thi cong
cong trinh ngam.

H.1 glou thiéu so d6 xac dinh mot sé chleu
sau (chiéu dai). Io min khac nhau khi thi cong
cong trinh ngam: H.1.a gioi thiéu so dd xac dinh
bwéc tién gwong Iy thuyét va bwo’c tién guwong
thwe té khi thi cong cong trinh ngam H.1.b gi&i
thiéu so d6 xac dinh céc gia tri chiéu dai (chidu
sau) thye té cla cac 16 min khac nhau trén thuc
té. Tai day: 1 - Guong thi cdng céng trinh ngam
trwéc khi thue hién cong tac khoan nd min cla
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chu ky tlen gwong meéi; 2 - Gwong thi cong céng
trinh ngadm thuc te dat dwoc sau khi thyc hién
céng tac khoan nd min cda chu ky tién gwong
moi; 3 - Guwong thi cong cbéng trinh ngam ly
thuyet ky vong co the dat dwogc sau khi thye hién
cong tac khoan nd min cia chu ky tién guong
mai; | - Buwdc tién guwong ly thuyet m; lg - Buwdc
tién guong thwe t&, m; x - Truc ndm ngang cla
guong thi cong song song vai truc doc cda cong
trinh ngam; y - Truc ndm ngang. cla gwong thi
cong vudng géc véi truc doc clha cong trinh
ngam; z - Tryc thang du’ng cua guwong thi cong
vudng goc voi truc doc cla cong trinh ngam; |; -
Chleu sau 16 min thyc té thi “i” trén gwong, m;
lyy.i - Chiéu sau (hinh chiéu) cia 18 min thwe té
ther “i" trén guvong trén mat phang n&m ngang
“xQy”", m;.ly,; - Chiéu sau (hinh chiéu) cta Io min
thwc té thir “i” trén guong trén mat phang thang
dieng “yOz”, m; a; - G6c clu tao gitra hinh chleu
cta 16 min thuc té the " trén mat phéng ndm
ngang “xOy” “l,,;" va tryc nam ngang "Ox” cua
guong thl cong song song voi truc doc cla cdéng
trinh ngam trén mat phadng nam ngang “x0y", do;
[3. Goc cau tao gitra hinh chleu cta I min thuc
te tho “i” trén mat phang nam ngang "xOy" ™
va truc cta 16 min thye té the “i", do.

Dé xac dinh théng sé chiéu sau (chleu dai) tteng 16
min cy thé they 7 “Iyi” trén guong thi cong cdng trinh
nga&m phai tién hanh theo cac bwdc nhi sau (H 1)

» Xac dinh hinh chiéu cta chidu sau (chleu dai)
16 min thuc t& the " “lyyi” trén_mat- phang nam
ngang “xOy". Hinh chiéu (chleu sau) cua 16 min
thyc té the “i” trén mat phdng ndm ngang “xOy”
“lyyi” xac dinh tlr céng thire (H.1):

Ixy.i=( ! J @
cOosa.

> Xé&c dinh chidéu sau cta |16 min thwc té the “i”
“I” trén mat phéng thang ding chira 16 min the “"
tlr cong thire (H.1):

Ixy.i 7

b)

Zi

H.1. So db xéc dinh mot so chiéu séu (chfeu dai)
16 min khéc nhau khi thi cong céng trinh ngam: a
- So dé xac dinh budc tién guong ly thuyét va
buge tién guong thuc té khi thi cong céng trinh
ngam b - So db xac dinh cac gia tri chiéu dai
(chiéu séu) thuc té cta céc 16 min khéac nhau
trén thuc té.

> Xac dinh mdi quan hé toan hoc d& xac dinh

chiéu sau cda 16 min thuc té the " “I” tir cac cong
thire (2) va (3):
= [_' ] @)
Cos0,,.Cosf, -

Twr day, tdng chidu sau ciia cac 16 min thyc té
trén gwong thi céng céng trinh ngdm “ZI” xac dinh
theo cdng thirc (1) phai dwoc thay thé bang cong
thirc méi nhw sau:

i=n _ I | [
Z(cos:x .cosp, ] B [cosa1.cos|31 J * [ cosa.,.Cosp, J et ( cosa,,.COSB, ] hay (5)

51=(1n) {uz(cm = ﬂ ©)

T day, “gia tri thwe” cha sb lwong 16 min “ny” sé
dwec tinh theo cong thirc:

S .

COS(,.COSP,

Dai lwong “gia tri thuc” cla sb Iwong 16 min “ng”
dwoc tinh theo céng thirc (7) hoan toan khac voi
dai lwgng “n™: ngn. Pai lwgng “ny’ thé hién méi
quan hé phu thudc giG’a dai lwong téng chiéu sau
clia cac 16 min thyc té trén guong thi cong cong
trinh ngdm >:I va bwoc tlen guong ly thuyet cla
cong trinh ngdm “ I” sau méi chu ky tién guong.
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Neu nhuw “n” 1a mdt s6 nguyén duong thi “ny” la mot
s6 duong khéng nguyén, mét sé vo ty.

Nhuw vay, néu biét cac théng sé budc tién
guong ly thuyét “I", cac goc céu tao o, B; clia tirng
16 niin the “” trén gwong thi cong cong trinh ngam,
thi ¢6 thé xac dinh dwoc tbng chiéu sau cua cac 16
min thyc té trén guwong thi céng cdng trinh ngam

i=k n. t
Tgca + Z(kcbkh.i'chkh.i)"' [k N J"' Ttg + Tat + Z ( ctg.i- ctg |)

i=1 nm-'¥cn

i=x
+Z( cbxb.i- chxb 1)"‘ +Z( cbeg.i- chcg |)+

i=1 i=1
| =

“ZI” theo cong thirc (6).
2. Nghién ctru xay dwng thuét toan xac dinh
cac théng sb thi cong céng trinh ngdm dé thoéa
man yéu cau “gia tri “lg” chic chan sé dat
dworc trén thuc té”
Cong thirc tong quét xac dinh budc tién grong
thuyét “I” cé dang nhw sau [2]:
i=ctg

i=p j=cp; V..
Z - Z (k p.j 5 ]
i=1 =1\ Xpii-Mpij- Mo

5 Ky .0 =X Ky i-Ste-p.n K i=c V..
F kkh.‘-[ vn.i ¥ k b- VX.i-Ytc nroffy k C.i
;1:{ I kki N j- I:"ki ; o k)(i Ny Pxi gl: = kc.E'nc.i-Pc.i

Tai day: Tgea - Thoi gian cla céng tac ban giao ca,
tiép nhan ca tai thoi diém cudi ca, diu ca trong mot
chu ky thi céng; n - Sé lwong 16 min trén guong thi
cdng ¢ong trinh ngdm, 16 min; t,, - Thoi gian dé
mot cdng nhan nap xong mét 16 min; gioxngudi/(16
min); kym - H& sd anh hwéng gitra cac cong nhan
déng thoi tham gia nap min trén guwong; kom<1,0;
Nen - Sb lwgng cac cdng nhan dong théi tham gia
nap min trén gwong, nguoi; Ty - Thoi gian cia
cong tac théng gié gwong thi cong sau khi nd min;
Tig>0,5 gi0; Ta - Thoi gian thwe hién cong tac dua
gwong vao trang thai an toan (bao gom ca “thoi
gian choc om”); Ketgi - Hé sb xac dinh gia tri thoi
lwong thwe hién phan cdng tac chong gilr tam thoi
thie 7" (Toug.-ketg)” hoan toan doc Iap (thire hign noi
trep) cua toan bd thei gian Tctg. S0 v&i cac cong
viéc khac trong chu ky thi cdng cong trinh ngam;
Tegi - Théi gian thue hién phan céng tac chéng gity
tam thoi the “i”; ctg - S lwong ching loai cac cong
tac chéng gilr tam th&i cho khu vie lwu khéng vira
hinh thanh sat gwong thi cong sau khi né min;
Keokni - H& s6 xac dinh gia tri thdi lwong cac coéng
tac chuan bi khoan “(Teukni-Kebkn)” €ho nhém may
khoan thir “” trong toan bd thdi gian chuan bi
“Teokni” Phai thue hién hoan toan doc lap (nbi tiép)
so voi cac cong viéc khac trong chu ky thi céng
cong trinh ngam; Tepwni - ThOT gian chuén bi khoan
cac 16 khoan bang nhém cac may khoan thee "
dam nhiém trén gwong thi cdng céng trinh ngam; k
- 86 lwgng nhém ching loai may khoan khac nhau
dﬁng thoi st dung trén guong; K - Hé sb xac
dinh gia tri thoi lwgng cac cong tac chuén bj xuc
bdc dat da “(Teox.i-Keows) cho nhom may xic bbéc
dat da thee " trong toan bd thdi gian chuan bj
“Teoxb,, Phai thurc hién hoan toan doc lap (ndi tiép)
so v@i cac cOng viéc khac trong chu ky thi céng
cong trinh' ngdm; T, - Thoi gian chuan bj xuc
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} (8)

bbc dat da bang nhém cac may xuc bbc dat da thi
‘" dam nhiém trén guwong thi cdng cdng trinh
ngam; x - So Iwong nhém ching loai may xdc boc
khac nhau co thé dong thoi st dung trén guong;
Kebeg.i - HE s6 xac dinh gla tri théi legng cac cbng
tac chong gilp ¢ dinh “(Tebegi-Kebegi)” cho nhém
may, thiét bj'chéng gi* thi “i" trong toan bd thoi
gian chuan bj “Tew” phai thwe hién hoan toan déc
lap (ndi tiép) 'so v&i cac cong viéc khac trong chu
ky thi cong cbng trlnh ngam Tebegi = Thoi glan
chuan bj chong gitr ¢d dinh bang nhém céc thiét bi

chéng gilr thw “" ddm nhiém trén gwong thi cong .

cong trinh ngam ¢ - S6 lwong nhém chung loai cac

thiét bi chéng gitr khac nhau cé thé ddng thoi st

dung trén guong; p - Sé lwong nhém ching loai
cac thiét bj thwc hién cac cbng tac phu trg khac
nhau str dung trén gwong thi céng cdng trinh
ngam; Kon; - Hé sb xac dinh gia tri théi lvgng cua
cbng tac phu trg' do nhém chiing loai thiét bi thir “i
phai thwc hién hoan toan doc lap (thyc hién no!
tiép) bang cac thiét bi thwc hién cong tac phu tro
thtr " so v&i cac cong viéc khac trong chu ky thi
cdng cong trinh ngadm; V,;; - Khdi lwong cla cong
tac phu trg' th&r “” do nhém ching loai thlet bj thir
“i" phai thye hién khi thi cdng cong trinh ngam; Ko i
- Hé sb anh hwo’ng cla cac thiét bi chéng gitr trong
nhém thiy “i” thue hién cac céng tac phu tro' thee
trén guwong; kp<1,0; ny; - Sb lwong cac thiét bj
thudc nhém thl’f “i” thwc hién cac céng tac phuy tro
thir 5" trén guong; Py - Nang suét thie hién cac
cdng tac phu tro-thlr thee “J" trén gwong cua nhom
thiét bj thtr “i"; keni - Hé sb xac dinh giad tri thoi
lwrgng céng téc khoan phai thwc hién hoan toan
doc lap (thwc hién ndi tiép) badng nhém cac may
khoan thix *i" so voi cac cong viéc khac trong chu
ky thi cdng céng trinh ngam; ky,; - Hé sb xac dinh

ty 1& phan khéi lvgng cong tac khoan 16 khoan cla

G

~d

£
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nhém cac may khoan thi “i” dam nhigm trén
gwong thi cdng cong trinh ngadm; k; - H& s anh
hwédng cla cac may khoan thudéc nhém thir “i” hoat
dong dong thoi trén gwong; ki<1,0; ng;- S6 lwong
cac may khoan thudéc nhém ching loai the “i” co
thé déng thoi st dung trén guong; Py - Toc do
khoan thyc té clia mot may khoan cho tirng nhém
chiing loai may khoan thr “i” c¢6 thé dong thoi str
dung trén gwong, m/gid; k - So lwong nhém chiing
loai may khoan khac nhau dong thoi st dung trén
gwong; Ky - Hé so xac dinh gia tri th&i lweng cdng
tac xuc boc dat da phai thuc hign hoan toan doc
lap (thwe hién ndi tiép) bang nhom cac may xuc
béc dat da ther “i” so véi cac cong viéc khac trong
chu ky thi cong cong trinh ngam; ky; - Hé s0 xac
dinh ty 1& phan khéi Iuong cbng tac xuc bbc dat da
clia nhém cac may xic boc thee 7 " d@m nhiém trén
guong thi cdng cdng trinh ngam; S - Dién tich mat
cat ngang thi céng clia céng trinh ngadm, m?; p - Hé
sb thiva tiét dién (hé sb lem, hé sb pha thira,...); | -
Buwdc tién gwong ly thuyét cha cobng trinh ngadm
sau mét chu ky thi céng (chidu sau I8 min), m; 1 -
Hé s6 str dung 16 min; k. - H& s6 né roi clia dét da
sau khi nd min; k,; - H& s6 anh hwéng cla cac may

= P N-tom
Tgca +E(kcbkh.i-Tc:bkh.i)Jr[-k'mtt N ]+Ttg+Tt+ Z( cigi-Tetga )+

i=1 m-tien

i=X i=c

i=1 i=1

i=p j=ep Vp,ij
+Z(kcbxb| Tebxb. [)““‘*Z( cbeg.i- chcg u)"‘ Z kph.i- Z koh P o

i=1

s

xtic bdc trong nhém thiy “i” trén guwong; kyi<1,0; ny;
- Sb Iu’Ofng cac may xtc béc thudc nhém cac may
xtc béc dat da ther “i”; Px_i - Nang suét xtc bbe thuc
té cia mot may xuc boc cho trong nhém céc may
xuc béc dat da thir “i”; x - Sé IuJQ’ng nhém ching
loai may xuc bbéc khac nhau co thé déng thoi st
dung trén gwong; kcg. - Hé s6 xac dinh gia tri thoi
lweng cbng tac chong glu phal thwc hién hoan toan
dc_)c lap (thwe hién néi tlep) b&ng nhém céac thiét bj
chbng gitr tht “i" so v&i cac cong viéc khac trong
chu ky thi cong cbng trinh ngam; V., - Khéi lwong
cbng tac choﬁg gitr thir “i" trén gwong thi cbng
cong trinh ngam; k.; - Hé sb anh hwéng cla cac
thiét bj chéng glu trong nhém tha “" trén guong;
kei<1,0; ny; - Sb lu’o’ng cac thiét bi chong gitr thudc
nhém céc thiét bi chong gitk thae “i"; Px_i - Néng suat
chbng gitr thuc té clia mot cac thlet bj chéng gitr
cho trong nhém céc thiét bi chong gitr ther “i”; ¢ - S6
lweng nhém chiing loai cac thiét bi chéng glu khac
nhau c6 thé ddng thei st dung trén guong.

Sau khi thay thé gia tri thuc té ctia “sé lwong 16
min thyc t8” “ny” theo céng thirc (7) vao dai lwong
‘n” trong cong thirc (8), cong thire tbng quat xac
dinh buéc tién gwong thuyet ‘" ¢ dang nhu sau:

i=ctg

i=1

i=1 \ Kp.ii-Mp.ij-Fpij

kvn i-Nt

~ ik ) i=x (k... S Kk i=C e
Koo . i T ko] SwkirSte-B-M- nrj g k [ c.i
;{ n [kk.i-nk.i-Pkiﬂ ;[ X ( Kx.i-Nx.i-Px.i .; B KeiNe.-Poi

An

Tai day: ny - Gia tri cla “sb lwong 16 min thyc té
tinh theo céng thac (7).

Nhw vay, dé cé thé théda man yéu ciu “chidu
sau 16 min dinh trwdc “ly” thi cdng cdng trinh ngdm”
c6 thé dat dwoc gia tri can thiét trén thuc té trong
nhirng diéu kién cu thé”, nguoi thiét ké& phai xw ly,
lipa chon, didu chinh mot sé lwong 16n cac yeu té
thay ddi trong mét gi¢i han nhat dinh, cé méi quan
hé v&i nhau rat phire tap. Day la mét bai toan thiét
ké rat phive tap, nhiéu bién sé thay dbi véi quy luat
‘va mirc d6 anh hwéng rat khac nhau. Khi dé, ham
sb xac dinh chiéu sau 16 min “" s& phu thudc va
cac yéu to twong minh cd gia tri khdng thay déi “x”
va cac yeu td twong minh cd gia tri thay dbi “y;”
theo biéu thire (9).

thng yéu té anh hwéng tong minh “y;" co thé
thay déi gia tri & dat dwoc chiéu sau 16 min “I” co
mot sé dac diém chinh nhw sau [1]:

> Tén tai mét sé lwong Ién cac yéu td anh
hwéng;

» Céc yéu té &nh huéng co déc tinh thé hién

.

| MESETnTe |
—_—
o)
~—

khac nhau;

> Nhiéu yéu t bi gi¢i han bdi nhivng didu kién
han ché khac nhau;

» Céc yéu tb cd cac mlirc d6 anh hwéng khac
nhau;

» Cac yéu t6 anh huéng khong chi déc lap tac
dung, ma con lién két v&i nhau, anh hwéng lan
nhau, “mdc xich” 1&n nhau rat phL'Pc tap.

Vi vay, dé théa man yéu cau “gia tri “lgt” chac
chan sé dat duwoc trén thuc t&”, trwdc khi cé thé
chon gia trj rd rang cho tlrng théng sbé thi céng cu
thé thudc cac nhém yéu td anh hudng khac nhau,
nguoi thiét ké nén tién hanh Iya chon chién lwoc
thay doi t6 hop cac yéu td anh hudng da chon voi
nhi*ng ndi dung chinh nhw sau [1]:

» Xac dinh t6 hop cac théng sé (véu td) can
thay dbi dé diéu chinh gia tri chiéu sau 16 min “I”;

> Phan chia cac théng sb (yéu td) tiy theo mure
dd anh huéng;

> Xac dinh cac giéi han thay déi cua tirng
théng sb;

CONG NGHIEP M0. S0 5 - 2017 4}



KHOA HOC VA CONG NGHE M0

» Xac dinh trinh ty thay ddi clia cac nhém théng sé;

» Xac dinh buéc thay ddi cho tirng théng sd;

> Xay dwng thuét toan chinh ly, vi chinh, xac
dinh Ian lwot cac théng sb thi cong hop ly dé gia tri

“I" tinh toan theo cdng thirc (9) dan di dén thoa
man diéu kién sau day [1]:

A g | <e. (10)

Tai day: A - Gia trj sai s6 gitva hai dai lwong “I” va
“la"; € - Gia tri sai s6 nhé nhat c6 thé chap nhan
dwoc trén thuc té gilra hai dai lwong “I” va “ly";

Nhw vay thuét toan xac dinh cac théng sb ky
thuat-cong nghé-td chtrc thi cong cong trinh ngam
dé théa man yéu ciu “gia tri “lg” chac chan sé dat
dwgc trén thye t€” sé phai bao gdm cac buéc co
ban nhw sau:

< BLI’O’C 1 - Tha tuc khal bao xac dinh tri sb cu
thé cho t hop cac thong s6 ky thuat-cong nghé-td
chirc ban dau cé gia tri khong thay ddi {yk,} tinh gla
tri “I” theo cong thirc (9) dé 1am s6 liéu cho 1&i giai
co ban (loi giai buwéce dau) z=1-kd; kd - S Iwong
I&n nhét ctia cac théng sé ky thuat-céng nghé-to
chirc co gia tri khéng thay dbi;

% Bwoc 2 - Thu tuc khai bao xac dinh td hop tat
ca cac théng sb ky thuat-cong nghé-td chirc ban
dau co gla tri thay ddi {y;} tinh gia tri “I" theo cong
thirc (9) dé lam 1&i giai co ban (1o gidi bude dau)
dé di tim kiém t hop I&i gidi khac nhau, tirng buwéc
tién t&i 1o gidi cudi cing hop Iy, i=1+td; td - Sé
lwong Ién nhét cia cac thong so ky thuat—cong
nghé-td chirc cé gia trj thay ddi can didu chinh dé
tim I&i gidi hop ly;

% Bwéc 3 - Tha tuc Iwa chon khodng bién thién
c6 thé cla cac gia tri théng sb ky thuat-cong nghé-

to chirc thi cong “y” co gia trj thay déi:

(Yidmin<(Y)=(Yi)max- ) (11)
Tai day: (yi)min - Gid tri thong sb k¥ thuat-cong nghé-tb
chirc thi cdng co gia trj thay dbi nhd nhét thi T st
dung trong chu ky thi cong; (Vi)mex - Gia trj thdng sb ky
thuat-cong nghé-tb chirc thi cong cé gia tri thay déi
I6n nhét ther “” st dung trong chu ky thi cong;

% Buwoc 4 - Tha tuc lwa chon chlen lwge bién
thién c6 thé cho céc gia tri thong s’ ky thuat—cong
nghé-td chirc thi céng “y;” thir “i" ¢ gia tri thay doi.
Tai day, tuy theo dac tinh anh hwéng cuia tung
théng so ky thuat—cong nghé-td chirc thi céng “y”
co gia trj thay do6i dén gia tri “I" tinh toan theo cong
thirc (9), gia tri “yi1" “xAu nhat” cé thé dwoc chon
theo hai phwong an sau day:

> Phwang an 1: yi4= (y,)mln Nghia 13, tai day
nguwoi thiét ké phai tang dan gia tri “yi+" cho cac
bwéc tinh tiép theo trong khoang bién thién (11)

nhw sau:
Yi+1) (ylj+B)
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(12)

» Phuong an 2: Yit= =(Y))max- Nghia 1a, tai day
nguoi thiét ké phai giam dan gia tri “y.1 cho cac
bwéce tinh tiép theo trong khoang bién thién (11)
nhw sau:

Yig1y=(¥i-Bi); ) (13)
Tai day: B; - Gia tri bwdc bién thién cé thé “B” cla
c4c gia tri théng s6 ky thuat-cong nghé-td chirc thi
cong "y.”, Vg~ Gia tri trung glan tinh toan cho théng
s6 “y;; i v&i sy thay ddi cta bwéc tinh toan trong
khoang bién thien (11); j=1+ny;; nyi - Gia tri Ion nhét,
c6 thé cua sb lwgng buwdc bién thién cla gia tri
théng sb k§ thuat-cong nghé-td chirc thi cong “yy"
thie 57%;

<> Buoc 5 - Thi tuc Iya chon sé lwong bwée
bién thién co thé “ ny” cla cac gia tri théng sé ky
thuat- cong nghé-td chiec thi cong “y;” thir “i” co gia
tri thay ddi. Bwéc bién thién “ny.” phai co gia trj Ia
mot s nguyen dwong. Gia tri ctia bwéce bién thién
‘ny” cb the chon theo kinh nghiém. Buwéc bién
thién “ny;” khéng nén chon qua I&n vi khi dé thoi
gian- tinh toan sé tang lén. Bwéc bién thién “ny;”
khéng nén chon qua nhg, vi khi d6 cd thé sé tao ra
nhirng sai s6 thd cho qua trinh tinh toan:

% Bwéc 6 - Tha tuc Iwa chon gia tri bwo’c bién
thién co thé “B;” clia cac gia tri théng sé ky thuat-

cong nghe -td chie thi cong “y" ther i cé gia tri
thay dbi: ,

(BO={(y)min+(Yidmaxl/ny.i}. (14) 7

Gia tri “B;" sau khi tinh theo cong thire (14)
phai dwoc lam tron xudng (lay gia tri nhd hon,
gan nhét, c6 thé) “(B;)y” sao cho diéu kién sau’
day phai théda man:

(B={I(Yi)min+(Yidmaxl/ny.i}. (15)

% Bwoc 7 - Thi tuc 1dm chuan xac hoa chon
khoéng bién thién c6 thé ctia cac gia tri théng sb ky
thuat-cong nghé-td chirc thi cong “y;” c6 gia tri thay
ddi theo hai phwong an sau day ;

> Phwo’ng an 1 - Nguoi thiét ké phal tang dan
gia tri “yi," cho cac budc tinh tiép theo trong
khoang bién thién (11):

[(yl)mln]g(yl)s[(yl)mﬂ)(]'
Tai day: [(yi)minl=yi1; [(Ymad=[(y1.1+Ny.i.(B)d;
» Phuwong an 2 - Nguoi thiét ké phai giam dan
gia tri ym” cho cac bwdc tinh tiép theo trong
khoang bién thién (11):

(yl)mln]S(yl)S[(yl)mﬂX]'
Tai day: [(Yi)max]=Vi.1; [(Yi)min]=[(Yi1- -Ny;.(Bil.

* Burrdc 8 - Thu tuc tinh gia trj “I" theo edng thirc
(9) véi td hop cac théng so ky thuat-cong nghe-to
chirc ban dau co gia tri khdng thay doi {ykz} té hop
tat ca céc thong so ky thuét-cong nghe-to chirc ban
dau c6 gia tri thay ddi {y;} dé l1am 1&i giai co ban (Ioi
gidi budc dau) dé di tim kiém td hop & gidi khac

(16)

(17)
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nhau, tlrng buwérc tién toi 1oi giai cudi cung hop y.
T4 hop tt ca céc thong sé ky thuat-cong nghé-td
chirc ban dau c6 gia tri thay dbi {y;} nén Iwa chon
voi nhitng dac tinh x4u nhat, kém nhat sao cho
thoi gian hoan thanh néi tiép tirng cong tac chu
thanh chu ky thi cng céng trinh ngam c6 gia tri Ion
nhét co thé. Nhuw vay I&i giai co ban véi t6 hop céac
théng sb ky thuat-cong nghé-td chirc ban dau cé
gia trj khong thay ddi {yk.}, t6 hop t&t ca cac thong
sb ky thuat-cong nghé-td chire ban dau cé gia tri
thay doi {y;} s& cho chidu sau I& min “I” theo cbng
thire (9) véi gia tri nhd nhéat:

% Budc 9 - Thi tuc Iva chon chién Ivgc thay
ddi cac thong sé ky thuat-céng nghé-td chirc ban
dau co gia tri thay dbi {y;} d& hoan thién Ioi giai co
ban (1&i gidi budc dau) tirng bwdc tién dan dén 1oi
giai hop Iy “ly". Sau d9, cac théng sé ky thuét-cong
ngh&-t6 chirc ban du c6 gia trj thay ddi {y} sé IAn
ot dwoc bién ddi theo chién lwoc giam dan thoi
gian thwc hién tirng cong tac cAu thanh trong mét
chu ky thi cdng dé tang dan gia tri chidu sau 16 min
‘I theo cong thirc (9) tién tiém can dan gia tri “I”
doi héi phai dat dworc trén thuc té:

* Bwdc 10 - Tha tuc Iwa chon trinh tw bién di cac
nhém thdéng s6 ky thuat-cong nghé-td chic thi cong
~ {NTSii} 6 gid tri thay ddi.{y} dé gia tri. " tinh toan
theo cong. thirc (9) dan théa man didu kien (10);
k=1+ntd; ntd - S lwong I&n nhét cda cac nhém thdng
s0 ky thuat-cong nghé-td chirc cin didu chinh ga tim
01 giai hop Iy; ntd<td; k=1 Ia nhdm cac thong sé {y}
sé& duoc thay ddi dau tién; k=ntd 13 nhém cac thong
s6 {y} s& duoc thay déi cudi cling;

 Budc 11 - Thi tuc lwa chon trinh tw bién ddi
cac thong sé ky thuat-céng nghé-td chirc thi
codng “yi" cé gia tri thay déi trong tirng nhém dé
gia tri “I” tinh toan theo cdng thire (9) dan thoa
man diéu kién (10);

#%¢ Bwdc 12 - Tha tuc Iwa chon trinh tw bién ddi
cac théng s6 ky thuat-cong nghé-td chie thi cbng
"yi" €6 gid tri thay ddi trong tirng nhom va toan bo té
hop {y} d& gia tri “I" tinh toan theo cang thirc (9)

A w n

dan théa mén diéu kién (10); i=1 Ia thong sé “y;” s&
dugc thay déi dau tién; i=td la thong sé “y; sé
dwoc thay dbi cubi ciing:

% Budc 13 - Tha tuc bién ddi tirng thong sb ky
thuat-cong nghé-to chirc thi cong “y;” cé gia trj thay
di. Khi bién déi tirng thong sé ky thuat-céng nghé-
t6 chirc thi cong “y" c6 gia tri thay doi trong tirng
nhom va trong toan bd té hop {y;} dé gia tri “I" tinh
todn theo cbng thirc (9) déan théa man didu kién
(10) can chd y t61 vén d& nhw sau: tirng théng sé
ky thuat-cong nghé-td chirc thi cdng “y;" thir “i” co
gia tri thay dbi trong khodng bién thién (11) s& c6
thé co “(1+ny)” gia tri yij" khac nhau: “y;

“yi_g”,...,“yi_(1+ny_i)". Taf déy, tl:]y theo déC tinh anh
hwéng cla ting thong sb ky thuat-cong nghé-tb
chirc thi cong “y;” co6 gia trj thay déi dén gia tri "I"
tinh toan theo cdng thirc (9), gia tri “y; 1" “xau nhat”
c6 thé duoc chon theo hai phwong an sau day:

> Phuong an 1: y;1=(yi)mn. Nghia I3, tai day
ngudi thiét ké phai ting dan gia tri “y,," cho cac
bwéc tinh tiép theo nhw sau:

Yig0=YiH(Bid; (18)

> Phuong an 2: yi1=(y)max. Nghia 13, tai day
nguwdi thiét ké phai gidm dan gi4 trj “y;4;” cho cac
budc tinh tiép theo nhuw sau:

Yig+1)=LYij-Biul.

Tai day: cac gia tri “OYidmin"s “
theo ndi dung ctia Buworc 7;

% Budc 14 - Tién hanh thay ddi 1an Iwot tirng
théng s6 ky thuat-cong nghé-td chire thi cong “y;”
thir *i" co gia tri thay dbi theo trinh ty d4 chon tai
Budc 11 tir gid tri “yi4" dau tién “xdu nhat” (gia tri
o kha nang cho chiéu sau 16 min “I" theo cong
thirc (9) dat.gid tri nhé nhét) dan 18n nhitng gia tri
*¥ij” cho két qua tot hon. Khi bién déi tirng théng sb
Ky thuat-cong nghg-t6 chirc thi cong “y" c6 gia tri
thay ddi trong tirng nhém {y;} d& gia tri “" tinh toan
theo cong thirc (9) dan théa man didu kién (10) co
thé xay ra hai treng hop nhu sau:

> Trwong hop thir nhét: trong khoadng bién
thién cho phép (11) véi cac gia tr (16), (17) phu
hep twong (ng cho tirng thong sé “y” trong tirng
nhém sé ton tai mot giad tri trung gian i (v&i
1<j<n,;) thoa mén diéu kién (10). Khi do, gia tri “y,,
moi tim duwgc sé cling voi to hop tit ca cac théng
sb k¥ thuat-cong nghé-t& chirc ban dau tao nén loi
giai hop Iy cudi cung cho bai toan:

> Trwong hop thi hai: trong khoang bién thign
cho phép (11) véi cac gia tri (16), (17) phu hop
tuong tng cho tirng thong sé “y;” trong tirng nhém
sé khong ton tai mot gia tri trung gian “vii" (VO
1<j<ny;) théa man diéu kién (10): A>e. Khi d6, gia tri
trung gian “y;;” (véi 1<j<ny;) nao @6 lam cho gia tri
A= Iyl | tién g&n nhét dén gia tri & s& tr& nén gia tri
tot nhat, hop Iy nhat cho 15 giai trung gian. N6 sé
lam cho “A” c6 gia tri nhd nhat c6 thé trong nhing
diéu kién cho trwoc. Gia tri trung gian ‘i (Vi
1<j<ny;) m&i tim ra cting véi t6 hop tat ca cac théng
s0 ky thuét-cong nghé-tb chirc ban d4u sé tao nén
l&i giai hgp ly trung gian th(r nhat cho bai toan:

 Buwéc 15 - Trong trwéng hop thee hai, 1o giai
hop ly trung gian thir nhat cho bai toan sé thay thé
cho 101 giai co ban-loi gidi bwdc du (tai Budc 6)
dé tiép tuc tim kiém 1o giai tét hon tiép theo:

% Budc 16 - Lya chon thong sé ky thuat-cong
nghé-td chirc thi cong the hai trong nhém dé bién
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(19)
(yi)max,, duwgc xac dinh
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ddi nham lam cho gia tri “I" tinh toan theo cdng thirc
(9) dan di dén thda man diéu kién (10). Tai day cling
6 thé xay ra hai trudng hop nhw tai Buoc 12:

> Treong hop thé nhét: trong khodng bién
thién cho phép cla théng sb ky thuat-cong nghé-td
chirc thi cong thr hai tieng nhém sé ton tai mot gia
tri thda man diéu kién (10). Khi dc'), gia tri mai tim
duoc sé clng véi td hop tat ca cac théng sb k§
thuat-cong nghé- -td chirc cla 10i gidi hop Iy trung
gian th(r nhat sé tao nén 1oi gidi hop ly cudi cling
cho bai toan;

> Trwong hop the hai: trong khoang bién thién
cho phép cla théng sbé ky thuat-cong nghé-td chirc
thi céng thir hai trong nhém sé khong tén tai mot
gia tri thda man diéu kién (10): A>e. Khi do, gia tri
tdt nhat, hop ly nhat méi tim dwoc (lam cho “A” ¢6
gia tri nhd nhat) s& cuing véi t6 hop tat ca cac thong
sd ky thuat-cong nghé-td chirc cla 1&i gidi hop ly
trung gian thir nhat sé tao nén 1&i giai hop Iy trung
gian th(r hai cho bai toan;

% Bwdc 17 - Bang phuong phap twong tw,
ngwoi thiét ké sé 1an Iwot tién hanh diéu chinh.tirng
thong sé ky thuat-cong nghé-td chirc thi cong “y/”
trong nhém th& nhét, nhém th& hai,... cho dén
nhém cudi ciing. Tai day ciing: cé thé xay ra hai
trvong hep nhuw tai Buéc 14, Budce 16:

» Trwdng hop th(r nhat: trong khoang bién
thién cho phép cla thong sb ky thuat-cong nghé-td
chlre thi cdng clia nhom cudi clng sé& ton tai mot
gia tri thda man diéu kién (10). Khi do, gia tri mai
tim dwoc sé ciing voi té hop tat ca cac thong sb ky
thuat-cong nghé-td chirc cua loi gidi hop ly trung
gian & murc trwdc do sé tao nén 1&i gidi hop ly cudi
cung cho bai toan. Qua trinh tinh toan sé dugc
dirng lai. Bai toan da dwoc gidi quyét tron ven;

> Trwdng hop thir hai: trong khoang bién thién:
cho phép clia théng sb6 k¥ thuat-cong nghé-to chirc
thi cong ctia nhém cudi cung sé& khong ton tai mot
gia tri thda man diéu kién (10): A>¢. Khi do, gia tri
tdt nhét, hop ly nhat méi tim dwoc (lam cho “A” ¢o
gia tri nhd nhét) sé& cung véi té hop tt ca cac thong
sb ky thuét—cc“)ng nghé-td chive cla o gidi hop: ly
trung gian & mtrc trdc do sé tao nén 10 giai hop
ly trung gian gan cudi cung cho bai toan;

% Bwac 18 - Loi gidi hop ly trung gian gan cudi
cung cho bai toan (trvong hop thir hai, Buwéc 17)
sé dwoc hoan thién tiép nhu sau:

» Tim mél quan hé cudi ciing dé vi chinh t& hop
cac théng sb ky thuat-cong nghe—to chirc cla |&i
gidi hop ly trung gian gan cudi cung bang cach
thay gia tri “I=ly” vao céng thire (9) (trwéng hop thir
hai, Bwgc 17)'

i=k i=ctg
Nt
) Tgca+Z(kcbkh.i-chkh.i)+[k t ij J"’Ttg"'-rt"' Z( ctg.i- ctgl)
T ' i=1 nm-"Nen
ck — i=x i=c |=p J_(;pi Vp ”
o+ (kaXbl cbxbl) Z( cbeg.i- cbcgt)"‘ kph.i- Z k n *P*
| i=1 i=1 i=1 = p.ij-' 'piijt p.ij (20)
dt — 5 — .
SN [ KoM j = [mn';] +Sk [v )
A XD.I~ A
S WP ] =L L KM P a0\ KeiNeiPed

> Xac dinh tong théi gian giao ca “Tge," va thoi gian dwa gwong vao trang thai an toan “T.” theo cong thirc:

» Diéu chinh va xac dinh khoang thoi gian cong tac
giao ca “Tye', khoang thoi glan codng tac duwa guong
vao trang thai an toan-“Ty hop ly trong gia tri tdng
thei gian “(Tgea+T)” d& xac dinh theo cong thire (21);

<% Budc 19 - Giai phap cudi cling cho bai toan
sé dwoc xac dinh bang tb hop céc théng sé kj
thuat-cong nghé-td chirc cha 1&i gidi hop ly trung
gian gan cudi cung v&i khoang thoi gian céng tac
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i=k i=ctg i=x
Nyt
(kcbkh.i-chkh.i)+[k t ;:]m ]+Ttg+ Z( otg-Tetgt )+ 2. (Koo i- Tebso. )+
i=1 nm-"Ycn i=1
= =] IR i Y (R VA ik Kyni-N
Toce + Tt V= Ta =443 (Kavosii- Tt | 2| Kakise — P3|l {kkh_-.[)’”-'“]} (21)
( gca at) cl ;( cbeg.i L,cgl) ; ph.i ; kp.ij'np.ij'Pp.ij ; - i kk.i-nk.i-Pk_i -
i=x ) i=c ;
i=1 kx.i-nx.l-Px.i i=1 kC.i'nC.i'PC.i

giao ca “Tga'; khodng thoi gian cong tac dua
gwong vao trang thai an toan “T," hop Iy vira duoc
xac dinh tai Bwéce 18.

6. Xay dwng so dé khéi cho thuat toan xac
dinh cac théng sbé thi cdéng céng trinh ngdm dé
thdéa méan yéu cau “gia tri “l” chic chan sé dat
dwoc trén thyc té”
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T ndi dung nhién ctru trén day, viéc xay dwng  yéu cau “gia tri “ly" chac chan sé dat duoc
so do khoi cua thuat toan xac dinh td hop cac thwe t&” sé phai thwe hién theo so @& md 2 tr
thong sé thi cong cong trinh ngam “y” dé théa man  hinh H.2.

Th tuc nhap to hop cac théng sé ban dau khéng thay ddi gia tri {yk.}
!
- Xac dinh t6 hop cac thong sé ban dau thay doi gia tri {y}
‘ =
Chon trinh tw bién dbi cac nhom théng s6 anh huwéng {NTSi. .}
!

Chon trinh tw bién dbi cac théng s6 “y;” trong tirng nhom {NTS.}

¥
Chon khoéng bién thién cho tirng thong s6 (¥)min<(¥)<(Yi)max
Y
Chon sé lwgng “ny;”, buwdc bién thién “(B;)y” c6 thé cla
¥
Chuén xac héa khoang bién thién

cho tirng thong s6 “y": [(Yiminl<(¥)<[(Yi)max]

Yi

) Tao t& hop théng s6 | Thay ddi
K tinh toan méi {y;} gia tri “yy"
I Y

¥

i=i+1

Tinh “I” theo cong thirc (9) v&i td hop thdng sb tinh toan {yk}, {y}

v
Gan gia fri

Gén gia: tl’i_ j=1; “Yi”=“yi_1"
\ ﬂyill=liyi.j!!

Thay doi )
gia tri y;;”
[}
Tinh “I" theo cong thirc (9) v&i t6 hop thong sb tinh toan {ykz}, {yi;} Gan 9ié tri

Yij = Yij+
[
j=j+1

¥ Tao t6 hop théng sé |
N tinh toan méi {yi} |

Y

£ { Khong .
l Tol t6t
Rut ra t& hop nhitng théng sb thi cong {y} phu hgp dé thda man “ly”

!

| Kétthac |

H.2. So dé khéi mé ta thuat toan xac dinh gié tri clia céc théng sé (yéu t6) anh huéng

dé co thé théa man gia tri chidu séu 16 min dinh truéc “1y”

CONG NGHIEP M0. S0 5 - 2017 [}
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7. Két luan

Thuat toan xac dinh chiéu sau 16 min thi cbng
cong trinh ngadm khi chon truéc tée do tién gwong
trén day cho phép xac dinh nhung t6 hop nhitng
théng so thi cong {y.} phi hgp dé théa man “lat”.

Trén thye té, t6 hop nhirng thong sé thi cong {vi}
phu hop dé thoa man “lg” thwcng bao gdm rat
nhiéu théng s6 khac nhau, co méi quan hé vgi
nhau va co sy anh hwéng lan nhau rat phuc tap

Vi vay, trong nhwng trwdng hop cu the dé co
thé xac dinh nhwng t6 hop nhirng thong sb thi cong
{vi} phu ho'p dé théa man “Idt" ngudi thiét ké phai
Iwa chon chién lvoc thay doi nhw sau:

» Lwa chon nhwng thdng s6 co' ban nhét, phu
hop nhét v&i nhirng diéu kién thuec té thi cbng cdng
trinh ngam:;

> Phan loai nhém cac yéu té anh hudng;

» Xay dwng mét sé cong thwc cu thé xac dinh
mot sb gidi han nhwng thong sé thi cong {y;} phu
hop dé thda man “o”.0
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SUMMARY

Flood hazard zoning is one of many
important problems that environmental
researchers have paid lots of attention to.
This is a "problem requiring complex
spatial analysis and lots of assessment
on different criteria which are the causes
of flood.

Besides rain fall, slope, river density,
permeability of soil, land cover is another §
main factor directly affecting the formation
of a flood. The implementation of the |
research on flood wili be much easier if
data about these affecting factors were
presented on the map with correspondent
hazard level.

This paper will briefly present the
method to build land cover classification
maps by GIS on the Lam river basin. This
will be useful documents to zone flood
hazard and get flood warning informatuon
in the research area.
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