Ki thuat thi cong topdown

CONG NGHE TOP-DOWN THI CONG TANG HAM

Téng quan

Dé thi cong phian ngdm clia cong trinh nha cao tang thi van dé co ban 1a gitt thanh h6 dao khong
cho sap trong qud trinh thi cong. Trong thuc t&€ c6 nhiéu phuong phap giit thanh hd dao tuy thudc
vao do sau ho dao , diéu kién dia chét , mat bang thi cong giai phap két cau...
Véi cong trinh VIETCOM BANK, phan ngdm thap nhat ( ddy dai ) nam & do sau - 12.5m (11.16m
so v6i mat dat), xung quanh ¢ cdc cong trinh da xay dung niam lién ké trong diéu kién dia chat
tuong doi phuc tap. Tuong cing Diaphram wall 1a vach tang ham day 800mm duogc st dung lam
véach chong hé dao trong qué trinh thi cong phan ngam . Van dé dat ra 12 1am thé nao dé gitt vach ho
dao trong suot qua trinh thi cong phan ngdm. Cac phuong phap da duoc st dung nhiéu ¢ nudc ta bao
gbm : khoan neo tudng vao dat ( Anchors - tie backs) , chong truc ti€p 1én thanh hé dao va phuong
phdp méi top-down . Véi thuc t€ hién tai cong trinh VIETCOM BANK , vé nguyén tac giai phap neo
1a khong dugc phép do anh hudng dén cédc cong trinh 1an can v mot s6 nhuoc diém cta né . Giai
phép chong truc ti€p 1én thanh vich bang hé chong suon thép ( da dugc thuc hién ) yéu ciu phai gia
c6 hé suon chic chin nhung chua tan dung hét diac diém két cau thuan lgi clia cong trinh . Phuong
phap TOP-DOWN la phuong phap thi cong tuong d6i méi véi nudce ta . Phuong phap nay thi cong
phan ngam tur cac két cdu tir cot mat dat trdé xuong va 1gi dung hé dam - san cua cac tang ham lam hé
thong chong tuong tang ham .

I. Thiét bi phuc vu thi cong :

- Phuc vu cong tac dao dat phan ngdm goém : mady dao dat loai nhd, mdy san dat loai nhd, may lu nén
loai nho, cac cong cu dao dat tha cong, may khoan

- Phuc vu cong tdc van chuyén : hal can truc COBELCO 7045 phuc vu chuyén dat, vat liéu, thung
chita dat, xe chd dat tu d6

- Phuc vu cong tac khac : hai may bom, hai thang thép dat tai hai 16i 1én xuong , hé thong deén , dién
chi€u sang dudi tang ham

- Phuc vu cong tc thi cong bé tong : tram bom bé tong , xe chd bé tong thuong phdm , cdc thiét bi
phuc vu cong tic thi cong bé tong khac

- Ngoai ra tuy thuc t€ thi cong con c6 cac cong cu chuyén dung khac

II. Vat liéu :

1. Bé tong :

Do yéu cau thi cong gin nhu lién tuc nén néu chd bé tong tang trén du cudng do roéi mdéi thao van
khuon va dao dat thi cong ti€p phan dudi thi thoi gian thi cong kéo dai. DE ddm bao tién do nén
chon bé tong cho cac cau kién tir tang 1 xudng tang ham 1a bé tong c6 phu gia tang trudng cuong do
nhanh dé c6 thé cho bé tong dat 100% cudng do sau it ngay(theo thiét k& cong trinh nay 1a 7 ngdy) .
Cac phuong an sau :

- Tang cudng do bé tong bang viéc sir dung phu gia giam nudc

- B6 sung phu gia hoa déo hoic siéu déo vao thanh phan goc , gidm nudc tron , gilt nguyén do sut
nham tang cudng do bé tong & céc tudi

Trong cong trinh nay bé tong diing phu gia siéu déo c6 thé dat 94% cudng do sau 7 ngay . Cot licu
bé tong 1a da dam c& 1-2 . Do sut clia bé tong 6 - 10 cm

Ngoai ra con ding loai bé tong ¢ phu gia truong nd dé va diu cot , dau 15i thi cong sau , neo diu
coc vao dai ... Phu gia truong nd nén st dung loai khoang khi tuong tac véi nude xi mang tao ra cac
céu tir nd 3Ca0.Al,0,.3CaSO,(31-32)H, (ettringite) . Phu gia nay c6 dang bot thuong c6 ngudn goc
tu :

+ Hoén hop d4 phén 9Alunit) sau khi dugc phan rd nhiét triét dé ( gébm cdc khodng hoat tinh
AL O, , K,SO, hoac Na,SO, , SiO,) va thach cao 2 nudc .

+ Monosulfocanxialuminat 3Ca0.Al,0,.CaSO,.nH,0O , khoang silic hoat tinh va thach cao 2 nuéc.
Ham luong phu gia truong nd thuong dugc st dung 5-15% so véi khoi lugng xi mang. Khong dung
bot nhom hodc cdc chat sinh khi khdc dé 1am bé tong truong nd. D6i v6i bé tong truong nd can chd
y st dung :
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+ Cat hat trung, hat tho M, =2.4 - 3.3
+ Do sut thap =2 - 4 cm ; max = 8cm
+ Két hop véi phu gia

2. Vat liéu khac :

- Khi thi cong san - dam tang ham th nhat (c6t -4.05m) , 1gi dung dat 1am van khuon d& toan bo két
cdu . Do vay , dat nén phéi duoc gia c6 dam bao cudng do dé khong bi lin , bién dang khong déu .
Ngoai viéc lu 1&n nén dit cho phang chic con phai gia c6 thém dit nén bang phu gia . Mit trén nén
dat duoc trdi mot 16p Polyme nham tao phang va cdch biét dat v6i bé tong khoi anh hudng dén nhau
- Khi thi cong phan ngdm c¢6 thé gap cdc mach nudc ngdm c6 4p nén ngodi viéc bo tri cac tram bom
thodt nudc con chudn bi cic phuong 4n vat liéu can thiét dé kip thoi dap tat mach nuée .

- Céc chat chong tham nhu vita Sica hoac nhii tuong Laticote hoac son Insultec

III. Quy trinh cong nghé :
Qua trinh thi cong theo phuong phédp top-down thudng di theo trinh tu timg budc nhu sau:
1. Giai doan I : Thi cong phdn cot chong tam bang thép hinh
Do phuong 4n chong tam theo phuong ditng 1a dung céc cot chong tam béng thép hinh cam trudc
vao cdc coc khoan nhoéi & ding vi tri cdc cot sudt chiéu cao tir mat dat dén coc nhoi . Cac cot nay
duoc thi cong ngay trong giai doan thi cong coc khoan nhoi
2. Giai doan II : Thi cong phan két cdu ngay trén mdt ddt ( tang 1 cot 0.00m )
Mat cét dia chat va vi tri cdc két cau cua phan ngdm c6 dang nhu hinh vé :
Giai doan nay bao gébm cic cong doan sau :
- Dao mot phan dat 1.66m dé tao chiéu cao cho thi cong dim san tang 1
- Ghép véan khuon thi cong tang 1
- bat cot thép thi cong bé tong dam - san tang 1
- Cho 10 ngay cho bé tong c6 phu gia di 90% cuong do yéu cau
3. Giai doan I1I : Thi cong tang ham thit nhdt ( cot -4.00m )
Gom cédc cong doan sau :
- Thao van khuon dam - san tang 1
- Béc dat dén cot - 6.80m
- Ghép van khuon thi cong tang ngam thi nhat
- Dat cot thép va dé bé tong dam - san ting ngam thit nhat
- Ghép van khuon thi cong cot — tuong tir tang ham thi nhat dén tang 1
- Cho 10 ngay cho bé tong c6 phu gia di 90% cuong do yéu cau
4. Giai doan IV: Thi cong tang ham thit hai ( ¢t -8.00m )
Gom cédc cong doan sau :
- Thao van khuon chiu luc tang ngam thit nhat.
- Dao dat dén cot mat dudi cua dai coc (-12.5m)
- Chong thdm cho phan méng
- Thi cong dai coc
- Thi cong chong tham san tang ham
- Thi cong cot thép bé tong san tang ham thi hai
- Thi cong cot va 16i tir ting ham thit hai 1én tdng ham thi nhat

Thiét ké Ki thuat thi cong theo phuong phap top-down
L. Thi cong dat trude cot chong tam bang thép hinh:
Cot chong tam duoc dugc thiét k& bing t6 hop 21 -55 dai 13.7m phai duoc dat trudc vao vi tri cot
trong giai doan thi cong coc khoan nhoi . Cong doan nay thuc hién theo cic yéu cau sau :
- Dinh vi lai tim cot trén mat dat sau khi thi cong xong coc nhoi ¢ ngay dudi chan cot
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- Dling can truc ha tir tir ¢t thép hinh xu6ng long ho khoan , tay can truc khong dich chuyén ma chi
cudn tang cdp dé tranh cham cot vao thanh hé khoan

- Rung lac hodc dung cén truc 4n cot thép sao cho ngap sau trong bé tong coc khoang 1m

- Chinh lai truc thiang ditng ctia cot thép cho tring véi truc cot va co dinh cot thang ding bang hé
chong tam

- D6 bé tong vao ho sao cho 1am ddy thém h6 dao khoang 1m

- D6 cat 1am ddy phan con lai clia h6 khoan

- Bao vé tranh va cham vao cot thép

Cot thép sau khi “chon” vao coc nhoi chi con nho 1én trén mat dat 2m ( nho 1én khoéi san 0.86m ) .
Can truc phuc vu thi cong loai cot ndy ding luén cau COBELCO 7045 da phuc vu thi cong khoan
nhoi. C4c thong s6 cdu déu thoa man viéc ciu lap cot thép dai 10m

IL. Giai doan II : Thi cong san dam tang I ( ¢6t 0.00m )
1. Dao ddt phuc vu thi cong tang I :

Chiéu sau can dao 1a 1.66m du chiéu cao 2.8m cho viéc dat gido dinh hinh cho thi cong dam - san
tang I ( & do sau nay do vong cua tuong Barrette & giGi han cho phép khong anh hudng dén su lam
viéc clia cdc dam tang ngam thit nhat ) cin dao hai 16p nhung chi dich chuyén mdy mot l1an. Mdi
ludng dao rong Sm .Mdy dao di theo phuong doc dé bén nha . M6i nhip giita hai truc cot dao lam hai
ludng rong 8.5m , d€ lai phin dat quanh cot thép hinh va sit tudng Barrete dao bang thu cong . tinh
todn mdy dao 90% khai lugng dit,con 10% khéi lugng dat duoc dao bang tha cong. Dat tir may
dao dugc do ngay lén xe BEN tu d6 van chuyén ra khoi cong truong .

So d6 dao dat giai doan nay xem hinh vé

Khoi luong dat can dao : V = hy, x F; 4, = 1.66 x 1840x 0.9 = 2748.96 m3

- Dung may dao gau nghich E véi cac thong s6 sau thuc hién cong tic dao dat .

- Dung tich giu : q = 0.25m

- Ban kinh dao : R = 5m

- Chiéu cao d6 dat : H=2.2m
- Trong luong may : Q = 5.1T
-Bérong may :b=2.1m

- Chi€u sau dao dat 16n nhat : H
- Thoi gian 1 chukit, =20 s
Cong suat may dao :

=3.5m

dao

N= q% N,K,(m’ /h)
t

Trong dé :
- K;= 1.2 : hé s6 day giu phu thudc vao loai dat
-K,=1.1:hé s6 toi cua dat
- N = 3600/T,,
- Ty =ty xK x Ky =20 x 1.1 x1 =22 5
+ t, = 20 khi géc quay 90°
+K,, = 1.1 khi d6 dat lén thung
+ K, = 1 khi géc quay la 90°
N, =3600/22 = 163.63 (m3/h)
K, = 0.8 : hé s0 st dung thoi gian
Vay :

K .
N = qK—chkK[g =0.25 X%X163 .63 x0.8=35.7(m3/h)
‘ .

S6 camdy : =2748.96/(35.7x8)=10ca

2. Thi cong bé tong dam - san ting I :
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Thi cong bé tong ddm san tang I bao gém cdc cong tac : lap dat van khuon, dat cot thép, d6 beé
tong dam - san .
- Lap dat van khuon tién hanh nhu doi v6i ddm san binh thudng ( phéan thi cong than ) véi luu y cot
chong chi dung 1 gido chong PAL la du cao do thi cong . Chan gido phai dugc dat trén 16p dém dam
bao khong bi lin do dat truc ti€p trén nén dat tu nhién yéu , thuong 16t bang van .
- Be tong duogc do trong ting phan khu nhd may bom tu hanh vi khi nay chua lap dat cén truc thdp .
Bé tong 1a loai c¢6 phu gia dong két nhanh nén ham lugng phu gia phai ding thiét k& , phai kiém tra
do sut trude khi d6 , kiém tra cudng do mau thir trude khi dat mua bé tong thuong phim .
- Chu y cong tac bao quan va vé sinh , quy cach chat luong cot thép cac moi noi véi thép hinh . Cac
hé théng gia cudng phai thuc hién ding theo thiét k& dé hé két ciu chiu luc ding

IIL. Giai doan III : Thi cong san dam tang ngam thi nhat

Mit bang thi cong hé ddm san tdng ngdm thit nhat nhu hinh vé .
1. Dao ddt phuc vu thi cong tang ngdm thir nhdt :
Mit bang thi cong dao dat thi cong tidng ngdm thi nhét ¢6 dang nhu hinh vé: Chiéu sau 16p dat can
dao 1a 4.00m , khong gian phia trén khong cho phép sit dung may dao nén phai ti€n hanh dao dat
bang thu cong két hop cdc mdy dao loai nho da chon
- Do diéu kién lam viéc thi€u dnh sdng nén phai bd tri thém hé thong chiéu sdng trén tran ting mot
dt dé phuc vu viéc dao dat duoc tot .
- V6i chiéu sau 16p dat 1a 4.00m budc phai chia 1am hai luot dao : Iuot 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 doi thoai mai . Khi
thi cong giai doan nay chi y muc nude ngdm & do sau -2.2m dudi mat dat phai bo tri ranh tich nude
, giéng thu nudc va may bom
- Cac ki thuat ciing nhu yéu ciu doi véi dao dat tang ham xem phan thi cong tang ngam thit hai .
Tinh todn tién do thi cong ddt tang ngaml
Tinh toan dién tich can dao: F=32,5x 54+[(2,3+6,06)x 23,6/2]+(7,3%x 6,06/2)-(8,5% 8,5/2)
=1755+98,648+22,119-36,125=1839,642m".
Chiéu sau 16p dao 1a 4m
Thé tich dat dao 1a V,=4x 1839,642=7358,568
DPinh mtic ddo va van chuyén dat 1a:T=0,8(0,6+0,03)=0,504 cong /m’.
= S6 cong can dao 1a:2T=0,504x 7358,568=3708,72 cong
Du kién lam viéc hai ca hoan thanh trong 10 ngay
= S6 cong nhan cho moét ca l1a :N=3708,72/10x 2=185 nguoi lam viéc trén toan dién tich h6 dao
2. Thi cong bé tong tdang ngam thit nhdt -

Cic ki thuat nhu d6i vé6i cdc tdng khac nhung do khong gian bi han ché nén viéc van chuyén bé
tong xudng cac tang can chi y :
- Han céc thép ban cau tao nit khung phai chinh xdc vé cdu tao theo thiét k€ , phai dat ding cao
trinh dé bao dam su chiu luc cta chiing .
- B6 tri cdc dudng ong bom bé tong sao cho loi dung duoc cic 16 trong ciia san va khoang hé giita
Barrette ma van dam bao dudng ong khong bi chuyén huéng dot ngot din dén tic ong do bé tong .
- Heé thong chiéu sang phai dugc bo tri dén tan noi dé bé tong dé dam bdo c6 thé quan sit qua trinh
dé beé tong mot céach sit sao .
3. Thi cong cot [ tuong tang ngam thir nhdt
Sau khi thi cong xong phan san - dam tang ngdm thi nhét hai ngay thi ti€én hanh ghép van khuon thi
cong ludn cot va 16i cia ting nay . Cac bude va yéu cau ki thuat giong nhu d6i véi cac tang binh
thudng khic ( xem cong nghé thi cong than ) . Ngoai ra do dac diém cot ¢6 16i thép hinh da duoc dat
truGe nén viéc thi cong can chud y cdc van dé sau :
- Cot thép mém duoc budc tiing cay mot vao thép cho chi khong phai 1a ca 16ng thép nhu thi cong
binh thudng .
- Cot dai dugc ché tao dac biét gébm hai nita d€ tién cho viéc thi cong nén cidc moi noi phai da chiéu
dai va chic (xem ban vé két cau cot)
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- Van khuon duoc ghép truée 3 manh nhu binh thudng nhung nhit quyét phai chira clra d6 bé tong &
gitta va & dinh cot .

Khi xtr Iy méi noi kho & cdc cot can chu y cdc van dé ki thuat sau :

- Vita dung cho mdi néi can dung loai vita ¢6 phu gia truong nd nhu da thiét k& ( phan vat liéu )

- M&i n6i phai duoc vé sinh ki trude khi thi cong dé dam bdo tinh toan khai ciia két cau

- Vita ¢6 phu gia dugc phun vao chd néi bdi may phun bé tong loai nho ¢6 dp luc qua dng néi ¢6
duodng kinh 100mm dugc dé san tir truée sau dé gan bu lai .

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

Sau khi san - didm tang ngam thi nhat thi cong xong 10 ngay , bé tong c¢6 phu gia tang trudng
cudng do nhanh dat 90% cudng do thiét k€ , tién hanh thao c6t pha chiu luc va bat ddu thuc hién thi
cong tang ngam thi hai .

1. Thi cong dao ddt -

Sau khi san - dim TN1 du cudng do, hé thong nay s& lam viéc nhu mot hé gidng chong ngang do
tudng Barrette . Viéc tinh todn kiém tra cudng do , bién dang clia hé nay da dugc thuc hién cho thay
hé bao dam lam viéc trong giGi han cho phépkhitang ngdm thit hai duoc dao réong ( xem phu luc tinh
todn).

So d6 thi cong dao dat ting nay bd tri nhu hinh vé, trong do :

- Clra van chuyén dat tir duéi lén duoc thuc hién qua hai noi : 16ng 16i thang mdy nh6 (8 x 2.5 m ) &
gifta va & géc thuoc phan dudng 6td di xuoéng ting hdm thit nhat ciing nhu bé xtt 1y nudc ting ngam
thit hai ( 8.5 x 8.5).

- Hai can truc COBELCO 7045 ditng phuc vu viéc van chuyén dat tir dudi lén qua hai clra bing
thiing chita tu ché d6 vao hai 6to BEN tu d6. Viéc van chuyén tir duéi Ién chd yéu thuc hién bing
thao tidc cudn tang quén cap . Hai cong nhan ding dudi h6 dao vira thuc hién cong viéc méc thung
céu vira dan huéng cho thiing cdu khong cham vao thanh hai bén .

- Tiéu nudc mat bang : bang hai tram bom phuc vu cong téc tiéu nuGe ho dao duoc dat ngay hai clra
van chuyén trén san TN1 dau 6ng hit tha xuong ho thu nuée , dau xa duoc dua ra ngoai thodt an
toan vao hé thong thoat nudc thanh pho . Hé thong muong dan nudc bo tri gitta cac hang dai coc co
do doc i= 1% sau 0.5m hudéng v€ cac ho thu nude duge dao sau hon cot day dai 1m . H6 nay ¢6 chu
vi 1.5 x 1.5 m duoc gia c6 bang van va cot chong gb , ddy h6 duoc dé mot 16p bé tong mac 150 day
200mm . S6 luong may bom can thiét duoc xdc dinh biang phuong phdp bom thi v6i 3 truong hop:

+ Muc nudc trong h6 méng ha xudng rat nhanh ching t6 kha nang thié€t bi bom qua 16n . Phai han
ché€ lugng nuéc bom ra bang cach déng b6t may bom lai sao cho téc do ha muc nuée phit hop véi do
6n dinh ctia m4i dat .

+ Muc nudc trong h6 méng khong ha xuéng ching to luong nude thaAm hon lugng bom ra . Can tang
cong suat tram bom .

+ Muc nudc rit xuéng dén do sau nao do réi khong ha thap xudng dugc nita vi do chénh muc nudc
tang.

Do dat nén 6 ting nay tuong d6i yéu (cat bun nau vang)nén khi tiéu nudc can chud y hién tuong buc
16 do nén dong nudc thadm nguoc hodc hién tugng nudc thaim qud nhanh lam 16i cuén cac hat dat .
Néu bién phép tiéu nudc khong hiéu qua thi phai thiét k& thém hé théng ha muc nuéc ngdm béang hé
thong kim loc xung quanh cong trinh . May bom thuong dung la loai mdy bom li tam vi chiing thich
hop v6i ché do 1am viéc thay déi .

Thi cong dao dat tang nay can luu y cac yéu cu sau :

- Pao dat tir cdc ctra van chuyén tru6e 161 md rong theo phuong ngang va phuong doc cong trinh .
Khi dao phai dam bao mat dat luén déc vé hé thu nudce .

- Dao dat tir trén 16p dat sdt san tang trén xuoéng dé tranh dat d4 roi xuoéng dau cong nhan.Khi dén
16p bé tong 16t ddy san dam tang trén thi ding xa beng cay dan timg mang mot roi kéo tim Polyme
xuong

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

- Dao dat bang chi yéu 12 thl cong ¢6 két hop co gidi nho . Giita cdc cong nhan phai dam bao cu li
an toan dé khong vudng gay tan nan .
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- Dat dugc d6 vao cac thiing chita dit trén xe cut kit rdi chuyén dén clra van chuyén.
- Dao dat dam bao sao cho mat dat nghiéng tir hai phia tudong vé gitta ho dao dé tién thu hoi nude va
gilt chan tudng Barrette .
2. Thi cong dai coc :
GoOm cdc budc nhu sau :
- Truyén c6t xuong tang ngam thi hai
- Phé dau coc dén cot day dai + 0.15 m , vé sinh cot thép chd ddu coc va ¢6t thép hinh cam vao coc
- Chong tham dai coc bang mot trong cdc phuong phdp : phut vita bé tong , bi tum hodc thuy tinh 16ng .
- D6 bé tong 16t ddy dai .
- Dat cot thép dai coc va han thép ban lién két cot thép hinh , cot thép chd cua cot
- Dung van khuon dai coc .
- D6 be tong dai coc .
- D6 cot dén cot mat san taing ngdm thit hai .
- Thi cong chong thdm cho san ting ham
- Thi cong cot thép va bé tong san ting ham .
- Thi cong cot - 161 .

Cong viéc tric dac chuyén ludi truc chinh cong trinh xuong ting ham I hét siic quan trong cin
phai duoc bo phan tric dac thuc hién ding véi cac sai s6 trong gidi han cho phép . Mu6n vay phai
bat buoc st dung cac loai may hién dai nhu : mdy do thuy chuin Ni030 ctia Pic , may NA 824 clia
Thuy Si hoac may c6 do chinh xac tuong duong (may chiéu ding lade).

Viéc pha dau coc va vé sinh cot thép phai dugc thuc hién nhanh chéng , dam bao yéu cau : sach
,ki. Ngay sau d6 phai t6 chic ngay viéc chong thim dai va dé bé tong 16t , tranh dé qud lau trong
moi trudng 4m , xam thuc gay khé khan cho viéc thi cong va chat lugng mai ndi khong dam bao .
Dai v6i nén dat 1a cat bun nau vang thi phuong phéap phut thuy tinh 16ng duogc uvu tién vi né nang cao
kha nang chiu luc ctia dat nén vira ¢6 kha niang chong thAm ngan nudc ngdm chay vao hé moéng .
Dao dat 1an 3:Dao dat dén cot day dai. Chiéu cao dai 3,3m
L6p bé tong 16t 0,1m. LGp dat +bé tong nén TN2: Im
Nhu vay cao trinh tai ddy 16p dao la:-(2x 4+43,3+0,24+1)=-12,5m
Dot 2 dao t6i -6,8m = chiéu day 16p dat can dao dot 3 1a +12,5-6,8=5,7m
Thé tich dat can dao V,=5,7x 1840=10488m’ = >'T=0,504x 10488=5285,952 cong
Du kién lam viéc 2 ca hoan thanh trong 15 ngay
S6 cong nhan trong 1 ca la n=5285,952/15x 2=176 nguoi

Tinh toan khoi lugng dat 14p mong
Dién tich toan bo phan ting ngdm la S=1840m’
Chiéu cao dai 1a 3,3m, chiéu cao hon mat méng mot 16p 0,6 m = Tdng chiéu cao dat dap 1a 3,3+0,6
=3,9m => Thé tich bé tong dai la
Vira=1565,388+912,384+475,068+608,256=3561,096m"
V.,=10,92+2,94+3,255+1,365+7,14+1,12=26,74m’
V., =0.6(1,4x 1x 16+0,8x 1,5x 6)=17,76m’
= YV =3561,096+26,74+17,76=3605,6m" = V5, ,,=1840x 3,9-3605,6=3570,4m’
Tra dinh mitc:Dap dit nén méng cong trinh dinh mic 0,8x 0,51 cong/m’=0,408 cong/m’
Téng nhan cong can sir dung dé 14p dat 1a N=0,408x 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

Phu luc tinh todn cho cong nghé top-down
1).Thiét k€& cot chong tam bang thép hinh
a. Chon tiét dién
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Cot thép hinh phai dugc tinh toandd kha nang chiu tai trong ban than cling nhu tai trong thi cong
cong trinh du tinhchiu duoc cho 4 tang,phan c6t cliing nay sé tham gia chiu luc cling v6i c6t mém va
bé tong trong viéc chiu tai trong ctia cong trinh nay

Tai trong ma 1 coOt phai chiu trong giai doan thi cong phan ngan so bo tinh cho cot gitta 1a :

N=F % (qu+qp)x 4, q,=1,1x 0,3x 2.5=0,825T/m>.

q,=0,4T/m". F=8,5x 8,5=72,25m"

= N=72,25(0,825+0,4)x 4=354,025. Chon loai thép CT3 c6 R=2550kg/cm’.

Tinh to4n kiém tra cot thép hinh nhu cot thép chiu nén ditng tam

- Chiéu dai tinh toan 1,=0,5H,;,,(3,3+1+4)=4,15m

tang

-Dién tich yéu cau: Ayc=

2¢,.Ry [
Trong d6: ¢y duoc gia thiét truée hoac xac dinh theo do manh gia thiét

Gia thiét do manh l,,=60. Nhanh la thép chit I véi

A=60 va R=2250 tra banglI.1 phu luc II (sich két cau thép) :

ta duoc @,=0,8133,tlr d6 dién tich yéu cau duoc xac dinh.

Ayc=354025/(2x0,8133x2250x1)=96,73cm".

Ta c6 1,=0,51;,,=4,15m=415cm. = Cy~=l/ kgl=415/60=6,92cm2

Can ct vao cac s0 liéu trén lua chon thép nhanh chit 155 —

C6 A,=118cm?, JX=55962crﬁ4,WX¥2035123m3,rx=21 8cm 80—
Jy=1356cm’, W =151cm’, 1,3,39cm

Kiém tra nhanh da chon

A,=415/21,8=19,03<[A]=120 cot dam bao vé do manh theo phuong truc 1-x

tra bang II-1 phu luc II vé6i A, =19,03, R=2250kg/cm’ ta c6

¢,=0,965 tng suat trong cOt xét dé€n udn doc theo truc x-x la

6 =N/¢y.A=354025/0,965x2x118=1554,5<yR=2250kg/cm’

Cot dam bao 6n dinh theo phuong truc x-x

b). Xdc dinh khodng cdch giita 2 nhdnh

s0 bo chon 1,=56cm, ¢c6 do manh clia nhanh theo truc y 1a

An=14/1,=56/3,39=16,52. Theo yéu cau cau tao A,=16,52<40, A,<A,=19,03

Theo cong thic (4.34) va(4.36)co6:

doye=v/19,03% —16,52> 9,446 1 =1/

= C, =2 43,93* —3,39° =87,6cm

Chon khoan cach giita hai truc nhanh 1a 100cm>87,6

c). Kiém tra tiét dién cot da chon theo truc do

dé tién hanh, trudc hét theo diéu kién ciu tao chon tiét dién ban giing Ia 8,=8mm, d,=20cm =
khoang cdch tam 2 ban giang la a=l,,+d,=56+20=76cm

Xac dinh ty s6 do cting don vi theo cong thic (4.17) ¢6

550

=415/9,446=43,93

Xyc

J .c
e v 1356><1(ZO><12 :3’34>l
Ig.a 0,8x20° x76 5
Chon lai tiét dién ban giang 3,=1,4cm, d,=40cm
J,.c
= a=56+40=96cm = n= 1 © = 1390XA00x12_ 109 1_ 45
I,a 1,4x40° x96 5

vay do manh tuong duong dugc xac dinh theo cong thiic sau
A=Ay + A VO I, =2(J 0+ A, /4)=2(1356+100°x118/4)=592712cm’*
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[1
= 1= = 392712 =50,114cm = Ay=415/50,114=8,28
A 2%118

Vay A =+/8,28% +16,52> =18,48< A,
Vay khong can kiém tra tiép, cot da chon ddm bao yéu ciu vé on dinh d6 manh
d).Tinh todn bdn giang va lién két

theo (4,31) ta co Qqu=7,15.10'6(2330-2,06.106/2250)><354O25/0,968=3698,7kg
V6i ¢=0,968 ting v6i A,,=18,48  Ta c6Q,=nxQ,~0,5%3698,7=1849,4kg

Ta c6 M,=Q,4/2=1849,4x96/2=88769,08kg.cm

Q,=0Q,.a/c=1849,4x 96/100=1775,42kg

M, 88769,08x6
W, 1,4x40°
Ban giang lién két vao nhdnh cot. M6i han duoc thuc hién bang thu cong cé6 B=1, B,=0,7,
R,,=1650kg/cm’, R, =1800kg

Vay ta c6: chiél dai tinh toan cua duong han L ,=40-1=39cm
Chiéu cao duong han duoc x4c dinh theo cong thic

th;_* Q+(%)2 :hh=;*‘/1775,422+ m
1,(BR,) min 1 39 #1260

chon h,=10mm cho ca hai cot

Ta cé o= =237,77kg /cm* < y.R = 2150kg / cm”*

1140

1660

Tinh todn tuong BARRETTE trong cic giai doan thi cong
Khi tinh todn két cau tuong Barrette vi chiéu dai cua nha 1a rat 161
75>>2 vi vay ta tinh todn theo so dé phang. Cat 1m tuong ra dé ti
véituong dugc xem la khop
Lién két tuong voi dat duoc xem la ngam
1). Giai doan 1: khi thi cong dao 1,66m
dé 1am gido, van khuon tang 1
So d6 tinh 1a ddm 1 dau ngam, 1 dau tu do.Momen udn 16n nhat tai chan ngam la:
M=(1/2)x1,66x3,087x1,66/3=1,417Tm
Gi4 tri momen qua nho
2)Giai doan 2: Thao van khuon dam san tang 1.
Pao 1 16p dat 4m dé thi cong van khuon tang ngdm 1, so do tinh to4n cia tirong 1a
dam 1 dau ngam,1 dau khép. So do tinh nhu hinh vé.
Trong luong thé tich trung binh clia dat:
Yo=4,5%1,86+1,16x1,72 / 5,66=1,83T/m".
V6i do sau cua muc nude ngdm & cao do -2,2m. VI T
C6 xét dén tinh ddy ndi clia nuée va ap luc thuy tinh cta nudc
lén tlI(\)’l’lg Chéll'l. 11 043TM g‘f‘ : 1.94T/M
Gia tri momen duong 16n nhat M*=11,043Tm w S
Gia tri momen am 16n nhat M'=-26,227Tm ‘ —
Chuyén vi clia tudng (vé phia trong) 16n nhat Tai —
diém céch dinh 1 doan 3,4m la y=0,000358m=0,358mm -
Nhu vay chuyén vi 12 qué nhd = c6 thé bo qua )

[
e\
f—\
-\

: \
f——\
e\

1100

6800

—
a—
—
[

Tinh toan kha nang chiu u6n ctia dam
Nhu da chon trong thiét ké tuong
Vat liéu tudong: bétong mac 300 c6 R,=130kg/cm’.
Cot thép chi $25a200 AlI dat sudt chiéu cao tudng. Ta tinh toa
So d6 tinh 1a bai toan dat cot kép. Dam c6 tiét dién b x h=1x0,8m

\ \
\ 26.227TM 576TM  \ 4.6T/M
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C6 F,=6025= 6x4,908=29,45cm*
Ta c6: A=M-R,'F,".(h,-a)/ (R,.b.h?)
=10°x26227-2700%x29,45x(75-5)/(130x 100x75%)=<0

Nhu vay cot thép da dat theo cau tao la thira kha nang chiu luc = tudng dam bao do bén.
Giai doan 3: dao dat t6i cot ddy dai. Lic d6 da do san ting ngam thtt nhit so do tinh 1a 1 diu ngam
(v6i dat), 1 goéi co dinh (v6i 6 san TN1) va 1 khép
Y=4,5%1,86+6,86x1,65/11,36=1,733T/m".
ap luc dat tai ngam 1a P=1,06x1,733+10,3x(1,733-1)=9,386T/m
P ..=10,3x1=10,3T/m
Gia bai todn trén vé6i dit liéu vé tiét dién nhu trén
ta c6 Momen uon 16n nhat tai ti€t dién chan ngam la:
M,,..=-94626,21kg.m \
Chuyén vi ngang 16n nhat tai gitta dim I
¥, =0,001942m=1,942mm / | al
Tai diém céch dinh tudng 1a 8m f
Chuyén vi 1a qud nho (cho phép) - -
Kiém tra do bén viing clia tudng | “‘
Vin vé6i bai toin nhu vay ta ¢é F,=20,45cm’ |
= A=94626,21x10>-2700x29,45%(75-5)/(130x100x75%)

=3896571/(130x100x75%)=0,0532<A,
= 0=0,0547 = x=0th,=0,0547x75=4,1025<2a Q&%M st st
Tur d6 F, duoc tinh theo cong thiic
F,=M/R,.(h,-2)=9462621/2700(75-5)=50,06cm*
Nhu vay F, da chon 6425 1a khong thoa man ta phai tang dién tich c6t thép.
Thién vé an toan chon c6t thép 732 cho 1m tudng hay ¢$32a160 c6 F,=7x8,042=56,297cm* va dat
déu cho hai mép tudng. Gia tri nay duoc 14y thién vé an toan khi chua xét dén tai trong dong dat va
ti trong di dong trén mat dat (xe van chuyén canh tudng) c6t thép ngang dugc chon theo cau tao
$20a200.

1000
550

2125

PHUGONG AN THI CONG TUONG TRONG DAT
1). Céc s0 liéu tinh todn
- Chi€u cao 2 tdng hdm 8m
- Chiéu day ddy san tdng ham va 16p chong thadm day 1 m
- Chi€u cao dai méng 3,3m
Nhu vay dé 6n dinh khi thi cong dai méng = chiéu cao t6i thiéu cta tuong 12 h> 8+1+3,3=12,3m
Vi chan tuong 1a dat sét (khong cam vao dd) va dudi dai méng 1a 16p dat bun yéu vi vay du kién
tuong kéo dai xudng qua I6p dat thi 3vad, va ngam vao 16p dat thit 5 1 doan 1a 1.3m vay chiéu cao
du kién cua tuong la:
H=19.7+1.3+1.14=22.14 m
Chiéu day ctia tuong 1a 0.8m duoc duy tri trén xudt chiéu cao tudng. Cot tu nhién cdch mat san ting
11a1,14m
Vay chiéu sau cta tudong ké y mat dat can dao la: h=22.14-1.14=21 m,
2). Vat liéu d€ xay dung tudng trong dét
- Bétong mac 300.
- Cot thép nhém AlL
-Dung dich vita sét
3).Giai phéap két cdu cua tuong trong dat
Vi chu vi cua tuong quanh nha 1a rat 16n yéu cau tinh toan khdi clia tudong la cao nhét tuy nhién
trong thuc t& thi cong khong thé dao hao 114an theo chu vi tudng ma ta phai chia lam nhiéu doan.
Chiéu dai clia timg doan duogc tinh to4n theo su 6n dinh clia vich hao va diéu kién thi cong. Du kién
chiéu dai ho dao 1a 10m, chiéu day cta tuong la 0,8m.

www.rds.com.vn — Noii cung cap phan mém phan tich két cau theo TCVN 354



Ki thuat thi cong topdown

Dé 1am cot thép cho tudng ta stt dung thép gai thong thudng chiing dugc budc thanh khung c6 chiéu
dai twong tng vé6i chiéu sau hd dao. Nhung do chiéu sau 16n 21m ta chia 1am 2 khung, méi khung
c6 chiéu cao 11m , chiéu dai 1a 10m dugc ha xuéng ho dao bang may.

khung thit nhat ha xuéng hao réi dung cac thiét bi chan ngang dé dinh khung nim & cao trinh mat
dat dung cén truc dé dua khung thit hai vao t6i vi trf khung thit nhat, dinh vi trf réi néi buoc lap rap 2
khung lai v6i nhau sau d6 ha ca khung xuong t6i chiéu sau thiét ké.

Chon chiéu day 16p bao vé cot thép 1a 5cm. Nhu vay chi€u rong ctia khung 1a 80-2x5=70cm

-Cot thép chii theo phuong thing ditng khong dugc ngan can su chuyén dong clia bé tong tir dudi lén
va su chady clia bétong trong khoi do. dé dam bdo diéu kién nay khoang cach giita cac thanh c6t chu
khong nhé hon 170-200mm. Puong kinh c6t thép tir 20- 32mm. Vay so bo chon céac c6t chi theo
phuong thang ditng 13 $25a200 dugc dat déu cho ca hai bén mat cha tudong. Gi4 tri nay duoc kiém
tra trong phan thi cong ting ham trong khung c6t thép dugc bo tri ché dé dat ong do bétong. Hai
phia mit ngodi ctia khung c6 cdc tai ¢6 dinh vi khung & trong hao (ciing 1a dé dam bdo 16p bao vé
clia bétong) ngoai ra phai 1am cdc chi tiét chon sat dé lién két tuong v6i ddy hodc cdc tudng ngang
(san sau nay)

Bétong dugc dé vao hao theo phuong phip doé bétong trong nudc va tuan thit nghiém ngit
céc yéu cdu clia qud trinh d6 bétong trong nudc.

Bétong méac 300 duongkinh c6t liéu 16n nhat < 50mm, bétong can phai déo thai gian ninh két 1a toi
da,con do sut 1a 16-20 cm. Pé tiang cudng thoi gian ninh két chia bé tong ta sit dung thém phu gia
dac biét.

Trong qu4 trinh d6 bétong ta diing vach chin dau 1a thép tAm 1 mat han vao khung cot thép
dé dam bao do cing clia vach chin nhu da thé hién trong bang vé thi cong phian ngdm, vdch chan Ia
thép tam c6 tang cudng & mép la thép géc va thép chit U, thép chit U ciing dung dé dinh huéng khi
ha khung c6t thép vao hao khoang cach gitta cac thép chit U dugc chon phut hgp v6i bé rong thiét ké
clia tudng con thép géc thi nho ra khoi hao 2 —3 cm dé ddm bdo khong tham qua mai néi khi d6
bétong.

Céac c6t thép phan bo trong khoi do (budc dao duoc han vao sit géc véi bude 1a 50 cm dé
chiu 4p luc ctia bétong tir tim chan truyén vao. ddu kia ctia thanh leo ndy dugc han vao 1 thép géc
dat thang ditng ma c4nh clia né s& lhia vao sau cinh clia thép chit U, cic thép géc duoc lien két véi
nhau béng cdc thanh c6t thép tao thanh mot luGi 6 vuong, khi lap ghép 14n luot cac khung cot thép
vao hao thi khoi dé truée da dé song. Khung cot thép duoc treo 1én cin cdu lua phia trdi vao ranh
thép chit U, mép bén phai ha theo 1 khung dan huéng vao ham kich thuéc khe dan huéng bing
thép chit U c6 khe hé du trit khé 16n nén viéc ha dé dang mién sao canh thép gbc phia trdi ép sat vao
canh thép chir U.

-Dbé 1am kin phan ranh hao véi ong thép ngudi ta han vao hai mat 6ng thép 1 thép géc, khi ha 6ng
vao hao no s& cam sau vao dat clia vach hao
4). Vita sét va cdc yéu ciu: giong nhu khi thi cong coc khoan nhoéi
5).Chon mdy thi cong : vi thi cong trong dat sét va trong dung dich benlonit (dat loai 1,2) vi vay dé
dao hao ta c6 thé sir dung loai M4y xiic ¢6 can (Mdy xtc can 1 go _Keét cdu ctia vien HNNCN). Bao
gébm May co s ¢6 cot dinh vi ,gdu dugc gin vao tay dang 6ng trugt theo cot dinh vi khung giit trén
gan cling v6i tay can, con khung giit dudi cé thé truot dugc theo tay gau va trén khung dinh vi.
ddy giu lap tlr phan trén kin va phin duéi 1a gdu ngoam bing hé thong don bdy néi véi cdp nay cua
mdy xtic, khdo va cap cang cot dinh huéng c6 thé nghiéng dugc so v6i phuong thang ding 15° vé hai
phia.
Viéc dao hao bt dau bang viéc dao 1 giéng dan réi tir d6 md thanh hao. Géu duge day giéng dan,
nho hé thong kich gau ép vao thanh hao dé bét duoc 1 16p va kéo 1én khoi hao, chiéu day 16p béc d6
c6 thé diéu chinh duoc nhd hé thong kich thuy luc sau khi thay di va thdo dat & trong gau lchu ky
mdi lai bat dau.
Céac dac trung clia mdy dao hao duoc cho dué6i day:Nang sudt dao: 7-8m’/h.

Bé rong hao 0,6-0,8m
Ngoai may dao hao con c6 mot hé thong ché tao va thu hoi duy tri sét
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Can ct vao dia chat cong trinh: ta thay ring 3 16p dat trén 12 16p dat yéu va mat khac dé dam béo
tuong ngam vao dat (tang do onr dinh cta tuong) dat chan tuong vao 16p dat tha 4. Chon ngam vao
16p tha 5 1a 1,3m = vay chiéu sau cua tuong can dao 1a 19,7+7,3=21m.

Xac dinh téng chiéu dai ctia tudng dua vao hé so kién tric cé chiéu dai cha tudng 1a:
11,557+23,91456,304+24,800+12,021+44,117=172,709m lay chan 172,8m

Theo tai liéu thong ké vé t6 hop may dao hao. Nang suit mdy dao hao so bo chon Q=18m’/h.

Nhu vay chiéu dai budc dao c6 thé chon:L,, =8x 18/(21x0,8)=8,57m

Chon chiéu dai budc dao 1a 8m.

Nhu vat niang suat yéu ciu doi v6i mdy dao la: Q=8x 21x 0,8/8=16,8m’/h.

Chiéu dai buéc dao dugc goi 1a hop 1y khi thoi gian dé ddm bdo két thic khéi do trong thoi gian
bang mot t6i hai 1An thoi gian ninh két ctia bétong dé gidm b6t khoi luong clia vita sét phai bom ra
khdi hao va bom vao khi dao.

Thoi gian ninh két cia bétong kh thiét k& c6 thé lay T=3h.

Nang suat thuc t€ ciia may bom chon 1a 30m*/h. Nhu vay thoi gian két thic cho 1 khéi d6 1a : =8x
21x 0,8/30=4,48h=1,5T..

Nhu vay chiéu dai buéc dao da chon 1a hop 1y.Tong s6 buéc dao cla toan cong trinh
1aN,=1/b4,,=1/8=21,6 budc dao.

Mai budc dao va dé bétong duoc thuc hién lién ti€p cho t6i khi két thiic dod bétong cho 1 budc dao,
thoi gian dé hoan thanh mot doan tudng nhu vay duoc thuc hién trong 1 ngay.

dao
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