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Pé thi cdng phan ngam cua cdng trinh nha cao tang thi van dé co ban la gitr thanh hé dao
khong cho sap trong qué trinh thi cdng. Trong thuc té c6 nhiéu phuong phap gitr thanh hd
dao tuy thudce vao do sau hd dao, diéu kién dia chat, mat bang thi céng giai phép két cau...
Chung t6i xin gioi thiéu phuong phap TOP-DOWN dé ban doc tham khao.

Véi cong trinh VIETCOM BANK, phan ngam thap nhat ( day dai ) nam & do sau - 12.5m
(11.16m so véi mat dat), xung quanh c6 cac cong trinh da xay dyng nam lién ké trong
diéu kién dia chat tuong d6i phuc tap. Tuong cang Diaphram wall 12 vach tang ham day
800mm dugc sir dung lam véach chéng hé dao trong qué trinh thi cong phan ngam . Van
dé dat ra la 1am thé nao dé giir vach hé dao trong sudt qué trinh thi céng phan ngam. Céc
phuong phap d4 duoc sir dung nhiéu ¢ nudc ta bao gom : khoan neo tuong vao dét (
Anchors - tie backs) , chdng truc tiép Ién thanh hé dao va phuong phap méi top-down .
Véi thuc té hién tai cong trinh VIETCOM BANK , vé nguyén tac giai phap neo 1a khéng
dugc phép do anh hudng dén cac cong trinh lan can va mét sé nhuoc diém caa né . Giai
phap chéng truc tiép 1én thanh vach bang hé chong sudn thép ( da dugc thyuc hién ) yéu
cau phai gia c6 hé suon chac chan nhung chua tan dung hét dac diém két cdu thuan lgi
ctia cong trinh . Phuong phap TOP-DOWN la phuong phap thi cong twong dbi méi véi
nuéc ta . Phuong phap nay thi cong phan ngam tir cac két cau tir cét mat dat tro xudng va
lgi dung hé dam - san caa cac ting ham 1am hé théng chong tuong tang ham .

I. Thiét bi phuc vu thi cong :

- Phuc vu cong tac dao dat phan ngam gém : may dao dat loai nho, may san dat loai nho,
may lu nén loai nho, cac cong cu dao dat thu cong, may khoan

- Phuc vu ¢6ng tac van chuyén : hal can truc COBELCO 7045 phuc vu chuyén dat, vat
liéu, thiing chira dét , xe cho dat ty do

- Phuc vu cong tac khac : hai mdy bom, hai thang thép dt tai hai 16i 1én xuéng , hé thong
dén , dién chiéu sang dudi ting ham

- Phuc vu cong tac thi cong bé tdng : tram bom bé tong , xe chd bé tong thuong pham
cac thiét bi phuc vu cong tac thi cong bé tdng khéc

- Ngoai ra tuy thyc té thi cdng con cd cac cong cu chuyén dung khac

1. Vat ligu :

1. Bé tong :
Do yéu cau thi cdng gan nhu lién tuc nén néu cho bé tong tang trén di cuong do rdi moi



thao van khudn va dao dat thi céng tiép phan duéi thi thoi gian thi cong kéo dai. Pé dam
bao tién d6 nén chon bé tdng cho céac cau kién tir tang 1 xudng tang ham 1a bé tdng co
phu gia ting truong cudng do nhanh dé cé thé cho bé tong dat 100% cudng do sau it
ngay(theo thiét ké cong trinh nay 1a 7 ngay) . Cac phuong 4n sau :

- Tang cudng d6 bé tdng bang viéc sir dung phu gia giam nudc

- B4 sung phu gia hoa déo hoic siéu déo vao thanh phan géc , giam nudc tron | gii
nguyén do sut nham ting cuong do bé tdng & cac tudi

Trong c6ng trinh nay bé tdng ding phu gia siéu déo c6 thé dat 94% cudng do sau 7 ngay .
Cot ligu bé tong 1 da dam c& 1-2 . D6 sut cua bé téng 6 - 10 cm

Ngoai ra con dung loai bé tdng c6 phu gia truong né dé va dau cot , dau 16i thi cong sau ,
neo dau coc vao dai ... Phu gia truong né nén sir dung loai khoang khi twong tac véi nuée
xi ming tao ra Cac cau tir né 3Ca0.Al203.3CaS04(31-32)H2 (ettringite) . Phu gia nay c6
dang bot thudng c6 ngudn gbce tir

+ Hon hop d4 phén 9Alunit) sau khi dugc phan rd nhiét triét ¢é ( gdom cac khoang hoat
tinh Al203 , K2SO4 hoac Na2S04 , SiO2) va thach cao 2 nudc .

+ Mon6sulfécanxialuminat 3Ca0.Al203.CaS04.nH20 , khoang silic hoat tinh va thach
cao 2 nudc.

Ham luong phu gia truong né thudng duoc sir dung 5-15% so véi khéi lwong xi ming.
Khéng dung bot nhdm hoic cac chat sinh khi khac dé 1am bé tong truong ng. Di voi bé
tong treong né can chl y sir dung :

+ Cét hat trung, hat th6 Mdl = 2.4 - 3.3

+Po sut thap = 2 - 4 cm ; max = 8cm

+ Két hop véi phu gia

2. Vat liéu khéc :

- Khi thi céng san - dim tang ham thtr nhat (cot -4.05m) , loi dung dat 1am van khuén d&
toan bo két cdu . Do vy , dat nén phai duoc gia cd dam bao cudng d6 dé khong bi ldn
bién dang khong déu . Ngoai viéc lu lén nén dat cho phang chac con phai gia ¢ thém dat
nén bang phu gia . Mt trén nén dat duoc trai mot 16p Polyme nham tao phang va céch
biét dat vai bé tong khoi anh huong dén nhau

- Khi thi cdng phan ngam c6 thé gap cac mach nudc ngam c6 &p nén ngoai viéc bé tri cac
tram bom thoat nudc con chuan bi cac phuong an vat liéu can thiét dé kip thoi dap tat
Mmach nudc .

- Céc chat chong thidm nhu vira Sica hoic nhii trong Laticote hodc son Insultec.

I11. Quy trinh céng nghé :
Qua trinh thi céng theo phuong phap top-down thuong di theo trinh ty ting budc nhu



Sau.

1. Giai doan | : Thi cong phan cot chéng tam bang thép hinh

Do phuong an chdng tam theo phuong dung 1a ding cac cot chong tam bang thép hinh
cam trudc vao cac coc khoan nhdi ¢ ding vi tri cac cot sudt chiéu cao tir mat dat dén coc
nhdi . Cac cot nay duoc thi cong ngay trong giai doan thi cdng coc khoan nhoi

0® TOP-DOWN
CONSTRUCTION METHOD

01. Installation of 02. Excavation &
Retaining Wall Installation of
Steel Strut

=

The underground retaining wall, which is The soil is excavated to just below the

usually a concrete diaphragm wall, is roof slab level of the underground
installed before excavation commences, structure. Struts are installed to support

the retaining walls, which in turn support
the soil at the sides.

2. Giai doan 1 : Thi céng phan két cau ngay trén mat dat ( tang 1 c6t 0.00m )
M3t cat dia chat va vi tri cac két cau caia phan ngam c6 dang nhu hinh vé :
Giai doan nay bao gém cac cong doan sau :



- Pao mot phan dat 1.66m dé tao chiéu cao cho thi cong dam san tang 1
- Ghép van khuon thi cong tang 1

- it ¢t thép thi cong bé tdng dam - san tang 1

- Chd 10 ngay cho bé tdng c6 phu gia du 90% cudng d6 yéu cau

03. Construction 04. Construction
of Underground of Underground

Structure Structure

The roof slab is constructed, with access The next level of slab is constructed, and
openings provided on the slab for works this process progresses downwards till
to proceed downwards. The roof slab the base slab is completed.

not only provides a massive support
across the excavation, it also acts as a
noise barrier.

3. Giai doan I11 : Thi cdng tang ham tht nhét ( ¢t -4.00m )

Gom cac cong doan sau :

- Théo véan khudn dam - san tang 1

- Béc dat dén cdt - 6.80m

- Ghép van khuon thi cong tang ngam thir nhat

- Pat cbt thép va d6 bé tdng dam - san tang ngam thir nhat

- Ghép van khuon thi cng cot — twong tir ting ham thir nhat dén tang 1
- Chd 10 ngay cho bé tdng ¢ phu gia du 90% cudng d6 yéu cau



05. Construction 06. Backfilling &
of Underground Reinstatement
Structure
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The side walls are constructed upwards, After the underground structure is
followed by removal of the intermediate completed, the soil is backfilled to the
struts. The access openings on the roof top strut level before the strut is removed.
slab are then sealed. This is followed by completely backfilling

the top of the underground structure and
finally reinstating the surface areas.

4. Giai doan I1V: Thi cong tang ham thua hai ( ¢t -8.00m )
Gom cac cong doan sau :

- Théo van khuon chiu luc tang ngam tht nhét.

- Pao dat dén cot mat dudi cua dai coc (-12.5m)

- Chéng tham cho phan méng

- Thi cong dai coc

- Thi cdng chéng tham san tang ham

- Thi c6ng cbt thép bé tdng san tang ham thi hai

- Thi cdng cot va 1oi tir tang ham thir hai 18n tang ham thir nhat

Thiét ké ki thuat thi cong theo phwong phap top-down

I. Thi cong dat truéc cot chong tam bang thép hinh:

Cot chéng tam duoc duoc thiét ké bang té hop 21 -55 dai 13.7m phai duoc dit trudc vao
Vi tri cot trong giai doan thi céng coc khoan nhoi . Cong doan nay thuc hién theo céc yéu
CAU sau

- binh vi lai tim cot trén mat dat sau khi thi cdng xong coc nhdi & ngay duéi chan cot

- DUNg can truc ha tir tir cot thép hinh xudng 16ng héd khoan , tay can truc khéng dich



chuyén ma chi cubn tang cap dé tranh cham cot vao thanh hé khoan

- Rung lic hoac dung can truc 4n cot thép sao cho ngap sau trong bé tong coc khoang 1m
- Chinh lai tryc thang dung cua cot thép cho tring véi truc cot va ¢ dinh cot thang ding
bang hé chéng tam

- D6 bé tdng vao hd sao cho lam day thém hé dao khoang 1m

- D6 cat lam day phan con lai caa hé khoan

- Bao vé tranh va cham vao cot thép

Cot thép sau khi “chén” vao coc nhdi chi con nhé 18n trén mat dat 2m ( nhd [én khoi san
0.86m ) . Can truc phuc vu thi cong loai cot ndy ding ludn cau COBELCO 7045 d4 phuc
vu thi cdng khoan nhdi. Céc thong sé cau déu thoa man viéc cau lap cot thép dai 10m

I1. Giai doan Il : Thi cong san dam tang I ( ¢4t 0.00m)

1. Pao dat phuc vu thi céng tang | :

Chiéu siu can dao 1a 1.66m du chiéu cao 2.8m cho viéc dit gido dinh hinh cho thi cong
dam - san tang | ( & d6 sau nay d6 vong cua tuong Barrette ¢ gigi han cho phép khong
anh hudong dén sy 1am viéc cua cac dam tang ngam thi nhat ) can dao hai 16p nhung chi
dich chuyén may mét lan. Mdi ludng dio rong 5m .Mdy dao di theo phuong doc dé bén
nha . M&i nhip gitra hai truc cot dao 1am hai ludng rong 8.5m , dé lai phan dat quanh cot
thép hinh va sat tudng Barrete dao bang thi cong . tinh todn may dao 90% khbi luong
dat,con 10% khéi luong dat duoc dao bang thu cong. Pat tir may dao dugc do ngay 1én
xe BEN tu d6 van chuyén ra khoi cong trudng .

So do dao dat giai doan ndy xem hinh vé&

Khéi luong dat can dao : V = hdao’ Fhé dao = 1.66 * 1840” 0.9 = 2748.96 m3

- Dung may dao gau nghich E vai céc thdng s6 sau thuc hién cong tac dao dat .

- Dung tich gau : g = 0.25m

- Ban kinh dao : R =5m

- Chiéu cao d6 dat: H =2.2m

- Trong lugng may : Q =5.1T

-Bérongmay :b=2.1m

- Chiéu sau dao dét I6n nhét : Hdao = 3.5m

- Thoi gian 1 chu kitck =20s

2. Thi cong bé téng dam - san tang | :

Thi cong bé tdng dam san tang | bao gém céc cong tac : lap dat van khudn, dat cot thép,
d6 bé tong dam - san .

- Lip dat van khudn tién hanh nhu d6i véi dam san binh thuong ( phan thi céng than ) véi
lwu y cot chong chi ding 1 gio chdng PAL 1a da cao d6 thi cdng . Chan gido phai dugc
dat trén 16p dém dam bao khdng bi lun do dat truc tiép trén nén dat tu nhién yéu , thuong



16t bang van .

- Bé tong dugc do trong tirng phan khu nhd may bom tu hanh vi khi nay chua lip dat can
truc thap . Bé tong la loai c6 phu gia dong két nhanh nén ham lwong phu gia phai dung
thiét ké , phai kiém tra do sut trudc khi d6 , kiém tra cuong do mau thir trude khi dat mua
bé tong thuong pham .

- Cha y ¢6ng tac bao quan va vé sinh , quy cach chét luong cbt thép cac méi ndi vai thép
hinh . Cac hé thong gia cuong phai thuc hién dung theo thiét ké dé hé két cau chiu luc
ding

I11. Giai doan I11 : Thi cong san dam tang ngam tha nhat

1. Pao dit phuc vu thi cong ting ngam thi nhat :

Mt bang thi cong dao dat thi cong tang ngam thir nhat ¢d dang nhu hinh vé&: Chiéu sau
|6p dét can dao 12 4.00m , khong gian phia trén khong cho phép str dung may dao nén
phai tién hanh dao dat bang thu cong két hop cac may dao loai nho da chon

- Do diéu kién lam viéc thiéu anh sang nén phai bé tri thém hé thong chiéu sang trén tran
tang mot da dé phuc vu viée dao dat duoc tot .

- Vi chiéu sau 1op dat 12 4.00m budc phai chia lam hai luot dao : luot dau day 2.50m ,
luot sau day 1.50m . Lép dau day 2.50m dam bao cho cong nhan thi cong trong tu thé
tuong d6i thoai mai . Khi thi cong giai doan ndy chil y myuc nuéc ngam & d6 sau -2.2m
dudi mat dat phai bd tri ranh tich nuéc , giéng thu nudce va may bom

- Céc Ki thuat ciing nhu yéu cau d6i véi dao dat ting ham xem phan thi céng ting ngam
thir hai .

Tinh toén tién d6 thi cong dat ting ngam1

Tinh toan dién tich can dao: F=32,5" 54+[(2,3+6,06)" 23,6/2]+(7,3" 6,06/2)-(8,5  8,5/2)
=1755+98,648+22,119-36,125=1839,642m?2.

Chiéu sau 16p dao 1 4m

Thé tich dat dao 1a Vdat=4" 1839,642=7358,568

Dinh mirc dao va van chuyén dat 1a:T=0,8(0,6+0,03)=0,504 c6ng /m3.

b S6 cbng can dao 14:4T=0,504" 7358,568=3708,72 cong

Du kién 1am viéc hai ca hoan thanh trong 10 ngay

b S6 ¢éng nhan cho mot ca 1a :N=3708,72/10" 2=185 ngudi lam viéc trén toan dién tich
hé dao

2. Thi cdng bé téng tAng ngam thir nhat :

Cac ki thuat nhu ddi véi cac tang khac nhung do khong gian bi han ché nén viéc van
chuyén bé téng xudng cac tang can cha y :



- Han cac thép ban céu tao nat khung phai chinh xé&c vé cu tao theo thiét ké , phai dat
dung cao trinh dé bao dam su chiu luc caa ching .

- B4 tri cac duong dng bom bé tong sao cho loi dung duoc cac 16 trong cua san va

khoang ho giira Barrette ma van ¢am bao duong 6ng khong bi chuyén hudng dot ngot
dan dén tac 6ng do bé tong .

- Hé théng chiéu séang phai dugc bd tri dén tan noi d6 bé tong dé dam bao cd thé quan sat
qué trinh d6 bé tdng mot cach sét sao.

3. Thi cdng cét — twong tAng ngam thir nhat:

Sau khi thi céng xong phan san - dam ting ngam thix nhat hai ngay thi tién hanh ghép van
khuon thi cong ludn cot va 16i caa tang nay . Cac budc va yéu cau ki thuat gibng nhu doi
VGi cac tang binh thuong khac ( xem cong nghé thi cong than ) . Ngoai ra do dic diém cot
c6 18i thép hinh da duogc dat trude nén viéc thi céng can chi y cac van dé sau :

- Cbt thép mém duogc budc tirng cay mot vao thép chd chir khéng phai 1a ca 1ong thép nhu
thi cong binh thuong .

- Ct dai duogc ché tao dac biét gdm hai nita dé tién cho viéc thi cong nén cac méi ndi
phai da chiéu dai va chac (xem ban vé két ciu cot)

- Van khuén duge ghép trudc 3 manh nhu binh thuong nhung nhéat quyét phai chira cia
d6 bé tong o giira va ¢ dinh cot .

Khi xtr Iy mdi ndi khd ¢ cac cot can chl y cac van dé ki thuat sau :

- Vira duing cho méi néi can dung loai vira c6 phy gia truong nd nhu d4 thiét ké ( phan
vat liéu )

- Méi néi phai duoc vé sinh Ki trudc khi thi cong dé dam bao tinh toan khoi caa két cau

- Vira c6 phu gia duoc phun vao chd néi boi méay phun bé téng loai nho 6 ap luc qua 6ng
ndi c6 duong kinh 100mm dugc dé san tir trude sau d6 gan bu lai.

IV. Giai doan IV : Thi cong tang ngdm thi hai

Sau khi san - dam tang ngam thir nhat thi céng xong 10 ngay , bé téng c6 phu gia ting
truong cuong do nhanh dat 90% cudng do thiét ké , tién hanh thao cbt pha chiu luc va bat
dau thuc hién thi cong ting ngam thi hai .

1. Thi cong dao dat :

Sau khi san - dam TN1 du cudng d6, hé thong nay s& 1am viéc nhu mét hé giang chéng
ngang d& tuong Barrette . Viéc tinh toan kiém tra cudng d6 , bién dang cua hé nay da
dugc thyc hién cho thiy hé bao dam lam viéc trong giéi han cho phépkhitang ngam thir
hai dugc dao rong ( xem phu lyc tinh toan).

So dd thi cong dao dat tang nay bé tri nhu hinh V&, trong d6 :

- Ctra van chuyén dat tir dudi 1én duoc thuc hién qua hai noi : 16ng 18i thang may nho (8



“2.5m) ¢ gitra va ¢ goc thuoc phan duong 6t6 di xudng tang ham thir nhét ciing nhu bé
xt ly nuéc tang ngam thix hai (8.5 8.5).

- Hai can truc COBELCO 7045 duang phuc vu viéc van chuyén dat tir dudi 18n qua hai
ctra bang thang chua tu ché d6 vao hai 6t6 BEN tu db. Viéc van chuyén tir dudi 18n chu
yéu thuc hién bang thao tac cudn tang quéan cap . Hai cong nhan dung dudi hb dao vira
thuc hién cong viéc méc thing cau vira dan hudéng cho thiing cau khdng cham vao thanh
hai bén .

- Tiéu nudc mat bang : bang hai tram bom phuc vu cong tac tiéu nudc hd dao duoc dat
ngay hai ctra van chuyén trén san TN1 dau 6ng hdt tha xudng hé thu nuée , dau xa dugc
dua ra ngoai thoat an toan vao hé théng thoat nudc thanh phé . Hé théng muong dan
nuéc bé tri gitta cac hang dai coc ¢6 do dbc i= 1% sau 0.5m hudng vé cac hd thu nude
dugc dao sau hon cdt day dai Im . H6 nay co6 chu vi 1.5 * 1.5 m duoc gia ¢é bang van va
cot chdng gd , day hé duge dd mot 16p bé tong mac 150 day 200mm . Sb lugng may bom
can thiét dugc xac dinh bang phuong phap bom thir véi 3 truong hop:

+ Muyc nuéc trong hé méng ha xudng rat nhanh chiing to kha nang thiét bi bom qua 16n .
Phai han ché luong nudc bom ra bang cach dong bt may bom lai sao cho tdc 6 ha myc
nudc phi hop voi d6 6n dinh caa mai dat .

+ Muyc nuéc trong hé méng khong ha xudng ching to lugng nuée tham hon lugng bom
ra. Can ting cong suat tram bom .

+ Muyc nudc rit xudng dén d6 sau nao d6 rdi khong ha thap xudng dugc nita vi ¢ chénh
Muyc nudce tang.

Do dat nén o tang nay twong ddi yéu (cat bun nau vang)nén khi tiéu nudc can cha y hién
tugng buc 15 do nén dong nude tham nguoc hoac hién tuong nudc tham quéa nhanh 1am
16i cubn cac hat dat . Néu bién phap tiéu nudc khong hiéu qua thi phai thiét ké thém hé
thdng ha muc nudc ngam bang hé théng kim loc xung quanh céng trinh . Méay bom
thuong dung 12 loai may bom li tdm vi chdng thich hop véi ché d6 1am viéc thay doi .
Thi cong dao dat ting nay can luu ¥ c4c yéu ciu sau :

- Pao dat tir cAc cira van chuyén trudc roi mo rong theo phuong ngang va phuong doc
cong trinh . Khi dao phai dam bao mat dat luén déc vé hé thu nuéc .

- Pao dat tir trén I6p dat sat san tang trén xudng dé tranh dat da roi xudéng dau cong
nhan.Khi dén 16p bé tong 16t day san dam tang trén thi ding xa beng cay dan tirng mang
mét rdi kéo tam Polyme xubng

- Trong pham vi mot 6 san 8.5~ 8.5m phai c6 mot cot chéng tam 1én san .

- Pao dat bang cha yéu 1a thu cong co két hop co gisi nho . Gitra cc cong nhan phai dam
bao cy li an toan dé khong vuéng gay tan nan .

- Pat dugc d6 vao céc thiing chira dat trén xe cdt kit roi chuyén dén cira van chuyén.

- Pao dat dam bao sao cho mat dat nghiéng tir hai phia tuong vé giira hd dao dé tién thu



hdi nuéc va gitr chan tudng Barrette.

2. Thi cong dai coc :

Gom cac budc nhu sau :

- Truyén cét xudng tang ngam thi hai

- Pha dau coc dén cét day dai + 0.15 m, vé sinh cot thép cho dau coc va cét thép hinh
cim Vao coc

- Chéng tham dai coc bang mot trong cac phuong phap : phut vira bé tong , bi tum hoic
thuy tinh léng .

- P6 bé tong 16t day dai .

- Pat cbt thép dai coc va han thép ban lién két cot thép hinh , ¢t thép cho caa cot

- Dung vén khuon dai coc .

- B6 bé tong dai coc .

- 6 cot dén cot mat san ting ngam thix hai .

- Thi cdng chdng thdm cho san ting ham

- Thi cdng cot thép va bé tdng san tang ham .

- Thi cbng cot - loi .

Cong viéc trac dac chuyén ludi truc chinh cong trinh xudng tang ham Ia hét sirc quan
trong can phai dugc bo phan trac dac thuc hién dung véi cac sai s6 trong gidi han cho
phép . Mubn vay phai bat budc sir dung céc loai may hién dai nhu : may do thuy chuan
Ni030 cua buc , mdy NA 824 cua Thuy Si hoac may co6 do chinh xac twong duong (may
chiéu dung lade).

Viéc pha dau coc va vé sinh cbt thép phai duoc thuc hién nhanh chong , dam bao yéu cau
: sach ,Ki. Ngay sau d6 phai to chirc ngay viéc chdng tham dai va d6 bé tong 16t , tranh dé
qua lau trong méi trudng am , xam thuc gy kho khan cho viéc thi cong va chat lugng
mbi ndi khong dam bao . DSi véi nén dat 1a cat bun nau vang thi phuong phap phut thiy
tinh l16ng duoc wu tién vi nd nng cao kha nang chiu lyc cua dat nén vira ¢ kha ning
chbng tham ngian nudc ngam chay vao hé mong . Pao dat lan 3:Dao dat dén cot day dai.
Chiéu cao dai 3,3m

L6p bé tong 16t 0,1m. Lop dat +bé tong nén TN2:1m

Nhu vay cao trinh tai day 16p dao la:-(2" 4+3,3+0,2+1)=-12,5m

Pot 2 dao téi -6,8m b chiéu day 16p dat can dao dot 3 12 +12,5-6,8=5,7m

Thé tich dat can dao Vd=5,7" 1840=10488m3 b 4T=0,504" 10488=5285,952 cOng

Du kién 1am viéc 2 ca hoan thanh trong 15 ngay

S6 cong nhan trong 1 ca 1a n=5285,952/15" 2=176 nguoi

Tinh toan khéi luong dt I4p méng



Dién tich toan bd phan tang ngam la S=1840m2

Chiéu cao dai 1a 3,3m, chiéu cao hon mit méng mét 16p 0,6 m b Téng chiéu cao dat dip
la 3,3+0,6 =3,9m b Thé tich bé tong dai 1a
VBTdai=1565,388+912,384+475,068+608,256=3561,096m 3
Vdai=10,92+2,94+3,255+1,365+7,14+1,12=26,74m3

Vcot=0,6(1,4 17 16+0,8" 1,5 6)=17,76m3

b &VBT=3561,096+26,74+17,76=3605,6m3 b \VVdt 1ap=1840" 3,9-3605,6=3570,4m3
Tra dinh mtc:Pap dat nén méng cdng trinh dinh mac 0,8 0,51 ¢6ng/m3=0,408 cong/m3
Tong nhan cong can st dung dé lap dat 1a N=0,408" 3570,4=1456,72 cong

Lap dat 2 ca du dinh lap dat trong 10 ngay

S6 cong nhan 1 ca la 1456,72/20=73 nhan cong

PHUONG AN THI CONG TUONG TRONG DAT

1). Céc s6 liéu tinh toan

- Chiéu cao 2 tang ham 8m

- Chiéu day day san tang ham va 16p chong thim day 1 m

- Chiéu cao dai moéng 3,3m

Nhu vay dé on dinh khi thi cong dai mong P chiéu cao tdi thiéu caa tuong 13 ht3
8+1+3,3=12,3m

Vi chan tuong 1a dat sét (khdng cim vao dd) va dudi dai mong 1a 16p dat ban yéu vi vay
du kién tuong kéo dai xuéng qua lép dat thir 3vad, va ngam vao I6p dat thir 5 1 doan la
1.3m vay chiéu cao du kién cua tuong 1a:

H=19.7+1.3+1.14=22.14 m

Chiéu day cua tuong 14 0.8m dwoc duy tri trén xuét chiéu cao tuong. Cot tu nhién céch
mat san tang 1 1a 1,14m

Vay chiéu sau cua tuong ké y mat dat can dao 1a: h=22.14-1.14= 21 m,

2). Vit li¢u dé xay dung twdng trong dat
- B&téng mac 300.

- Cét thép nhom All.

-Dung dich vira sét

3).Giai phap két ciu ciaa twdng trong dit

Vi chu vi cta tudng quanh nha 12 rat 16n yéu cau tinh toan khéi cua tuong 1a cao nhat tuy
nhién trong thyc té thi cong khdng thé dao hao 11an theo chu vi twong ma ta phai chia
lam nhiéu doan.



Chiéu dai cua timg doan duoc tinh toan theo su 6n dinh caa vach hao va diéu kién thi
cong. Dy kién chiéu dai hé dao 1a 10m, chiéu day cua tuong 1a 0,8m.

Pé lam cdt thép cho tuwong ta sir dung thép gai thong thudng chung duoc budc thanh
khung c6 chiéu dai twong Gng véi chiéu sdu hd dao. Nhung do chiéu sau 16n 21m ta chia
lam 2 khung, mdi khung c6 chiéu cao 11m , chiéu dai 13 10m dwoc ha xudng hé dao bang
may.

khung thtr nhat ha xuéng hao réi dung cac thiét bi chan ngang dé dinh khung nam ¢ cao
trinh mat dat dung can truc dé dua khung thir hai vao téi vi tri khung thir nhat, dinh vj tri
réi n6i budc 1ap rap 2 khung lai v6i nhau sau d6 ha ca khung xuéng toi chiéu sau thiét ké.
Chon chiéu day 16p bao vé cét thép 1a Scm. Nhu vay chiéu rong caa khung 1a 80-
2'5=70cm

-Cét thép chu theo phuong thang dimg khong dugc ngin can su chuyén dong cua bé tong
tir dudi 18n va su chay cua bétong trong khdi dd. ¢é dam bao diéu kién nay khoang céch
giita cac thanh c6t chu khéng nho hon 170-200mm. Pudng kinh cot thép tir 20- 32mm.
Viy so bo chon céc cbt cha theo phuong thang dung 1a £25a200 dugc dat déu cho ca hai
bén mat caa tuong. Gid tri nay dugc kiém tra trong phan thi cong tang ham trong khung
cdt thép duoc bd tri chd dé dat ong d6 bétdng. Hai phia mat ngoai cua khung c6 cac tai cd
dinh vi khung & trong hao (ciing 1a dé dam bao 6p bao vé cua bétdng) ngoai ra phai lam
cac chi tiét chon sat dé lién két tuong voi day hodc cac tuong ngang (san sau nay)
Bétong dugc d6 vao hao theo phuong phap do bétong trong nudc va tuan tha nghiém
ngat cac yéu cau cua qua trinh d6 bétong trong nudc.

Bétong mac 300 duongkinh cot liéu 16n nhat £ 50mm, bétdng can phai déo thoi gian ninh
két 1a toi da,con do sut 1a 16-20 cm. Pé ting cudng thoi gian ninh két caa bé tong ta st
dung thém phu gia dac biét.

Trong qué trinh d6 bétdng ta dung vach chan dau la thép tam 1 mit han vao khung ct
thép dé dam bao do cing caa vach chan nhu da thé hién trong bang vé thi cong phan
ngam, vach chin la thép tim c6 ting cuong & mép la thép gdc va thép chix U, thép chix U
cling dung dé dinh huéng khi ha khung cét thép vao hao khoang cach giira cac thép chix
U dugc chon phil hop véi bé rong thiét ké cua tuong con thép goc thi nhd ra khoi hao 2 —
3 cm dé dam bao khoéng tham qua méi néi khi d6 bétong.

Cac cbt thép phan bé trong khdi do6 (bude dao duoc han vao sat goc voi bude 1a 50 cm dé
chiu &p luc cua bétdng tir tim chan truyén vao. dau kia cta thanh leo nay duoc han vao 1
thép goc dat thang dirng ma canh ciia n6 s& I0a vao sau canh caa thép chir U, cac thép goc
dugc lién két véi nhau bang cac thanh cot thép tao thanh mot lugi 6 vudng, khi lap ghép
lan luot cac khung cét thép vao hao thi khéi d6 trude d d6 song. Khung cdt thép dugc
treo 1én can cau l0a phia trai vao ranh thép chit U, mép bén phai ha theo 1 khung dan
huéng vao ham kich thudc khe dan hudng bang thép chit U ¢ khe ho du trit kha 16n nén



viéc ha dé dang mién sao canh thép goc phia trai ép sat vao canh thép chir U.
-Dé 1am kin phan ranh hao véi dng thép ngudi ta han vao hai mat ng thép 1 thép goc,
khi ha dng vao hao né s& cim sau vao dat cua vach hao

4). Vira sét va cac yéu cau: giong nhw khi thi cong coc khoan nhoi

5).Chen may thi cong : vi thi cdng trong dat sét va trong dung dich benlonit (d4t loai
1,2) Vi vay dé dao hao ta c6 thé sir dung loai May xuc c6 can (May xtc can 1 go _Két cau
cua vien HNNCN). Bao gom May co s& ¢6 ¢ot dinh vi ,gau duoc gan vao tay dang 6ng
trugt theo ¢t dinh vi khung gitr trén gan ctiing véi tay can, con khung git dudi cd thé
trugt duoc theo tay gau va trén khung dinh vi.

day gau lap tir phan trén kin va phan dudi 12 gau ngoam bang hé thong don bay néi voi
Ccap nay cua may xuc, khdo va cap cing cot dinh hudng c6 thé nghiéng dugc so voi
phuong thang dimng 150 vé hai phia.

Viéc dao hao bat dau bang viéc dao 1 giéng dan rdi tir 46 mé thanh hao. Gdu dugc day
giéng dan, nhod hé thong kich gau ép vao thanh hao dé bot duoc 1 16p va kéo 1én khoi
hao, chiéu day 16p boc d6 c6 thé diéu chinh duoc nho hé thong kich thuy luc sau khi thay
di va thao dat ¢ trong gau 1chu ky mai lai bat dau.

Céc dic trung cia may dao hao dugc cho dudi day:Ning suat dao: 7-8m3/h.

Bé rong hao 0,6-0,8m

Ngoai may dao hao con cd mot hé thdng ché tao va thu hoi duy tri sét

Can ctr vao dia chat cong trinh: ta thay rang 3 Iop dat trén 1a 16p dat yéu va mat khac dé
dam bao tudng ngam vao dat (ting d6 onr dinh cua tudng) dat chan tuong vao 16p dat thi
4. Chon ngam vao I6p tha 5 1a 1,3m b vay chiéu sau cua tuong can dao 1a 19,7+7,3=21m.
Xac dinh téng chiéu dai cua tuong dua vao hé so kién tric c6 chiéu dai cua tuong la:
11,557+23,91+56,304+24,800+12,021+44,117=172,709m Iéiy chan 172,8m

Theo tai liéu thong ké vé t6 hop may dao hao. Nang suat may dao hao so b chon
Q=18m3/h.

Nhu vay chiéu dai bude dio c6 thé chon:Ldao=8" 18/(210,8)=8,57m

Chon chiéu dai buéc dao 1a 8m.

Nhu vt nang sudt yéu cau ddi véi may dao 1a: Q=8 21" 0,8/8=16,8m3/h.

Chiéu dai budc dao duoc goi 1a hop Iy khi thoi gian dé dam bao két thiic khdi d6 trong
thoi gian bang mot téi hai lan thoi gian ninh két cua bétong dé giam bét khdi luong cua
vira sét phai bom ra khoi hao va bom vao khi dao.

Thoi gian ninh két cua bétdng kh thiét ké co thé lay Ti=3h.

Ning suat thuc té cia may bom chon 1a 30m3/h. Nhu vay thoi gian két thiic cho 1 khéi
dola:=8"21"0,8/30=4,48h=1,5Ti.

Nhu vay chiéu dai buéc dao da chon 1a hop 1y.Tng s6 bude dao cua toan cong trinh



laNdao=1/bdao=1/8=21,6 budc dao.

Mdi budc ddo va d6 bétong duoc thuc hién lién tiép cho tai khi két thiic dood bétdng cho 1
budc dao, thoi gian dé hoan thanh mot doan tudng nhu vay dugc thyc hién trong 1 ngay.
PHUONG AN THI CONG TUONG TRONG PAT

1). Céc s6 liéu tinh toan

- Chiéu cao 2 tang ham 8m

- Chiéu day day san tang ham va 16p chong tham day 1 m

- Chiéu cao dai moéng 3,3m

Nhu vay dé on dinh khi thi cong dai mong P chiéu cao tdi thiéu caa tuong 13 ht3
8+1+3,3=12,3m

Vi chan tuong 1a dat sét (khdng cim vao dd) va dudi dai mong 1a 16p dat ban yéu vi vay
du kién tuong kéo dai xudéng qua lép dat thir 3vad, va ngam vao I6p dat thir 5 1 doan la
1.3m vay chiéu cao du kién cua tuong 1a:

H=19.7+1.3+1.14=22.14 m

Chiéu day cua tudng 1a 0.8m dugc duy tri trén xubt chiéu cao tuong. Cot tu nhién cach
mat san tang 1 1a 1,14m

Vay chiéu sau cua tuong ké y mat dat can dao 1a: h=22.14-1.14= 21 m,

2). Vit li¢u dé xay dung twdng trong dat

- B&tébng mac 300.

- Cét thép nhom All.

-Dung dich vira sét

3).Giai phap két ciu ciaia twong trong dit

Vi chu vi cta tudng quanh nha 12 rat 16n yéu cau tinh toan khéi caa tuong 1a cao nhat tuy
nhién trong thyc té thi cong khdng thé dao hao 11an theo chu vi twong ma ta phai chia
lam nhiéu doan.

Chiéu dai cua timg doan duoc tinh toan theo sy 6n dinh cta vach hao va diéu kién thi
cong. Du kién chiéu dai hé dao 1a 10m, chiéu day cua tuong 12 0,8m.

Pé 1am cdt thép cho tuwong ta sir dung thép gai thong thudng chung duoc budc thanh
khung c6 chiéu dai twong Gng véi chiéu sdu hé dao. Nhung do chiéu sau 16n 21m ta chia
lam 2 khung, mdi khung c6 chiéu cao 11m , chiéu dai 13 10m dwoc ha xudng hé dao bang
may.

khung thtr nhat ha xuéng hao réi dung cac thiét bi chan ngang dé dinh khung nam ¢ cao
trinh mat dat dung can truc dé dua khung thir hai vao t&i vi tri khung thir nhat, dinh vj tri
réi n6i budc 1ap rap 2 khung lai v6i nhau sau d6 ha ca khung xuéng toi chiéu sau thiét ké.
Chon chiéu day 16p bao vé cbt thép 1a 5cm. Nhu vay chiéu rong caa khung la 80-
2'5=70cm



-Cét thép chu theo phuong thang dimg khong dugc ngin can su chuyén dong cua bé tong
tir dudi 18n va su chay cua bétong trong khbi db. ¢é dam bao diéu kién nay khoang céch
giita cac thanh cot chu khong nho hon 170-200mm. Puong kinh cot thép tir 20- 32mm.
Viy so bo chon céc cbt cha theo phuong thang dung 1a £25a200 dugc dat déu cho ca hai
bén mat caa tuong. Gid tri nay dugc kiém tra trong phan thi cong tang ham trong khung
cdt thép duoc bd tri chd dé dat ong d6 bétdng. Hai phia mit ngoai cua khung c6 cac tai cd
dinh vi khung & trong hao (ciing 1a dé dam bao I6p bao vé cia bétdng) ngoai ra phai lam
cac chi tiét chon sat dé lién két tuong voi day hodc cac tuong ngang (san sau nay)
Bétong dugc do vao hio theo phuwong phap do bétong trong nudc va tuan tha nghiém
ngat cac yéu cau cua qua trinh d6 bétong trong nudc.

Bétong mac 300 duongkinh cot liéu 16n nhat £ 50mm, bétdng can phai déo thoi gian ninh
két 1a toi da,con do sut 1a 16-20 cm. Pé ting cudng thoi gian ninh két caa bé tong ta st
dung thém phu gia dac biét.

Trong qué trinh d6 bétdng ta dung vach chan dau la thép tam 1 mat han vao khung ct
thép dé dam bao do cing caa vach chan nhu da thé hién trong bang vé thi cong phan
ngam, vach chin la thép tim co ting cuong & mép la thép gdc va thép chix U, thép chix U
cling dung dé dinh huéng khi ha khung cét thép vao hao khoang cach giira cac thép chix
U dugc chon phil hop véi bé rong thiét ké caa tuong con thép goc thi nhd ra khoi hao 2 —
3 cm dé dam bao khoéng tham qua méi néi khi d6 bétong.

Cac cbt thép phan bé trong khdi do (bude dao duoc han vao sat goc voi bude 1a 50 cm dé
chiu &p luc cua bétdng tir tim chan truyén vao. dau kia cta thanh leo nay duoc han vao 1
thép goc dit thang dirng ma canh ciia n6 s& I0a vao sau canh caa thép chir U, cac thép goc
dugc lién két véi nhau bang cac thanh cot thép tao thanh mot lugi 6 vudng, khi lap ghép
lan luot cac khung cét thép vao hao thi khéi d6 trude d d6 song. Khung cét thép dugc
treo 1én can cau I0a phia trai vao ranh thép chit U, mép bén phai ha theo 1 khung dan
huéng vao ham kich thudc khe dan hudng bang thép chit U ¢ khe ho du trit kha 16n nén
viéc ha dé dang mién sao canh thép goc phia trai ép sat vao canh thép chir U.

-Pé 1am kin phan ranh hao véi dng thép ngudi ta han vao hai mat dng thép 1 thép goc,
khi ha dng vao hao né s& cim sau vao dat cua vach hao

4). Vira sét va cac yéu cau: gidng nhu khi thi cong coc khoan nhdi

5).Chen may thi cong : vi thi céng trong dat sét va trong dung dich benlonit (d4t loai
1,2) Vi vay dé dao hao ta co thé sir dung loai May xuc c6 can (May xtc can 1 go _Két cau
cua vien HNNCN). Bao gom May co s& ¢6 ¢ot dinh vi ,gau duoc gan vao tay dang 6ng
trugt theo cot dinh vi khung gitr trén gan ciing véi tay can, con khung git dudi cd thé
trugt duoc theo tay gau va trén khung dinh vi.

day gau lap tir phan trén kin va phan dudi 12 gau ngoam bang hé théng don bay néi voi
Ccap nay cua may xuc, khdo va cap cing cot dinh hudng c6 thé nghiéng dugc so voi



phuong thang diing 150 vé hai phia.

Viéc dao hao bat dau bang viéc dao 1 giéng dan rdi tir 46 mé thanh hao. Gdu dugc day
giéng dan, nhd hé thong kich gau ép vao thanh hao dé bot duoc 1 16p va kéo 1én khoi
hao, chiéu day 16p boc d6 c6 thé diéu chinh duoc nho hé thong kich thuy luc sau khi thay
di va thao dat ¢ trong gau 1chu ky mai lai bat dau.

Céc dic trung cia may dao hao dugc cho dudi day:Nang suat dao: 7-8m3/h.

Bé rong hao 0,6-0,8m

Ngoai may dao hao con cd mot hé thong ché tao va thu hoi duy tri sét

Can ctr vao dia chat cong trinh: ta thay rang 3 Iop dat trén 1a 16p dat yéu va mat khac dé
dam bao tudng ngam vao dat (ting d6 onr dinh cia tudng) dat chan tuong vao 16p dat tha
4. Chon ngam vao I6p tha 5 1a 1,3m b vay chiéu sau cua tuong can dao 1a 19,7+7,3=21m.
Xac dinh téng chiéu dai cua tuong dua vao hé so kién tric c6 chiéu dai cua tuong la:
11,557+23,91+56,304+24,800+12,021+44,117=172,709m lay chin 172,8m

Theo tai liéu thong ké vé to hop may dao hao. Ning suat may dao hao so b chon
Q=18ma3/h.

Nhu vay chiéu dai budc dao co thé chon:Ldao=8" 18/(21°0,8)=8,57m

Chon chiéu dai buéc dao 1a 8m.

Nhu vt nang sudt yéu cau ddi voi may dao 1a: Q=8 21" 0,8/8=16,8m3/h.

Chiéu dai budc dao duoc goi 1a hop Iy khi thoi gian dé dam bao két thiic khdi d6 trong
thoi gian bang mot téi hai lan thoi gian ninh két cua bétong dé giam bét khdi luong cua
vira sét phai bom ra khoi hao va bom vao khi dao.

Thoi gian ninh két cua bétdng kh thiét ké co thé lay Ti=3h.

Ning suat thuc té cia may bom chon 1a 30m3/h. Nhu vay thoi gian két thiic cho 1 khéi
dola:=8"21"0,8/30=4,48h=1,5Ti.

Nhu vay chiéu dai buéc dao da chon 1a hop 1y.Tong sé bude dao cua toan cong trinh
laNdao=1/bdao=1/8=21,6 budc dao.

Mdi budc ddo va d6 bétong duoc thuc hién lién tiép cho tai khi két thiic doo bétdng cho 1
budc dao, thoi gian dé hoan thanh mot doan tudng nhu vay dugc thyc hién trong 1 ngay.



