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UNG DUNG CONG NGHE THI CONG TOP - DOWN TAI
HANG MUC PHONG BOM, BE LANG XOAY - DY AN
THEP HOA PHAT, DUNG QUAT

ThS. NGUYEN VAN NOI
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Tém tat: V6i nhu céu str dung khéng gian dudi
mat dat dang ngay cang phd bién hién nay thi viéc
ap dung nhiing cbéng nghé, may moéc va ky thuat
vao viéc xay dwng hdm, hé dao, cong trinh ngédm la
phuong én lwa chon téi wu nhét nham rat ngén tién
do thi cong, giam thoi gian va chi phi thi céng. Tuy
nhién, viéc xay dung trong diéu kién nén dia chét
phtrc tap, khéng gian chét hep va muc nuéc ngdm
cao doi héi phai c6 phuwong an thiét ké, phén tich
theo déi va bién phap thi cong dac biét dam bao an
toan va én dinh cta két c4u. Trong bai viét nay, gidi
thiéu céng nghé top - down dwoc st dung trong thi
céng céng trinh ngdm hang muc “Phong bom, bé
Idng xody” véi chiéu sdu hb dao dudi cao d6 -20.0m
so v6i mat dét tw nhién tai dw én Hoa Phét, Dung
Quét, tinh Quéng Ngai.

Tw khéa: céng nghé top-down, hé dao, céng
trinh ngdm.

Abstract: With the increasing demand of using
underground space currently, the application of
technologies, machines and technigques to the
construction of tunnels, pits, underground works is
the optimal option to reduce construction schedule
and cost. However, the construction under complex
geological conditions, narrow space and high
groundwater level requires special design solution,
analysis, monitoring and construction methods to
ensure safety and stability of structure. In this
article, we introduce the top-down technology used
in the construction of underground works of "Pump
house, Vortex-type sedimentation tank" with a depth

3. Muwong xi

of excavation pit below -20.0m above the natural
ground at Hoa Phat, Dung Quat project, Quang Ngai
province.

Keywords: top-down, pits, underground works.
1. Téng quan dw an va hang muc

Dw an Khu lién hop sdn xuat gang thép Hoa
Phat, Dung Quat (HPDQ) thudc khu kinh té Dung
Quét, tinh Quang Ngai, mién trung Viét Nam, duwoc
thiét ké v&i téng dién tich 366.5ha bao gébm cac khu
phrc hop nha may san xuét gang thép va khu cang
bién nwéc sau.

Phong bom, bé lang xody la 1 hang muc thudc
nha may QSP — t hop Bluc — Can thép véi san
lwong c6 thé dat 3,5 triéu tAn/nam. Hang muc ndm
phia ngoai nha tiép giap véi cac két cdu méng nha
xudng, két nbi véi hé thébng muong xi di qua khu
may dic phdi, 16 nung tunnel, can tAm méng.

a, Phong bom (Pump house): hinh dang khéi hop
ch® nhat v&i chiéu dai 21.6m, chiéu rong 31.8m,
chiéu sau hd méng -18.45m va tai vi tri hé thu 1a -
21.350m. Két cdu phong bom bao gébm két cAu hdn
hop gébm day méng day 1500mm, dam dinh, vach
thanh bién day 1200mm va cac dam, vach ngdn
phan chia phong bom.

b, Bé Idng xody (Vortex-type sedimentation tank):
hinh dang try tron v&i duwdng kinh bén ngoai
24.0m, bén trong 22.0m, chiéu sau hd moéng -
26.0m, bao gébm két cAu dam dinh, két ciu vach
bao xung quanh day 1000mm va day moéng day
2500mm [2].

1. Phong bom

Hinh 1. Phong bom, bé Iang xody va muong xi két néi
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2. Cac cong nghé thi cong hé dao, cong trinh
ngam ap dung tai Viét Nam va dw an HPDQ

Tuy vao nang luc thiét bi thi cong, chiéu sau két
clu hd dao va dac diém dia chat noi xay dwng céng
trinh ma cac céng nghé bién phap thi cong hd dao,
ham, céng trinh ngdm c6 thé &p dung tai Viét Nam
va trén thé giéi nhw: Cong nghé thi cong top-down,
semi top-down, bottom-up... két hop véi hé két cau
twdng vay barrette, twong vay cwr thép larsen,
twdng vay coc khoan nhdi secant piles, coc xi méng
dat va hé chdng thép hinh hodc neo dat nham gitr
on dinh thanh vach hé dao.

Cbéng nghé thi cong top-down: dwoc ap dung
réng réai hién nay trong viéc thi cong cac tang ham
chung cw tir 3-5 tAng hdm. Uu diém cla phuwong
phap nay la co thé thi cong tai nhixtng mat bang vi tri
chat hep, trong diéu kién dia chat phc tap, muc
nwdc ngam cao va rat ngan duoc tién do thoi gian
thi cong. Tuy nhién, do thi céng trong phan ngam
sau, khéng gian chat hep nén khé khan trong viéc di
chuyén may mac thiét bi, van chuyén dat da & cac
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3. Dac diém dia chat va mwc nwéc ngam

a, Dia chét: theo sb liéu bao cao khao sat dia chat
tai dw an, dia chét tai hang muc dwoc chia lam 8 I1&p
véi chiéu day thay déi nhw sau [3]:

- L&p 1: Cét lieu séi cudi 1x2cm, séi tron dat
phong héa. D6 day cla I6p 1 1a 1.6m. Khong lay
mau kiém tra |&p nay;

- L&p 2: Cat cép phdi kém, xdm phét vang, xam
phét nau, dadm vira dén dam chat. Do day khac
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tang phia dwdi, déng thdi phai bb tri cac hé thdng
chiéu sang va théng gio.

Cong nghé thi cong semi top-down: ciing twong
tw nhu top-down nhuwng sé bat dao dat va thi cong
két cAu & tAng ham th(r nhat thay vi thi cong tw két
clu san cao do cote 0.00 (top-down). Phuong phap
nay dwoc st dung dbi v&i nhirng vi tri c6 nén dia
chat 6n dinh, mwc nwéc ngdm thap, viéc thi cong
dao dat dén cao dd tdng ham thé nhéat khong lam
anh hudng dén hé tudng vay.

Céng nghé thi cong bottom-up: dwgc ap dung
phd bién va lau doi nhét tai Viét Nam. Viéc thi cong
hé dao theo phwong phap nay doi hdi phai co bién
phap chéng, neo nhdm gilr 6n dinh twong vay khi
dao xubng day dén do sau thiét ké. Bén canh dé,
v6&i nhivng vi tri ¢é dia chat &n dinh, mat bang thi
cong rong thi co thé tién hanh dao mé theo mai dbc
taluy (phu thudc vao géc ma sat cta dat). Tai dw an
HPDQ thi phwong phap nay chiém 80% trong viéc
thi cong tdng ham hé dao. Mot sb hang muc tai dw
an ap dung nhw: Bé xdi xi - 16 cao (NMLG), hd kip
mang quang — 16 cao (NMLG), hao ngdm — NMLT,
Laminar — Can QSP,...
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Hinh 2. Thi céng hé da

o Laminar — Cén QSP
nhau tir 3.1m dén 7.2m, d6 day trung binh 1a 3.5.
Gia tri SPT trung binh N=19;

- Lop 3: Cat cap phdi kém, I6p cat bui, cat chira
sét xam phdt nau, xam phot, xanh 14, déo doéi khi
clrng. Do day thay dbi tlr 2.3m dén 10.0m, d6 day
trung binh 1a 5.39m. Gia trj SPT trung binh N = 20;

- Lop 4: Dét bui dan tinh, dat bui dan tinh pha
cat, dat sét béo, mau xam dam, mau xam, mém, vo
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hdn hop. Do day thay ddi tir 1,5m dén 5,1m, d6 day
trung binh la 3,10m. Gia tri SPT trung binh N = 3;

- Lop 5: Cat dat sét, cat bui, xd&m sam, xam,
déo, vé hdn hop. Do day thay dbi tir 0,4m dén 0,9m,
dd day trung binh 1a 0,65 m. Gia tri SPT trung binh
N30 = 22. Khéng cé mau th&r nghiém trong 16p nay;

- L&p 6: Khu vye bi phong héa hoan toan, 1&p
nay dwoc chia thanh 2 I&¢p phu 6a va 6b.

L&p 6a: Granit bi phong héa hoan toan tao thanh
dat sét gay pha cat, cat sét, cat bui, xdm vang, xam
nau, cirng dén rat cling, doi khi 1a séi hén hop. Do day
thay ddi tv 1.7m dén 14.8m, d6 day trung binh la
4.68m. Gia trj SPT trung binh N = 15.

Lép 6b: Granit bi phong hdéa hoan toan tao
thanh cat dat sét, cat dat sét chlra séi, cat bui, xam

trdng, xam nau, clrng. Do day thay déi tlr 0,5m dén
4,9m, d6 day trung binh la 2,43m. Gia tri SPT trung
binh N = 45. Khéng c6 mau th&r nghiém trong 1&p
nay.

- L&ép 7: Granit bi phong héa cao, tao thanh
mang d4, mau xam vang, xam trang, hén hop dat
sét. Ham lwong thanh phan mang da > 50%. Do
day thay déi tir 0,3m dén 1,3m, d6 day trung binh Ia
0,80m. Gia tri SPT trung binh N> 50. Khdéng cé méau
thr nghiém trong I&p nay.

- Lép 8: Ba Granit, bi phong, xdm xanh, xam
trdng, cau trac dang khdi, da cirng. D6 sau cua 16
khoan két thuc tlr 18,3m dén 32,0m. D6 day thay
ddi tr 3,0m dén 5,0m, d6 day trung binh la 4,73m.

Bang 1. Bang khédo sét dia chét tai hang muc

) Dung trong o Cuwong do chdng cét Stre
STT Tén 16p Chieu day don vi Hé so tham Lue dinh Goc ma khang SPT
(m) 3 (K, cm/s) - sat tron cwchane | (N)
(y,KN/m"~) (c, Kpa) g
' (o) (Gsik, Kpa)
La%’ er | Cat oop phoi 3.5 20.5 ; 0 30 46 19
em
Laver | Catcép phi
3¢ | kém, catbui 5.5 19.5 5.7x10™ 3 23 46 20
cat pha sét
DAt bui dan
tinh, dét bui
LAYer | dan tinh pha 3.2 16.3 0.32x10” 27.2 2.6 12 3
cat, dat sét
béo
bat sét pha
Layer | cat, cat sét 14.8 19.6 0.83x107 26.6 16.8 68 15
6a cing dén rat
cng
LY | pa granit 26.5 - 0 70 260

b, Muc nuéc ngdm: Muc nwéc ngdm trong hd dwoc
theo ddi trong thoi gian thi cong tai cong trvdo'ng va
sau 1 ngay hoan thanh mai 16 khoan. Pham vi, cao
dé nwdc ngam, dwdi beé mat dat tir -1.1m [3].
4. Trinh tw va bién phap thi cong top-down tai
phong bom, bé lang xoay

Qua viéc so sanh cac cong nghé thi céng hd
dao ap dung tai dy an Viét Nam va dir liéu khao sat
dia chét, cac chi sb vat ly, co hoc clia cac tang dia
chét thi tai vi tri phong bom, bé I&ng xoay sé& c6 da
mé coi kich thwéc 16n (ndm rai rac & 16p 6 dén 16p
8), tAng da gbc granit xuat hién sém, cling v&i dac
thu két ciu clia hang muc bé 1ang xoay (hinh dang
tru tron) véi chidu sau day hé 1a -26m. Thi viéc lva
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chon phuwong an thiét k&, mé hinh phan tinh tinh
toan két ciu, két hop véi cong nghé thi cong top —
down sé dwoc ap dung tai hang muc “Phong bom,
bé I&ng xody”, dwa trén hé két ciu twdng vay bang
coc khoan nhdi secant piles thay thé coc barrete
(twéng BTCT trong déat) dang dwoc ap dung réng rai
trong thi cong hd dao, cong trinh ngadm. Ddng thoi,
do muc nuéc ngém cao, cac hang muc lan can
dang trong qua trinh thi cong, coc khoan nhoi
secant piles thiét k& & dang lién két cirng/cirng (cac
coc BTCT lién k& nhau) khé d&@m bao dwoc kha
néng chéng thdm nén phwong an nay sé dwoc bd
sung thém hé coc xi méng dat (jet-grouting) duwdng
kinh d=2000mm phia ngoai nhdm gia cwéng cho
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nén dat, gidam ap luc 1én hé twong vay va chin
nwéc ngam.

Trinh tw thi céng top-down tai phong bom, bé
l&ng xoday:

Hinh 3. So d6 thi céng top-down

L v LTS L
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Thi cong hang coc xi mang dat (jet grouting)
dworng kinh d=2000mm nam ngoai coc khoan
nhdi. Chiéu dai coc xi mang dat L=23m hodc
dirng & cao do gap Iép da. Bé léch ngang vi tri
coc xi mang dat khong dwoc Ién hon 50mm va
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4.1 Céng tdc khdo sdt dja chat va chuan bj mat
bang thi céng

Dwa trén cac tai liéu bao cao dia chat ctia dw an
va cac hd khoan tham do tai hang muc dé& danh gia
tang dia chét, kiém tra viéc xuét hién da md céi va
muc nudc ngém trwdc khi thi céng. Tién hanh
khoan giéng ha mwc nwédc ngdm va dao dat ha tai
khu vwc xung quanh hé xudng cao dé -3.00m, sau
do s& tap két cac thiét bi may moéc chuyén dung
phuc vu cho cdng tac khoan coc.

4.2 Thi céng hé coc khoan nhéi secant piles va
coc xi mang dat

Thi céng coc khoan nhéi secant piles véi dudng
kinh d=1000mm, khoang céach gitra 2 tim coc lién ké
994mm, cuwdng dd bé tdong B40/M500 lam twdng
vay chiu lyc trong subt qua trinh dao. Trong qua
trinh thi cong coc dd chénh léch géc theo phuwong
thdng dirng khong Ién hon 1/200, sai sé gitra vi tri
coc va dwong kinh coc khéng vwot qua 50mm, dam
bado chiéu sau coc theo thiét ké va miii coc ngam
vao I&p da granit (Iop 8) tdi thiéu 3m [10].

do léch doc khdéng Ién hon 1% dam bao tinh
nguyén ven va dong déu cua coc. Trong subt
qua trinh thi céng thi vi tri coc, chiéu dai coc, tbc
dd nang va sy 6n dinh vira xi mang can dwoc
ghi chép lai [9].
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4.3 Thi céng dam dinh Capping beam

Véi tac dung chiu lwc va tadng cudng cho két
cau twong vay thi ddm dinh duoc thiét ké va thi
cobng trén hé coc secant pile tr cao dd -2.0m dén
cao dd - 3.0m (dbi v&i bé 1ang xody) va tir cao do -
1.8m dén cao do6 -2.8m (dbi v&i phong bom).

Hinh 5. Mat bang bé tri coc xi mang dat

Sau khi thi cong xong dam dinh s& tién hanh
cbng tac dao dat phia trong hé méng.
4.4 Thi céng két cau vach, than hé dao

Vach hé dao dwoc chia thanh nhiéu dot thi
cong, twong ng voi cac dot dao dat, chiéu cao cla
méi dot d6 bé tong vach tr 4-5m. Két ciu vach hd
dao duwoec lién két vao hé tudng vay coc bang ludi
cbt thép neo khoan céy vao coc.

H|nh 6 Mat béng thl cbng phong bom be l3ng xoay

Coc khoan nhéi phai dwgc vé sinh sach,
khéng bi dinh dat, b& mat bé téng coc 16 thién
hoan toan. Cét thép chiu lwc chinh cha vach
dwoc nbi véi nhau bang méi néi ren coupler,

SAN NEP BE

dong thoi co dat cac tdm bang can nuwéc tai
cac mach ngirng ddm bao két ciu khong bi
tham.

a, Céc buéc thi cong vach bé lang xoay

TUDNG CHAN

2600}
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0

Hinh 7. Mét cét thi cong bé ldng xoéy

Tap chi KHCN Xay dung - sb 4/2019

53



PIA KY THUAT - TRAC DIA

- Thi cong dao déat tir cao dd -3.0m dén cao do -
7.0m. Thi cong két cAu vach bé tir cao do -7.0m dén
cao dd -3.0m;

- Thi cong dao déat tir cao dd -7.0m dén cao d6 -
11.0m. Thi cdng két cAu vach bé tir cao d6 -11.0m
dén cao do -7.0m. Thi cong két cu san tai cao do -
10.0m;

- Thi cong dao déat tlr cao d6 -11.0m dén cao do
-15.0m. Thi c6ng vach bé t&» cao d6 -15.0m dén cao
d6 -11.0m. Thi céng san cao dd -13.8m;

S

- Thi c6ng dao dét tlr cao d6 -15.0m dén cao do
-19.0m. Thi céng vach bé tir cao d6 -19.0m dén cao
d6 -15.0m;

- Thi c6ng dao dét tlr cao d6 -19.0m dén cao do
-22.5m. Thi céng véach bé tir cao dd -22.5m dén cao
d6 -19.0m;

- Thi c6ng dao dét tlr cao d6 -22.5m dén cao d6
day bé -26.0m.Thi cong day bé.

b, Cac bwéc thi cdng vach than phong bom

\
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|
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| |
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1 |
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Hinh 8. Mét cét thi céng phong bom

- Thi cong dao déat tir cao dd -2.8m dén cao do -
5.3m. Thi cdong vach, ddm phap 600x1200mm tai
cao dd -4.1m va +0.2m. Thi cdng vach bé tir cao do
-5.3m dén cao do -2.8m;

- Thi cong dao déat tir cao dd -5.3m dén cao do -
10.0m. Thi c6ng vach bé tir cao dd -10.0m dén cao
d6 -5.3m;

- Thi cdng dao dét tir cao dod -10.0m dén cao do
-16.0m. Thi céng vach bé tir cao do -16.0m dén cao
do -10.0m;

- Thi cdng coc khoan nhéi D=1000m chiéu dai
9m dé gitv hé chdng thép hinh shoring H400. Thi
cbng l&p dwng hé shoring I&p 1 tai cao d) -14.6m;

- Thi cdng dao dét tir cao do -16.0m dén cao do
day phong bom (-18.45m va -21.35m). Thi cong day
phong bom.

4.5 Thi céng két cau ddy méng

a, Pay méng bé lang xody: Thi cong két cdu day
moéng day 2.5m tlr cao d6 -25.85m dén cao do -
23.4m.

Do chiéu cao >2m, dudng kinh méng day bé
24m nén két cdu day bé thudc dang bé tong khdi
I&n. Viéc lya chon phuwong an thoat nhiét cho bé
téng bang bién phap s dung bé tong lanh duy tri
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nhiét do bé tong la 29+-1 trong subt qua trinh do,
cung v&i bién phap G nhiét bé tong tir 3-5 ngay sau
khi thi cbng xong [11].

b, Pay méng phong bom: Thi cong cbp pha, cét
thép va bé tong day phong bom dén cao d6 -17.1m
va -20.0m bao gém vi tri hd thu.

Sau khi bé tdng day méng dat cwdng do toi
thiéu 80%, thi tién hanh thao hé shoring va thi céng
két cAu phan vach con lai.

Vat liéu chinh st dung cho két ciu gdm bé téng
B35/M450 cwdng dd chiu nén R, = 19.5Mpa, cbt
thép CB400.

4.6 Thi cong két cdu mdi va lap dat

Két cAdu mai dwoc thi cong sau khi hoan thanh
thi cong day mong, tién hanh I1&p dat cac may méc
cbng nghé.

Cong tac lap dat hoan trd mét bang dwoc thi cong
sau khi bé tong mai két ciu dat cworng do thiét ké.

Trong subt qua trinh thi cdng dao dat va két ciu
maéng can tuan thi ch&t ché quy trinh bién phap thi
cong, thiét ké dwa ra. B6 tri cac diém theo déi
chuyén vi cla hé vach tuwdong vay, nén dat xung
quang déng thoi ghi chép bao cao di liéu va phan
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tich dwa trén mé hinh két cdu bang phwong phap
phan t& hiru han.
5. Kiém tra phan tich két cau twong vay coc va
nén dat
5.1 Phwong phdp phéan tie hdu han mé phéng
phan tich néi lwc

Dwa trén cac bao cao khao sat dia chéat, ap
lwc cla muwc nwdc ngdm, dat va giai doan thi
céng tai phong bom, bé lang xoay. Ap dung
phuwong phap phan t& hiru han (the finite element

Y

5.2. Phan tich quan trac chuyén vi ngang

Bén canh mé hinh phan tich néi lwc bién dang
bang phan mém Plaxis thi trong suét qua trinh thi
coéng déu d&t cac diém quan trac chuyén vj trén hé
coc vay tai vi tri phong bom, bé lang xody nhdm
theo déi qua trinh chuyén dich cta dat nén xung
quanh hé dao, lUn va bién dang cla két cu dé co

method) d& m6 phéng sy 6n dinh cla nén dat va
két cau hé twong vay coc khoan nhéi va két cau
vach neo vao coc.

Viéc phan tich hé méng duoc thwe hién dwa
trén cac bwdc dao dat va vach neo. Phdn mém
Plaxis dwoc st dung dé& phan tich néi lwc, bién
dang, chuyén vij ctia hé mong, chéng day ndi, chéng
lat, chdng va dap ciing can phai dwoc xem xét trong
tinh toan két cau [12].

Hinh 9. M6 hinh tinh todn phén tich néi luc, bién dang cta két cau bé léng xody

nhirng bién phap x ly kip thoi tranh gay anh huéng
cho ban than céng trinh va khu viwc xung quanh.

Ap dung tiéu chudn ASTM D6230-98 “Phuong
phap thi nghiém cho sw dich chuyén cia dat st
dung dau do do nghiéng” vé&i tAn sb quan trac trong
giai doan dao dat 1a 01 chu ky/ngay, giai doan thi
cong két cau 1a 02 chu ky/tuan [13].
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Hinh 10. Biéu dé quan trac chuyén vi & chu ky thir 30 tai phong bom (a), bé ldng xody (b)
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Dua trén céc sb lieu phan tich bang phan mém
Plaxis va sb liéu theo d&i quan trac chuyén vi thi hé
két cAu 6n dinh va bién dang nam trong gi¢i han
cho phép cua thiét ké.

6. Cac van deé phat sinh va giai phap khac phuc
trong thi cong
6.1 Thi céng coc khoan nhéi gap da

V&i viéc thi cdng khoan coc gap da khi chuwa
dén do sau va coc khoan vao tang da gbc granit thi
nhét thiét phai s dung gau khoan rudt ga khoan
pha dat da két hop khi nén coéng suét Ién va xoay
ha éng vach. Trong qué trinh khoan, thanh vach hd

dao dworc gilr 6n dinh bang éng vach dén cao trinh
day hd khoan, hodc dén khi cham da cing khéng
thé ha tiép.

6.2 Thi céng dao dat gap d4

Ciing giébng nhuw khoan coc gdp da sém, thi viéc
xuét hién I&p da gbc, da md cdi ciing can tré dén
cong tac thi céng dao va van chuyén ching. Lép da
nay thwdng xuét hién rai rac & tang dia chéat t Iop
th® 6a (& cao dd dwédi -16.0m). Vi vay, d& ddm bao
dao xudng cao do theo thiét ké thi can phai cé giai
phap duc pha I&p da nay.

Hinh 11. Ph& d4 béng bét né Sino-crack

Pbi véi hang muc phong bom, bé ldng xoay
nam sat véi cac hang muc lan can dang thi coéng,
clng v&i mat bang chat hep nén khéng thé dung
min dé khoan nd Iép d& nay dwoc. Do dé, bién
phap st dung & trwdng hgp nay la dung “bét né
tach déa Sino-crack” cho vao cac 16 khoan trén da
voOi dwdng kinh 30mm, chiéu sau 16 khoan tr 500-
1000mm, khoadng cach cac 16 khoan 400mm. Sau
thoi gian khodng 6h-14h I6p da sé bi tach, két hop

may dao va duc thd cong dé tach khdi da thanh
tirng I&p nhé dé ciu van chuyén 1én trén.

Uu diém cla bién phap nay 1a dam bao dwoc
an toan trong thi cong, khéng anh huédng dén céac
cAu kién hang muc thi cong lan can. Tuy nhién, mét
nhiéu thoi gian dé x& ly, anh hwéng dén tién do thi
cbng.

6.3 Giai phap ngan chan ro ri bun cat, nwéc qua
tirong coc vay vao hé dao

Hinh 12. Bun cét chdy vao hé dao
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Do muc nwdc ngadm tai hang muc twong déi cao
va I&n nén khi xay ra hién twong ro ri cat va nwéc
trén thanh bén cua twéng coc vay thi can phai thuc
hién cac bién phap bit kin, chan cat va chan nuwéc
hiéu qua kip thoi. St dung ngay lap tirc cac bao cat
hodc chan dat sét va dd bé téng bit kin, hodc st
dung vira xi méng dat, bun héa hoc va cac vat liéu
khac dé bit kin cac 16 hd. Bong thdi dung cac may
bom, gau mac dé thoat nwéc ra khdi hdé dao, tang
cwdng gidm sat theo déi bé méat nén dat xung
quanh va céac két ciu hang muc l1an can.

6.4 Giai phap chiéu sdng va théng gié trong thi céng

Hé théng chiéu sang, théng gié tam phuc vu cho
cong tac thi cong top-down dwoc tinh toan nham
dam bao dwogc anh sang, lwu lwgng gié twoi cung
cap day da xuyén subt trong hé dao. Dwa trén thé
tich cia hd dao, hé sb trao déi gi6 dé bd tri sb
lwong quat, lwa chon céng suét quat gié thai va quat
cép gio twoi phu hop [8]. Tai hang muc phong bom,
bé 1&4ng xody st dung tat ca 6 quat hwéng truc APL-
8-8D v&i cong suat 7.5kW, ap suat 620Pa va luu
lwong gié 28000m3/h.

Két luan:

V&i quy trinh giam sat thi cdng chat ché, cac
thiét bi may maéc chuyén dung, di liéu ludn dwoc
cap nhat theo déi phan tich bang cac cong nghé va
phan mém lién tuc trong subt qua trinh dao hé
méng, thi cong két cAu. Coéng nghé thi cong top —
down st dung tai “Phong bom, bé Iang xoady” dap
ng dwoc tién d6 dé ra, dAm bdo an toan chéat
lwong thi cong va x& |y kip thdi cac van dé phat sinh
trong cac diéu kién thi cong khé khdn (muc nwéc
ngam cao, dia chat phic tap va anh huéng cla
thoi tiét, mwa bao,...).
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