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KHOA HOC VA CONG NGHE MO

NGHIEN CU'U BE XUAT MOT SO GIAI PHAP CONG NGHE,
KY THUAT 10 CHUC HOP LY THI CONG GONG TRINH NGAM
KHI CHON TRU '8¢ TOC PO TIEN GUONG

1. Téng quan

Hién nay, de xac dlnh chleu sau 16 min th1 cbng
cong trinh ngdm cé thé tiép can theo bén nhom
phuwong phap sau day [6]:

» Nhom thr nhét - Xac dinh chiéu sau 16 min
theo yéu cau toc do tién gwong;

» Nhém th& hai - Xac dinh chidu sau 16 min
theo kinh nghiém thi cdng cac céng trinh ngam da

- hoan thanh trén thwe té; -

> Nhom thir ba - Xac dinh chiéu sau1d min théa
man yéu cau chéng gilr cong trinh ngam;

» Nhom thie tw - Xac dinh chiéu sau 16 min theo
cac cong thirc gidi tich-thwe nghiém. *

Cac phwong phap xac dinh chiéu sau 16 min
theo cac cong thirc giai tich-thyc nghiém (nhém
phwong phap thw tw) dwoc xay dwng trén co s&
xem xét mot sé yéu cau (cac yéu cau to chtre chu

ky thi cdng cbng trinh ngam; cac dac tinh cu tao

hinh hot cla cong trinh ngam cac nang lyc may-
thiét bj thi cong; cac yéu'cau vé cac cong tac chéng
gitr, thong giod, van tai, phu tro,...) can théa man
trong mét chu ky cong tac;...

V& ban chat, day la nhirng cc‘)ng thirc suy luén

giai tich dwgc tim ra tr co s& cac didu kién thi

cong thwc t& c6 xét dén nhirng suy nghi, dinh
hu’o=ng chid.guan cua ngu’0’| thiét ké& trong nhiing
diéu kién thi cong cu thé. Pay la nhitng phwong

' phap tinh thuan.

Néu tbc dd dao 16 trong mot thang "Vi"
{m/thang) dwoc dinh trwéc thi chiéu sau 16 min
theo yéu cau toc do tién guong "ly" co thé xac dinh
theo cdng thive sau [1]:

Vth-Tck (1)
T.(25+30).n°
Trong dé: T - Thoi gian mét chu ky dao-chdng gitr
cong trinh ngam, gi¢; T - Thoi gian lam viéc cla
cac doi thg thi cong trong mdt ngay dem, gio;
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(25+30) - S6 ngay lam viéc trong mét thang, ngay;
n - Hé s6 st dung 16 min.

Viéc lwa chon chiéu sau "lg" theo kinh nghiém
mac du cho két qua nhanh chéng, nhung phwcng
phap nay sé lam cho cong tac quy hoach, t6 chirc
thi cong trong chu ky tré nén phirc tap. Trong nhiéu
trerng hop, ngudi thiét ké rat kho tao nén cac chu
ky thi cong phu hgp véi nhikng diéu kién trang-thiét
bi thi cdng va nhirng dac tinh cAu tao cu thé cla
¢bng trinh ngam.

Viéc str dung cac loai két cAd chéng gilr roi rac
(cac ching loai khung chéng, vi neo, chu bin,...)
cho thay: khodng céch gilra cac khung chéng, vong
neo, vong chu bin,... thwéng la nhirng dai lvong
khong. doi “I; oq Uy theo cac didu kién chéng gitr
cong trinh ngam va diéu kién ché tao chu bin. Do
dé, buec tién guong thuc té “I," phai la boi sb

W "

nguyén dwong “n” cta gia tri “log” [2]. [3]. [4]. [5]:

le=(M-la)=(N.lcg) — |dt [(n-leg)m]. (2)

Day 1a mét yéu cau phtrc tap. rat kho thye hién
trén thwe té. Vi vay, mot sé cong trinh nghién clru
d tién hanh gidi quyét nhirng bai toan riéng I&, cho
mot sb két cidu chéng gir théng dung doi hdi
khoang cach khéng thay dbi gita truc cac két cau
theo truc doc ciia cong trinh ngam [3], [4], [5].

V& ban chéat, ba nhom phwong phap dau tién
xac dinh chiéu sau 16 min déu thudc vé phuwong
phap chon trwéc chidu sau 16 min. Day la nhitng
phuwong phap nghich.

Dé su dung nhing phuong phap trén day,
ngudi thiét ké phai bat dau qua trinh tinh tr két
qua chon tregc gia tri chidéu sau 16 min theo mét
td hop yéu cau nao doé. Sau dé sé tién hanh lya
chon cac diéu kién chl quan, khach quan khac dé
didu chinh nham théa man nhitng yéu cau chiéu
sau 18 min chon trrde. Thire té cho thay, ba nhém
phwong phép chon trwéc chidéu sau 16 min theo
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yéu cau toc dé tién guong, theo kinh nghiém, theo
yéu cau chéng gitr chi st dung khi thyee té bat budc
hodc trong nhirng diéu kién thi cong phurc tap, tién
dd guong phai thay doi theo tirng chu ky cong tac
cu thé trén nhirng doan cbng trinh ngam co cau tao
dac trwng (vi dy: thi cong cac duong ham giao cat
nhau; thi cdng cac cong trinh ngam dac chiing co
mat cat ngang thay ddi,....).

Ba nhém phwong phap xac dinh trwdce chiéu
sau 16 min nay phai duoc nghién ctru hoan thién,
vi tai day tn tai nhleu van dé van chuwa duwoc giai
dap thdu dao v& kha nang st dung hop ly cua
chung trén thyc té:

» Sau khi xac dinh xong gia trj “lg”, lam céach
nao nguoi thiét ké co thé dam bao gia tri “lg” da
xac dinh ¢é thé hoan thanh tét trén thuc t&7

» Nhom cac phuong phap nay maoi chi @é xuat
cac gia tri chiéu sau 16 min “ly” cu thé. Tai day van
con thiéu rat nhiéu chirng cl, co s ly thuyét luan
giai cho l&i giai;

» Ngoai ra, lam cach nao nguei thiét ké co thé
giai bai toan ngwoc “phai tim ra cac didu kign to
chire, ky thuat, cong nghé,... phu hop dé €4 thé
dat dwoc gla tri “lg” can thlet trén thwc té”". bay 13
bai toan rat phirc tap vi chiéu sau 16 min phu
thudc vao rat nhiéu yéu td. Ngoai ra, cac yeu t6
nay con thay dm lién-tuc tay theo nhu cau s
dung trén thuc té.

Nhirng van @& trén chi co thé gidi quyét hop ly
trén co s& két qua st dung tbi wu phwong phap
xac dinh chiéu sau Io min trong trueng hop tong
quat trén co sé& cac yéu to:

> So d6 t6 chirc chu ky cong tac da duoc chon
trwoc;

» Cac tinh chét, nang lwe, chang loai cla cac
trang-thiét bi thi cong san cé:

» Nang Iwc, trinh dé thi cong cua doi tho;

> Cac diéu kién mo, dia chat, dla co hoc cu thé
cta khu vire xay dwng cong trinh ngam;

> Kha nang bao dam ky thuat (cung cap ning
Iwcng, dién, khi nén, théng gio, van tai,...) & mac
do can thiét cho qua trinh thi cong,... ..

Ngoai ra, tai day co thé phai xét éien nhi*ng sw
cb, tai nan xay ra trong qua trinh thi cong cong
trinh ngdm. Vé co ban, nhirng yeu td cAu thanh
nay khong thay ddi hoac thay doi khdéng dang ké
trong nhwng diéu kién thi cong nhat dinh khi xac
dinh cong thire tdng quat xac dinh chidu sau 16
min [7].

2. Cac yéu té anh hwéng dén chiéu sau 16
min thi céng céng trinh ngdm

Thue té cho thay, chidu sau Io min la mot thong
sb thi cong cong cong trinh ngdm mang tinh téng
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hop phirc tap va phu thudc vao rat nhidu yéu té
khac nhau.

Tuy theo phwong phap tiép can, cac yéu tb anh
hwéng co thé duwgc phan chia thanh cac nhom: ¢

» Nhom cac yéu td khach quan;

> Nhom cac yéu té cha quan;

> Nhém céc yéu t6 khach quan-chd quan.

Tuy theo mirc d6 twerng minh, cac yéu to anh
hwéng cé thé dwoc phan chia thanh cac nhom:

» Nhom cac yeu td khong twéng minh;

» Nhom cac yéu tb twéng minh- -Xac suat;

» Nhom cac yéu té twéng minh.

Tuy theo mirc d6 kha nang diéu khién, cac yéy
t6 &nh huéng cé thé dwoc phan chia thanh cac
nhom sau day:

» Nhom cac yéu té khong thé diéu khién:

» Nhom cac yéu t6 cé thé didu khién-xac suét;

» Nhom cac yéu té c6 thé didu khién.

Ty theo mikc dd tac dong, cac yéu-td anh
hwéng co thé duoc phan chia thanh cac nhom:

> Nhom cac yeu t6 c6 mirc do tac dong yéu:;

» Nhom cac yeu t6 c6 mirc d6 tac dong trung binh;

» Nhom céac yéu t6'co mirc do tac dong manh;

Tuy -theo mrc do thay ddi, cac yéu td anh
hwéng co thé duoc phan chia thanh cac nhom:

» Nhom cac yeu t6 co6 mirc do thay ddi it;

» Nhom cac yeu t6 cd murc do thay ddi trung binh;

» Nhém,cac yéu t6 c6 mirc dd thay do: nhiéu;

Tuy theo dac tinh thay déi, cac véu té anh -

hwdng cé thé dwgc phan chia thanh cac nhom:

» Nhém cac yeu t0 ¢6 déc tinh thay doi tuyén tinh; -

» Nhém cac yeu t0 c6 dac tinh thay dbi phi tuyén.
Cac nhém yéu td anh hwdng trén day lién quan
mat thiét v&i nhau, tac dong l&n nhau, dan xen

nhau rat phire tap (H.1). Viéc nghién clru-cac yeu -

t6 anh huong s€ giup nguoi thiét.ké chon ra td
hop mot so6 yéu t6 anh hwéng cuy thé trong nhirng
trwdng hop nhéat dinh. T day, nguoi thiét ké sé
tién hanh tac déng lén chung, diéu khién chang
dé thay ddi chiéu sau 16 min nhim dat dwoc gia trj
tot nhét.

Trong giai doan dau cla thlet ké, nén bd gua
cac yeu t6 khéng twong minh (tai nan, tai hoa, sw
cb,...). Nhitng yéu tb nay khong thé xacidinh va
danh gia mirc. 6 anh hwéng cla chung dén chiéu
sau 16 min. Chuing chi dugc xem xét trong nhiing
tredng hop nhat dinh, theo nhirng yéu cau chon
tredc, dinh trwé'c nhat dinh.

Cac yéu tb mang tinh xac suét (sw kién cb thé
xay ra trén thuc té & mot mire do nhat dinh) cing
kho co thé danh gia mirc do anh hwong dén chiéu
séu 16 min. Viéc xem xét chung trén thuc té gap rat
nhiéu kho khan. Vi vay, & giai doan thiét ké dau
tién, nguoi thiét ké tam thdi co thé bé qua chung.
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Viéc xem xét nhirng yéu t6 mang tinh xac suét sé
dwoe thyc hién trong nhirng trudong hop cu thé,
theo yéu ciu cuda thiét ké.

Nhw vay, & glal doan dau cua thiét ké nén tap
trung .vao_cac yéu td twdng minh mang tinh chu
quan khach quan, chii quan-khach quan. Trong dd,

-

cac yéu td khéng thé diéu khién dwge xem nhw la
cac théng s6 dau vao cho bai toan. Nguwoi- thiét ké sé
tap trung vao cac yéu tb co thé dleu khién dé thay
ddi chiing nham dat duoc gia tri t6t nhat cho 1oi gidi
bai toan thiét k&, thi cong cu thé (vi du: bai toan tim
chiéu sau 16 min hop 1y thi cdng cong trinh ngam).

Céac yéu tb anh hudng dén chiéu s

au 16 min thi cong coéng trinh ngam

T S 1
‘ Y 2 *
Cacyéu td L5 Cac yéu td . Céc yéu td
khach quan chd quan khach quan-chd quan
Y i A
) 4 A Y
Cac yéu tb - 1 . Cayéuto |, Céc yéu td
. khéng twdng minh twdng minh-xac suat twéng minh
A | Y v
A Y
Cac yéu to _ Cacyéutbcothé | Céc yéu tb

khong thé didu khién

diéu khién-xac suat

co thé diéu khién

y

y Y

¥ ‘ L

Y

Cac yéu tb
tac dong yéu

Cac yéu tb
tac ddng trung binh

Céac yéu t6
tac dong manh

Y

4

Y

Y

3

Y

Cac yéu tb . Cac yéu to . Cac yéu td
thay ddi-it R thay doi trung binh | thay ddi nhiéu
1 ) Y
!} ¥
Céc yéu tb e Céac yéu tb
co dac tinh thay dbi tuyén tinh | c6 dac tinh thay ddi phi tuyén
L} ¥

chiéu sau I8 min nham

T6 hop mot sb yéu té anh hwdng dwoc lwa chon dé diéu khién

dat dwoc gi4 tri tét nhat

H.1. So @b nghlen clru tb hop mot s6 yéu t6 anh huong
dé diéu khién chidu sau 16 min dat duwoc gié tri tét nhét

3: Nghlen clru dé xuat mot s6 giai phap ho'p

:ly thi cong céng trinh ngdm khi chon trwéc toc

doé tién gwong

D& 10 giai bai toan tim chiéu sau 16 min hop ly
dat dwoc gia tri tot nhat nguo’ thiét ké pha1 tap
trung nghlen ctru cac yéu té co thé didu khién, dé&
xuét cac g|a| phap thay ddi hop ly déi voi chung
Cac yéu t6 co thé didu khién sé la co s& dé hinh

thanh nhwng giai phap thi cong nhwng phwong
phéap thay d6i hop ly gia tri cua chiing dé gidi quyét
bai toan thi céng cong trinh ngam cu thé.

Tl thiee trang thi cong cong trinh ngam dé co
thé dam bao yéu cAu chon trwéc tée do tién guwong
(chon trwéc chiéu sau 16 min cho mdt chu ky thi
cdng), nén lwu y dén mot sd nhom gidi phap thay
dbi cac yéu tb co thé diéu khién sau day (H.2):
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» Nhom 1 - Cac giadi phap ky thuat-cong nghé
thi cong cong trinh ngam. DAy 14 nhém cac giai
phap thi cdng mang tinh tdng thé, quy mé 16n cho
toan bd céng trinh ngam lién quan t&i nhirng yéu té
sau day phuwong phap chia gwong thi céng céng
trinh ngam; trinh ty thwc hién cong tac thi cong cac
phan guwong khac nhau ctia cong trénh ngam cac
ky thuét-cong nghé thi cdng cong trinh ngam & cac
phan gwong khac nhau;

» Nhom 2 - Céac giai phap cong nghé thi cong
cong trinh ngam. Day la nhom céc giai phap cong
nghé thi céng cho tirng phan guong riéng biét lién
quan téi nhiing yeu to sau day: té chirc thi cong
cong trinh ngdm béng coéng nghé thi cong théng
thwong; t6 chirc thi cong cong trinh ngdm béng
cong nghé thi céng dac biét; tb chirc thi cong cong
trinh ngadm bang céng nghé thi cdng hdn hop (dac
biét-thong thwong);

» Nhém 3 - Cac giai phap té chire thi cong
cong trinh ngam. Pay la nhém cac gidi phap thi
cong mang tinh t6 chirc mot chu ky tién guwong
lién quan t&i nhitng yéu té sau day: lva chon

thoi gian ciia mét ca cdng tac; xac dinh sb lwong
ca cdng tac trong mét chu ky thi cdng; tinh toan
thei gian cho moét chu ky thi ¢éng; trinh tw sdp
xép thwc hién cac coéng viéc trong chu ky thi
cong (trinh tw thi céng); lwa chon sb lrong
ngudi trong mot ddi tho thi cdng; cong tac td
chirc déi the thi cong; xac dinh dac tinh nbi tlep
song song thwc hién cdng viéc;

» Nhom 4 - Cac giai phap ky thuat thi cong

cong trinh ngdm. Pay la nhém céac giai phap thi:

cong lién quan t¢i cac chidng loai, sO' lvgng cla
may, thiét bi thi céng cong trinh ngam Cac giai
phap nay lién quan t¢i nhirng yéu té sau day: dic
tinh (sd lwong, nang Iwc) cla cac loai may, thiét
bi thi céng cong trinh ngam phuong an thay déi
sd lwong, nang lyc cla may, thiét bi khoan 16
min; phwong an thay déi sé lwong, ndng lwc cla
may, thiét bi xic béc dat da; phwong an thay dbi
sb lugng, ndng lwc cia may, thiét bi chdng git
cong trinh ngadm; phuwong an thay déi sé luvgng,
nang lwc clia may, thiét bi thuc hién cac cong tac
phu tro thi cong;...

Tb hop mot sb giai phap co thé dleu khién
khi thi cong céng trinh ngam

v !

! !

Nhom 1 - Cac giai Nhém 2 - Cac gidi
phap ky thuat-conge=§ phap cong nghé

nghé thi céng thi cébng

Nhom 3'- Cac ‘Nhém 4 - Cac'
gidi phap t6 chirc [+» gidi phap ky thuat
thi céng thi cong

] !

T

f—
F—
—

—]
r—
f—

€n cac cong viéc [+

Céng ndkﬁé thi céng hén hop

Té chirc chu ky tién guong

Cong nghé thi cong déc biét

Trinh tw thwe hi

en cong viec

2
2

T4 chire d6i tho thi cong
Pic tinh cac thiét bj thi.cong

Sé lwong ngudi trong doi tho

Pac tinh thue hi

Phuwong phap chia gwong
<— Trinh ty thi cdng cac phan guong
<— Ky thuat-cong nghé thi cdng guwong
<+ Cong nghé thi cong théng thwéng

roy v

o

le—| Thay ddi d&c tinh cac thiét bi khoa |«

«—| Thay dbi dc tinh cac thiét bi xtic boc |+
«— Thay ddi dic tinh céc thiét bj chdng |«

la—]
lt—
lt—
lt—

" ke Thay@bi aic tinh cac thiét bi phutry |—

T6 hop mét s6 thong sb hop Iy thi cong cong trinh ngém
khi chen trurére toc dé tien gwong

H.2. So db nghién ciru dé xuét mot s6 giai phap thi cong cong trinh ngam
khi chon triroc toc do tién gurong nham xac dinh mét s théng so thi céng hop ly
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4. Nghién ctru dé xuét mot sé giai phap ky
thuét-cong nghé thi cong cong trinh ngam khi
chon trwéc toc dd tién gwong

Nhém cac gidi phap k¥ thuat-cong nghé thi cong
mang tlnh tdng thé, quy mo 1&n cho toan bd cong
trinh ngam (Nhém thir nhat).

Nhom cac giai phap ky thuat—cong nghé thi cong
thé' hlen médi quan hé clia cac dac diém thi cong tai
cac ‘phén guong rleng bigt chu thanh toan bd
gwong cdng trinh ngam:

» Phuong phap chia gwong thi cong cong trinh
ngam. Tuy theo mot sb yéu té ky thuat- -cong nghé
(kich thwéc mat cat ngang cong trinh ngam cac
diéu kién xay dwng cong trinh ngam; céc diéu kién
str dung, dac diém céu tao hinh hoc clia may, thiét
bi thi cong cong trinh ngdm; cac diéu kién dia co
hoc méi trwdng khéi da chiva cong trinh ngam; cac
kich’ thwéc cau tao hinh hoc clia cong trinh
ngam,..) hién nay trén thuc t& co thé st dung mét
sb.phwong phap chia gwong thi cdng coéng trinh
ngam nhw sau: -

+ Phuwong ‘phap khong chia gwong thi céng

toan tiét dién;

+ Phuong phap chia gwong thanh nhiéu bac thi

~.cong theo phwong thang ding;

+ Phwong phap chia guvong nhiéu bac thi cong
theo phwong nam ngang;

+ Phuwong phap hén hop chiasgwong thanh
nhiéu phan, nhidu bac rieng biét. theo phuwong
thdng dirng va theo phwong nam ngang;

+ Phuwong phap chia gwong thanh cac nhém
guong; cac gwong trong nhom lién két toan phan

v@&i nhau khi thi cdng;

+ Phwong phap chia gwong thanh cac nhom
gwong; cac guong trong nhém lién két tirng phan
v&i nhau khi thi céng;

+ Phwong phap chia gwong thanh cac nhom
guong; cac guong trong nhéom doc lap hoan toan
v&i nhau khi thi cong;

+ Phuwong phap chia gwong thanh guwong déc
lap lién két toan phan vai nhau khi thi cong;

+ Phwong phap chia gwong thanh gwong doc
Jap lien két tivng phan véi nhau khi thi cong;

- 4 Phwong phap chia gwong thanh gwong doc
1ap v&i nhau khi thi cong;

> Trinh tw thi cdng cac phan guaong cau thanh
khac nhau. Tuy theo cac diéu kién thi cong cong
trinh ngam, cac didu kién thuc té thi cong, cac y
twdng chu quan cua nguou thiét ké t6 chirc thi cong
cac phan khac nhau clia mat ngang cong trinh
ngam, hién nay cac phan gwong khac nhau co6 thé
dworc thi cong theo nhirng trinh tw sau day:

+ Trinh ty thi cong doc lap tirng phan guong
cau thanh;

+ Trinh tw thi cong ndi tiép tht c& cac phan
gwong cau thanh;

+ Trinh tw thi cong ndi tiép cac phan gwong ciu
thanh trong cung mét nhém guwong; cac nhom
guwong co thé dwoc thi cong néi tiép nhau;

+ Trinh tw thi cdng ndi tiép c&c phan guwong cau
thanh trong cung mdt nhéom gwong; cac nhém
guwong cé thé duoc thi cdng song song v&i nhau;

+ Trinh tw thi cong song song cé&c phan guong
cau thanh tron‘g cung mét nhém guong; cadc nhom
guong cé thé dwoc thi cong néi tiép nhau;

+ Trinh ty thi cong song song cac phan guong
cau thanh trong cling mot nhom gwong; cac nhém
gwong co thé duoc thi cdng song song vo&i nhau;

+ Trinh tu’ hén hop thi cdng céc phén guong so
voi nhau;..

» Ky thuat -cong nghé thi cong cac phan
guong khac nhau. Tuy theo cac diéu kién thuc
te chd quan va khach quan, cac phan gwong
cau thanh guong thi cong cong trinh ngam co
thé st dung céc cac giai phap ky thuat-cong
nghé nhw sau:

+ Cac phan gwong khac nhau thi cong bang
cling mét ching loai ki thuat-cong nghé thi cong;

+ Cac phan guong khiac nhau thi cong bang
nhidu nhém phan gwong khac nhau; cac phan
guwong trong cung mot nhoém thi cong béng cung
mot ky thuat-cdong nghé thi cdng giong nhau;

+ Cac phan guong khac nhau thi cong bang
nhiéu nhém phan gwong khac nhau; cac phan
gwong trong cung mét nhém thi céng béng nhiéu
ky thuat-cong nghé thi cdng khac nhau;

+ Céac phan gwong khac nhau thi cong bang
nhiéu ky thuat-céng nghé hoan toan khac nhau.

Nhén xét: cac giai phap ky thuat-cong nghé thi
cong téng thé cho cac phan guong doc lap khac
nhau (neu co) trong toan bd gwong thi céng cong
trinh ngam va moi quan hé gita ching v&i nhau ¢
y nghia mang tdm quy mo Io’n déi voi tirng gwong
déc Iap cAu thanh va mot sé khau cong tac thi cong
cu thé. Khi xac dinh chiéu sau 16 min da chon truwéc
téc do tién gwong, nhivng yéu t6 anh hudng nay sé
dwoc xem nhw nhitng théng sb dau vao co kha
nang thay déi khéng Ion cho tirng gwong doc lap
cAu thanh.

5. Nghién clru dé& xuat mét s giai phap cong
nghé thi céng hop ly thi cong cong trinh ngam
khi chon trwdrc téc do tién gwong

Nhoém cac giai phap cong nghé lién quan t&i cac
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cdng nghé thi cong cong trinh ngam (Nhom the
hai). Thuc té cho thay, céng trinh ngdm cé thé
dwoc xay dyng bang nhirng giai phap céng nghé
chil yéu nhw sau:

» Céng trinh ngam duoc xay dwng bang cac
cdng nghé thi cong dac biét. Cac céng nghé thi
cong dac biét (cong nghé thi cong trong nhirng
diéu kién dac biét; cong nghé thi cong trong nhirng
diéu kién phirc tap,...) bao gdm mét sé nhém chinh
sau day:

+ Nhoém cac cong nghé lam bién ddi moi
treong dat da theo hwéng lam bién doi, cai thién,
lam tét hon, lam an toan hon cac dac tinh dia co
hoc, mirc do siing nuéc, tinh chat mém yéu, dé sut
I&, bung nén, khd nang phun- -phut cac loai khi
ngam, khi déc,... cia mai tredng dat da trong khu
virc chira/gay anh hwéng truc tiép 1én cong trinh
ngam: céng nghé déng bang nhan tao khdi dat da;
cdng nghe gia cuong chéng tham/khong chéng
thAm dat da; cong nghé thao khi ngam;..

+ Nhom cac cdng nghé tao cac ket cAu bdo vé
dat da, khu vuce thi cbng cdng trinh ngam khong-gay
nén sw bién déi Ién vé tinh chat clia mai trwang dat
da phia trwédc/bao quanh ~cdng trinh ngam: céng
nghé hinh thanh cac két ciu chong gilr virgt trvdre
guong thi cdng cong trinh ngam dé bao vé khu vuc
coéng trinh ngam phia trwdce guong thi cong; cong
nghé hinh thanh vong/viing/khéi dét da gia cuong-
tang bén-cach nuéc xung quanh cbéng trinh ngam;

» Cong trinh ngdm dwoc xay dwng béng cac
cong nghé co gi¢i hoa thi cdng bao gdm mot'sd
nhém cong nghé chinh sau day:

+ Nhom cac cdng nghé kich day tinh cac két
cau chéng gitr cobng trinh ngam c6 tiét dién nho
khéng kém theo quy trinh pha hly dat da;

+ Nhém céc cdng nghé kich day tinh cac két
céu chéng gilr cdng trinh ngam c6 tiét dién nho co
kém theo quy trinh pha hay dat da;

+ Nhém cac cong nghé kich day doéng céc két
cAu chéng gitr céng trinh ngam cé tiét dién nhé va
trung binh co kém theo quy trinh phaPuy dat da;

+ Nhom cac céng nghé str dung khién dao co
kém theo quy trinh pha hiy dat da;

+ Nhém cac cong nghé st dung may dao ham
loai nhé khéng co khién dao cé kém theo quy trinh
pha hly dat da;

+ Nhom cac cong nghé st dung may dao ham
loai trung binh cé khién dao co kém theo quy trinh
pha hiy dat da;

+ Nhom cong nghé dao pha dat da bang cac
loai may dao hdm khoan-cét-dao- -ph& tirng phan
guwong thi cong;

+ Nhém cong nghé khoan duwéng hdm bang
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cac loai may dao hdm khoan-cat-dao-pha toan
phan gwong thi cong (TBM);

+ Nhém cdng nghé pha hay dat da béng su=c
nwéc, cong nghé nhiét,..

> CoOng trinh ngdm du’o’c xay dwng bdng cong
nghé thi céng thong thwdng. Trwde khi st dunrg
céng nghé nay dé thi céng cong trinh nga
khong can phai thwe hién cac tac dong Ién mai
truang dat da bao quanh cong trinh ngam dé

thay déi, cai thién tinh chat co ly cta chang, dua’

chdng vé trang thai an toan co thé thi‘céng bang
céng nghé thi cong théng thwéng. E)ay la céng

nghé khoan nd min va cac dang tb hop khac:

nhau cla chung;

¥ Cong trinh ngam duoc xay ding bang cdng
nghé thi céng hén hop (cong nghé dic biét- -céng
nghé théng thwang). Céng nghé thi cong ndy bao
gom hai giai doan: :

+ Giai doan thtr nhét - S dung cdc céng

nghé thi céng dac biét (cong nghé thi céng trong’

nhirng diéu kién dac biét; cdng nghé thi cong
trong nhirng diéu kién phtrc tap,...) lam bién déi,
cai thlen . méi trwérng. dat da bao quanh céng
trinh ngam va dwa chung vé trang thai an toan
dé co thé str4dung cac chung loai céng nghé thi
cong théng thwang phl hop;

+ Giai doan thir hai - Sr dung céng nghé thi
cdng théng thuwong (phuwong phap khoan né min,

cong nghé co giéi hoa thi cong) dé thi cong céng

trinh ngam.

Nhén xét: cac giai phap cong nghé thi cong

(cac giai phap nhém thi hai) cé vai tro dac biét
quan trong doi véi gia tri chiéu sau 16 min. Tai
day, mrc do anh hwéng cua tirng g|a| phap cod y

nghia (gia tri)-rat lon. Nguou thiét k& phai lwa -

chon chung lam phwong an co sé cho qua trinh
thi cdng cbng trinh ngam trong nhirng diéu kién
xay dwng cu thé. Giadi phap nay mang tinh ch
dinh sau khi Iwa chon. Trén thue té, ching rat it
khi thay déi sau khi dwoc lua chon. Théng
thwong chung sé duwoc sir dung nhu la nhwng
thong sb ¢b dinh cho trng tredng hop cu thé dé
tién hanh thay déi cho cac nhém gidi phap thi
ba va thw tu.

6. Nghlen clru dé xuat mot sb giai phap t6
chirc thi cong céng trinh ngam khi chon tru’o'c
téc do tién guwong

Nhém cac giai phap t& chirc thi céng 'cc")'hg
trinh trong khu vwc gwong va lién quan (nhom
thir ba). Cac giai phap thuéc nhém the ba cé
dac tinh lién quan toi cong tac td chrc mot chu
ky tién guwong. Tai day can lwu y tO’I nhirng dac
diém khac nhau cia céac yéu té cau thanh mot
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chu ky t6 chirc thi céng cong trinh ngam. Trong
do, quan trong nhat c6 thé xem xét nhirng yeu td
co ban sau-day:

» Thoi gian ctia mot ca cong tac trong chu ky
thi cong cong trinh ngam;

» S$b. lwong ca cong tac trong mét chu ky thi
cbng cong trinh ngam

» Thoi gian cla chu ky thi cdng cong trinh ngam;

» S6 lwgng céc cong viéc trong chu ky thi cong
congtrinh ngém;

» Trinh tw sp xép thwc hién: cac cong viéc
trong chu ky th| cbng (tnnh tw thi cdng trong chu ky)
cong trinh ngam; :

» S& lwong nguoi trong mét doi the thi cdng
cong trinh'ngam;

» Trinh do clia cac thanh vién doi tho thi cong
cong trinh ngam;

» T chirc doi tho thi cong cong trinh ngam;

© ».Pac tlnh noi tiép, song song thyc hién cac
cong viec cau thanh ‘mot.chu ky thi cdng cdng trinh
ngam;..

Nhan xét: Cac giai phap té chirc thi codng

cong trinh trong Khu virc guong va khu vuc Ilen
quan (cac yéu té nhom the ba) thé hién cac mbi
quan hé gilra cac cong viéc cau thanh, dac tinh

-clia ching va nhirng dac diém td chirc cau thanh

ca cong tacva chu ky thi cong. bay la nhirng
yéu té anh hu’cyng dang ké dén chiéu sau 16 min.
So voi cac yéu té nhom thir tw, cac yeu td nhém
nay (nhom thu ba) nén dwoc lwd y thay ddi
treérc. Néu cac giai phap thudéc nhom ba- khong
thé mang lai nhirng hiéu qua can thiét thi Nguoi
thiét ké moi chuyén sang thay doi cac yéu té
nhom thir tw.

7. Nghién ctru dé xuéat mot s6 giai phap ky
thuat thi céng cong trinh ngam khi chon trwéc
toc dé tién gwong

Nhom céc giai phap k¥ thuét thi cong (Nhom thie
tw) lién- quan toi cac chdng loai, s& luvong may,

thiét bi thi cong cong trinh ngam (cac yéu to thudce

nhom thir tw). Tai day can chu y téi mot s6 yéu to
co ban sau day:
> Dac tinh, sb lwong, nang lic cla cac loai

‘may, thiét bi thi cdng cdng trinh ngdm co thé st

dung dé thi cong cong trinh ngam
% » Cac phwong an thay doi dac tinh, sb lwong,
ﬁang lwe cla cac loai may, thiét bi khoan lo min;

» Cac phuwong an thay ddi dac tinh, sb lwgng,
nang lwc cua cac loai may, thiét bj xtc boc dat da;
* » Cac phwcmg an thay déi dac tinh, sb lwong,
néng lwc cla cac loai may, thiét bi chéng gilr cong
trmh ngam;

» Cac phwong an thay ddi dac tinh, s6 lwong,

nang lwc cla cac loai may, thiét bi thic hién cac
cong tac phu tro thi cong;..

Nhédn xét: Cac giai phap ky thuat thi cdng

coéng trinh ngadm (cac yeu td nhom thir tw) co
pham vi giéi han thay ddi Ién nhat, mém déo
nhét trong cac chung loai gial phap thi cdng. Vi
vay, nguoi thiét k& co thé thay dbi gia tri cla
ching nham dat dwoc chiéu séu 16 min chon
trwgc. Trong nhiéu trwong hop, giai phap thay
ddi sé lwong may, thiét bj d& dang thyc hién
hon, mang tinh chu dong hon so voi giai phap
thay dbi dac tinh, nang lwc clia may, thiét bj thi
cong Viéc thay déi dac tinh nang lwc, dac tinh
clia may, thiét bi thi cong bat budc phai thay thé
chiing loai may, thiét bj thi cong. Cac giai phap
thay déi dac tinh nang Iwc, dac tinh cia may,
thiét bi thi cong kho thwc hién hon trén thyc té
S0 V@i cac gidi phap thay ddi sb lwong may, thiét
bi thi céng. Vi vay, khi sir dung phwong phap
nay nén tién hanh theo trinh tw nhw sau:

» Buwdc thtr nhat - Tién hanh Iwa chon dinh
hwdng trinh tw thay déi thir tw cac nhém may, thiét
bi thi cong c6 thé sir dung trén thuc té tir d& dén
khé tuy theo mirc dd kha thi dé thay dbi gia tri
chiéu sau 16 min;

> Budc thir hai - Tién hanh thay ddi cac dac
tinh, sb Iu’o’ng nang lwc cta nhom may, thiét bj thi
cobng dé st dung-de thay ddi thér nhat dé thay adi
gia tri chiéu sau 16 min;

% Buoc thiy ba - Néu cac giai phap & buéc thir
hai khong thé dat duoc két qua can thiét, can tiép
tuc thay ddi cac dac tinh, sb Iuang, nang lwc cla
nhom may, thiét bj thi cong dé st dung- -dé thay d6i
ther hai d@é thay dbi gia tri chiéu sau 16 min;

» Buwoc thr tw - Néu cac glal phap o buoc thir
ba khong thé dat dwoc két qua can thiét, can tiép
tuc thay dbi cac dac tinh, so Iu’o’ng nang lwc cua
nhém may, thiét bi thi cong dé st dung- -dé thay doi
ther ba dé thay ddi gia tr chiéu sau 16 min. Bang
phu’ang phap nhu vay, nguoi thiét ké sé lan luot
thay dbi cac dac tinh, s6 lu’o’ng nang luc ctia nhom
may, thiét bj thi cong dé sl dung- -dé thay doi tiép
theo dé thay doi gia tri chiéu sau 16 min;.

8. M6t s6 nhan xét chung vé cac giai phap

Nhu vay, dé xac dinh gié tri chiéu sau 16 min
hop ly, nguai thiét k& phai tap trung nghién clru
cac yéu t6 anh hwdng; danh gia mirc dd anh
hucrng ctia chung; dé ra chién lvoc st dung, thay
dbi cac yéu td anh hwéng; diéu khién, dé xuét cac
giai phap thay ddi ching dé tng budc di dén két
qué can thiét.

Chién lwoc sir dung, thay ddi cac yéu td anh
hwéng-diéu khién, dé xuat cac giai phap cé thé
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bao gébm mét sb giai doan nhw sau:

> Giai doan thir nhat - Bé qua céc yéu té khong
tweng minh (tai nan, tai hoa, sw cd,...) khi xem xét
bai toan xac dinh gia trj chiéu sau 16 min hop ly;

> Giai doan th hai - Chi xem xét mét sé6 han
ché cac yéu t6 mang tinh xac suat cé thé dinh
lwong danh gia mérc d6 anh hwéng cla ching dén
gié trj chidu sau 16 min hep ly. Nhitng yéu té mang
tinh xac suat khac tam thdi co thé bo qua;

» Giai doan thir ba - Tap trung nghién clru
nhitng yéu t6 twéng minh mang tinh cha quan,
khach quan, chl quan-khach quan. Tai day, cac
yéu td khong thé didu khién dwoc xem nhu 1a cac
théng sbé dau vao cho bai toan. Nguoi thiét ké sé
tap trung nghién clru, thay ddi cac yéu tb co thé
diéu khién nham dat gia trj t6t nhat cho Ioi giai bai
toan thiét ké, thi céng cu thé;

> Giai doan thir tw - Két hop I&i gidi & giai doan
tht ba v6i nhing yéu t& mang tinh xac suét,
nhirng yéu tb khéng twong minh & nhung murc do
khac nhau dé duwa dan I&i giai dén két qua tot nhat

9. Ketluan -

Van dé xac dinh hop Iy chiéu sau 16 min khl dinh
trudre te do tién guong rat phirc tap. Vé ly luan, 1&i
gidi twérng minh cho t¢i nay chwa ton tai. Nhirng
dinh hwong ly luan trén-day chua thé cho phép de
xuat |&i gidi twong ‘minh, hop Iy Nguoi thiét ké van
phai nghién ctru tiép mai co thé di dén két qué phu
hep cho tirng trwérng hop cu thé trén thuc té.07
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