LOI CAM ON

Sau qua trinh hoc tip va nghién ciru, dugc su hudng dan, giup dd tan tinh
ctia Thac si L& Thi Hué va su gitp d& cta cdc thay gido trong khoa Co dién &
Cong trinh, cdc ban bé dong nghiép cing véi su nd luc cb gang cua ban thén,
dén nay ban khéa luan tot nghiép da hoan thanh.

Em xin chéan thanh cdm on t6i ban lanh dao khoa Co di¢én & Cong trinh,
cdc thay cd gido trong bd mdn K thuat xay dung cong trinh, dic biét 1a cd gido
ThS. Lé Thi Hué di tao diéu kién, huéng din tan tinh dé em hoan thanh tot d6
an tot nghiép duoc giao.

Em xin guri 101 cam on dén nhitng dong nghiép, cdc ban bé da c6 nhiing ¥
kién quy bdu trong thdi gian qua gidp em hoan thanh ban khéa luan tot nghiép
ctia minh. Pong thoi em gui 16i cam on dén nhitng ngudi than da tao dicu kién

thuan lgi dé em hoan thanh nhiém vu hoc tap.

Sinh vién thwc hién
Cuong
Pham Vin Cuong
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PAT VAN PE

Trong sy nghiép cong nghi€p hod, hi¢n dai hod cua dat nudec, nganh xay
dung co ban dong mot vai trd hét stirc quan trong. Ciing v6i sy phat trién manh mé
cua moi linh vuc khoa hoc va cong nghé, nganh xdy dung co ban da va dang cé
nhimg budc tién dang ké. Bé dap tmg dugc cac yéu cau ngly cang cao cia xi hoi,
ching ta cin mot ngudn nhan luc tré 12 cdc k§ su xdy dung c6 di pham chit va
ning lyc, tinh than cong hién dé tiép budc cac thé hé di trudc, xay dung dit nudc
ngay cang van minh va hi¢n dai hon.

Sau 4,5 nam hoc tdp va rén luyén tai truong Pai hoc Lam Nghi¢p Viét Nam,
khéa luan tdt nghi¢p nay 1a mot diu 4n quan trong danh dau viéc mot sinh vién da
hoan thanh nhiém vy ctia minh trén ghé giang dudng dai hoc. Trong pham vi khoa
luan t6t nghiép ctia minh, em da cb ging dé trinh bay toan bd cac phan viéc thiét ké
va thi cong cong trinh: “chung cw APAX STUDIO-”. N6i dung ctia khoa luan gdm
cdc phan:

- Phan 1: Kién trac

- Phin 2: Két ciu

- Phan 3: Thi cong

- Phan 4: Lap téng du toan

Thong qua khéa ludn tot nghi¢p,-em mong mudn c6 thé hé thé)ng ho4 lai toan bd
kién thire da hoc cling nhur dwa gidi phap vat lidu va két cAu moi vao trién khai cho
cong trinh. Do kha ning va.thoi gian han ché, db an t6t nghiép cua em khong thé
tranh khoi nhimg sai sot. Em rdt mong nhan duoc su chi day va gép y cta cac thiy
cd ciing nhu cua cic ban sinh vién khac dé co thé thiét ké duoc cac cong trinh hoan
thién hon sau nay.

Ha Noi, ngay 01 thang 08 nam 2018
Sinh vién thwc hién
Cuong
Pham Vin Cuong



CHUONG 1
KIEN TRUC CONG TRINH

1.1. Giéi thiéu vé cong trinh

Tén cong trinh: Chung cu APAX STUDIO

Pia diém xay dung: Vin Cao — Ba Pinh — Ha Noi.

Trudce sy phat trién cua xa hoi, tir diéu kién thuc t& & Viét Nam va cu thé 12 &
Ha Noi thi chung cu 1a mét trong cdc thé loai nha & dugc xay dung nham giai quyét
van dé thiéu nha ¢. Nha & chung cu (do cac can hd hop thanh) tiét kiém dugc dit dai,
ha tang k¥ thuat va kinh té. Sy phat trién theo chiéu cao'cho phép cac do thi tiét kiém
duoc dat dai xay dung, danh ching cho viéc phat trién co'sd ha t?mg thanh phé cling
nhu cho phép t chirc nhitng khu vuc cay xanh nghi'ngoi giai tri.

Pay 1a mot trong nhimg mo hinh nha & thich-hop cho d6 thi, tiét kiém dat
dai, dé dang dap ung dugc dién tich nhanh.va nhiéu, tao ra diéu kién séng tot vé
nhiéu mit nhu: méi truong séng, giao duc, nghi-ngoi, quan hé xa hoi, trang thiét bi
k¥ thuat, khi hau hoc, bd mat d6 thi hién.dai van minh. Do vay cong trinh Chung Cu
APAX STUDIO duoc xay dung nham dap.mg cac muc dich trén.

Cong trinh nam trong quy.hoach téng thé cia khu d6 thi méi nén duge bd tri
rat hop 1y. Nam gin cac duong giao thong do thi, giit khoang cach tdi wu so véi cac
cong trinh 14n can...Xung quanh céng trinh c6 céc cdy xanh, gan hd tdy , gin cong
vién . Tao diéu kién song tot nhat cho nguoi dan.

Cong trinh chung 'ctreao ting APAX STUDIO 13 mot trong nhiing cong trinh
nam trong chién luoc phat trién nha & cao cip trong d6 thi cia Thanh phd Ha Nbi.
Nam vi tri phia Dong ctia thanh phd véi hé thong giao théng di lai thudn tién, va nam
trong viing quy hoach phat trién ctia thanh phd, cong trinh da cho thiy 6 vu thé vé vi
tri cua no.

Cong trinh c6 kich thudc mat béng 14,8x44,4m, dién tich san téng dién hinh
748,8m”, gdbm 16 ting (ngodi ra cdon c¢6 mot ting ham dé lam gara va chira cac thiét
bi ky thuét), t?mg 1 dung lam khu dich vy, ctra hang nham phuc vu nhu cu cua
ngudi dan sdng trong cac can hd va ngudi dan trong khu vire. Tir ting 2 t6i tang 15

dung bo tri cac can hd.



1.2. Céc giai phap kién tric
1.2.1. Gidi phdp vé mdt bing

Mit bang cia cong trinh 12 1 don nguyén lién khdi hinh chit nhat 46,8m x
16m, ddi xtmg qua tryc giira. Cong trinh gdm 1 ting ham va 15 ting phia trén.

Téng ham dat & cao trinh -3,00m voi1 cbt TN, voi chiéu cao téng la 3m, co
nhiém vy lam gara chung cho khu nha, chta cac thiét bi k§ thuat, kho cap thang
mdy, tram bom nudc cép, khu bép phuc vu.

Téng 1 duoc chia lam hai ph?m, mot phén dat ¢ cao trinh -1,00m, cao 4,7m
diing bé tri 16i vao tao ra khong gian thoang ding trude khu dich vu va & cao trinh
0,00m, cao 3,7m dung bd tri khu dich vu. Tang 1 duee'thiét ké 1am nhiém vu nhu
mot khu sinh hoat chung g6m mot phong tra, cafe; mot khu'dich vu phuc vu cho cac
hoat dong sinh hoat cta khu dan cu, mot khu bach hoa.
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Hinh 1.1: Mt bang tang dién hinh

Tur téng 2 dén t?mg 15, mbi téng duoc ciu tao thanh 8 ho khép kin, mdi hod

gdm  c6 4 phong, c¢6 dién tich trung binh khoang 60m>. Mdi can ho c6 2 mat tiép
xdc v6i thién nhién. Cu tao ting nha c6 chiéu cao thong thuy 13 2,9m twong ddi
phit hop véi hé thong nha & hién dai s dung hé thong diéu hoa nhiét do vi dam bao

tiét kiém ning lugng khi sir dung.

Cau tao cua mot can ho:

- Phong khach



- Phong bép + vé sinh

- Phong ngu 1

- Phong ngu 2.

Vé giao thong trong nha, khu nha gdm 2 thang bo va 2 thang mdy 1am nhiém
vu phuc vu luu thong. Nhu vay trung binh 1 thang bg, 1 thang may phuc vu cho 4
ho trén mot tang 1a twong ddi hop 1y.

Tang thuong c6 bd tri sdn thuong vi mai bang rong lam khu nghi ngoi thu
gidin cho céc ho gia dinh ¢ tang trén, va c6 2 bé nudc cung cap nude sinh hoat cho
cac gia dinh.

Nhin chung, cong trinh dap tmg dwoc tit ca nhimg'yéu ciu ctia mot khu nha ¢
cao cap. Ngoai ra, v6i loi thé ctia mét vi tri dep nam ngay-gitta trung tim thanh phd,
cong trinh dang 1 diém thu hat véi nhiéu nguoi, dac biét 1a cic can bo va dan cu
kinh doanh 1am viéc va sinh séng trong ndi thanh
1.2.2. Gidi phdp vé mdt ditng

Mit dtng thé hién phan kién trac bén ngoai cta cong trinh, gép phan dé tao
thanh quén thé kién trac, quyét dinh dén nhip di¢u kién trac cua toan bd khu vuc
kién tric. Mat dimg cong trinh dugc trang tri trang nha, hi¢n dai, véi hé théng cua
kinh khung nhém tai cac cin phong. V6i cac can hd c6 hé théng cira s6 mo ra
khong gian rong lam tang tién nghi, tao cam giac thoai mai cho nguoi st dung. Céc
ban cong nhod ra s€ tao khong gian-thong thoang cho cac can hd. Gitra cac can hd
duogc ngan bdi tuong xay 220, gitta cac phong trong 1 can ho dugc ngan boi tuong
110, trat vira xi mang 2 matva lan son 3 16p theo chi dan ki thuat.

Hinh thtrc kién trac cta cong trinh mach lac, rd rang. Cong trinh cé bd cuc
chit ch& va quy md pht hop chirc ning sir dung, gop phan tham gia vao kién trac
chung cta toan thé khu d6 thi.

Chung cu c6 chiéu cao 50,95 m tinh téi dinh, chiéu dai 46,8m, chiéu rong

16m. La mdt cong trinh ddc lap, véi cau tao kién truc nhu sau:
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mA ®gng trbdc c-a
t1 1:100

mA ®gng trdc 7-1
t1 1:100

Hinh 1.2:"Mat dung cong trinh

Mit dung phia trude cia cdng trinh dugc cdu tao don gian, gdm ciac mang
tudng xen k& 12 cdc 6 cira kinh, nhdm thong gi6 va ldy anh sang tu nhién. Mit trudc
phing dé giam tac dong cua ‘taiitrong ngang nhu: gio, bdo...Bén ngoai str dung céac
loai son mau trang tri, tao-vé dep kién trac cho cong trinh.

Mait bén va mat sau cua cong trinh c¢é cic ban cong nho ra 1,2m, nham tang
dién tich str dung cua nha. N6 ciing duoc trang tri va lap dit cac cira kinh tuong tu
nhu mat ding phia trudec.

1.2.3. Gidi phdp vé mdt cit

Cao d6 cta ting ham 12 3m, tng 1 12 3,7m, thuan tién cho viéc st dung lam
siéu thi cAn khong gian st dung 16n ma van dam bao nét thAm my. TU tang 2 trd 1én
cao do cic tang 1a 3m, khong lp tran gia do cic tang ding lam nha & cho cdc hd
dan c6 thu nhap trung binh nén khéng yéu cau qué cao vé tham my. Mdi cin ho cé
1 cua ra vao 1500x2250 dat ¢ hanh lang. Cira ra vong céc can phong la loai ctra 1
canh 800x1900. Cac phong ngi déu c6 cdc cira sd 1200x1800 va 16i di thudn tién

dan ra ban cong dé 1am tang thém su tién nghi cho cudc song.
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1.3. Cac giai phap k¥ thuat cia céng trinh
1.3.1. Gidi phdp thong gid, chiéu sdng.

Théong gié: La mot trong nhitg yéu ciu quan trong trong thiét ké kién trac
nham dam bao vé sinh, strc khoé cho con ngudi khi lam viéc va nghi ngoi.

V& nodi bd cong trinh, cdc phong déu co cira s6 thong gié truc tiép. Trong mdi
phong cua can hd b tri céc quat hoacX diéu hoa dé thong gié nhan tao vé mila he.

Chiéu sang: Két hop chiéu sang tu nhién va chiéu sang nhan tao trong do6
chiéu sang nhan tao 1a chu yéu.

Vé chiéu sang ty nhién: Cc phong déu duoc 1y anh sang ty nhién théng qua
hé théng s6, ctra kinh va ctra mé ra ban cong.

Chiéu sang nhan tao: Pugc tao ra tir hé théng bong.dién lép trong cac phong
va tai hanh lang, cau thang bo, ciu thang may.
1.3.2. Gidi phdp cung cip di¢n

Hé théng nhan dién tur hé théng dién chung cua khu d6 thi vao cong trinh
thong qua phong may dién. Tir day dién duoe-dan di khip cong trinh thong qua
mang ludi dién ndi bo. Ngoai ra khi bisy c6-mat dién c6 thé ding ngay mdy phat
dién du phong dit ¢ ting ham dé phat cho-¢ong trinh.

1.3.3. Gidi phdp hé thong chéng.sét va néi dit

Chdng sét cho cong trinh bang hé thdng cac kim thu sét bang thép $16 dai
600mm lip trén cdc két ciu nhod cao va dinh cta mai nha. Céc kim thu sét dugc ndi
v6i nhau va ndi voi dat bangcac thép ¢10. Coc ndi dat ding thép géc 65x65x6 dai
2,5m. Day ndi dat dung thép det 40 4. di¢n trd ctiia h¢ théng ndi dat dam béo nho
hon 10Q.

Hé théng ndi dit an toan thiét bi dién dugc ndi riéng doc 1ap véi hé¢ théng ndi
dat chdng sét. Pién tré ndi dat cua hé thong ndy dam bao nho hon 4Q. Tat ca cac
két cdu kim loai, khung ti dién, vo hop Aptomat déu phai dugc ndi tiép véi hé
thong nay.

1.3.4. Gidi phdp cdp thodt nuwéc

Ngudn nude duoc 14y tir hé thong cip nuéc khu vuc va dan vao bé chia
nudc ¢ ting him,bé nudc mdi, bang hé théng bom tu dong nudc duoc bom dén
tirng phong thong qua hé thdng gen chinh & gan phong phuc vu.
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Nudc thai dugce ddy vao hé thong thoat nude chung cta khu vuc.
1.3.5. Gidi phap cwu hod

Pé phong chdng hoa hoan cho cong trinh trén cdc tang déu bb tri cac binh clu
hoa cam tay, hong ctru hoa iy nudc truc tiép th bé nuéc mai nham nhanh chéng
dap tat dam chay khi moi bat dau.

Vé thoat ngudi khi co chay, cong trinh ¢6 hé théng giao théng ngang 1a hanh lang
rong rdi, c¢6 lién hé thuan tién v6i hé thong giao thong dung 1a cdc cau thang bd tri
rat linh hoat trén mit bang bao gdm ca cau thang bd va ciu thang may. Ctr 1 thang
mdy va 1 thang bd phuc vu cho 4 cin ho ¢ mdi tang.

1.3.6. Cdc théng sé, chi tiéu co bin
- Mat d6 xdy dung duoc xac dinh bang cong thirc:S,e/S
Trong do: S,q — Dién tich xay dyng cta cong trinh
Sy= 44,4x14,8 = 657,12m’

S — Dién tich toan khu dét, S= 1700m’
(Bao gdm dién tich xay dung CT, dudng giao théng, cac khu vui choi, giai tri ...)
Vay hé s6 xay dung 12 657,12/1700 = 0,387 <.0,4 (0,4- hé sd x4y dung cho phép)
1.3.7. Vat li¢u sir dung trong cong trinh
- Doi véi két cau chiu lye:

+ Bé tong st dung cd cap bén'B20, dung bé tong thuong pham tai cac tram
tron dua dén. Dé rat ngan tién do, bé tong cé sir dung phu gia va duoc tinh toan cap
phéi bao dam bé tog dat curdng do theo yéu cau.

+ Thép chiu lyc dung thép All, cuong d§ Ry = R, = 2800 kG/cm2, thép dai
dung thép Al, cuong 46 Ry =R, = 2300 Kg/cm?2.

+ Gach xay tudng ngan giita cac cian ho va giira cac phong dung gach rong
c6 trong luong nhe, dé lam giam trong luong cua cong trinh.

+ Duing cdc loai s6i, d4, cat phit hop véi cip phdi, ddm bao mac cua vira va
khéi xdy theo ding yéu cau thiét ké.

+ Tén: Dung dé che cac mai tum phia trén cong trinh, tao vé dep kién truc.
St dung ton lanh mau dé giam kha ning hap thu nhiét cho cong trinh.

- Vat li¢u dung dé trang tri kién trac, ndi that:



+ Ctra kinh: St dung ctra kinh c6 trong lugng nhe, nhung dam bdo duoc
cuong do. Chiu dugc cac va ddp manh do gio, bao va c6 kha nang cach am cach
nhiét tdt.

+ Céc loai gach men dung dé dp, 1at: chéng duoc trdy xudc, c6 hoa van ndi
tiét phtt hop vdi loai son dung dé son tuong, tao vé dep tham my cho khong gian
bén trong phong.

+ G6 dung 1am ctra va ndi that bén trong phong: Sir dung cac loai gb dic
chic, khong bi mbi mot, ¢6 thoi gian su dung trén 30 nam.

+ Son: Dung son ¢6 kha niang chéng dugc mua bio, khong bi thim, khong
bi nAm mdc.

- Ngoai nhiing vat liéu da néu ¢ trén, cong trinh con st dung cac loai vat li¢u chéng
tham (Sika), x6p cach nhiét, ...
1.4. Piéu kién khi hu, thiy vin

Cong trinh nam & Ha Noi, nhiét do.binh quan trong nam la 27°C, chénh l1éch
nhiét do gitra thdng cao nhat (thdng 6) va thang thip nhit (thang 1) 1a 12°C.

Thoi tiét chia 1am 2 mba ro rét-Muanéng ( tir thang 4 dén thang 11), ma
lanh (tir thang 12 dén thang 3 nam sau).

D6 am trung binh 75% - 80%.

Hai hudng gi6é chii yéu'la huéng gié Pong Nam va Pong Bic. Thang cé siic
gi6é manh nhat 12 thing 8, thdng cé-stc gié yéu nhat 1a thang 11, téc do gié 16n nhat
la 28m/s.

Dja chit cong trinh thudc loai dit yéu nén phai chi y khi lya chon phuong 4n

thiét ké méng.



CHUONG 2
GIAI PHAP KET CAU VA TAI TRONG TiNH TOAN

2.1. Cac giai phap két ciu

Cong trinh xay dung dat hiéu qua kinh té thi dau tién 1a phai lya chon mdt
so d6 két cAu hop 1y. So d6 két cAu nay phai thoa mén duoc cac yéu cau vé kién
tric, kha nang chiu lyc, do bén virng, on dinh va tiét kiém.
2.1.1. Cdc hé két ciu chiu luc co ban ciia nha nhiéu ting

2.1.1.1.Cdc céu kién chiu lyc co bén ciia nha
Céc cau kién chiu luc co ban caa nha gém cae loai sau:
- CAu kién dang thanh: Cét, dam, .
- CAu kién phéng: Tuong dac hodc co 16 cira, hé Twéi thanh dang gian phflng, san
phang hodc c6 suon,

- Cau kién khong gian: Lai cimg va lu6i hopiduge tao thanh bang cach lién két cac
cAu kién phéng hodc thanh lai véi nhau. Du6i tde dong cua tai trong, hé khong gian
nay lam viéc nhurmot két cAu doc 1ap.

Hé két cau chiu luc cta nha nhiéu tang 12-b6 phan chu yéu cua cong trinh nhén cac
loai tai trong va truyén chung xuéng nén'dit, n6 duoce tao thanh tir mot hodc nhiéu
cAu kién co ban ké trén.
2.1.1.2.Cdic hé két ¢du chiu lie ciia nha nhiéu ting

Hé khung chiu lwe (I): HE nay dugc tao bdi cac thanh dung (cot) va thanh
ngang (dim) lién két ctmg tai nhitng chd giao nhau gitta chung (nit). Cac khung
phang lién két v4i nhau bang cac thanh ngang tao thanh khung khong gian. Hé két
cAu nay khéc phuc dugc nhugc diém cua hé két cdu tuong chiu lyc. Nhung nhuogc
diém cta phuong an nay 1a tiét dién ciu kién 16n (do phai chiu phan 16n tai trong
ngang), 46 clg ngang bé nén chuyén vi ngang 16n va chua tan dung dugc kha
nang chiu tai trong ngang cua 16i cing.

Hé tuong chiu lire (I): Trong hé nay cic cdu kién thang dtng chiu luc ciia nha la
cac tuong phang. Vach cimg duoc hiéu theo nghia 1a cdc tim tuong duoc thiét ké dé
chiu tai trong dng. Nhung trong thyc té, d6i véi nha cao ting, tai trong ngang bao

gi0 cling chiém uu thé nén céac tam tuong duogc thiét ké chiu ca tai trong ngang va
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tai trong dung.Tai trong ngang truyén dén cac tAm tudng qua ban san.Céac tudng
cimg 1am viéc nhu cac dim consol c6 chiéu cao tiét dién 16n.Giai phap nay thich
hop voi

cong trinh ¢6 chiéu cao khong 16n va yéu cau cac khoang khong gian bén
trong khong qua 16n.

Hé [oi chiu lyc (111): Loi chiu lyc c6 dang vo hop rSng, tiét dién kin hodc ho
c6 tac dung nhan toan bd tai trong 1€n cong trinh truyén xuéng dat. He 16i chiu luc
duoc tai trong ngang kha tot va tan dung vach tudng bé tong ct thép 1am véch cau
thang. Tuy nhién, dé hé két cAu tan dung duoc hét tinh ning thi san phai day va chét
lugng khi thi cong giita chd giao clia san va vach phaisddm bao.

Hé hdp chiu e (IV): Hé nay truyén luctrén nguyén tic cac ban san duoc
g6i vao két cdu chiu tai nim trong mit phang twdng ngoai ma khoéng can cac goi
trung gian bén trong. Hé nay chiu tai trong rat'1én thich hop cho xay dung nhiing

toa nha siéu cao tang (thudng trén 80 ting).

Hinh 2.1: Phdn loai hé két cdu chiu luc trong nha nhiéu ting
2.1.2. Cdc hé hon hop va so dé lam viéc ciia nha nhiéu ting
Céc hé hon hop duoc tao thanh tir sy két hop gitra hai hoac nhiéu hé co ban noi

trén, mot s6 hé hdn hop thudng gip nhu sau:
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- H¢ khung-tuong chiu luc;

- H¢ khung-16i chiu luc;

- H¢ khung-hop chiu lyc;

- Hé hdp-16i chiu lyc;

- H¢ khung-hdp-tuong chiu luc,v.v...

O céc hé két cAu hdn hop trong do6 co6 su hién dién cua khung, tuy theo cach
1am viéc cua khung ma ta s& ¢ so do giang hodc so d6 khung giang.

So do giang: Khi khung chi chiu dugc phén tai trong thing dimg twong tng
voi dién tich truyén tai dén né, con toan bo tai trong ngang va mot phan tai trong
thang dung do cdc két cAu chiu tai co ban khéc chius@8t, tuong, hop,v.v...). Trong
so do nay, tat ca cac nut khung déu c6 cau tao khép hodc tat ca cdc cot déu co do
ctimg chdng ubn bé vo ciing. Theo cich quan niémnay . tat ca cdc hé chiu luc co ban
va hdn hop tao thanh tir cac tuong, 16i va hop chiu lue ciing déu thudc so dd giang.

So do6 khung-giang: Khi khung ciing tham gia chiu tai trong thang ding va
ngang véi cdc két ciu chiu luc co ban khac. Trong trudng hop nay, khung c6 lién
két cung tai cdc nit (khung ctng).Theo cdeh quan niém nay, hé khung chiu luc
cling duoc xép vao so dd khung-giang.

2.1.3. Pdnh gid, lwa chon gidi phdp két ciu cho cong trinh

Qua viéc phan tich va‘chi ra uu, nhuogc diém cua tung hé két cAu chiu luc
trong nha nhiéu tang thiy rang viécstr dung két cau 16i chiu tai trong dimg va ngang
két hop véi khung s& lam ting hiéu qua chiu luc cua toan hé két ciu dong thoi nang
cao hi¢u qua su dung déi. voi khung khong gian. Pac biét, khi co sy hd tro cta 16i s&
lam giam tai trong ngang tic dung vao timg khung. Do vy, giai phap két cau cho
cong trinh chung cu APAX STUDIO 14 hé hon hop két cau khung ¢t chiu luc, dam
bé tong cot thép két hop vai 16i chiu tai trong ngang (theo so dd khung-gidng).
2.1.4. Lwa chon vit ligu lam két cdu cong trinh

Bé tong str dung: Bé tong cip d6 bén B25 co:

Cuong d6 tinh toan chiu nén - R, = 14,5MPa = 1450T/m’;
Cuong dg tinh toan chiu kéo - Ry, = 1,05MPa = 105T/m?.

C6t thép: Cot thép loai CII co:

Cuong dg tinh toan chiu kéo, nén - Ry =R .= 280Mpa;
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Cuong dg tinh toan chiu cit - Ry, = 225Mpa.
2.2. Lwa chon so' bd kich thuée cAu kién
2.2.1. Lwa chon chiéu day san
Cong thirc xac dinh chiéu day ban san nhu sau:

ho= 2w @2-1)

m

Trong do:

D - hé sd phu thudc vao dic tinh cua tai trong theo phwong dimg tac dung
1én san, D =0,8 - 1,4;

1 - nhip tinh toan theo phuong chiu luc cua ban san;

m - hé sb phu thudc vao dac tinh lam viéc cua san, m = 35 + 45 cho san lam
viéc theo 2 phuong va m = 30 + 35 cho san lam vi¢c theo 1 phuong;
Tinh toan: O san c6 ty s6 canh 16n nhét 13 15/1§=7,4/4,2 = 1,76 < 2 = san la ban

ké bon canh lam viéc theo hai phuong.
D061 vo1 nha cao tang tai trong 16n nén_:

Liy D = 1; m = (35+45).
S> hy = (Lot 1420 = (93 +12)0
®7 45 735 =3 '

Viy chon hy = 0,10m = 100mm.cho-toan bg san tang dién hinh ciia cong trinh.
Doi véi san tang 1 chon chiéw dayla 200mm.
2.2.2. Xdc dinh tiét di¢n dam

Chiéu cao tiét dién dam h, chon so bd theo nhip:

hd=i><zd (2-2)
m,

Trong do:

l4 — Nhip cua dam dang xét;

my — Hé s6 ké dén vai trd cua dam (Vé6i dam phu: m, =12+20; v6i dam
chinh: m, =8-+12; v4i doan dam consol: m, =5+7).

Bé rong tiét dién dim by chon trong khoang (0, 3 +0,5) xh, .

Dam chinh:(L=7,4m);bgin=(0,3 +0,5)h;=(18,51:46,25)cm
12



=> Chon by = 30(cm)

hg = (1/8 + 1/12)L = (1/8 + 1/12)x740 = ( 61,7+ 92.5)cm => Chon hy =

70cm; Dam chinh ¢6 nhip L = 740 cm chon dam c6 tiét dién (30x70) ;

Dam phu: (L = 7,4m)hg= (1/12 + 1/20)L =(1/12 + 1/20) x 740 = (37+ 61,7)

= Chon hy=50 ; bgim = (0,25 + 0,5)hy => Chon by = 25(cm) (dém phu tai
chd thong tang), chon dam tiét dién va (25x50), va mot sé dim phu khic

duogc tinh dudi bang.

Bang 2.1: Bang la chon kich thuéc tiét dién dAm ting dién hinh

Tiét dién tinh ]
Tén Loai Nhip Tiet dién chon
TT . . toan
dam dam Lmax
b (cm) | h«(cm) b h
1 D2-1 Chinh 7,4 24,67 61,67 30 70
2 D2-2 Phu 7,4 18,50 46,25 25 50
3 D2-4 Phu 7,4 18,50 46,25 22 50
4 D2-5 Phu 4,0 10,00 25,00 22 35

Dbi v6i cic tang khéc, ¢d¢ tiét dién dam ciing duogc tinh toan twong tu va
duoc thé hién trong cac ban ye.
2.2.3. Xdc dinh tiét dién cot

Kich thudc tiét dién cot dugeschon theo cong thtrc sau:

Aj'C=(1,2+1,5)><% (2-3)
Trong do:
N — Luc doc so bo xac dinh theo cong thirc:
N=Fxgxn (2-4)

F — Dién tich mit san truyén tai trong 1én cot dang xét;

q — Tai trong tuong duong tinh trén mdi mét vudng mit san (tai trong thudng
xuyén va tai trong tam thoi), theo kinh nghiém g= (1+1,5) T/m?;

n — S6 san phia trén tiét dién dang xét (ké ca mai);

R, — Cudng do tinh todn vé nén ctia bé tong ;
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k=(12+1, 5) — Hé s6 xét dén anh huong khac nhu mémen udn, ham lugng

cot thép, do manh cua cot.

Cot sau khi chon phai kiém tra lai diéu kién vé d6 manh theo phuong canh ngén:

@:%g[&b]:u 2-5)
l
A, =—2— <1 =120 2-6
% 0,288xb ] ( )
7400 7400
g
%
= 7
oo g
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Hinh 2.7: Mt bang dién tich chiu tii cét giita C1

7400 7400

c2

3700

o

7400

*****

Hinh 2.8: Mt bang dién tich chiu tdi cét bién C2

Vi Du : tinh toan ¢t C1 :
Fs = ( Li2/2 +L23/2) X (LAB/2 + L]gc/z):( 3,7 + 3,7) X (3,7 + 3,7) = 54,76 m2 s
Nei=Fxqxn=54,76x 1,2x16=1051,39 T

Aye= A% =kx—12x 1?115’89 —0.87 Chon Ac = bxh = 90x100

R,

Bang 2.2.: Bang lra chon kich thuée tiét dién ciia ct

, Ac=b.h .
TT | Cot | F, N, A’ | Ac(m) A, | Ay | Kiém tra
b(cm) | h(cm)

1 | Cl1 |54,776 |1051,39 | 0,87 | 0,90 90 100 | 2,88 | 9,99 | Thoa man

2 | C2 |27,38| 525,70 | 0,435 | 0,48 60 80 | 4,32 | 14,99 | Thoa man

Vay tiét dién cot theo chiéu cao t?mg léiy nhu sau:
+ Cot Cl1:
Tir ting ham dén tang 5: bxh = 900x1000mm
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Tir ting 6 dén ting 11:  bxh = 850x950mm
Tir ting 12 dén tang mdi: bxh = 800x900mm.
+ Cot C2: Gilt nguyén tiét dién.
2.2.4. Xdc dinh tiét di¢n 16i thang mdy
Theo TCVN 1998 quy dinh d§ day cua 16i thang mdy khong nho hon mot

trong hai gid tri sau: {150mm; %Ht =%3700= 185mm}.

Vay so bo chon do day cua 16i thang mdy 1a 250mm. Déi véi tiét dién tudng

tAng ham ta chon bang véi tiét dién cua 16i thang mdy 13 250mm.

2.2.5. Mt bing két ciu % :

4 . J ~ ! ."“" < A - M A
Tu céc két qua tinh toan va giai phap da chon ta tién hanh 1ap mat bang ket
. . f S

cau, chi tiét xem cdc ban vé KC... Tu do toa A{?trinh dugc md hinh trong

phan mém Etabs 9.7.4 nhu hinh 2.8. ~

1
“A

Hinh 2.9: M6 hinh 3D ciia céng trinh trong phan mém Etabs
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2.3. Tinh toan taii trong
2.3.1. Tinh Tai
2.3.1.1. Tinh tai hoan thién

Tai trong céc 16p tinh tai hoan thién dugc tinh todn theo cong thire sau:

g =4 2-7)

Trong do:

g — Tai trong tiéu chuan : ¢* = h,, Xy (Kg/ mz) :

hy — Chiéu day 16p hoan thién (m);

¥V — Trong luong riéng (Kg/m3);

n— Hé sb do tin cay.

Céc gid tri tai trong tinh todn cy thé duoc thé hiéntrong Bang Al, A2 A3 Phu luc.

So db tinh tai san tic dung 1én ting dién hinh trong Etabs duoc thé hién trong
hinh A.1 phan phu Iyc.
2.3.1.2. Tinh tai twong xdy, vdach ngan
Tuong ngan gitta cac phong trong mot can ho day 110mm, tudong bao chu vi nha va
tuong ngan gitta cac can ho day 220mm .

Chiéu cao tudng dugc xde'dinh:

h,=H — hy (2-29)

Trong do6 :

h, - Chiéu cao tuong;

H - Chiéu cao tangnhi;

hy,, - Chiéu cao dam hodc san trén tuong twong tng.

Khi tinh trong luong tudng, mot cach gin dang ta phai trir di phan trong
lugng do cua di, ctra s6 chiém cho ta giam di 30% bé“mg cach ta nhan v&i hé s6 0,7.
Tinh tai tuong xay va vach ngan dugc xem trong Bang A4 Phu luc.

So d6 tinh tai tuong tic dung Ién tang dién hinh trong Etabs xem trong hinh
A2 phén phu luc.
2.3.1.3. Tai trong ban than

Tai trong ban than cua cong trinh duoc chuwong trinh tinh todn két ciu Etabs
ver 9.7.4 tu dong tinh toan theo khai bado véi hé s6 ké dén trong lugng ban than 1a 1,1.
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2.3.2. Hoat tdi
Hoat tai cua cac phong dugc iy theo tiéu chuén tai trong va tac dong TCVN
2737-1995 va duogc thé hién trong bdang A7 Phu luc.
2.3.3. Tdi trong gio
2.3.3.1. Tinh todn tdi trong gi6 thanh phan tinh
Ap lyc gié tiéu chuan thanh phan tinh luén dugc tinh theo cong thic sau:

W;=W, xk,;xc (daN/m*) 2-9)

Trong do:

W, — Gid tri 4p luc gi6 ldy theo ban d6 phan ving & phu luc D va diéu 6.4

k,; —He¢ sO tinh dén sy thay d6i cua dp luc gib tai tang thit j theo do cao z tra
trong bang 35;

¢ — Hé s6 khi dong 14y theo bang 6.

Tai trong gid tiéu chuan thanh phan tinh tai mutc san-thu j s& la:
W,'¢= WxS, (daN) (2-10)
Trong do:

S; — Dién tich mdt don gioé twong (rng -mai moi muc san, dugc tinh theo cong
thitc S; = (hy+h;, ;) x B/2 véi (hj, hjg).Ja chi€u cao tang thit (j, j+1), B 1a bé rong mat
don gio6 cua cong trinh.

Tai trong gid tinh toan thanh phan tinh tai mic san th j s& 1a:

WjT’TTz Tx W, (daN) 2-11)
Trong d6: y — hé sd do tin'edy cua tai trong gié, y=1,2.
2.3.3.2. Tinh todn tai trong gio dong

Diéu dau tién ma ching ta can hiéu thanh phan dong cua tai trong gi6 tic
dung 1én céng trinh 13 lwc do xung cua van tée gié va luc qudn tinh cia cong trinh
gdy ra. Gi4 tri cua luc ndy dugc xac dinh trén co so thanh phén tinh cua tai trong gié
nhan véi cdc hé s6 c6 ké dén anh huong cua xung van tde gié va lyc qudn tinh cua
cong trinh.

a. Xdc dinh pham vi tinh todan
Thanh phan dong cia tai trong gié phai duoc ké dén khi tinh todn cdc cong

trinh thép, try, 6ng khéi, cot dién, thiét bi dang cdt, hanh lang bang tai, cdc gian gia
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16 thién, cdc nha nhiéu ting cao hon 40m, cic khung ngang nha cong nghiép mot
t?mg mot nhip c6 do cao trén 36m va ti s6 do cao trén nhip 16n hon 1,5.
Can ctr dac diém cong trinh, tic gia quyét dinh tinh todn tai trong gié dong.
b. Xdc dinh cdc théng sé dpng luc hoc phuc vu tinh todn
Ngay nay, voi sy hd trg ctia may tinh dién tir va cdc phin mém chuyén nganh
viéc tinh todn da tré nén nhe nhang hon rat nhiéu.Diéu dau tién sau khi chét tai
trong dung xong 12 ta cin quan tdm dén cdc gid tri tai trong tham gia cAu thanh tai
trong gy giao dong cho cdng trinh. Vi du nhu trong Etab$ ta can lya chon Define
Mass Source theo From Load véi (Tinh tai + 0,5 Hoat tai).
Nhirng thong sd dong luc chung ta quan tim.dé'1a chu ky T, khdi luong céc
tang M;, chuyén vi ciia mdi ting tht j véi dang dae dong thiri 1a yji.
¢. Xac dinh thanh phin ddng cia tai trong gié do xung vin tc giy ra
c.1. Xdc dinh hé sé dp luc dong ¢ doi véi timg mirc cao dj san thirj
Xac dinh hé sb 4p luc dong G dbi voitimg muc cao do san thi j duoc ndi suy
theo bang 3 trong TC 229-1999 hodc tinh theo-cong thuc (A.32) trong phu luc A
cua TC 229-1999.
¢.2. Xdc dinh hé sé twong quan khéng gian dp lwc dong ||
Xac dinh hé s6 tuong quan khong gian ap luc dong [ tng véi céc dang dao
dong khac nhau cua cong trinh, khong thtr nguyén. Trong cong thuc (4.1) cua TC
229-1999, (] duoc 1dy bang ;. Néu-bé mit cong trinh ¢6 dang chit nhat dinh hudng
song song véi céc truc ¢o-ban trong hinh 1 thi cdc gid tri [1, 14y theo bang 4, trong
d6 cac tham sd p va y xac dinh theo bang 5, gid tri cua [, ddi v6i cdc dang dao
dong thir 2 va thi 3 1a (1, = (13 = 1. Céc gia tri trong bang 4 va bang 5 1ay theo
TCVN 2737-1995.
¢.3. Xdc dinh tan s6 va dang dao dong
Dbi v6i céc cong trinh xdy dung cin tinh todn véi s dang dao dong dau tién
cho ca hai phuong X va Y. Vi vdy, diéu dau tién 1a can xac dinh cdc dang dao dong
riéng 1€ 1an luot 13 theo hai phwong X, Y trong sb cdc dang dao dong ctia cong trinh.
Gid trj s duoc suy ra tir diéu kién thoa min bat dang thirc sau:

£< £,< f,.q (2 - 12)
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Trong do:
f, — Tan s cua dang dao dong tht s theo phuong dang tinh;
f..; — Tan sb ctia dang dao dong thir (s+1) theo phuong dang tinh;
f, — Gid trj tAn s dao dong riéng gi6i han quy dinh trong bang 2 diéu 4.1 — TC 229-
1999 (Luu ¥: d6i véi cong trinh bé tong & = 0,3; ddi voi cong trinh thép & = 0,15).
c.4. Xdc dinh gid tri dp luc tiéu chudn thanh phan gié déng do xung vén téc
gio gay ra
Ap dung cong thiic 4.1 trong TC 229-1999 nhu sau:
W,=W,x  xv (daN) (2-13)
Trong do:
W; — Gid tri tiéu chuan thanh phan tinh cta tii trong gi6;
¢ — Hé s6 4p luc dong ddi véi timg mirc cao 6 san thi j (khong thir nguyén);
v — Hé sb twong quan khong gian ap.luc dong (khong thir nguyén).
¢.5. Xdc dinh gid tri tiéu chudn ctia’'thanh phéan dgng tdi trong gié do xung
vdn toc gdy ra
Gid tri tiéu chudn thanh phan dong cia tai trong gié do xung van toc gy ra
duogc tinh theo cong thiic sau:
W,;= W, xS/ (daN) (2-14)
Trong do:
W,,; — Gia tr1 dp luc gid tiéu chuan thanh phan dong do xung van tdc giy ra;
S; — Dién tich vangdon gio tai cao do san thir .
d. Xic dinh thanh phan dong ciia tai trong gié do xung van téc va lie quan
tinh gay ra
d.1. Xdc dinh hé sé xdc dinh dp luc trung binh khong déi ciia tdi trong gio v;
Khi chia cong trinh ra 1am n phén, trong pham vi mdi phan tai trong gi6 c6
thé xem 13 khong ddi khi nhin thém véi hé s y; duoc tinh boi cong thirc:
jg"]; ¥, xW,,

v =

= 2-15
l iyz..xM. ( :
e j

Trong do:
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¥, — Hé s6 xac dinh 4p luc trung binh khong ddi cua tai trong gi6, néu chi xét
mot dang dao dong dau tién theo mdi phuong X hoac Y thii=1;
Yii — Chuyén dich ngang ti d6i cua trong tAim mirc san tht j ing voi dang dao
dong tht i (xudt ra tir Etabs);
M; — Khéi lwong ctia ting san thit j (xudt ra tir Etabs).
d.2. Xdc dinh &; - hé sé giam loga ciia dang dao dong thir i
Hé sd giam 16ga ctiia dang dao dong thir i dugc xac dinh theo cong thurc:

_NYx W 2-16)

g =
! 940x f,

Trong do:
y — sb d0 tin cdy cua tai trong gid, y = 1.2;
W, — Gid tri 4p luc gi6 14y theo ban dd phén viing & phu luc D va diéu 6.4;
f, — tan sd cua dang dao dong thtr i dang dung tinh toan gi6 dong.
d.3. Xdc dinh hé sé dong luc & g véi-dang dao dong thir i (khong thir
nguyén)
Sau khi xac dinh duogc hé sd & dic trung cho sy gidm 16ga cia dang dao
dong thu i, ta s& dwa vao hinh 2 trong TC 229-1999 dé xac dinh ra &,
d.4. Xdc dinh thanh phan dpng tdi trong gié do xung vin téc va luc qudn tinh gay ra
Gid tri tiéu chudn thanh phan-dong tai trong gié do xung van tdc va luc quin
tinh gly ra tac dong 1én tang tht j & dang dao dong thir i duoc xac dinh theo cong
thire sau (Luu y: Ddi véi méiphuong X hodc Y néu chi xac dinh 1 dang dao dong
cho tinh gi6 dong thi i = 1 nhung can hiéu 13 day 13 mot Mode nao d6 trong muoi
hai Mode dang dao dong giy ra, tir d6 ciing can ldy yii hop 1y):
Wi = M, <& xy, Xy (daN) (2-17)
Gid tri tiéu chuan ca tai trong gi6 tac dong 1én tang thu j (ca thanh phan tinh
va dong) s€ la:
W' = W+ Wy (daN) (2-18)
Gid tri tinh todn cia tai trong gid tac dong 1én tang thir j theo cong thic
(4.10) trong TC 229-1999 la:
WjTT = WjTC xB x7y (daN) 2-19)
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Trong do:

B — 12 hé s diéu chinh tai trong gi6 theo thoi gian st dung gia dinh cta cong
trinh (Xem trong bang 6 cua TC 229-1999).

Bang tinh todn tai trong gi6 dugc xem trong bang A8 — Al3 phu luc.

So dd tai trong gié tic dung vao cong trinh cho tang dién hinh xem hinh A3,
4,5,6 ph?m phu luc.
2.4. T6 hop tai trong

Céc to hop tai trong dugc tinh todn theo TCVN 5574-2012, cu thé nhu sau:

T hop 1: Tinh tai + Hoat tai;

T6 hop 2: Tinh tai + 0,9xHoat tai + 0,9xGi6 X;

T6 hop 3: Tinh tai + 0,9xHoat tai + 0,9xGié XX;

T hop 4: Tinh tai + 0,9xHoat tai + 0,9xGiérY;

T6 hop 5: Tinh tai + 0,9xHoat tai + 0,9xGi6 YY;

T hop 6: T hop bao (TH hop 1+5).

Trong dé: Gié XX 1a gi6 truc ddi v6i gid X, twong tu nhu vay voi gié Y va gid YY.
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3.1. Piéu kién dia chit cong trinh

CHUONG 3

THIET KE KET CAU NGAM

S4 litu dia chit cong trinh dugc xay dung dua trén Kkét qua cua thi nghiém

khoan tiéu chuan SPT.

Chi tiéu co 1y caa cdc 16p dat duoc ghi trong bang 3.1.

Bang 3.1: Chi tiéu co 1y ciia dat

. Do sau Cac chi tiéu
Bé day
day
STT Tén l6p 16p y N Y E, c
op ?
(m) (SPT) (T/m3)|(T/m?)|(T/m2)
(m)
1 Laop dat lap 2 30 |- |28 | 1,80 | 250 | -
2 Pit sét pha, déo chay 8 11+ 63 [823| 1,79 | 1070| 3,5
3 Pit cét pha, déo 9 20 | 129(152] 1,89 | 980 | 1,7
4 Pit c4t min, chit vira 9 29 | 20 | 29 | 1,99 | 1800| -
5 |Soi nhé va cdt hat trung, chit| - - | 100 | 48 | 2,65 5000| -

Trong do:

N - Gié tri xuyén SPT (Bua);

¢ - G6c ndi ma sdt theo'tieu chuan;

v - Dung trong tu nhi€n-cua dat (T/m3);

E, - Modun bién dang (T/m?);

¢ - Luc dinh két tiéu chuén (T/m?).

Nén dat khu vuc cong trinh bao gdm céc 16p dat ¢6 thanh phan va trang thai

nhu hinh 3.1:

23




MAT CAT DIA CHAT

28000

-1,00
s ) Dat dap, chiéu day 3m
] LOP 1 w0 18KN/m3; ¢ =28;Eo=0.25kN/cm2
N
O\
NN , \ "
o . Dat sét pha, chiéu day 8m, trang thai deo chay
S LOP\2 g=17.9kN/m3: ¢ =8.23c=35kN/m2 ; qc = 920kN/m2
N N fs = 32kN/m2 ; N 30 = 6.3 ; E o = 1.07kN/cm2
NN
\ \ -11,00
s 7,7 |
d // d // /
RISV
/ 7 Y / 7 Y
4 7 7/ 7 g /7 7 A - N N s 2
OV EOW Dat cat pha,chiéu day 9m, trang thai deo.
3 // , LEJP 3. g=18.9kN/m3; . ©=15.2; ¢ = 17kN/m2 ; qc =2800kN/m2
s / /’ R fs = 36kN/m2 ; N.30 = 12.9 ; E o = 0.98kN/cm2
Tl
/ // Y // // Y //
/ 7 Y / 7 Y
/ 7 Y / 7 Y /
7 / 7 / -
Y , 20,00
DAt cat min, chiéu day 9m, trang thai chat vira.
8 LOP 4 g=19.9kN/m3; ¢ =29 ;qc=4030kN/m2
< fs = 57kN/m2 ; N 30 = 20 ; E o = 1.8kN/cm2
-29,00
S4i nho va cét hat trung, trang thai chat .
g =26.5kN/m3 ; ¢ =48 ; qc = 12600kN/m2
fs = 86kN/m2 ; N30 = 100 ; E o = 5kN/cm2

Hinh 3.1: BDia chit ciia céng trinh
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* Nhan xét:
Tir tru dia chit ta thay:

Lép dat 1, 2, 3 1a cic 16p dat yéu khong du kha ning chiu lyc;

Lop dat 4 ¢6 bat dau kha nang chiu dugc tai trong cong trinh truyén xuéng;

Lop dat 5 ¢6 kha nang chiu tai rat tot.

* P& xuAt phwong an méng:

Cong trinh voi cac 16p dia chat nhu di phén tich ¢ trén va do cong trinh thi
cong & trong ndi thanh thanh phd Ha Noi do d6 khong dugc phép sir dung coc dong.
Theo céac diéu kién dia chat & trén va kha nang thi cong hién nay ta cé thé st dung
phuong an moéng coc nhdi hodc méng coc ép. Tuy nhién; vicodng trinh chiu tai trong
ngang 16n do d6 can dung tiét dién coc 16n dé tang do céng ngang cia méng (1am
giam chuyén vi ngang).

Mong coc ép:

Phuong 4n ding moéng coc ép miii coc:duoc dit vao 16p dat cudi cing.

Coc ép trude ¢6 uu diém 12 gid thanh réy thich hop véi diéu kién xay chen,
khong gdy chan dong dén cdc cong trinh xung quanh. D& thi cong, kiém tra, chat
lugng cua tung doan coc dugc thu dudi luc €p. Xac dinh dugc stic chiu tai cua coc
ép qua luc ép cubi cung.

Nhuoc diém cia coc ¢ép trurde 1a kich thude va stic chiu tai cua coc bi han ché do
tiét dién coc, chiéu dai coc khong ¢6 kha ning md rong va phat trién do thiét bj thi
cong coc bi han ché hon s0 Vi céic cong ngh¢ khéc, thoi gian thi cong kéo dai, hay
gip d6 chbi gia khi dong. Véiquy md cua cong trinh s& gip khong it kho khan.

Coc nhéi:

Phuong 4n ding moéng coc khoan nhdi mili coc duoc dit vao 16p dat cudi
cung.

Coc khoan nhoi ¢6 cac uu, nhuge diém sau:

Uu diém cua coc khoan nhdi 12 ¢6 thé dat dén chiéu siu hang tram mét
(khdng han ché nhu coc ép), do d6 phat huy duoc triét dé dudng kinh coc va chiéu
dai coc. C6 kha ning tiép thu tai trong 1on. C6 kha ning xuyén qua cac 16p dét

cung. Buong kinh coc 16n lam tdng dd ciing ngang cua cong trinh.
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Coc khoan nhoi khic phuc dugc cac nhugc diém nhu tiéng dn, chin dong
anh hudng dén cong trinh xung quanh; Chiu dwoc tai trong 16n it 1am rung dong nén
dat, mat khac do cong trinh ¢6 chiéu cao kha 16n nén né ciing gitp cho cong trinh
gitr 6n dinh rat tot.

Nhuoc diém:

+ Gi thanh méng coc khoan nhéi twong ddi cao.

+ Cong nghé thi cong coc doi hdi ky thuat cao, cdc chuyén gia cé kinh
nghiém.

+ Bién phdp kiém tra cht luong bétdng coc thudng phirc tap, tén kém. Khi
xuyén qua cdc viing c¢6 hang hoc Casto hoic da né phai-dung dng chéng dé lai sau
khi d6 bétong, do d6 gia thanh s& dit.

+ Ma sét bén than coc c6 phan giam di dangiké so véi coc dong va coc ép do
cong nghé khoan tao 1.

+ Chat lugng coc chiu anh hudng nhiéu ctia qud trinh thi cong coc.

+ Khi thi cong cong trinh kém sach sé kho rao.

* Két luan

Lwa chon giai phdp coc ép trudc hay coc khoan nhdi cho cong trinh can dya
trén viéc so sdnh cdc chi tiéu kinh té, ky.thuat thuc té cua cac phuong an. Tuy nhién
khi so sanh hai phuong &n trén va dua vao tai trong tdc dung 1€n cong trinh, dya vao
diéu kién dia chat cong trinh, dua  vao cic phan tich trén, em quyét dinh chon
phuong an coc khoan nhéi dé thiét ké nén méng cho cong trinh.

3.2. Lap phwong an két.cau ngim cho cong trinh
3.2.1. Xac dinh svc chiu tdi cua coc
a. Chon coc

Qua diéu kién dia chit & khu vuc xay dung cho théy dé dam bao kha nang
chiu luc thi coc can cidm siu xuéng dén 16p dAt tht 5: s6i nho va cat hat trung, trang
thai chat.

Do cong trinh chiu tai trong 16n 1én lya chon st dung coc khoan nhdi ¢6
duong kinh D = 1,2(m).

Chon chiéu dai ngam coc vao 16p dat thir 5 1a 3(m).

Vay chiéu sau dat mii coc 1a: L = 29 + 3 = 32(m).
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b. Lua chon vit li¢u
Coc:
+ Bétong coc mic 300: Ry, = 1300T/m’.
+ Cbt thép doc chiju luc loai CII: R, = R = 28000 T/m>.
Dai:
+ Bétong dai coc méc 300: R, = 1300T/m”.
+ Cbt thép CIL: R, = R = 28000 T/m>.
+ Lop bétdng 16t mac 100.
c. Tinh todn sirc chiu tdi ciia coc
* Theo vat liéu lam coc
Stre chiu tai coc khoan nhdi theo vat liéu = P,; duec tinh toan nhu ciu kién
chiu nén dung tdm. Cac chi ti€u tinh todn cua vatliéu va cic yéu ciu vé ciu tao
dugc 14y phit hop véi tiéu chuan thiét ké két cawbétong cdt thép két hop véi cac hé
sO xét dén diéu kién thi cong duoc quy dinh.trong tiéu chuan thiét ké méng coc hién
hanh. Can ct theo diéu 4 tiéu chuan “TCXDVN 195:1997 — Nha cao tang — Thiét
ké coc khoan nhdi”, ta ¢6 strc chiu tai'¢ta vatrdiéu coc khoan nhdi (P) dugc tinh theo
cOng thuc sau:
P}, = RyXAp+RXF, 3-1)
Trong do:
R, — Cudng do tinh todn ctia bétong coc khoan nhdi, x4c dinh nhu sau:
DBdi v6i coc dd bétong dudi nudc hodc dung dich sét, R, = R/4,5 nhung khong
qud 16n hon 60kg/cm?;
Dbi voi coc bétdng trong 16 khoan khd, R, = R/4,0 nhung khong > 70kg/cm?;
R — Midc thiét ké cua bé tong coc, kg/cmz;
A, - Dién tich tiét dién coc;
F, — Dién tich tiét dién cot thép doc truc;
R., — Cuong @6 tinh toédn ctua cot thép, xac dinh nhu sau:
Déi véi thép nho hon ¢28mm, R,, = R./1,5 nhung khong 16n hon 2200kg/cm’;
Déi véi thép 16n hon $28mm, R,, = R/1,5 nhung khong 16n hon 2000kg/cm?;
R. — Gidi han chay cua cdt thép, R, = 2800kg/cm® = 28000T/m>.

A, - Dién tich tiét dién coc.
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F, — Dién tich tiét dién cdt thép doc truc.
Két qua tinh todn suc chiu tai cia coc theo vat li¢u lam coc dugc trinh bay trong
bang B.1 ph?m phu luc.
* Xac dinh sitc chiu tai ciia coc theo cwong do dit nén

Theo cong thirc cia Meyerhof

Q, = %[K]xNaxAp + Kyx Ny <A ] (3-2)

Trong do:
Q - Stic chiu tai cho phép cua coc, kN.
N, - Gi4 trj N3, cua dat dudi mii coc, bta/30cm.
A, - Dién tich tiét dién coc.
Ny, - Gié tri N3 trung binh doc than coc.
A,q - Dién tich mit bén cua coc, m’.
K, - Hé s léy béng 120 cho coc khoan nhdi:
K, - Hé s lay bang 1 cho coc khoan nhoi.
Két qua tinh toan sirc chiu tai ctia coc-theo cong thirc ctia Meyerhof dugc trinh bay
trong bang B.1 phan phu luc.
Theo cong thirc cia Nhdt Ban:
Strc chiu tai cho phép cua coe trong nén gdbm cac 16p dit dinh va dat roi tinh theo

cong thuec:

Q

%[axNaxAp+((),2><NS><LS+C><LC)n><D] (3-3)

Q-3[Q, +Q] 3-4)

Trong do:
Q - Strc chiu tai cho phép cua coc, tan.
A, - Dién tich tiét dién coc, m>.
D - Dbuong kinh coc, m.
o . Hé sb phu thudc vao phuong phap thi céng coc, coc khoan nhdia = 15.
N, - Gi4 tri N3, ctia dat dudi miii coc, bida/30cm..
N - Gi4 tri N5, ctia 16p dit cat bén thin coc, bua/30cm.
L, - Chiéu dai doan coc nim trong 16p dét cat, m.
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L. - Chiéu dai doan coc nam trong 16p dat sét, m.
C - Luc dinh cta dét sét bén than coc, tin/m?.
Két qua tinh toan strc chiu tai ctiia coc theo cong thitrc Nhat Ban duogc trinh
bay trong bang B.1 phan phu luc.
Vay ter do ta xdc dinh dwoc svc chiu tdi tinh todn cua coc la: [P] = 700(T).
3.2.2. Tinh todn s6 lwong coc trong dai
So lugng coc (n.) dugc xac dinh theo cong thirc sau:
nc=ﬂ§? (3 -5)
Trong do:
Ny - tai trong thang dtng tic dung 1én mit méng;
[-hé s6 xét dén anh huong ciia mé men M Va trong lugng cla dai;

B=12+14

[P] - strc chiu tai tinh toan cua coc.

iy

'x;;] ¥ b o | 12

L ttabrmm 1 [ a1 1
w'n Tm o Tty

L J-i-' * 10 J_ 0 J_: 1

Hinh 3.2: Mt bang tén cot trong phan mém etabs
Tur mat béng tén cdt va dya vao tai trong tdc dung tai chan cot XUuét ra tir
Etabs (xem bang B.2 phén phuc luc) va stic chiu tai ctia coc ta tinh todn $6 lugng

coc trong ting dai két qua tinh toan duogc thé hién trong bang B.3 phan phu luc.
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3.2.3. Xdc dinh kich thwéc dai giang

a. Xdc dinh kich thuoc dai mong

Dua vao sb lugng coc tinh toan cho cac dai mong ta bd tri cdc coc trong dai.
Khoang cich gitra cdc coc trong dai ldy bang 3D, khoang céch tir tim coc dén mép
dai 14y bang D. Chi tiét kich thudc cac dai dugc thé hién trong ban vé.

Chiéu day dai theo kinh nghiém thuong chon thoai méi diéu kién:

hgy >2D + 10cm (3-6)
V61 D 1a duong kinh coc.

Véi D =1,2m vay hy4>2x1,2 + 0,1 =2,5(m).

Vay chon chiéu day dai 1a 2,5(m).

b. Xdc dinh kich thuéc giang méng

Kich thudc gidng mong xac dinh twong ty nhu d6i.véi kich thuéc dam, ngoai

ra con phai ké dén noi luc chan cot. Kich thude eha giang moéng dugc thé hién trong
bang 3.2.

Bang 3.2. Kich thuéc tiét dién ciia giing méng (cm)

Tén giang mong Chiéu cao tiét dién h Chiéu rong b
GM1, GM2, GM3 100 60
c. Kiém tra dai coc

Tinh todn kiém tra cho daitPC1 truc 4B. Gia thiét bo qua anh huéng cua cot
thép ngang.

"
& Ta

Hinh 3.3: Mt bang sé hiéu coc trong phin mém etabs
Luc tic dung Ién céc coc ldy tir phan mém Etabs:
Coc 1 (phan tr 344 trong Etabs): P, = 671,21(T)
Coc 2 (phan tir 383 trong Etabs): P, = 704,77(T)
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cl. Kiém tra diéu ki¢n dam thing ciia ct

2300

1002400

700, 1700

/
RN oy
I
| sep0 &
o 58009 B
IRYAY [ TUY

Hinh 3.4: Mé hinh kiém travdiéu kién cét dam thiing dai PC2 truc 4B
Diéu kién :
P<[o,(b,+C,)+a, (W +G) | xR, (3-7)
Trong do:
P: Lyc dam thung
P=P,+P,=671,21+704,77 = 1375,98(T).
C,; C,: 1a khoang cach trén mit bang tir mép cot dén mép cua day thap dam
thung.
C, = C, =700(mm).
Do C; = C, < 0,5xhy =0,5%x (2500 - 100) = 1200(mm) nén lay:
C, =C; =0,5xhy = 1200(mm).
be; he: Kinh thude tiét dién cot 900x1000(mm).

a, =1,5x% /1+(E)2 =3,35
Cl
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a, =1,5x /1+(E)2 =3,35
CZ

[oy(B.+C,)+a, (h +C) xR, = [3,35%(0,9 + 1,2) + 3,35x(1+1,2)] x2,4x100 =

Ta co:

3457,2(T).
Nhu vay: P = 1375,98(T) < 3457,2(T)= thod méan diéu kién chéng choc
thung do cot.

2. Kiém tra diéu ki¢n chiu cdt trén tiét dién nghiéng

6000
1200 5600 200
) -
= RN E7f RN =
) NS A NS )
~ ~
WQOOJ 5600 JWZOO
6000

Hinh 3.5: Mé hinh kiémvtra chiu cit trén di¢n nghiéng ciia dai PCI truc 4B
Kiém tra theo diéu kién:
Q<8 xbxhyx Ry (3-8)
Trong d6: Q =P, + P, = 671,21 + 704,77 = 1375,98(T).

b = 6(m) 12 bé rong cua dai coc

hy 2
- /1 0y —q
L=0,7x +(C) ,565

C =700mm < 0,5hy = 1200(mm) nén léy C = 0,5h, dé tinh.
Taco: Bxbxhyg xRy =1,565x6x2,4x 100 =2253,6(T) > Q = 1375,98(T).

Vay chiéu cao dai thda man di€u kién chong cat trén dién nghiéng.
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3.2.4. Kiém tra phan luc diu coc

Toan by cong trinh dugc md hinh héa theo so dd téng thé 3D dé co sy lam
viéc dong thoi cta két cAu bén trén va hé dai giang va duoc phan tich bang mdy tinh
v6i viée st dung chuong trinh phan tich két ciu ETABS ver 9.7.4. Dai méng duogc
mo hinh 13 cac tim ban c6 ké dén anh huong cia do day chiu cét, giang méng va
coc la cac phén ttr thanh ma cu thé 13 dAm va cot.

Dbi v6i coc nhdi ta sir dung 1y thuyét coc trén nén dan hoi, gan dudi cac chan
coc la cac géi 10 xo0. BJ cung cua k géi 10 xo 1a mdt dai lugng vat 1y dugc tinh toan

theo cong thurc dinh luat Hooke theo:
kzg(T/m) (3-9)

Trong do:

+ P 1a lyc tdc dung 1én mot coc, dé don gian ta co thé léy P =1[P];

+A 12 do 1an caa dai coc, so bd co thé léy theo kinh nghi€émA = 2cm ;
Sau d6 ta thuc hién cac budc dé xay dung mé hinh dai mong nhu sau:

+ Budc 1: Khai bio thém mdt tang dai-méng moi cé chiéu cao ding bing bé
day cua dai mong. Nhu viy & day tatkhai bdo thém ting DAI MONG c6 chiéu cao
la 2,5m.

+ Budc 2: Khai bao dai méng, cac gidng moéng va cac coc lan lugt bang cac
tAm san day 2,5m; céac dam va'eét co-kich thudc nhu céc tiét dién da chon.

+ Budce 3: V@ cac coc, dai coc va giéng trén Etab dua vao ban vé mat bé“mg
bb tri coc va dai giang.

+ Budc 4: Gan cac goi dan hdi cho cac coc khoan nhdi D1200 véi d6 cimg k
da tinh toan va chay so do.

+ Budce 5: Xuét cac phan luc dau coc tir so dd tir Etabs va so sanh voi stc
chiu tai tinh todn cho phép cua coc.

Két qua xuit ra phan lyc dau coc tir phin mém Etabs dugc thé hién & bang
B.4 ph?m phuc lyc. Tu do ta théy phan luc dau coc tai cdc coc déu théa man diéu

kién khong vugt qué stc chiu tai cho phép, vay cac coc déu lam viéc 6n dinh.
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P )
f/ AP \
Hinh 3.6: Mo h{?ﬁ ) ké den sw lam viéc ciia h¢ mong gom coc, dai va

T giang mong
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Hinh 3.7: Mé hinh 3D (nhin tir diwéi lén) c6 ké dén sw lam vigc ciia hé mong gom

coc, dai va giang mong

Hinh 3.8: Mé hinh 3D ciia hé méng gom coc, ddi va giang mong
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3.2.5. Lap mdt bang két cdu méng cho céng trinh

T céc két qua tinh toédn lga chon s6 coc trong dai, lya chon kich thudc gién g
méng ta tién hanh 1ap mat bang két cAdu méng cho cong trinh. Mit bang két cdu chi
tiét méng cho cdng trinh dugc thé hién trong ban v& két cdu méng KC...

3.3. Tinh toan thiét ké c6t thép dai, giing

Tinh todn va bd tri cbt thép cho dai PCI truc 4B va dai PC3 truc 4A.

Viéc tinh todn va bd tri cdt thép dai méng cho cong trinh dugc thuc hién
bang cdch xuét ndi luc tir phdn mém Safe version 12.3.2 va tinh todn trén excel. Két
qua tinh todn cdt thép dai mong duoc thé hién trong bang B5, B6, B7 va két qua
tinh todn cdt thép gidng méng duoc thé hién trong bang*B8.phan phuc lyc. Biéu dd
mdmen cta dai mong trong phan mém safe theo 2 phueng x va y duoc thé hién
trong hinh B.1 va B.2 phan phu luc.

Viéc tinh todn c6t thép gidng méng str dung-ndi luc xuit ra tir phan mém
Etabs. Két qua tinh todn duogc thé hién trong bang B.8 phan phu luc. So d6 tén gidng
méng trong Etabs va biéu d6 mdmen cia gidng-méng trong phan mém Etabs xem
trong hinh B.3 va B.4 phan phu luc.

Ban v& chi tiét thép dai méng v giang méng thé hién trong ban v& KC...

3.4. Tinh toan thiét ké c6t dai PC2 truc 4B

Cdc théng s6 dau vao:
Bé tong B25

C6t thép chiu luc CIHI
Chiéu day dai h = 250cm
Bé rong dai b = 240cm
Chiéu day phan coc bé tong ngdm vao dai a =10
Mo men tinh todn M = 176,79Tm dugc 14y tai vi tri gitta dai
Ap dung tinh todn cot thép cho dai:
M

g - 176,79
" 1300%2,4%(2,5-0,1)°

Thay sé ta c6 =0,01<a, =0,405

Vay ta chi can dat cbt thép theo bai toan dit c6t thép don cho cu kién.
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Ta c6 h¢ so:

(1+1= 2%t

éﬂl = 2
. 1+4/1-2x0,01
Thay s0 ta co: & = ( 5 ) =0,995
Vay dién tich cdt thép yéu cau la:
ye __ M
" Ryx&xh,

Thay sb ta c6: ar = 176.79x100000 _ ¢ 4,
2800 % 0,995 x 240

Ta b trf thép @18a150 cho méng PC2 véi bé rong 2,4m.
Kiém tra lai:

As™ = 2,545x240/10 = 61,08cm” > As™ = 33,929¢m” (Thoéa mén)
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CHUONG 4
THIET KE KET CAU THAN

4.1. Co s6 1y thuyét tinh cft bé tong cot thép
Cot trong cong trinh 1a cot tiét dién chit chiu nén léch tAm xién. Noi luc téc
dung theo cac phuong nhu sau:
Luc nén doc truc: N
Mo men uén nam trong mat phang khung: M,
M6 men udn niam trong mit phang vudng géc véi mit phang khung: M,

zZ

v

Truc x 1a truc theo phuong canh dai cong trinh, truc y 1a truc theo canh nge“'m
cong trinh (g0m cé ting him).

Tinh todn thép cho.cét.chiu nén I¢ch tam xién theo tai li€u: “Tinh todn tiét
dién cot bé tong cbt thép” cua Gs. Nguyén Pinh Cdng. Tinh cbt thép theo phuong
phép gan dung dwa trén viéc bién d6i trudng hop nén 1éch tim xién vé nén léch tim
phang. Nguyén tic cua phuong phéap nay dugc trinh bay theo céc tiéu chuin nudc
ngoai (BS8110, ACI 318), trén co s d6 lap ra céc cong thirc va diéu kién tinh todn
phit hop véi tiéu chuan Viét Nam (TCXDVN 356-2005).

Tiét dién cot c¢6 cdc canh 1a Cy, C,. Diéu kién 4p dung phuong phap gan dung:
¢,
C

y

canh b.

0,5 <

< 2. Cbt thép duoc dat déu theo chu vi, phan bd déu hodc day hon trén

38



Tiét dién chiu lyc nén N, cdc md men uén M,, M,, d léch tim ngu nhién
€ax> €ay- G1d tr1 m6 men sau khi xét dén udn doc 1a:

My = nuxMy; My, =nyxMy

Tuy theo twong quan gitra gia tri My;, My, v61 kich thu6c cdc canh ma dua vé

tinh todn theo mdt trong 2 phuong x hodc y.

.M, M, .
Tinh theo phuong x khi: C—Xl > Cy , khi d6 ki hiéu:

X y
h=C,b=C,
M, =M,;, M, =Myl

€, = €ax + 0,2¢e,

.M, M : :
Tinh theo phuong y khi: C—y > C—Xl , khi d6 ki“hieu:

y X
h=C, b=C,
M, = Myl, M, = My,
€, = €ay + 0,2€,,
Gia thiét chiéu day 16p dém a,tinh'h, =h - a; Z = h - 2a. Céc sd liéu can thiét
khéc: Ry, (cuong dd chiu nén tinhitodn ctia bé tong); R, Ry (Cuong do chiu kéo,

nén cta thép); hé sb &x.

Tinh: x; = N
R, xb
Hé s6 chuyén doi: miy
, 0,6 x x,
Khi x; < h, thi m, = 1_h—

o

Khi x; > h, thi m, =0,4
h

Tinh m6 men tuong duong: M =M, + m;M, —

Do 1éch tam: e; = M/N, véi két ciu siéu tinh: e, = max(e;, e,)
Tinh: e =e,+ h/2 —a.
Tinh toan d6 manh theo 2 phuwong: A, A, A = max (A, Ay).

Duya vao do 1éch tam e, va gid tri x, dé phan biét cac truong hop tinh todn:
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Truong hop I:

c
0 P " A, 1 2 .» , A , , ~
€= h_ < 0,3 = Nén léch tam rat bé, tinh todn gan nhu nén ding tam.
o
1

0.5-¢)2+¢)

Hé s6 anh huéng d6 1éch tim: y_ =

. s l1-p)e
He s6 uén doc phu thém khi nén diing tam: ¢, = ¢ + —PE

0,3
Khi A < 14 14y @ =1; khi 14 <A < 104 tinh ¢ theo cong thirc:
@ =1,028 —0,00002881° - 0,00161

Dién tich cdt thép doc:

7N _R bh
A= 4-1
Rsc - Rb ( )

Truong hop 2:

Khi:e= Lo > 0,3 va x; > &h,. Tinh toén theo truong hop nén Iéch tam bé.

o

Xéc dinh chiéu cao vung nén:

1-¢&;

X=(& +
(S 1+50¢;

e
)h_,trong dér+¢€ = f

Dién tich toan bo cot thép doc:

Ne - R bx(h. — )
A, = 2 k=04 (4-2)
kR_Z

Truong hop 3:

Khi: e = te1_0 > 0,3 va x; < &rh,. Tinh todn theo truong hgp nén I¢ch tam 1on.

Dién tich c6t thép doc:
_ N(e+0,5x,-h,)
kR Z

A , k=04 4-3)
Ham luong cbt thép:
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" = bfﬁ «100% (4-4)
0

So sanh P vO1 Wpin = 0,1 va ppax = 5%.
bh

0

+ Néu K < Mmin B& tri thép cAu tao: A =

+ Néu > Hmax: Nén ting kich thudc cot.
4.2. Co 6 1y thuyét cAu tao cot bé tong cdt thép

Trong ciu kién chiu nén can dit khung cdt thép gdm cdc cdt thép doc va cot
thép ngang (hinh 4.1a).
4.2.1. Cot thép doc chiu luc

C6t thép doc chiu lyc thuong dung cac thanh duong kinh @ =12+ 40. Khi
canh 16n hon 200mm nén chon ® >16.

Trong cAu kién nén ding tam et thép doc duoc dat déu theo chu vi (hinh
4.1b).

Trong cdu kién nén léch tam tiét dién chir nhat nén dat cot thép doc chiu luc
tap trung theo canh b va chia ra hai phia: A, va A’,. Cét thép A’ & ve phia chiu nén
nhiéu hon (gan hon véi diém dat luc N). Cét thép A, ¢ phia d6i dién A’;, chiu kéo
hoac nén it hon (xa diém dat N hon). Khi A; = A’ ta co truong hop ddi xtrng. Khi
A, # A’ ta c6 cbt thép khong ddi xing (hinh 4.1c, d).

Pit cbt thép doi xung lam-cho thi cong duoc don gian. Khi cdu kién chiu
momen ddi ddu c6 gid trj gan bang nhau thi viéc dit cdt thép ddi xtmg 1 hop 1y vé
phuong dién chiu lyc.

V&i mot cap ndi luc gom M va N di biét thi tinh todn cbt thép khong dbi
xung thuong cho két qua luong thép it hon so véi tinh cbt thép ddi xiung. Tuy vay
trong nhiéu truong hop su chénh l1éch 1a khong 16m.

Chi nén tinh toan va dit c6t thép khong dbi ximg trong mot sb trudng hop
dic biét khi ma cdu kién chiu mémen khéng d6i ddu (hodc M theo chiéu nay khé
16n hon chiéu kia) va viéc tinh todn chung t6 rang néu dit cot thép khong ddi xtimg

s€ c6 hi¢u qua tiét kiém dang ké.
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Béty%zl va 1'% =

70 0
La ty s6 phan tram cdt thép. Gid tri p vA 11" khong bé hon .. Theo TCXDVN
e, e A A 2 10 2
356-2005 gid tri . lay theo d0 manh~/ =% theo bang 4.1.
r

Bang 4.1: Gia.tri ti s6 ¢t thép tdi thiéu

A =ly/r <17 1735 | 35+83 >83

1 (%) 0,05 0,1 0,2 0,25

Khi chua sir dung qud 50% kha ning chiu luc cta cau kién thi u. =0,05%
khong phu thudéc do manh.

Trong mét sd truong hop dic biét, véi tiét dién chir nhat chiu nén 1éch tim
cling c6 thé dat cot thép doc chiu lyc déu theo chu vi. Lam nhu vay nham tao cho
cAu kién c6 kha nang chiu udn cao theo ca hai phuong hodc dé tranh viée dat qua
nhiéu thép theo mot canh, giy khé khin cho thi cong.

Goi Ay la dién tich ti€t dién toan bd cot thép doc chiu luc. Dat u, = A—* hoac
b

100.A ) ) AL g o
= ~ vO1 Ay la dién tich tinh todn cua tiét dién bé tong. Trong cau kién

M, o

b
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nén 1éch tam dit cot thép theo canh b thi A =A +A' va A =bh,. Trong ciu
kién chiu nén léch tAm cbt thép dat theo chu vi va cAu kién nén trung tam thi A,
bang dién tich tiét dién.

Nén han ché ti s6 cot thép u,:

Ho < HCS Hyyy (4-5)

Léiy d,=2.u_ . Gidtri p_ dugc quy dinh tuy thudc quan diém st dung vat
liéu. Khi can han ché viéc sir dung qué nhiéu thép nguoi ta 13y u.. =3%. Pé dam
bao sy lam viéc chung giita thép va bé tong thuong l1dy u_ =6%.
4.2.2. Cot thép doc ciu tao

V6i cau kién nén 1éch tAm, khi h > 500mm ma cdt.thép A,, A’ duoc dit tap
trung theo canh b thi can dat cot thép doc cAu tao vao khoang gitra canh h, dung dé
chiu nhitng tng suét phat sinh ra do bé téng co'ngét, do nhiét do thay ddi va ciing
dé giir 6n dinh cho nhitng nhdnh cdt dai qua dai. Cot thép ciu tao khong tham gia
vao tinh todn kha nang chiu luc, c6 duong kinh ®>12, cé khoang céach theo
phuong canh ngéan h 1a
So < 500mm (hinh 4.2). Trén hinh 4.2 €4c.thanh sb 1 1a ¢t thép ciu tao. Khi da dit

cbt thép doc chiu lyc theo chu vi thi khong can dat cot thép cAu tao nita.

1 13

[
=500

boednn |

o,

I L_ 'S-. 1 E“'_q_ &
! SO0 = he 1000

e o e

<

— i)

A

St . L1
BT
7 l—fti_"éa_l j

e
— -

e IOO0 < ke ARG

Hinh 4.2: Cot doc ciu tao va cot thép dai
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4.2.3. Cot thép ngang
Trong khung budc cdt thép ngang 13 nhirng cbt dai. C6 tac dung gitt vi tri ciia
cdt thép doc khi thi cong, giit 6n dinh ctia cbt thép doc chiu nén. Trong trudng hop

dic biét khi cAu kién chiu luc cit khd 16n thi ¢t dai tham gia chiu cit.
o 1
Puong kinh cot dai @, > Z‘I)max va Smm;

Khodng cdch cot dai a, > k.®__ vi a,

Khi R, <400MPa lay k = 15 va ay = 500mm;

Khi Ry, > 400MPa l1ay k = 12 va a, = 400mm.

Néu ti 1& c6t thép doc 1 >1,5% ciing nhu khi tean bo tiét dién chiu nén ma
U, >3% thik =10 va ap = 300mm.

Trong doan ndi thép doc, khoang cich a , 2100,

V& hinh thuc, c6t thép dai cdn bao quanhitoan.bo cdt thép doc va giir cho cdt
thép doc chiu nén khéng bi phinh ra theo bat ky hiténg nao. Mudn vay céc cot thép
doc (téi thiéu 1a cdch mot thanh) can duoc dit vao chd udn cua cbt thép dai va cac
chd udn nay cdch nhau khong qua 400mm theo canh tiét dién. Khi chiéu rong tiét
dién khong 16n hon 400mm va trén modi canh khong c6 qué 4 thanh cot doc, duoc
phép diing mét cdt thép dai bao quanh toait bo cbt thép doc (hinh 4.2).

4.3. Ap dung tinh toan bd tri cot'thép cau kién cot
a. Tinh todn cot thép doc chowét

Véi mdi cot ta tinh todn tiét-dién & hai vi tri du cot va chan cot. V6i méi nhém
cot ta 1dy cot ¢6 noi luc 1onmhat dé tinh todn va cdc ting thay doi tiét dién cot ta 1dy cot
tang cudi cung dé tinh toan'sau do bd tri thép cot tuong tu cho cdc ting trén.

Tinh todn thép cho cot dya theo tiéu chuan méi TCXDVN 356 — 2005 nén
cdc thong sb vé vat liéu 14y theo tiéu chuan ndy c6 gid tri nhu sau:

Bé téng mac 300 c6: Ry = 13MPa = 1300T/m’
E, = 2,9x 10°T/m>
Thép CII c¢6: R, = Ry, = 280MPa = 28000T/m’

Viéc tinh toan cu thé cbt thép cot dugc thuc hi¢n béng cach léy ndi luc chan

cot tur ph?m mém Etabs va viéc tinh toan duoc téng hop thanh cac bang C.1, 2 trong

phan phy luc.
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So dd tén cot xem trong hinh C.1 va biéu dd ndi luc tai chan cot xem trong
hinh C.2 ph?m phu luc. Panh tén cac nhom cot xem ban v€ dinh vi cdt vach dugc
thé hién trong ban v& KC...

b. Tinh todn cét thép dai cho cjt
Theo TCXD 198-1997, cdt dai trong cdt dugc chon duong kinh va bd tri theo
yéu cau ciu tao nhu sau:
buong kinh c6t dai: Ogai > 1/4dpax cUa cot doc va Dgai > Smm.
Puong kinh c6t doc 10n nhét 13: ¢y = 30mm

Pudng kinh cbt dai ldy nhu sau:
1
Og > max(zq)cét docy O mm) = max(7,5mm ; Smm)*="7,5mm; chon ¢8.

Khoang céch c6t dai:
Trong doan ndi chdng cdt thép doc:
a < min(10¢.4; doc ; S00mm) = min(300mm; 500mm) = 300mm
Chon a = 200(mm).
B4 trf khoang cach cdt dai (u) con lai nhu sau:
a < min(15¢e4; doc ; S00mm) = min(450; 500) = 450(mm)
Chon a = 200(mm).
Chon cét dai ¢8a200.
4.4. Co s6 1y thuyét tinh dAm bé tong cét thép
Ta tinh todn va bd tri ¢t thép d6i véi dam c6 tiét dién chir nhat dit cbt don.
* So' dd ng suit
Rh

B A, Az

Ay - & & w

—

Hinh 4.3: So d6 teng sudt ciia tiét di¢n cé cét don
Lay truong hop phd hoai thir nhét (ph4 hoai déo) 1am co s¢ dé tinh toan. So

dd tng suat dung dé tinh todn tiét dién theo trang thdi giéi han ldy nhu sau: tng suit
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trong cot thép chiu kéo A dat td1 cuong dd chiu kéo tinh todn Ry, tng suét trong
vung bé tong chiu nén dat dén cuong dd chiu nén tinh todn Ry, va so dd ung suét c6
dang hinh chir nhat, viing bé tong chiu kéo khong dugc tinh cho chiu lyc vi da nut.
* Cac cong thirc co ban
Vi hé luc gdm c6 céc luc song song nén chi ¢ hai phuong trinh can bang c6
y nghia doc lap.
Tdng hinh chiéu cta cdc luc 1én phuong cta truc dim phai bang khong, do do:
Ry.bx=A(R;. (4-6)
Téng momen cua céc luc dbi véi truc di qua diém dat hop luc cua cot thép

chiu kéo va thang géc v6i mit phang udn phai bang khéng, do do:
X
M, >R,bx| ho- 5 4-7

Diéu kién cuong dg khi tinh todn theo trang'thai gidi han (tuc la diéu kién
dam bao cho tiét dién khong vuot qud trang.thai gidi han vé cudng do) nhu sau:

M < My,
Tu (4 -7) taco:

M < Rbbx(ho —gj (4-8)
Két hop (4 - 6) va (4 - 8) ta cé:

M<RA (ho —gj (4 - 8a)

(4 - 6) va (4 - 8) 1a cdc céng thirc co ban dé tinh cau kién chiu ubn c6 tiét dién chir
nhat dat c¢dt don.
Trong cac cong thuc trén:

M — mémen udn 16n nhat ma cau kién phai chiu, do tai trong tinh todn gy ra;

Ry, Ry — cuong dd chiu nén tinh todn ctia bé tong va cuong do chiu kéo tinh
todn cua cot thép;

x — chiéu cao cua viing bé tong chiu kéo;

b — bé rong cuia tiét dién;

hy — chiéu cao lam viéc cta tiét dién, hy = h — a;

h — chiéu cao ctia tiét dién;
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a — khoang cdch tir mép chiu kéo cua tiét dién dén trong tim cta cdt thép
chiu kéo;

A, — dién tich tiét dién ngang cua cbt thép chiu kéo.
* Piéu kién han ché

Pé dam bao xay ra phd hoai déo thi ct thép A, phai khong duoc qué nhiéu,
tirc 12 phai han ché A, va tuong tng véi né 12 han ché chiéu cao ving nén x (xem

cong thic 4 - 6). Cic nghién cru thuc nghiém cho biét trudng hop phé hoai déo s&

xay ra khi:
X Xy 0]
é—hoééR—ho—H R‘*(—Q)J (4-9)
O 1,1
Trong do:
o - ddc trung tinh chét bién dang ctia viing bé téng chiu nén;
®=0a-0,008R, (4 -10)

O day a =0,85 ddi voi bé tong nang, o s& co-tri s6 khac ddi v6i bé tong nhe va bé
tong hat nho; Ry, — tinh bang MPa;
R — cuong do chiu kéo tinh todn ctia cot thép (MPa);

o - mg suét gidi han cua cdtithép trong ving bé tong chiu nén (khi bé téng dat

t6i bién dang cuc han), o, =500MPa dbi véi tai trong thuong xuyén, tai trong
tam thoi dai han va ngan han; o, , =400MPa dbi véi tai trong tic dung ngin han
va tai trong ddc biét.
Céc gid trj &, tuy tung truong hop cu thé s& c6 nhiing gi4 tri khic nhau.
Thay (4 - 9) vao (4 - 6) ta c6:

_ R, bx < &R, bh, _A
TR R s max

S S

A 4 - 11)

A . . .
Goi p =——" 1a ham lugng cot thép thi ham lugng cot thép cuc dai cia tiét dién s& 1a:
bh,

R
ll’tmax:gRR_b (4-12)
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Song néu cbt thép it qua s& xdy ra sy phd hoai dot ngdt (phd hoai gidon) ngay
sau khi bé tong bi ntt (toan bd luc kéo do cbt thép chiu). Dé tranh didu d6 can phai
dam bao:

HZ My,

Gié tri ¢ dwoc xac dinh tir diéu kién kha nang chju moémen ctia dim bé
tong cdt thép khong nho hon kha ning chiu mémen cia dam bé tong khong c6 cot
thép. Thong thuong 1y u_ =0,05% dbi voi cAu kién chiu udn.

* Tinh toan tiét dién

C6 thé st dung truc tiép cdc cong thirc co ban.(4 - 6) va (4 - 8) dé tinh cdt
thép, tinh tiét di¢n bé tong hay tinh kha niang chiu lre. M, Clia tiét dién. Tuy vay dé
tién cho viéc tinh todn bang coéng cu thd so ngudi ta thuong bién ddi sb va thanh 1ap
céc bang tinh nhu sau.

X
bit & = h_ céc cong thirc co ban s€ c6 dang:
0

R A =¢R,bh, (4-13)

M =R bh’&(1-0,58) =, R, bh?, (4-14)

M=RAh,(1-0,5)=RA Ch, (4 - 15)
Trong do:

a, =&(1-0,58);¢ =(1-0,5¢)
Diéu kién han ché c6 thé Viét thanh:
a <o, =5 (1-0,5,) 4 -16)
4.5. Co s6' 1y thuyét cAu tao dam bé tong cot thép
Cét thép trong dam gém ¢6 ¢t doc chiu luc, cot doc ciu tao, cbt dai va cdt xién

(hinh 4.4).
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Hinh 4.4: Cdc logi cot thépstrong dam
a) Cot dai hai nhanh; b) Cét dai mét nhdnh; ¢) Cot dai-bon nhdanh
1-Cét doc chiu lyc; 2-Cot cau tao; 3-Cot xién; 4-Cot dai

Cét doc chiu lyc dat & vung kéo cua dam;:doi khi cling c6 ¢t doc chiu luc
dat tai vung nén. Di¢n tich tiét dién ngang clla ching dugc xac dinh theo tri $b
momen udn. Puong kinh cbt doc chiu lyc thudng tir 10 dén 30mm. Sb thanh trong
tiét dién phu thudc vao dién tich yéu cauva chiéu rong cia tiét dién. Trong dim c6
tiét dién tir 15cm trd 18én can it nhat cé-hai cbt doc, khi bé rong nho hon c6 thé dat
mot cdt. Cot doc chiu luc céuthé dat thanh mot hodc nhiéu 16n va phai tudn theo
dung cac nguyén tic vé ciu tao.

Cét doc ciu tao c6 thé 1a:

Cot gia dung dé gif vi'tri cua ct dai trong luc thi cong (ddi v6i dam ma theo
tinh todn chi cAn dit ¢t doc chiu kéo) va chiu céc tng suét do co ngo6t va nhiét do.
Khi d6 thuong diing cbt thép c6 duong kinh tir 10 dén 12mm.

C6t thép phu dit thém vio mit bén cua tiét dién dam khi chiéu cao tiét dién
vuot qud 70cm. Cac cbt nay chiu céc ting sudt do co nhét va nhiét do va gitt cho khung
cdt thép khoi bi 1éch khi d6 bé tong.

Téng dién tich cua cdt cAu tao nén léy khoang 0,1% dén 0,2% dién tich cua suon dam.

Cét xién va cdt dai dung dé chiu ndi luc cat Q, cot dai gén vung bé tong chiu nén
véi vung bé tong chiu kéo dé dam béo cho tiét dién chiu duoc mdomen. Gée nghiéng
ctia cdt xién thudng 12 45°. P6i v6i dam c6 chiéu cao trén 80cm thi o = 60°, ddi véi
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dam thap va ban thi a = 30°. Puong kinh cbt dai thuong ldy tir 6 dén 10mm. Khi h
dam dat 80cm trd 1én phai dung dai @8 hoic 16n hon. Cét dai c6 thé c6 hai nhanh
nhung ciing c6 thé ¢c6 mot nhanh hodc nhiéu nhanh nhu trén hinh 4.3. Khoang céch,
dién tich cbt xién va cdt dai duge xéac dinh theo tinh todn.

4.6. Ap dung tinh toan bd tri c6t thép cAu kién dim

a. Tinh cét thép doc cho dim

Tinh todn va bd trf cbt thép cho dam D4-1(30x70) truc A ting 4 (phan tir
B10, B12, B14 trong etabs) cac dam khdc tinh todn va bd trf cdt thép tuong tu.

Tu bang td hop noi luc, ta chon ra td hop noi luc nguy hiém nhét dé tinh
todn. Ta tinh todn cho dim & ba vi tri giita dim va hai'dau.dam. Két qua tinh todn
cbt thép dam duogc thé hién trong bang C.3 phan phu luc.

So d6 tén dam trong phin mém Etabs xem hinh €.3 va biéu d6 mémen xem
hinh C.4 ph?m phu luc.

b. Tinh cét thép dai cho dam
Pé don gian trong thi céng, ta tinh toan cbt dai cho ddm co luc cit 1on nhat va b tri
tuong tu cho cic dam con lai.

Luc cét 1on nhat trong cac dam: Qumax = -23,28(T)

Kiém tra diéu kién dam bao bétdng khong bi phé hoai trén tiét dién nghiéng
theo trng suit nén chinh:

Qmax = k()RnbhO

Trong do:
Hé s ko= 0,35 v6i bé tong Méc 300
Vay Quax = 23,28(T) < ko.R,.b.hg = 0,35x1300x0,3x0,675 = 92,14(T)
— Thod mén diéu kién.
Kiém tra diéu kién bétong c6 du kha ning chiu cat khong:
Qmax < ki.Ry.b.hy
Trong do:
Heé s6 k; = 0,6 dbi voi dam

Quax = 23,28(T) > 0,6 100%0,3%0,675 = 12,15(T)
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Nhu vy bé tong khong du kha ning chiu cat dudi tac dung cua tng suat nghiéng.
Ta can phai tinh toan cdt dai.
Chon duong kinh c6t dai 1a ¢8 thép Al c6 dién tich tiét dién 1a f; = 0,503cm’,
R, = 16000(T/m?). S6 nhanh cét dai n = 2.
Khoang cach ¢t dai duoc 1ay nhu sau:
U< {Ug Umas Uer}
Trong do:
Khoang cach tinh toan cua cét dai:

8x100x0,3x0,675°
23,83

8><Rk><b><ho2
2

=16000x2x0,503x10™* x =31(cm)

u =R, xnxf,x

Khoang cach cuc dai gitra hai cdt

_L5xR, xbxh; 1,5x100x0,3x0,675%

max = 86(Cm)
0 23,83

u

Khoang cach cau tao cua cot dai:

h
— 23,33
u,<y3 :{ 0 23,33cm
30
31
Vay u<q 86 ;chonu=I15cm
23,33

Vay ta chon ¢t dai cho dam $8a150, doan gitra dam chon cbt dai $8a200.
c. Tinh cét thép cho dim D4l truc A
Chiéu cao dam h = 70cm
Bé rong dam b = 30cm
Khoang cdch tir tim c6t thép chiu kéo dén bién cdu kién 1a a = 2,5cm
M6 men tinh toan M = 19,515Tm duoc léy tai vi tri gilra dam. (Phén tor B14 trong
etabs)
Dam duoc tinh toan theo tiét dién chit nhat bo qua su lam vi¢c ctia canh san
M
TR xbxI

y - 19,515
" 1300x0,3%(0,7 —0,025)

Thay s6 ta c6 =0,11<a, =0,405

51



Vay ta chi can dat c6t thép theo bai toan dit c6t thép don cho cu kién.

Ta c6 h¢é so:

(1+1=2xet,)

éﬂl = 2
, 1+41-2x%0,11
Thay s0 ta co: & = ( 5 ) =0,942
Vay dién tich cdt thép yéu cau la:
ye __ M
" RyxExh,

Thay s6 ta c6 e —_19.515x100000

= =10,96
2800x0,942x 67,5

Ta bd trf thép 40928 cho vi tri tiét dién giita (hode:dau) dim tai vi tri can tinh
Kiém tra lai:

As™ = 6,158 x 70/10 = 43,106 cm” > Ag™ = 24,6 (Thoa man).
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CHUONG 5
THIET KE KET CAU SAN

5.1. Co s6 1y thuyét tinh san bé tong c6t thép

San bétong cdt thép ta tinh todn véi dai san rong 1m, chiu cao 1a chiéu day
cua san va dugc tinh toan tuong ty nhu ddi voi dam.
5.2. Co s6 1y thuyét cAu tao san bé tong cot thép

Ban 1a két cdu phang c6 chiéu day khad bé so véi chiéu dai va chiéu rong.
Trong két cau nha cira, céc ban san thudng co kich thude trén mat bang vao khoang
2 dén 6m trong khi chiéu day ban chi bién dong treng khoang 6 dén 20cm. Trong
cdc két cau khéc, ban c6 thé co kich thudc va chiéu day 16n hay bé hon nita. Bétong
ctia ban thudng c6 cip do bén chiu nén khoang tir B12,5 dén B25. Ddi véi cdu kién
chiu uén bang bétong cbt thép thuong, sir dung bétong c6 cip do bén cao hon c6 loi
mot it vé han ché do vong va bé rong khe nlitnhung hiéu qua kinh té s& thap.

C6t thép trong ban gdm c6 cbt thép chim luc va cbt phan bd bang thép CI
hodc CII, doi khi 1a thép CIII (hinh 5.1-a, b): Cét chiu luc dat trong vung chiu kéo
do mdmen giy ra. Trong cdc ban thong thuong, duong kinh cdt chiu luc tir 6 dén
12mm. Sb lugng 6t chiu luc duoc xac.dinh tinh toan va duoc thé hién qua dudng
kinh va khoang céch gitta hai c6t canh nhau. Khoang cdch giira truc hai cét thép
chiu lyc dat trong viing c6 mémen 16n khong duogc vugt qua:

20cm khi chiéu day ban h < 15cm

1,5h khi h > 15cm
Pé dé d6 bétdng, khoang cach cdt thép khong duge nho hon 7em. Cot phan bd dat
théng gbc voi 6t chiu luc, nhiém vu cta ching la gitr vi tri cia ¢t chiu luc khi d6
bétdng, phan phdi anh hudng cua luc tip trung cho cdc cbt chiu luc & 1an cin, dong
thoi ciing chiu cdc ing suit co ngét va nhiét do gay ra. Pudng kinh ¢t phan bd
thudng tir 4 dén 8mm, s6 luong cta chung khéng it hon 10% s lwong cdt chiu luc
tai tiét dién c6 mémen udn 16n nhat. Khoang céch giita cdc cdt phan bd thudng tir
25 dén 30cm va khong 16n hon qua 35cm. Cét chiu luc va cbt phan b6 duoc bude

hoac han vo1 nhau thanh luoi.
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Hinh 5.1: So' d6 bé tri cot thép trong-ban
a) Mdt bang; b) Mt edt;
1 - C6t chiu luc; 2 2CHt phan bo.

5.3. Ap dung tinh toan bo tri c6t thép cAukién san

Viéc tinh todn va bd tri thép san cho cdng trinh duoc thuc hién bing cich
xuét ndi luc tir ph?m mém Safe version-12.3:2'va tinh todn trén excel. Két qua tinh
toan duogc thé hién ¢ bang D.1, 2, 3, 4 phan phu luc.
Mit bang bd tri thép san dugc thé hién trong ban vé két ciu KC...
Biéu d6 momen trong phan mém safe'cia cac dai san theo phuong ox va oy duoc
thé hién trong hinh D.1 va D.2 phan-phu luc.
5.4. Tinh toan bo tri cdt thép ciu kién san
Ap dung tinh todn cbt thép e¢ho 6 san theo phuong Y giita cdc truc A-B va 3-4
Cdc théng s6 dau vao:

Bé tong B25

C6t thép chiu luc CII

Chiéu day san h = 10cm

Bé rong dai san tinh todn b =100cm

Khoang cdch tir tim c6t thép chiu kéo dén bién cdu kién 13 a = 2cm

MO0 men tinh toan M = 0,4607 Tm duoc léy tai vi tri gitra 6 san c6 toa do

OY =9,7 tai truc A véi dai san SA10 trong Safe.
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Ap dung tinh todn cot thép cho dai:
M
a, =773
R, xbx h

0,4607

Thay s6 ta c6: a, = >
1300x1x (0,1-0,02)

=0,055 < a, =0,405

Vay ta chi can dat c6t thép theo bai toan dit c6t thép don cho cu kién.

Ta c6 h¢ so:

(1+1= 2%t

éﬂl = 2
. 1+/1-2%0,055
Thay s0 ta co: & = ( 5 ) =0,972
Vay dién tich cdt thép yéu cau la:
ye __ M
" Ryx¢Exh,

Thay sb ta c6: ax = 0.4607x100000 _,
2800x0,972x10

9

Ta b tri thép @10a150 cho dai san vGi bé réng Im
Kiém tra lai:

A = 0,785 x100/10 = 7,85cm? 3 A .=5,236 (Théa man).
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CHUONG 6
THI CONG PHAN NGAM

6.1. Pic diém diéu Kién thi cong cong trinh
a. Dic diém cong trinh

- Chung cu V1 cao 16 tang gdm 1 tang him sdu 3m so véi mat dat va 1 ting
mdi => bién phap thi cong dat khong gip nhiéu kho khin, khong can dung tudng cir
ngan dat.

- Cdt cao dd +0,00m duoc chon tai cao dd mat trén san t?mg trét, cdt cao do
mit trén day san tang ham —3,00m , cit cao d6 dinh.€dng trinh +50,95m .

b. Diéu ki¢n thi cong

H¢ thong giao théng:

Cong trinh ndm trong thanh phd, giao thong thuan tién cho viéc van chuyén
nguyén vat ligu thiét bi thi cong, nhung ddi*hoi khét khe vé chip hanh luat 1§ giao
thong d6 thi va vé sinh mdi trudng thanh ph.

Tinh hinh cung wng vt tu:

Cong trinh gan dudng giao thong nén'viée cung cip vat tu cho cong trinh dugc
thuan loi va dé dang, dam bao v&'ehat lugng ciing nhu sb luong.

Vit tu duoc chuyén dén cong.trinh theo yéu cau thi cong va duoc chta trong cic
kho bai tam dé du trit.

Mdy méc va thiét bithicong:

Cong trinh thi cong tai thanh phd Ha Nbi 1a trung tm thuong mai va dich vu
16n nhat ctia nude ta, c6 nhiéu khu cong nghiép va xi nghiép di cung tng may méc
thiét bi thi cong phuc vu cong trinh va duoc van chuyén dén cong trinh bang 6 to.

Nguon nhén cong xiy dung:

Ngoai ngudn lao dong chinh c6 sin trong cac doi thi cong, thi van phai thué
thém nguén nhan cong tr bén ngoai vao. Vi vay, viéc lya chon nhan cdéng phuc vu
cho viéc thi cong cong trinh 12 phai Iya cac cong nhan c6 di trinh d6 va tay nghé,
bén canh d6 ta ciing t6 chirc 16p huin luyén vé an toan lao dong cho coéng nhin

trong cong trinh.
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H¢ thong cdp dién thi cong:

Dién cung cip cho cong truong duoc ldy tir ngudn dién thanh phd, dong thoi
bb tri thém may phat dién dé phong lic mét dién anh hudng toi thi cong.

H¢ thong cdp va thodt nudc:

Nudc sir dung trong cong truong ldy tir ngudn nude thanh phd, nudc thai sau
khi xtr 1y so bo thoat vao mang ludi thoat nude chung cta thanh phé.
c. Cdc yéu té khdc

Nhan luc: du dap tng theo yéu cau cua tién do thi cong.

Cong trinh thyc hién theo tai li¢u thiét ké duoc duyét, tuan thu quy pham, tiéu
chuan Viét nam va cdc chi din gidm sat ctia Chu dautr va to van giam sat.
6.2. Thi cong coc
6.2.1. Lwa chon phwong phdp thi cong coc khoannhéi
a. Phwong phdp thi céng ong chong

Vé6i phuong phap nay ta phai dong 6ng chong dén do siu 6-8m va dam bao
viéc rit 6ng chdng 1én dugc.Viée dua dng va rit dng qua cédc 16p dat (nhit 12 16p
sét pha va cét pha) rat nhiéu tro ngai, Tuc ma‘sit giita dng chdng va 16p cét 16n cho
nén cong tic kéo dng chdng gap rat nhidu kho khin dong thoi yéu ciu mdy c6 cong
suét cao.
b. Phwong phdp thi cong bing guong xodn

Phuong phéap nay tao 15 bang-cich ding can cé ren xoan khoan xudng dat.
Pat duoc dua 1én nho vao cde ren do, phuong phap nay hién nay khong thong dung
tai Viét Nam. Véi phuong phap nay viéc dua dat cdt va soi 1én khong thuén tién.
c. Phuwong phdp thi céong phén tuin hoan

Phuong phap khoan 15 phan tuan hoan tuc 12 trén 1an dat khoan va dung
dich giit vach rdi rit 1én bang can khoan luong cat bin khong thé 1ay duoc bang
can khoan ta c6 thé dung cac cach sau dé rat bun 1én:

+ Dung may hut bun

+ Dung bom dat chim

+ Dung khi day bun

+ Dung bom phun tuan hoan.
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Dbi v6i phuong phap nay viée st dung lai dung dich gitr vach hd khoan rat
khé khan, khong kinh té.

d. Phwong phdp thi cong gau xoay va dung dich Bentonite giit vich

Phuong phap nay ldy dét 1én bang giu xoay c6 dudng kinh bang dudng kinh
coc va dugc gin trén can Kelly cia mdy khoan. Gau c6 ring cit dat va niap dé db
dat ra ngoai.

Dung 6ng vich bang thép (duoc ha xudng bang mdy rung toi do sdu 6-8m) dé
giit thanh, tranh sap vach khi thi céng. Con sau d6 vach duogc giit bang dung dich
vira sét Bentonite.

Khi t6i d6 sau thiét k&, tién hanh thdi rira day.hé"khoan biang phuong phap:
Bom nguoc, thdi khi nén hay khoan lai (khi chiéu-day 16p.mun day >5m). Do sach
cua ddy hé duoc kiém tra bang ham luong cét trong dung dich Bentonite. Lugng
mun con sét lai dugc 1dy ra nét khi d6 bé tong theo phurong phap vita dang.

Dbi v6i phuong phap nay dung dic Bentonite dwoc tan dung lai thong qua
mdy loc (c6 khi t&i 5-6 1an).

e. Lua chon phwong phap thi cong

Tir cac phuong phap trén cung v6i mitic do Gng dung thuc té va cic yéu cau
vé mdy méc thiét bj ta lya chon phuong phap cong “Tao 16 khoan bing giu xoay
két hop dung dich Bentonite giir vach hé khoan”.

6.2.2. Cdc budc tién hanh thi cong-coc khoan nhéi
a. Dinh vi tim coc

Viéc dinh vi duoc tién hanh trong thoi gian dung 6ng vach.

Tim céc
Céc g¢ di n méc

M.y kinh vU2
....... - Q-

Cac gc df n mec

. M.y kinh vU1

gi,c cac:
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Tur mat béng dinh vi méng coc cua nha lap hé théng dinh vi1 va luoi khéng
ché cho cong trinh theo toa d§.Cac ludi dinh vi nay duoc chuyén doi va ¢d dinh
vao céc cong trinh 1an can hoac 1ap thanh céc mbc dinh vi .Céc mdc nay dugc danh
dAu va bao vé , lien tuc kiém tra dé dé phong x& dich do va cham va lin.

Dung 2 mdy kinh vi ddt ¢ hai tryc vuéng goc dé dinh vi 15 khoan, ngoai ra
viéc dinh vi 15 khoan ta con phai kiém tra do thiang dung cta can khoan.

Viéc dinh vi duoc tién hanh trong thdi gian khoan tao 15 dé ha 6ng vach. &
day co thé nhan thy 6ng casine c6 tic dung:

+ Pinh vi coc va dan huéng cho may khoan.

+ Gitt 6n dinh cho bé mit hd khoan va chéng sép thanh hé khoan phén trén
hé khoan.

+ Lam chd tua cho lép san d& tam va thao tae dé budc ndi va lép dung cot
thép, ldp dung va thao tdc dng do bétdng.

+ Bao vé dit da khong bi roi xudng hd khoan.

b. Ha ong vdch (éng casine)

Boa rung
thud luc X5\

o 6o |

5400

&ng vach dan huéng

Hinh 6.1: Ha éng casine
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Ong véch bang thép dai 6 m, dugc dit ¢ phan trén miéng hd khoan nhé 1én
khoi mat dat mot khoang 0,6 m. ()ng vach duogc thu hoi lai sau khi d6 bé tong coc
nhoi xong.

Phuong phéap ha 6ng: sir dung mdy khoan voi gau ¢6 ldp thém dai sit dé mo
rong dudng kinh, khoan sén mot 16 gan dén d6 sdu cua dng vach thi bit dau dung
can truc dé dng véch vao vi trf, ha dng xudng dung cao trinh thiét ké. Sau d6 chén
chit dng véach bang dat sét va ném chit, c¢b dinh khong cho éng vach dich chuyén
trong qué trinh khoan.

c. Cong tdc khoan tao 16

Quad trinh nay dugc thyc hién sau khi dat xong 6ng vach tam. Trudc khi
khoan, ta can 1am trudc mot s6 cong tac chuén bj sau:
cl. Cong tdc chuan bi

+ Dit 40 bao: D6 1a éng thép co dudng kinbrlén-hon dudng kinh coc 1,6 + 1,7
lan, cao 0,7 = 1m dé chta dung dich sétsbentonite, 40 bao duogc cim vao dat
0,3+0,4m nho can cau va thiét bi rung,

+ Lap duong dng dan dung dich bentonite tir mdy tron va bom ra dén miéng
hé khoan, déng thoi 1ip mot duong dng hit dung dich bentonite vé bé loc.

+ Trai thép ban: Trai thépban dudi hai banh xich may khoan dé dam bao do
6n dinh ctia mdy trong qud trinh lam'viéc, chéng sap 16 miéng 16 khoan. Viéc trai
thép tdm phai dam bao khoang cich giita 2 mép tdm 16n hon duong kinh ngoai coc
10cm dé dam bao cho méi bén rong ra Scm.

+ Piéu chinh va dinh i may khoan: Piéu chinh va dinh vi mdy khoan nim &
vi trf thing bang va thiang ding; c6 thé ding gd moéng dé diéu chinh, ké dudi dai
xich. Trong subt qud trinh khoan luén c6 2 mdy kinh vi dé diéu chinh do thing
bang va thang ding cua mdy va can khoan; hai niveau phai dam bao vé s6 0.

Kiém tra, tinh todn vi tri dé d6 dat tir h khoan dén céc thiét bi van chuyén lay
dat mang di.

Kiém tra hé théng dién nudc va céc thiét b phuc vu, ddm bdo cho qua trinh
thi cong duoc lién tuc khong gian doan.

2. Yéu cau doi véi dung dich Bentonite
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Quy trinh tron dung dich Bentonite:

+ Db 80% luong nudce theo tinh todn vao bé tron.

+ D4 tir tir lwong bot Bentonite theo thiét ké (30 - 50kg/m”).

+ D4 tir tir lwong phu gia néu 6. Tron tiép 15 + 20phiit.

+ Db nbt 20% lwong nudc con lai. Tron 10 phit.

+ Chuyén dung dich Bentonite d3 tron sang thing chira sdng sang cip cho hd

khoan hoic tron v6i dung dich Bentonite thu hoi d3 loc lai qua mdy loc cat dé cap

lai cho hd khoan.

Bang 6.1: Nhirng yéu ciu ki thuit dbi véi dung dich bentonite

"T'én chi tiéu

Chi tiéu tinh ning

Phuong phap kiém tra

1. Khéi lugng riéng

1.05 + 1.15g/cm’

Tv trong k¢ hoic Boméeke

2. Do nhét 18 + 45giay Phéu 300/700¢cc

3. Ham luong cat < 6%

4, Ty 1& chilt keo > 05% Pong coc

5. Luong mét nude | < 30mI/30phdat Dung cu do luong méit nude
6. Do divy do sét I+ 3mm/30phiit Dung cu do luong mit nude

7. Lue it finh

1 phiit: 20 + 30me/em’
10 phuit 50 + 100me/em?

Luc k& cit tinh

&. Tinh 6n dinh

< 0.03g/em’

9. bo pH

7+0

Gidy the pH

c3. Cong tdc khoan

+ Ha miii khoan: Maikhoan dugc ha thang ding xudng tim hd khoan véi toc

d6 khoang 1,5m/s. Géc nghiéng cta can dan tir 78,5° + 83°, goc nghiéng gia d& 6

quay can Kelly ciing phai dat 78,5° + 83° thi can Kelly méi dam bao vudng géc véi

mit dat. Mach thuy lyc diéu khién dong hd phai bdo tir 45 + 55 (kg/cm?). Mach

thuy Iyc quay mé to thuy luc dé quay can khoan, ddng hd bdo 245 (kg/cm?) thi liic

nay mo men quay da dat du cong suit.

+ Viéc khoan: Khi mili khoan dd cham téi day hdé mdy bit dau quay. Tdc do

quay ban dau ctia miii khoan cham khoang 14 - 16 vong/phit, sau d6 nhanh dan 18

- 22 vong/phit. Trong qud trinh khoan, can khoan c6 thé dugc ning 1én ha xudng 1

- 2 1an dé giam bt ma sdt thanh va lay dat day vao gau.
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Nén dung tbc d6 thap khi khoan (14v/p) dé ting mé men quay. Khi gip dia
chat ran khoan khong xudng nén ding can khoan xoan rudt ga (auger flight) c6 lap
miii dao (auger head) $1200 dé tién hanh khoan pha nham béo vé miii dao va bao
vé gau khoan; sau d6 phai dbi lai gau khoan dé 14y hét phan phdi bi pha. Chiéu siu
hé khoan duogc xac dinh théng qua chiéu dai can khoan.

+ Rt can khoan: Viéc rdt can khoan duoc thyc hién khi dat da nap déy vao
géu khoan; tr tir rdt can khoan 1én véi tde do khoang 0,3 + 0,5 m/s. Tdc do rut
khoan khong duoc qué nhanh s& tao hiéu tng pit-tong trong 1ong hd khoan, d& giy
sap thanh. Cho phép diing 2 xi lanh ép can khoan (kelly bar) dé ép va rit gau khoan
lay dat ra ngoai. Dat 1ay 1én duogc thdo d&, d6 vaomei quirdinh va van chuyén di
noi khéc.

Yéu cau:

Trong qud trinh khoan ngudi l1di mdy phai diéurchinh hé thong xi lanh trong
mdy khoan dé dam bao can khoan ludn @wvi tri.thang ding. DO nghiéng cua hd
khoan khéng dugc vugt qui 1% chiéu dai coc.Khi khoan qua chiéu siu cua dng
vach, viéc gilt thanh hd duoc thuc hién béng vira bentonite.

Trong qud trinh khoan, dung dich bentonite luon duge d6 dy vao 16 khoan.
Sau mdi 1an 1dy dat ra khoi longhé khoan, bentonite phai dugc d6 dy vao trong dé
chiém chd. Nhu vay chit luong bentenite s& giam dan theo thoi gian do céc thanh
phém cua dat bi léng dong lai. Hai hd khoan & canh nhau phai khoan céch nhau

24h trong khoang. > 5D _=_6m .
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Bom dung dich

Bentonite
——
e

£ L g ey " a
\ i E R
T&m t6n day 5mm ¥ Tam dutn
bé tdng
Dung dichvira bng véch
sét Bentonite |- - dan hwong
BEGE
~ Chnkhoan
-11-| Gau khoan
e
1=32M
S~ Y —

Hinh 6.2: Khoan tao 16 véi dung dich Bentonite
c4. Kiém tra ho khoan
Kiém tra d6 thang dimg va dudng kinh 15 coc:
Trong qua trinh thi cong coc khoan nhdi viéc bao dam duong kinh va d¢
théng dirng cua coc la diéu then chdt dé phat huy duoc hi¢u qua cua coc, do do ta
can do kiém tra cin than do théng dimg va duong kinh thuc té cua coc. Dé thuc

hién cong tac nay ta dung may si€éu am dé do.
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Thiét bi do nhu sau: Thiét bj 12 mot dung cu thu phat ludng dung gdm bo phat
siéu Am, bo ghi va toi cudn. Sau khi séng siéu am phat ra va dap vao thanh 15 cin
clr vao thoi gian tiép nhan lai phan xa cta song siéu am nay dé do cy ly dén thanh
16 tir d6 phan doan do thiang dung cua 16 coc. V6i thiét bi do nay ngoai viée do
duong kinh cua 18 coc con ¢6 thé xdc nhan duge 18 coc ¢6 bi sat 1& hay khong,
cling nhu xac dinh d6 thang démg cua 15 coc.

d. Céng tdc nao vét day hé khoan

Khi dao dén d6 sau thiét ké, phai tién hanh nao vét day hé khoan bang gau
vét. Luong cdn léng thuong rat kho vét sach duoc hoan toan, do d6 trong thuc té 6
thé cho phép chiéu day 16p cin ling dudi day hd dao nho thua 10cm.

Pé kiém tra chiéu day 16p cin ling c6 thé dung gidy doi v6i qua ning du dé
ngudi do co thé cam nhan dugc hodc dung thiét bi,do bang phuong phap chénh
1éch dién tré kiéu CZ.IIB do Trung Qudc méi ché tao.

e. Thi cong cét thép

Trude khi ha 16ng cbt thép, phai kiém.tra chiu siu hd khoan. Sau khi khoan
dot cubi cung thi dimg khoan 30 phit, dung thudc diy tha xubng dé kiém tra do
sau h6 khoan.

Ha khung ct thép:

EONG THEP THE/P CHU7

7 leudi cune —~ —
LONG TREN

Tl THEP_HiNH

L
Hifll oAl cia cUdnG

o vior |18 T THEP HiN
Ee _LONG THEP

|~ oar Tudc TREO LONG THEP

1000
NGl BUOC

o 00T GlA CUONG

N ,
ONG VACH

chiti@ néildng thip

5800
| CEETTT T

>2000
F‘F

NOI+ THA LONG THEP

Hinh 6.3: Quy trinh ha va chi tiét noi long thép
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L6ng cot thép sau khi dugc budc can than trén mat dat s& duoc ha xuéng hd
khoan.

+ Ta ha ting 16ng thép xudng mot, rdi dung bién phap nbi budc cac thanh
thép chu ctia 16ng thép trén va 1ong thép dudi voi nhau.

Pinh vi khi ha long thép:

Dung cau ha dung 1ong cbt thép xudng. Cot thép duoc gitr ding & vi tri dai
méng nho 3 thanh thép ¢12. Cac thanh nay duoc han tam vao dng vach va c6 mau
dé treo. Mit khac dé tranh sy day troi 16ng cdt thép trong qué trinh do bé tong, ta
han 3 thanh thép khic vao vich éng dé giit 10ng cdt thép lai.

Phai tha tir tir va chic, chi y diéu khién chosdéy cdu & ding truc kim cia
khung trdnh lam khung bi lan.

Tao I6p bdo vé long thép:

+ Pé dam bao 16p bé téng bao vé cdt thép, dung cac con lin hinh banh xe
xuyén qua cdc thanh thép doc chiu luc cia.coc ¢4 ban kinh ngoai bang chiéu day
16p bao vé&, ban kinh trong 12 3cm. Lop bao vé cia khung cdt thép 1a: ap, = Scm.
Cdch néi 2 long thép (trén va duci):

+ Long thép trén va dudi dugc néi chinh xac vao nhau nho cbt dai gia cuong.
C6t dai nay c6 tac dung tao hinh.cho 1ong thép, 1am cac thanh thép chu khong bi x6
léch, duoc ¢d dinh tai dang vi tri, nén khi ha léng thép trén Xuéng thi cac thanh
thép chu ctia 10ng trén va 10ng dudi'sé trung khép v6i nhau.

+50% s6 thanh thép-chii cua 16ng trén va dudi s& duge ndi v6i nhau bang con
buldng, nira con lai dwgendi v6i nhau theo cach ndi thong thudng trén cong
truong.

+ Bién phdp gia cb dé khung cbt thép khong bi bién dang: Thong thuong
dung day thép dé budc cdt dai vao cbt cha, khi khung thép bi bién dang thi day
thép dé bi bat ra. DPiéu nay co lién quan dén viéc ciu lip do vay ta fai bd tri 2 méc
cu trg 1én.

Ngoai ra con phai dp dung cdc bién phdp sau:
+ O nhitng chd can thiét phai bé tri cbt dung khung budc chit vao cot chu dé

tang d0 cting cua khung.
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+ Cho dam chdng vao trong khung dé gia c6 va 1am ctimg khung, khi lip
khung cot thép thi thido bo dam chéng ra. Bat mot cot do vao thanh trong hoac
thanh ngoai cua khung thép.

f. Cong tdc thoi riva ddy 16 khoan

Pé dam bao chat lugng cua cocva su tiép Xuc truc tiép gilta coc va nén dat,
can tién hanh thoi rira hd khoan trudc khi d6 bé tong.

Phuong phap thoi rira 1ong hé khoan: Ta dung phuong phap thoi khi (air-lift).

Viéc thdi rira tién hanh theo cac budce sau:

+ Chuén bi: Tap két dng thdi rira tai vi tri thudn tién cho thi cong kiém tra céc
ren noi budc.

+ Lap gia do: Gia d& vira ding 1am hé d& cua ong thdi rira vira dung dé do bé
tong sau nay. Gia d& c6 cdu tao dic biét bang haimtra vong tron ¢ ban 1& & hai
géc. Voi ché tao nhu vy c6 thé dé dang théo lapidng-thdi rira.

+ Ding cau tha 6ng thdi rira xuéng hd khoan. dng thdi rira c6 dudng kinh
$250, chiéu dai mdi doan 1a 3m. Cdc 6ng dugcndi véi nhau b%mg ren vudng. Mot
s6 6ng c6 chiéu dai thay dbi 0,5m; 1,5m; 2m-dé 1ap linh dong, phit hop véi chiéu
sau hd khoan. Poan dudi 6ng ¢6 ché tao vat hai bén dé 1am ctra trao d6i gitra bén
trong va bén ngoai. Phia trén cling'ctia dng thoi rira ¢6 hai cira, mot ctra ndi véi dng
dan $150 dé thu hdi dung dich bentenite va cit v& mdy loc, mot ctra dan khi c6
®45, chiéu dai bang 80% chiéu dai coc.

+ Tién hanh: Bom khivoi 4p suat tinh todn va duy tri trong sudt thoi gian rira
day h6. Khi nén s& day-vat.lang dong va dung dich bentonite ban vé mdy loc.
Luong dung dich sét bentonite trong hd khoan giam xudng. Quad trinh thdi rira phai
bd sung dung dich Bentonite lién tyc. Chiéu cao ctia nudc bun trong hd khoan phai
cao hon muc nudc ngém tai vi trf hd khoan 13 1,5m dé thanh hé khoan mdi tao
dugc mang ngin nudc, tao dugc dp luc di 16n khong cho nude tir ngoai hd khoan
chay vao trong hd khoan.

g. Cong tdc dé bé tong
gl. Chuan bj

Thu héi ng thoi khi nén, thdo 6ng thu hdi dung dich bentonite, thay vao d6 1a
mang do bé tong trén miéng.

66



D6i dng cap thanh 6ng thu dung dich bentonite trao ra do khéi bé tong d6 vao
chiém chd.

Thiét bj va vat liéu sir dung:
Ha 6ng dé bé tong:

Pay 1a mot hé dng bang kim loai (Trime), tao boi nhiéu phan tir, chinh 12 dng
ngoai dung dé thdi rira. Pugc lp phia trén mdét mang nghiéng. Cdc mbi ndi cua
6ng rat khit nhau, chd ndi thuong cé gioing cao su dé ngin dung dich bentonite
thAm nhap vao éng d6 va duoc bdi md dé thdo lip duoc dé dang. Puong kinh
trong phai 16n hon 4 1an dudng kinh cip phéi bé tong dang s dung. Puong kinh
ngoai phai nho hon 1/2 1an duong kinh danh dinh e@ia*coc. Chiéu dai cua 6ng ¢
chiéu dai bang toan bd chiéu dai cua coc. Trudc khi d6'bé-tong ngudi ta rit dng 1én
cach day coc 25cm dé tranh bi tic dng do dat da dwérday hd khoan ndt lai.

Ong d6 bé tong duoc lap dan timg doan tiridudi.1én trén. Dé 1ap dng dd duoc
thuan tién ngudi ta st dung mot h¢ gid do.dac bi¢t qua miéng hd véch, trén gid co 2
ntra vanh khuyén c6 ban 18, miéng cua mdi doan ong d6 c6 duong kinh to hon va
khi tha xudng thi bj giir lai trén 2 nira vanh khuyén d6. Vi thé dng db bé tong duoc
treo vao miéng hd vach qua gia d& dacbiét nay.

Bé tong su dung:

Cong tic bé téng coc khoan nhdi yéu cau phai dung éng dan do vay ti 1é cp
phéi bé tong doi hoi phai ¢6 sur phit hop voi phuong phap nay, nghia 1a bé tong
ngoai viéc du cuong do tinh-toan con phai c6 du do déo, do linh dong dé chay
trong 6ng din va khong haybi gian doan, cho nén thudng dung loai bé tong c6: Do
sut 18 + 2 cm (TCXD197-1997); Cudng do thiét ké: Mdc 350.

Tai cong trinh do mit bang thi cong chat hep do vdy cong tic bé tong ta
khong truc tiép trén 14y duoc ma dung bé tong tuoi. Trong nhitng trudng hop thiéu
mot sd luong ma c6 thé tron tai cong truong duogc ta thyc hién tron tai cong truong

theo cip phdi sau (‘Thi cong coc khoan nhdi’ —PGS. Ts Nguyén B4 K¢é):
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Bang 6.2: Cap phdi tron bé tong

, , Tilé Chit lwong phu gia
Xi Nud Cot liéu |Cot liéu . Ti Ie
woc nuwoc ilé L
mang Ke/m) nhé tho %) wong
m ximéang | cat(% Té o
(Kg/m®) (Kg/m") |(Kg/m) o | trem
(%) (Kg/m’)
Hop chat
sunfat
428 178 316 992 54 45,6 . 0,815
canxi
No.5L

g2. D6 bé tong

L6 khoan sau khi dugc vét it hon 3 gio thi'tién hanh-d6 bé tong. Néu qua trinh

nay qud dai thi phai 1dy mau dung dich tai day.h6 khoan. Khi dic tinh cta dung dich

khong t6t thi phai thuc hién luu chuyén dung dich cho toi khi dat yéu cau.

Hinh 6.4: Qua doi

V6i mé bé tong dau tién phai sir dung nit bang bao tai chira vira xi ming nhio,
dam bao cho bé téng khong bi tiép xdc truc tiép véi nude hodc dung dich khoan,
loai trir khoang chan khong khi d6 bé tong.

Khi dung dich Bentonite duoc ddy trao ra thi can dung bom cat dé thu hoi kip
thoi vé mdy loc, tranh khong dé bé tong roi vao Bentonite gy tac hai keo hod 1am
tang d0 nhot cua Bentonite.

Khi thay dinh bé tong dang I1én gan téi cot thép thi can do tir tir tranh lyc day

lam dut moi han rau cot thép vao vach.
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Pé tranh hién tuong tic dng can rit 1én ha xudng nhiéu 1an, nhung éng van
phai ngp trong bé tong nhu yéu cau trén.
Ong @6 thao dén dau phai rira sach ngay. Vi tri rira dng phai nim xa coc trdnh

nudc vao ho khoan. Bé do bé mat bé tong nguoi ta dung qua roi nang c6 day do.

Q

Mang d6 bé tong o t«® b2 t«ng

®

@D@D@DDB

; : 5e ] g i
e -7 BO thu hai
Bentonite

I

Van truot :
— eng ®e b= t«ng
T dugc nhac dan
[3n khi eéng

2000

c.clip®Et dhh

3000

c.tth« |Encuéisadi
—32M

Vv

Hinh 6.5: Quy trinh dé bé tong
Yéu cau:

Bé tong cung cap t6i cong truong can c6 do sut dung qui dinh 17 + 2cm, do do
can c6 ngudi kiém tra lién tuc cdc mé bé tong. Pay 1a yéu td quan trong quyét dinh
dén chat lugng bé tong.

Thoi gian d6 bé tong khong vuot qud 5 gid.

Ong d6 bé tong phai kin, cach nude, du dai t6i day hd.
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Miéng dudi cua 6ng d6 bé tong cach day ho khoan 25cm. Trong qud trinh d6
miéng dudi ctia dng ludn ngip sau trong bé tong doan 2m.

Khéng duoc kéo dng dan bé tong 1én khoi khdi bé tong trong 1ong coc.

Bé tong dd lién tuc t6i vi tri dau coc.
¢3. Xur Iy bentonite thu hoi

Bentonite sau khi thu hdi 1an rit nhiéu tap chat, ti trong va do nhot 16n. Do do
Bentonite 1dy tir duéi hd khoan 18n dé dam bao chat luong dé dung lai thi phai qua
tai xir Iy. Nho mot sang loc dung stc rung ly tdm, ham luong dat vun trong dung
dich bentonite s¢ dugc giam t&i mic cho phép.

h. Riit éng vich

Théo d& toan bo gia d& cua dng phan trén.

Cit 3 thanh thép treo 10ng thép.

Dung may rung dé rit 6ng 1én tir ti.

Ong chéng con dé lai phan cudi cam. vao dit khoang 2m dé chéng hu hong
dau coc. Sau 3 + 5 gio méi rit hét dng vach.

i. Kiém tra chit lwong coc khoan nhoi

Day 1a cong tic rit quan trong, nham phdt hién cic thiéu sét cua timg phan
true khi tién hanh thi céng phan tiép théo. Do d6, c6 tac dung ngin chin sai st &
timg khau trude khi ¢6 thé xay ra su ¢ nghiém trong.

Cong tic kiém tra c6 trong ca-2 giai doan:

+ Giai doan dang thicCong.

+ Giai doan da thi cOng xong.

il. Kiém tra trong giai doan thi cong

Cong téc kiém tra ndy duoc thuc hién dong thoi khi mdi mot giai doan thi
cong duoc tién hanh.

+ Pinh vi hd khoan: Kiém tra vi trf coc cin ¢t vao truc tao do géc hay h¢ truc
cong trinh. Kiém tra cao trinh mit hd khoan. Kiém tra dudng kinh, do thang dung,
chiéu sau hd khoan.

+ Dia chét cong trinh: Kiém tra, mo ta loai dat gip phai trong mdi 2m khoan

va tai day ho khoan, can c6 su so sanh v6i so li€u khdo sat dugc cung cap.
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+ Dung dich khoan Bentonite: Kiém tra cdc chi tiéu cia Bentonite nhu da trinh
bay ¢ trén.

+ Cbt thép: Kiém tra chung loai c6t thép. Kiém tra kich thudc 10ng thép, sb
luong thép, chiéu dai ndi chong, sd luong cdc mbi ndi. Kiém tra vé sinh thép: Gi,
dat cat bam... Kiém tra cdc chi tiét dat san: thép gap bao vé, méc, khung thép chong
déy ndi, ..

+ Day hd khoan: Pay 1a cong viéc quan trong vi né c6 thé 1a nguyén nhan dan
dén do lin nghiém trong cho cong trinh. Kiém tra 16p mun dudi day 16 khoan trudc
va sau khi dit 1dng thép. Po chiéu siu hd khoan sau khi vét day.

+ Bé tong: Kiém tra d6 sut . Kiém tra cdt liéu 1on:
i2. Kiém tra chat lwong coc sau khi da thi cong xong

Cong tdc nay nham danh gia coc, phét hién v 'sita‘chira cic khuyét tat da xay
ra. Em quyét dinh chon phuong phép siéu 4am dékiém tra chit luong coc sau khi thi
cong, kiém tra 2/34 coc.

Pay 12 mot trong cac phuong phap duoc st dung rong rai nhat. Phuong phap
nay danh gia chit luong bé téng va khuyét-tit cua coc thong qua quan hé téc do
truyén séng va cuong do bé tong. Nguyen. fic 1a do tdc d6 va cudng do truyén séng
siéu Am qua méi trudng bé tong,dé tim khuyét tat cta coc theo chiéu sau.

Phuong phap ndy c6 gid'thanh khong cao 1am trong khi két qua c6 tin cay kha
cao, nén phuong phap nay cting hay-dugc str dung.

6.2.3. Trinh tw thi céng coc khoan nhéi

Trinh tu thi céng cociPam bao khong di lai gan vi tri méi d6 1am anh hudng
dén chat luong trong thoi gian bé tong ninh két. Trong 24h khong dugc khoan coc
mai trong pham vi 5d quanh coc da thi cong (d 1a duong kinh coc).

6.2.4. Chon mdy thi céng va t6 chirc thi cong coc khoan nhoi

Do sau hd khoan so v&i mit dat tu nhién 1a 32m.

a. Chon dung tich thung chira Bentonite

Vi Bentonite luén can day hd khoan nén thé tich Bentonite can thiét 13 :

nx1,2°
X—

V=31 =35,04(m")
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Cong suat tram tron can thiét cho 1 ngdy thi cong coc 1a 35,04(m’/ngay). Do

bentonite sau khi tron can 1 ngy dé cac hat truong nd nén thé tich xilo can thiét sé 1a:
2 x 35,04 = 70,08(m’).
Vay: Chon 2 xilo chira bentonite dung tich 40m’ dé phuc vu cho thi cong coc

khoan nhoi.
b. Chon may khoan

Coc thiét ké ¢c6 duong kinh 1,2m, chiéu sau hd khoan t6i 33m nén ta chon mdy
khoan HITACHI: KH-100 c6 cdc thong sb ky thuat:

Bang 6.3: Thong sb ciia may khoan KH-100

Chiéu dai gi4 khoan (m) 19

Puong kinh 16 khoan (mm) 6001500
Chiéu sau khoan(m) 43

Téc do quay (vong/phiit) 12 +24
M6 men quay (KNm) 40 + 51
Trong lugng (T) 36,8

Ap luc 1én dat (MPa) 0,077

c. Chon cén ciu
Can ciu phuc vu cong tic 1apieot-thép, lip ong sinh, dng do bé tong, ...
Khdi lugng can phai catslon nhat 1a dng d6 bé tong: Q = 9T
Chiéu cao lap: Hep = hy + hy+ hy+ hy (6-1)
Trong do:
h;=0,6m (Chiéu cao 6ng sinh trén mat dét);
h, = 0,5m (Khoang céch an toan);
h; = 1,5m (Chiéu cao day treo budc);
hy = 12m (Chiéu cao 1dng thép);
Hep=0,6+0,5+ 1,5+ 12 =14,6m.
Ban kinh ciu lip: R = 8m.
— Chon cén cau banh xich MKG-10 ¢6 cac dic trung ky thuat:
+ Chiéu dai tay can: 18m
+ Chiéu cao ning can thiét : H=15m

+ TAm véi tmg véi Het: R = 12m
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+ Strc nang ung voi1 R va Het: Q = 10T
+ TAm v6i nhd nhat: Ry, = 4m
Can truc MKG-10 ¢6 méc phu véi chidu dai can ndi phu 1a 2,3m dam béo khi
can thiét c6 thé dung can phu dé c6 thé 1am viéc vé6i chiéu cao ning 16n hon.
d. Céng tac phd bétong dau coc
Chiéu cao bétong mdi coc can pha 1a 0,7m. Suy ra thé tich bé tong mdi coc
can ph4 la:
v 20,7x L2 70am)
4
Téng thé tich bé tong coc can pha la:
V =34x0,79 = 26,86(m’).
6.3. Thi cong twdng ting him
Do cong trinh ¢6 ting hAm cao 3m va giai phdp coc nhdi BTCT, vi vay dé
dam bao kinh té va hiéu qua, ta 4p dung'bién phdp chdng vach dat tuong ctr thép
Larsen theo chu vi mit bang dao dat, phuwong an thi cong dét theo trinh tu sau:
Thi coéng hé thdng cir Larsen chong vach dat bao quanh chu vi cong trinh.
Pao dat bang co gidi déncao trinh' —5,5m sau d6 tao mat phang dat bang
thu cong.
Thiét ké va thi cong twong ciechdin. dat:
a. Thiét ké twong cir chin dit
al. Pdc diém thi cong tuwong i
Khi thi céng cdc cong trinh trong thanh phd, dé tranh gdy anh hudng lin sut
dén cdc cong trinh 1an cin, ngudi ta thudng phai thiét ké hé tudng cir chin dat.
Tudng ctr chin dat: Co wu diém 1a thi cong d& dang hon, sau khi thi cong xong
c6 thé rit thu hoi lai hé thdng cir,chi phi ré hon so véi thi cong hé thong tudng vay.
Nhuoc diém cta phuong phép nay chinh 12 chiéu siu khong ché ciia hd dao. Néu hd
dao qua siu (trén 10m) thi bién phdp ép cir té ra khong hiéu qua. Vi chiéu dai cay
ctr chi tir 8 - 20m. Do d6 dé dam bao kha ning chiu luc thi phai thi cong thém hé
thdng neo, chéng. Tuy nhién v6i cong trinh nay, chiéu sdu hd dao sau nhét chi 5,5m

nén st dung hé théng cir thép LARSSEN t6 ra hop 1i va kinh té. Thi cong xong hé
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thdng cir s& tién hanh thi cong giai doan ting hiam. Khi thi cong xong sé& riit thu hoi
toan bo hé thng cir. So dd tinh todn dung hé cir khong neo.
a2. Thiét ké twong cir chan dat

Bang 6.4: T6 hop cir Larssen chir U

Khéi lwong M6 men khang
Kich thwéc (mm)

(kg) uon He¢ so tan
Loai cir 1m® Cho 1m |dung vat
Cho ctr
B H Imcwr | twong twong ctr| liéu
(cm’)
clr (cm?)

Larssen IV 400 180 74 185 880 2200 11,9

Larssen V 420 180 100 238 1161 3056 12,8
Larssen VI 420 220 122 290 1765 4200 14,5
Larssen VII | 420 230 130 310 2101 5000 16,1

Chon cir Larssen IV ¢c6 mé men khangwudn cho 1m dai tudng cir 1a: 2200cm’

a1
M/

Chitiét cr Larsen st dung

b. Thi cong ép coc cur

O

180
1

Ep coc cur cac mép dai moéng 1,2m dé thuén tién thi cong dam dat va rat c.

Dao dat xudng khoang 1m, sau d6 méi dit may ép cir vao vi tri cira cho xe vao
thi cong nham bao dam cho cao d6 dinh cir sau khi ép khong nhé cao so voi mit dat
anh hudong dén xe 6t6 di vao mit bang dé thi cong.

Chiéu sau can ép van cir 1a 12m, Chiéu dai van ctr 1a 13m.
bl. Cong tac ép cu

Khi ha ctr Larsen vao dét, tién hanh thanh ting doan khong ha timg thanh

riéng. Ddi v6i coc dau tién, do c6 tic dung ddn hudng nén can kiém tra ky do thang

dtmng theo 2 phuong, thanh coc nay dai hon cac thanh coc khic 3m.
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Do chiéu dai thanh ctr 12 13m, dé nham tan dung t6i da hiéu suit ciia mdy,
tranh truong hop phai di chuyén kep cir xa chd déng, ta tién hanh xép cir theo ting
cum doc 2 bén tuyén ép. Trong mdi cum c6 2 nhom : Nhém 1 dit cir up, Nhom 2
dat cu ngua.

6.4. Thi cong cong tic dat
6.4.1. Ldp bién phdp thi cong dao dit
a. Chon so dé dao dit
C6 2 so dd dao dat: Pao doc va diao ngang.

+ Pao doc: May dao dén dau 1ui dén d6 va d6 dat sang hai bén, ap dung khi
chiéu rong hé dao tir 1,5 — 1,9 1an ban kinh dao 16n nhét:

+ Pao ngang: Truc phan quay c6 gau vudnggdc vGi-truc tién ctia may, chi nén
40 dung trong truong hop san mit bang khai thac mé46.thién vi khoang dao rong.

Chon phuong an dao doc: May dimg trén'cao-dua gau xudng dudi hd mong
dao dat. Khi dat day gau, quay gau tir vi tri. ddo dén vi tri d6 1a 6t6 dtng bén canh.

Ta chia hd dao thanh 5 dai dao v6i mdi dai dao co chiéu rong 4,430m, may
dung giira dai dao tién t6i va quay sang-2 bén-dé dao, hét chidu dai 1 dai thi quay lai
dao dai tiép theo.
b. Bi¢n phdp thi cong dao dit

Mit bang thi cong dao @it mong cua cong trinh rat rong, ddo mong dang ao
v6i chiéu sau 16n (5,5m) nén khoi lwong dat can dao rat 16n. Vi vay phuong an dao
day 1a co gi6i hoa toan bo-két-hop sira mong tha cong.

Dua vao hinh dang va kich thuéc hé mong, ta dao dat nhu sau: Dung may dao
géu nghich, dao dat tir mat dat tu nhién cdt -1,0m dén cdt day dai la -5,5m, sau do
stra mong bang thi cong. Mit bang dao dat hd mong (tir mat dat ty nhién cdt -1,0m

dén cbt -5,5m):
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6.4.2. Tinh todn thi cong ho méng

|
&

Hinh 6.6: Mt bang ddo dit hé-mong

|
o @

a. Tinh todn thé tich dit dao bang mdy va sira_méng thii cong

Thé tich dat dao bang may la:

V. =14,8x44,4x4,5%x0,8x1,3 0,7 x

1x0,8°

Stra mong thu cong chiém 20% dao dit bang may:
Vi = 0,2x3058,44 = 611,69(m”)
b. Tinh todn thé tich dit lap

Tong khéi lwong dat 14p bang 1/3 khéi luong dit dao:
3058,44 + 611,69

le =

6.4.3. Chon mdy thi cong dit

a. Chon mdy xiic dit

Chon may dao gau nghich banh xich dan dong thuy luc E70-B c6 céac thong sb

k¥ thudt nhu sau:

=1223,38(m’).
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Bang 6.5: Thong s6 may dio gau nghich E70-B

Ma hiéu E70-B
Trong lugng (tan) 6,9
Chiéu sau dao dat (m) 3,8
Tho1t gian trung binh 1 chu ky (s) 20
Dung tich gau (m’) 0,25
Ban kinh dao 5,93

Ning suat thuc té cua may dao trong 1 ca xac dinh theo cong thirc sau:

N:8><360()><q><kd><ktg
T, xk,

Trong do:
q - dung tich gau, g= 0,25m’;

m’)

kq - hé s6 lam day gau, lay kq = 1,1;

Kig - hé s6 1am st dung thoi gian, 1dy Kz = 0%

k. - hé sb toi cua dat, léy ki=1,23

Tck = tck KvtK

quay

- thot gian 1 ¢hu Ky 1dm viéc ciia mdy;

(6-2)

Ta = 20(s); K, =1,1 do d6 datlén thiing xe; k= 1 do géc quay 12 90°

Vay: T, =20x1,1x1=22(s)
Khéi lugng dat dio trong 1 ca I

N_8><3600><0,25><1,1><0,7

22% 2

Vay s0 ca may can thiét la: n =

3058,44

=210(m”)

=15(ca).

Dé phu hop véi mat bang thi cong coc: ta chon 1 may ddo, sd ngay can thiét

dé dao 1a 15 ngay.
b. Chon 6té ché dit

Mot ngay, khdi luong dat can chuyén di 1a: 210m’.

Chon xe KAMA-5511 ¢6 ben tir d6 ¢6 céac thong sd:

Van tdc trung binh: v, =30km/h

Thé tich thung chtra: V = 6m’
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Ta c6 tong sb chuyén xe trong 1 ca 1a: = 44 (chuyén)

6x0

Thoi gian van chuyén 1 chuyén xe:
t=1t, + by + by + Lo
Trong do:
t, - Thoi gian d6 dét 1én xe bang thoi gian may dao db day thung xe;
ty = 15ph = 900s;
tsi - Thoi gian van chuyén di t6i noi d6, quing dudng Skm, véi v 4= 30km/h;

(=2 ;SO = 10ph = 600s

te5 - Thot gian do va quay dd, ts3 = 300s;

t,s - Thoi gian vé bang thoi gian di, t,e = tg; = 600s:
Viy:

t =900+ 600 + 300 + 600 = 2400(s)*

Mot ca, mdi xe chay dugc:
8x3600x0,85 8x3600x 0,85
t T 2400
S6 xe can dung (chd 1 ca):

44 ,
n =— =4,4(chuyén
10 (chuyén)

=10 (chuyén)

Két ludn: Chon 5 xe KAMAS5511 ¢6 dung tich thing 6nr.
6.5. Thi cong hé dai, giang
6.5.1. Pé bé tong 16t mong

Sau khi dao sira hé mong bang thu cong xong ta tién hanh dd bé tong 16t
moéng. Bé tong 16t méng duoc db bang thi cong va duge ddm phang.

Bé tong 16t moéng 1a bé tong nghéo Mac 100 duoc db dudi day dai va 16t dudi
gidng moéng voi chiéu day 10cm, va rong hon day dai va day gidng 10cm vé moi
bén.

6.5.2. Cong tdc cét thép mong
Sau khi d6 bé tong 16t méng ta tién hanh 1ap dat cdt thép mong
C6t thép duoc dung dung chung loai theo thiét ké.
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Cét thép duogc cit, udn theo thiét ké va duoc budc ndi béng day thép mém ol.

C6t thép duoc cat udn trong xudng ché tao sau d6 dem ra lip dit vao vi tri.
Trude khi 1ap dat cdt thép can phai xac dinh vi tri chinh xac tim dai coc, truc gidng
mong.

Cét thép cho cd moéng duge dugce bé chan va dugc dinh vi chinh xac béng mot
khung gd sao cho khoang cach thép chu duogc chinh xac theo thiét ké. Sau d6 danh
dau vi tri cbt dai, ding thép mém ¢ = Imm budc chit cbt dai vao thép chi va cb
dinh 16ng thép chd vao dai coc.

Sau khi hoan thanh viéc budc thép can kiém tra lai vi tri cua thép dai coc va
thép giang.

6.5.3. Cong tdc vdan khuoén mong

Sau khi 1dp dit xong c6t thép mong ta tién hanh lap dung van khuén moéng va
giang mong.

Vin khu6én méng va giing mong dungwvan khudn thép dinh hinh dang duoc st
dung rong rii trén thi trudng. T6 hop,cac tim van khuodn thép theo cac kich ¢& phi
hop ta duoc van khudn méng va giang moéng; cac tim van khuon duoc lién két véi
nhau bang chdt khong gian. Diing céc thanh chng xién chdng tya 1én méi doc cua
hd mong va céc thanh nep dimgieia vankhuon.

Vién khudn méng phai dadm bao'do chinh xac theo kich ¢& cia dai, giang; phai
dam bao d6 phang va do kin khit.

Béang 6.7: Van khuon dinh hinh dung trong thi cong

Rong Dai Cao Mo men quin | M6 men chong
(mm) (mm) (mm) tinh (cm®) ubn (cm’)

300 1800 28,46 6,55

300 1500 28,46 6,55

220 1200 22,58 4,57

200 1200 55 20,02 4,42

150 900 17,63 4,38

150 750 17,63 4,38

100 600 15,63 4,08
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Tinh toan khoang cach cac nep dirng va chdng xién:
Nep dung do van thanh dai:
- Tai trong: Tai trong bao gém do ap luc vira, do 4p luc bom bé tong va dam bé
tong.
9=q:1+q2+q3
Trong do:
q:- ap luc vira.
q,=0,7xyxH =0,7x2500x%2,5=4375(kG / m*)
qz- &p luc do bom bé tong
q= 700 kG/m".
Q- dp luc do ddm bé tong.
q3=300 kG/m’.
Tong tai trong tac dung:
q =2q; =1,1x4375+1,3x700+1,3 x300 = 6142,5(kG/m°).
Pé don gian va thién vé an toan,.coi tai ¢= 6112,5(kg/m’) 1a phan b6 déu 1én
van thanh dé tinh toan.
- So d6 tinh: so dd tinh van thanh 1a dam lién tuc twa trén céc géi tua la cac nep
dung, chiu tai trong phan bé.
Tinh cho tim van khuon 6 bé rong b = 0,2m, tai trong phan bd déu trén van
khuon la:
q=6112,5%x0,2 = 1222,5(kG/m) = 12,225(kG/cm).

M6 men udn 16n nhat trong dam.:

2
M = ql
10

+ Khodng cdch nep theo diéu kién bén:

M
oc=—Z=<v.R
W 4

W: md men chong uon cia van khudn.

Véi van khudn b = 20 cm ¢6 W = 4,42 cm’; T = 20,02 (cm”)

M gxI’

W 10xW

=81 (cm).

<yxR = lé\/IOXWXVXR:\/10x4,42x1x1800

q 12,225
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+ Khodng cdch nep theo diéu kién bién dang:
qtc % l4 l

Xl oL o 2 437547004300 = 5375(ke / m
F = oanExg V153009 (kg fm”)

6
1< s 128XEX.J _, 128x2,1x10° x 20,02 — 63 (cm).
400x% g 400x 53,75

Vay ta bd tri nep ding van thanh dai méng véi khoang cach 600mm.

Tinh todn chéng xién do van thanh:

- Tai vi tri cic nep dimg ta bd tri cac thanh chdng xién dé dam bao so dd nep
ding la dam lién tuc géi tal vi tri thanh chéng xién. Viéc tinh toan cot chéng la xac
dinh lyc tic dung vao dau cot chdng (bang phan luc gdi tra cua dim lién tuc la
thanh chéng dimg). Sau d6, kiém tra cot chéng theo diéu kién cot chiu nén ding
tam theo so d6 2 dau khap.

- Nep doc: Pé dam bao 6n dinh, ta dung 2 ngp 6 2 dau va 1 nep ¢ gitra. Khoang
cdch cot chdng 12 600mm.

Nep dimg d van khudén thanh giang:

Twong ty nhu véi van thanh dai, tai trong gom:

Qo= Qi+ + 3
Q" =0,7x1,1x2500x1+1,3x70041,3x300 = 3225(kG / m*)
0" =0,7x2500x1+700+300=2750(kG / m*)
Vién khuon thép véi loai bé tong 20cm co6: W=4,42cm’; J=20,02cm” va tai phan
bd trén mot tAm 1a:
q" =3225%0,2 = 645kG Lm = 6,45(kG | cm)
q"“ =2750%0,2 =550kG I'm =5,5(kG / cm).

+ Khodng cdch nep dimg theo diéu kién bén:

=111(cm).

g 6,45

1<\/leWx;/xR_\/10><4,42><1,0><1800
q

+ Khodng cdch nep dimg theo diéu kién bién dang:

6
1< 128XEX.J _, 128 x2,1x10° x 20,02 _ 121 (cm).
400x% g 400x5,5

Vay thién vé an toan ta liy khang cach 1 = 80cm.

Chong xién d& van thanh:
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- Viéc tinh toan thanh chong xién d& van thanh giang méng twong tu nhu tinh

thanh chéng xién ctia dai méng 1ay 1= 80cm.

thanh nfy
-
e: L
E:&@un\uu\o: :u\n\ngm
chéng xitn lof T
- ; i —g TH?P TUONG VACH TANG HAM
% —T—‘ ) g 5% 600 85
B=x} | == ] H, o 11 thanhc+b»nggg$
E &:L& KH:.Z H I Y g
lel lel Ll L L
i A= =0 conk® b? t«ng
oo -+ e  conx b t«ng
I I s Trrrrrr N N
e e bt teng 171 ginng diy 100 | ‘ 7
e | g SRESTES
A AT
v_nkhu«nth? % fin 7‘ a %
| F - | |
ANETMENN] v v
B—g ‘T Fremsies’ F—= thanhv'ng dae thanhchéng ngang Q

Hinh 6.7: Céu tao van khuén-dai coc, giang mong

6.5.4. Cong tac dé bé tong

Sau khi hoan thanh cong tic van khu6én méng ta tién hanh d6 bé tong méng.
Bé tong moéng duoc ding loai'bé tong thwong pham mac 300, thi cong bang may
bom bé¢ tong.

Cong vi¢e dd bé tong duoc thyc hién tur vi tri xa vé gén vi tri may bom. Bé
tong dugc chuyén dén bang xe chuyén dung va duoc bom lién tuc trong qua trinh
thi cOng.

Bé tong phai duoc d6 thanh nhiéu 16p, dim k¥ tranh hién tuong rd bé tong.
6.5.5. Cong tdc bao dwing bé tong

Bé tong sau khi db 4 + 7 gio phai duoc tudi nudc bao dudng ngay. Hai ngdy dau
ctr hai gid tudi nudec mot 1an, nhimg ngay sau tir 3 + 10 gid tudi nude mot lan tuy
theo diéu kién thoi tiét. Bé tong phai duoc giit 4m it nhat 13 7 ngay dém.

Trong qu4 trinh bao dudng bé tong néu c6 khuyét tat phai duoc xur Iy ngay.
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6.5.6. Cong tdc thdo van khuén mong
Van khudén méng dugc thio ngay sau khi bé tong dat cuong do 25kG/em” (1 + 2
ngay sau khi dd bé tong ). Trinh ty thdo d& dugc thuc hién nguoc lai véi trinh tu lép
dung van khudn.
Bdng tong hop khoi lwong cdc cong tic thi cong phan ngam dwoc thé hién

trong cdc bang tir E.1 dén E. 10 phan phu luc.
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CHUONG 7
THI CONG PHAN THAN

7.1. Phan tich 1ap bién phap thi cong phan thin
7.1.1. Pdc diém thi cong phén thin cong trinh

Do cong trinh nam trong thanh phd nén diéu kién thi céng bi han ché, nhat 1a
vGi cong tic bé tong vi xe bé tong, xe chd dat chi c6 thé vao thanh phd vio budi
dém. Yéu cau vé cOng tac an toan v¢ sinh lao dong, bao v¢ mai trudong va tai san la
rat cao.

Pé dam bao chit luong, tién d6 va tng dungsedc cong nghé thi cong méi thi
céc hé két cu chiu luc cua cong trinh nhu: khung; 161, san; cau thang...ta chon bi¢n
phép thi cong bang bé tong toan khoi.

Pé thi cong phan thin ta sir dung hé thong van khuén dinh hinh két hop véi
hé gido PAL va cot chéng don béng thép diéu chinh duoc d6 cao nham tdng nhanh
thoi gian thi cong dong thoi bao dam an toan lag-dong.

7.1.2. Pdnh gid lwa chon gidi phdp thi-cong phén thin

- Bién phdp ky thuat thi cong bétong cot:

+ Bién phdp cung cip bétong cot: Bétong cot 12 bétong thuong pham do sut 12
+ lem duoc mua tir tram tron bétdng va van chuyén dén cong trudng bang xe chd
bétdng DAEWOO DA-50.

+ Bién phdp van chuyén bétong 1én cao: Béténg duoc van chuyén bang cau
thdp v6i ben bétong 0,8m’;khi d6 bé tong dugc rét qua éng vdi voi qua 18 hd trén
va cira d6 bé tong cho sin.

- Bi¢n phdp ky thudt thi cong bétong dam, san:

+ Bién phép cung cip bétdong dam, san: Bétdong dam san 12 bétong thuong
phém do sut 17 £ 2cm duge mua tu tram tron bétdng va van chuyén dén cong
truong bang xe chd bétong DAEWOO DA-50.

+ Bién phédp van chuyén bétong 1én cao: Do khéi lugng thi cong bétdng dam
san rat 16n nén bétong dugc d6 bang xe bom bétong PUTZMEISTER M27 c¢6 kha
ning bom cao 27m (véi 7 tang dudi) va may bom tinh PUTZMEISTER 2109H-B

(c4c tang con lai). Khong ding can truc thép.
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- Bién phdp ky thudt thi cong bétong cdu thang bg:
+ Bétong cau thang co d6 sut 6 + lem dé chdng chay bétong va dugc van
chuyén 1én cao bang cau thap, d6 bang thu cong.
7.2. Thi cong van khuon, cot chéng cho mét ting dién hinh
a. To hop vin khuén
Str dung van khuon thép dinh hinh ctia Hoa Phat ¢ cac thong s6 nhu bang 7.1.
Bang 7.1: Thong s6 van khuén thép dinh hinh Hoa Phat

Loai van o ; i 3 4

thép Ky hi¢u Kich thwéc(mm) Wm’) | J(m")
HP 1550 T1 1500 500 o 10,08 | 43,44
HP 1250 T2 1200 500 59 10,08 | 43,44
HP 1530 T3 1500 300 35 6,55 28,46
HP 1230 T4 1200 300 55 6,55 28,46
HP 1520 TS 1500 200 55 4,42 20,02
HP 1220 T6 1200 200 55 4,42 20,02

b. Van khuoén san

- Sir dung giao PAL do hang Hoa-phit ché tao.

- Céu tao gido PAL:

Gigo PAL duoc thiét ké tré co s& mot hé khung tam giac duoc lép dung
theo kiéu tam giac hodc tir gidc ching cdc phu kién kém theo nhu:

+ Phan khung tam gidc tiéu chuén.

+ Thanh gidng chéo va gidng ngang.

+ Kich chan ¢t va dau cot.

+ Khép nbi khung.

+ Chét gitr khép ndi.

- Hé gi4o d& san 1a gido Pal co cac dic diém sau:

+ Khung gido hinh tam gidc rong 1,2m, cao 0,75m; 1m; 1,5m.

+ Puodng kinh dng ding: $76,3x32mm

+ Pudng kinh dng ngang: $42,7x2,4mm.

+ Puong kinh dng chéo: $p42,7x2,4mm.
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+ Céc loai giang ngang: rong 1,2 m; kich thudc ¢34x2,2mm.

+ Giéng chéo: rong 1.697 m; kich thudc ¢p17,2x2,4mm.

- Xa gb duoc diing 12 loai xa gd gb c6 tiét dién 100x100 mm; c6 trong lugng
riéng 600 kg/m’; [6] = 110 kg/cm*; E = 2,1x10° kg/cm”.

- X2 g0 can ¢6 ¢ 3 vi tri cia tAm van khuon 1a 2 dau va & giira.

Tinh todn vdn khuon san cho o6 san co kich thuoc: 7,4 x4,2(m).

- Cau tao 6 san dién hinh: Véan khudn day dugc td6 hop tir cic tAm van
30x150cm, thanh véan st dung cic tim P6015 khich thudc 60x150cm trong luong
23Kg thuan tién cho 1 ngudi vin chuyén mang vac. St dung van khuén goc
150x150x55mm, con lai cac khe hé ta ding gb chent

- Tinh todn xa gd, cot chéng d& van san:

St dung xa gd ngang c6 tiét dién 100x100 dat cdch nhau theo phuwong ngang nha
12 70cm. Xa gb doc tiét dién 100x100 dit cach nhau-120cm.

- Coi xa gb ngang nhu dam lién tuc kédén'cic.gbi 1a cic xa gbd doc.

Tai trong tac dung 1én xa go:
g=gitntety
+ San bé téng cot thép:
21= Yp xbx8,:=2500x0,7x 0,10 =:175(kG/m).
+ Trong lugng van san: Trong lwvong'mot tim P6015 1a 23(Kg)

23
0,6x1,5

o= x 0,7 = 18(kG/m).

+ Hoat tai do chin dong rung va dim giy ra khi do bé tong:
g3=0,7x400 = 280(kG/m).
+ Hoat tai do nguoi va may van chuyén:
24=0,7x200 = 140(kG/m)
+ Tong tai trong phan bd trén xa gb:
g =175 + 18 + 280 + 140 = 613(kG/m).
g =1,1x175 + 1,3(18 + 280 + 140) = 761,9(kG/m).
- Kiém tra do 6n dinh cta xa gd ngang: Tiét dién 10x10cm
Coi xa gbd ngang 13 dam lién tuc gbi tua 1a cdc xa gd doc, nhip cia xa gb ngang 1a

1,2m (la khoang céch cua gido PAL).
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gl>  761,9x1,2>

+ Momen 16n nhat: My,=1—=—"2"" =109, 71(kGm).
10 10
2 2
+ D9 cing chong uon: WZ% = 10x610 =166,67(cm’)
M 10971
=—= =65,82(Kg /em*) <[c]=110(Kg / cm?).
W " 166.67 (Kg )<[o] (Kg )
+ Do vong:
tc14 -2 4
- 4l OII0 X206 emy <[ £]=— =120~ 0,3(cm).
128EJ 128x2,1x10° x28,46 400 400

- Kiém tra xa g6 doc: Tiét dién 10x10cm.
+ Coi xa go doc 1a cdc gbi twa cua xa gb ngang do vy gia tii luc tip trung do xa gd
ngang:

P = ¢ x1,2=613x1,2=735,6(kG)

P" = g"x1,2=735,6x1,2 = 882,72(kG).

+ So dd tinh: Coi xa gb doc 1a dim lién tuc ma gbi'la cac dau kich cua gido.

Trinh tw ldp dung van khudn san:

- Lap dyng hé thdng gido Paldd xa gd. Xa gb duoc dit 1am hai 16p vi vay
can phai diéu chinh cao trinh mil gigo cho chinh x4c.

- Lap dat xa gd, 16p xa go thur.nhat tya 1én mil gido, 16p xa gb thir hai duoc
dit 1én 16p xa gd thir nhat vliskhoang cach giita ching tuy thudc kich thuéc van
khudn st dung, can 3 xa gd/ 1 tAm van khuon. Kiém tra diéu chinh cao trinh san
trude khi lap tAm van khuon.

- Diing cic tim van khu6n dinh hinh dé ghép lai tao mat phang do bé téng
san.Nhitng chd ho nho c6 thé chén bang gb.

c. Vian khuén diam

Vién khudén dam gdm véan khudén ddy dam va van khuon thanh dam duoc ché
tao tir van khudn thép dinh hinh, ching duoc lién két véi nhau bang chdt 3 chiéu,
van thanh duoc chéng boi cic thanh chdng xién bang gb. Tiét dién dam nhu sau
700x300, 500x250, 350x220, 500x220. Ta st dung céc loai van khuodn co san trong
cataloz. Néu khong thé gia cong (khong to hop tir van khudn thép dinh hinh duoc
do thanh dam c6 kich thudc dam 18) thi c6 thé dung g dé dém.

Cot chong sir dung hé gido PAL két hop cot chdng thay d6i duogc chiéu cao.
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Van thanh duoc chdng bai céc thanh gd chdng xién.
Vin khuén dam
- Vdn khudn dam chinh: hxb = 70x 30cm
+ Chiéu cao van thanh yéu cdu: h,= 700 - 100 - 105 + 55=550mm => ta dung
2P20+1P15
+ Van day cac ddm c6 b = 30cm ta diing 2P15
- Van khudn dam doc: hxb=50x25cm
+h,=500 - 100 - 105 + 55 = 350mm = dung 1P20+1P15
+ Van day b=25cm dung 1P20+1 tim gb 55x50.
- Van khudn dam phu 1: hxb = 50x22cm
+h,=500 - 100 - 105 + 55 = 350mm = dung 1P20+1PR15
+ Van day b =22 cm ta dung P20+1tdm gb 55x20
- Van khuén dam phu 2: hxb = 35x22cm
+h,=350-100 - 105 + 55 = 135mm =>tardung, 1 P20
+ Van day b =22c¢m ta ding P20+1tdm gb 55x20
c.1. Thiét ké hé thong xa gé
- Tai trong tic dung 1én van day dam:
+ Tinh tai do trong lugng bé tonggay ra:
2= Yo xhgxbg = 2500x0,7 x 0,3-= 525(Kg/m)
+ Trong lugng ban than van day ddm: g, = 14(Kg/m)
+ Hoat tai do chin dong khi d6 va dam bétong: g3= 400x0,4 = 160(Kg/m)
+ Tong tai trong tic dungdén van day dam:
g = 525+14+160 = 700(Kg/m)
q"=1,1x525 +1,3x (14 + 160) = 804(Kg/m)
- Chon xa ngang: 10x10cm, khoang cach cic xa ngang duoc tinh dwa vao diéu kién
lam viéc cta van day.

- Theo diéu kién bén:

lS\/leWx[a] :\/10X“’42X2100:107(cm)

q" 8,04

- Theo diéu kién bién dang:

6
1< s 128XEX.J :i/128><2,1><10 x 20,02 _ 124(cm).
400x g" 400x7
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Vay chon khoang céch céc xa ngang la 60cm.
- Coi xa ngang nhu dam don gian ké 1€n cac xa doc, cic xa doc dat cich nhau 1,2 m
(vi gbi 1én gido PAL):

A .« A . B N X M
+ Diéu kién chiu lyc cua xa go: W <[o]

+ Mpa=Pl/4 = (0,6xq) x1,2/4 = 0,6x804x 1,2/4 = 145(Kgm)
+ W=bh%/6 = 10x10%/6 = 166,67 cm’; [6]=110 Kg/cm®

%=14500/166,67 = 87(Kg/cm?) < [6] = 110 (Kg/cm?).

- Chon xa gb doc: 10x10cm, cdc xa doc gbi 1én gido PAL.
- Tuong tu ta thiét ké cho cdc dam khic:

Dam doc 50x25cm. Chon xa gd ngang: 10x 10ém, I= 60cm.

Chon xa gb doc: 10%10cm, Xa gb gbi 1én gido PAL.
Dam phu 1: 50x22cm. Chon xa gd ngangs. 10 x 10cm, 1= 60cm.
Chon xa gb doc: 10x-10cm. Xa gb gbi 1én gido PAL.

Dam phu 1: 35x22cm. Chon xa gd ngang: 10x 10cm, 1 = 100cm. Xa g gbi

l1én gido PAL.

CAUFAO CHITIET 1
TL 125

VAN KHUON THANH DAM

CAY CHONG XIEN GO40X60 SAN BE TONG DY KIEN DO
VAN KHUON THEP DINH HINH
0 BULONG ¢14

I

(3 S o ofo 107 o o (=3 ) [N I

° o
Ei ]
It
H Lo o} ;
° ° BO GO 40X60
Lol lo
o] [o]
B 126 ofc "ol 7 , XH ga gc¢ 100x100
A
\

khung gi, o pal

700

CAY CHONG GO 100%100

Hinh7.1: Ciu tao vin khuén dam chinh
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¢2. Khodng cdch giita cdc nep thanh dam
Nep thanh dam duoc bd tri theo ciu tao van khudn dinh hinh:1 tAm véan khuon

c6 3 vitri xa gd ¢ 2 dau va ¢ gitta.
¢3.Trinh tw lip dung vdn khuén dim

- Lap dyng hé gido phuc vu cho cong tic 1ap dit van khudn dam

- Lap xa gb va van day dam, diéu chinh tim cdt va d6 cao dung thiét ké.

- Lap véan thanh dam sau khi da c6 ct thép, ké tao 16p bao vé cdt thép.
d. Van khuon cot

Vién khuon cot ding loai van khuon thép dinh hinh va cot chdng thép da
ning c6 thé diéu chinh cao do, thao lip dé dang.

Yéu cau dbi voi van khuén:

+ Puoc ché tao theo dang kich thudc cau kién.

+ bam bao d¢ ciing, do on dinh, khong cong vénh.

+ Gon nhe ti¢n dung dé thao lép.

+ Kin, khit, khong dé chay nudc xi mang.

+ D6 luan chuyén cao.

Vién khudn sau khi thdo phai dugc lam v¢ sinh sach s€ va dé noi kho rao, ké
chat noi bang phang tranh cong vénh van khudn.

Vian khuon cot duoc to hop_tur cac tam van khuon dinh hinh béng thép, hé
thong gong cot c6 thé 1a gong dinh hinh hodc géng ché tao bang gd va thép trén
cong truong.

dl. Kiém tra khodng cdch giira cde.gong vin khuon cét
Vién khudn cot dung loai van khuon thép dinh hinh kich thudc trong bang:
Béang 7.2:/ Van khuon dinh hinh dung trong thi cong

Rong Dai Cao Mo men quin | Mo men chong
(mm) | (mm) | (mm) tinh (cm4) ubn (cm3)
300 1800 28,46 6,55

300 1500 28,46 6,55

220 1200 22,58 4,57

200 1200 55 20,02 4,42

150 900 17,63 4,38

150 750 17,63 4,38

100 600 15,63 4,08
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Chon tAm van khuén rong 200 dé tinh toan kiém tra cho cot ting 1 do cao
16n nhit 3,7m. Cdc tang con lai do cao cot khong 16n=> khong can kiém tra.
Tai trong tac dung 1én van khudén:Py, = P, + P,
- Tai trong do d6 hoic dam bé tong: P, = 600 kG/m”.
- Tai trong do 4p luc day bén cua bé tong dugc xac dinh theo cong thirc:
P, =0,75xWyxH
Wo: trong lugng cua bé tong. Wy = 2500(kG/m3).
H: Chiéu cao 16p bé téng chua dong cimg.
H = 3,7(m) dbi voi van khuén cot tang 1
= P, =0,75x2500x3,7 = 6937,5(kG/m”).
St dung van khuon c6 bé rong 20(cm).
= P =(P, +P,) x0,2= (600+6937,5) x0,2=1507,5(kG/m).
* Tinh todn khodng céach gitra cac suon thép: Lspxsoxs

* Theo diéu kién bén:

GZ%S[G]

M: mé men ubn 16n nhét trong damién tuc:
gl’
10

W = 4,42(cm’) J = 20,02(cm®)

W: m6 men chong uon cua van khudn.

2
:%: gxl Mol As 1< 10xW x[o] _ 10x4,42 %2100 _78.47(cm).
W 10xW q 15,075
Chon I=75¢cm
« Theo diéu kién bién dang: f—q'—f<[f]—i
' ang: 128xExJ 1 200

6
1< [IZBXEx] _ [128x2,1x10°x20.2 g0 o0
400 g 400x 15,075

Nhu vay vo1 moi tam van khuon chi can c6 gong ¢ 3 vi tri: 2 dau va ¢ gitra.
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TO HOP VAN KHUON COT
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Hinh7.2: Té hopwén khuon cot

d2. Lip dung vin khuén cot

- Véan khudn cdt c6 trong lugng vira vot-trong lugng mang véac ctia cong nhan
cho nén ¢6 thé mang vac truc tiép dén vi tri.can cAu dé cau 1én vi tri lép dat.

-])uavéoluéiuécdacdﬁcésﬁndélénlcosélépdétvwlkhuén.

- Vén khudn duoc lap tirng tam, lién két bang con bo sit.Sau d6 1ip gong cot
va can chinh bang thanh chéng, day-cang két hop véi qua doi.

- Kiém tra lai 1an cuéi cung do on dinh va do théng dimg cua cdt trudce khi do

bé tong.
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cEBut'ov, nkhu«ncét
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P — ]
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Tang do
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Hinh7.3: Ciu tao vin khuén cét

e. Vdan khuon vdch, 1oi

Vén khuon 161 dung loai van khudn thép dinh hinh, dung cic xa g6 tiét dién
100x100 mm nep ngang van khuon 15i. Diing cdc xa gd gd 100x100mm hoic cac xa
g0 thép dng co tiét dién hinh chir nhat dé nep dung, sau d6 ding buldng va cdc tim
thép dém cb dinh khoang giita van thanh trong va van thanh ngoai.

Dung cot chéng thép da ning c6 thé diéu chinh cao d6, théo lip dé dang va
cac day cang co tang do dé chdng giit 6n dinh cho 16i.
Yéu cau dbi voi van khuén:

+ Pugc ché tao theo dang kich thudc cAu kién.
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+ bam bao do cting, do on dinh, khong cong vénh.

+ Gon nhe ti¢n dung dé thao lép.

+ Kin khit, khong dé chay nudc xi méing.

Trude khi d6 bé tong can chin day van khudn biang dém mut tranh mat nudc
X1 mang.

Khoang cach gitra cdac nep ngang van khuon [oi:

Vién khuén 16i ding loai van khuon thép dinh hinh. TAm van khuén dung
dung, khoang cach cac thanh xa gd ngang can c6 ¢ 3 vi tri trén cing 1 tim van
khuén 2 du va & giita (do 16i cao < 3m, d kiém tra & phan tinh khoang cach gong
cOt) => khoang cach 500mm.

Tinh todn khoang cdch gitta cdc nep dung:

Nep ding tiép nhan luc tir nep ngang dudi dang cac lyc tap trung cach nhau
500mm. Khoang cach cic nep dung duoc tinh todn dé dd dugc nep ngang ma khong
1am nep ngang bién dang qué gidi han:

Cit 1 giai rong 0,5m dé tinh todn.

Theo didu kién bén: o = % <[o] q=3112 kG/m
M: M6 men uén 16n nhét trong
) A A
A “A . o ql
dam lién tuc: M = 0 4‘ 4V 4U 4U

W: M6 men chong udn cua xa go.

bxh* B 10x10?
6

W= =166,67(cm’).

J: M6 men quén tinh tiét dién xa go.
_ bxh’ B 10x10°
===

q = (600 + 0,75x2500x3)x0,5 = 3112(KG/m).

J =833,33(cm™).

trong d6: gia tri 600 1a tai trong do ddm hodc d6 bé tong; 0,75-quy ddi tai tam giac
vé tai chit nhat phan bd déu; 3- chiéu cao d6 bé tong véi vach cao nhét; 0,6- khoang

céach cic nep ngang.

=T7(cm).

W 10xW

2
M _axl o [10xWxlo] _ [10x166,67x110
q 31,12
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Chon 1=70(cm).
Theo diéu kién bién dang:

_Lf< __L
f 128x Ex J =L/] 400

5
1< s 128x Ex J . 128 x1,2x10° x833,33 —101(cm).
400x g 400x31,12

Vay chon khoang céach gifra cdc nep dung van thanh 16i 1a: 1 = 70(cm).

Lép dwng van khuén 16i:

- Lip tlr trong ra ngoai.

- Dua vao ludi tric dac chuan dé xac dinh VL tri'tim _truc cua cac tuong I6i,
ludi trac dac nay dugc xac lap nho may kinh vi, thudc thépva day bat myec.

- Lap dung van khuén cot vao ding vi tri.thiét ké, ldp cac nep ngang va
dung, sau d6 dung thanh chéng xién va diy neered ting do diéu chinh va cb dinh 16i
cho thing dimg, dam bao d6 6n dinh trong qua trinh d6 bé tdng. Bén canh d6 ding
cdc buldng cb dinh khoang cach giira hai mit van dam bao chiéu day tudng 16i.

- Kiém tra lai 1an cudi cing d6'6n dinh'va d6 thang dung cia 16i trudc khi d6
bé tong bang qua doi.

- Chéng trong thang may, cd thé dung phuong phap chdng ngang hodc chng
xién.

7.3. Thi cong cong tac cot thép
Yéu cdu déi véi cot thép:

- Cét thép trude khi gia cong va trude khi d6 bé téng can dam bao bé mit
sach, khong dinh bun dat, khéng c6 vay sit va céc 16p ri, néu c6 ri can dugc co ria
bang ban chai sit.

- Cot thép can duoc kéo, udn va nan théng.

- Cit va ubn cbt thép chi duoc thuc hién bang cac phuong phap co hoc. Sai
s6 cho phép khi cit, udn... theo quy pham.

- Han c6t thép: Lién két han thuc hién bang cac phuong phap khac nhau, cac
mdi han phai dam bao yéu ciu: B& mat nhin, khong chay, khong dit quing khong

c6 bot, dam bao chiu dai va chi€u cao dudong han theo thiét ke.
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- Viéc ndi budc cbt thép: Khong ndi & cdc vi tri ¢6 ndi luc 16n. Trén 1 mit
cat ngang khong qud 25% dién tich tong cong cdt thép chiu luc duogc ndi voi thép
tron tron va khong qua 50% dbi véi thép gai. Chiéu dai ndi budc cbt thép theo quy
dinh thiét ké. Mdi mdi ndi dam bao it nhét 3 vi tri budc : 2 dau va & giira.

- Khi ndi budc cbt thép ving chiu kéo phai dugc ubn moc (thép tron) va
khong can uén méc véi thép gai.

Van chuyén va lap dung cbt thép can luu y:

+ Khong 1am hu hong va bién dang san pham cbt thép.

+ C6t thép khung phan chia thanh céc bo phan nhé phit hgp phuong tién van
chuyén.

Cong tic 1ip dung cbt thép can dam bao cdc yéu cau sau:

- Cé4c bd phan lip dung trudc khong gy trd ngaiccho bd phan lip dung sau, can
¢6 bién phdp cb dinh vi tri cdt thép dé khong gay bién dang trong qud trinh d6 bé
tong.

- Con ké can dat tai vi trf thich hop tuy theo-mat do cbt thép nhung khong nho
hon 1m cho mdt diém ké. Con ké c6 chiéu day bang 16p bé tong bao vé cbt thép va
1am bang vat liéu khong an mon cbt thép, khdng pha huy bé tong.

- Sai 1éch vj tri khi ldp dung c6t thép phai dam bao theo quy pham.

a. Cong tdc cot thép san

Cét thép san sau khi lam vésinh, danh gi dugc van chuyén l1én cao béng can
truc. Sau d6 rai thanh luditheo dung khoang cach thiét ké, va dugc budc bang thép
¢1 mm.

Sau khi budc xong thép san tién hanh ké thép dé bao dam khoang cach 16p bé tong
bao v¢.
b. Cong tdc cét thép dim

Cét thép dam duoc danh gi, lam v¢ sinh sach s€ trudce khi cat udn. Sau do6
dugc cét udn theo dung yéu cau thiét ké.

Cét thép duogc van chuyén lén cao béng can truc thap, sau d6 dugc véan
chuyén vao vj tri 1ap dung. Sau khi 1ip xong van khudn day dam ta tién hanh lip dat

cbt thép, cbt thép phai duoc 1ap dit dung quy cach va ding yéu cau ki thuat.
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C6t dai duoc udn bang tay hodc may, van chuyén 1én cao va lip budc ding
theo thiét ké.

Sau khi lap dit xong ¢t thép dam ta tién hanh tiép cong tac van khudn thanh
dam.

c. Cong tdc cot thép cot

Cét thép cot dugc danh gi va lam vé€ sinh sach sé& trudce khi cit udn va trude
khi d6 bé tong.

Cét thép dugc van chuyén lén cao béng can truc thap, sau d6 dugc van
chuyén vao vi tri lip dung. Thép cot duoc ndi bude, khoang cach ndi thép theo yéu
cau thiét ké, it nhat budc tai 3 diém cho 1 mi néi.

C6t dai dugc udn bang may, van chuyén lén cao v lip budc ding ki thuat
Sau khi 13p dit xong cbt thép cot ta bat dau tién hanhcong tic van khuén.

d. Cong tdc cét thép vich, i

Cong tic cbt thép 16i duoc tién hanh dau tién.

Cét thép 161 dugc danh gi, lam v¢ sinh saeh s€ trudc khi cat udn. Sau d6 duoc
cat udn theo dung yéu cau thiét ké.

Cét thép dugc van chuyén len cao béng can truc thap, sau d6 dugc van
chuyén vao vi tri lip dung. Thép 181 dugc ndi bude, chidu dai neo thép theo yéu ciu
cua thiét ké.

Trong khoang neo thép phai:duoc budc it nhat tai 3 diém, dam bao dang yéu
cau k¥ thuat. Dong thoi phai dit cac thanh cir thép ¢16, khoang cach 50 cm theo ca
hai phuong dé chéng hai.mgt trong van khuon tranh hién tuong chiéu day 16i bi thu
hep.

Sau khi 13p dit xong cbt thép 16i ta bat dau tién hanh cong tic van khudn.
7.4. Thi cong cong tac bé tong
Yéu cau doi véi vita bé tong:

Vita bé tong phai duoc tron déu bang mdy trén, dam bao dong nhét vé thanh

phan.
Trinh ty d6 vt lidu vao mdy tron can theo quy dinh sau:
Trudc hét dd 15% - 20% luong nude, sau d6 dd xi mang va cdt liéu clng

mot lac dong thoi1 dé dan va lién tuc phan nude con lai;
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Khi diing phu gi4 thi viéc tron phu gia phai thuc hién theo chi dan cta nguoi
san xuat phu gia.

Thoi gian tron hon hop bé tong duoc xac dinh theo dic trung ki thuat cia
thiét bi dung dé tron.

Bé tong phai dat mac thiét ké.

Bé tong phai c6 tinh linh dong, dam bao do sut can thiét phit hop véi ting
thiét bi thi cong.C6 thé dung phu gia dé ting tinh linh déng cia bé téng ma van
giam dugc ty 1¢ N/X trong vira bé tong.

Thoi gian tron, van chuyén, dd dam phai dam bdo, tranh lam so ninh bé tong.
Yéu cau khi dé bé tong:

Viéc do bé tong phai dam bao:

Khong 1am sai 1&ch vi tri cdt thép, vi tri cOpypha va chiéu day 16p bao vé cbt
thép. Khong dung dam dui dé dich chuyén ngangibé tong trong cbp pha.

Bé tong phai duoc d6 lién tuc cho.dén khi hoan thanh mot két ciu nio do
theo quy dinh cua thiét ké.

Pé tranh sy phan tang,chiéu cao-roi t-do ctia hdn hop bé tong khi d6 khong
dugc vuot qué 2,5m.

Khi d6 bé tong ¢ chiéu cao roi ty'do 16n hon 2,5m phai ding mang nghiéng
hodc 6ng vodi voi.

Khi d6 bé téng can luu y:

- Gidm sét chat ché hién trang cdp pha d& gido va cbt thép trong qud trinh thi
cOng.

- Mitc d6 d6 day bé tong vao cop pha phai phit hop véi sé liéu tinh toan do
ctmg chiu 4p luc ngang cta cép pha do hdn hop bé téng méi d6 gy ra..

- Chiéu day mdi 16p db bé téng phai cin ctr vao nang lyc tron, cu ly van
chuyén, kha nang ddm, tinh chat ninh két va diéu kién thoi tiét dé quyét dinh, nhung
phai theo quy pham.

- D6 bé tong cot, 16i:cong trinh khong c¢é cdt hay tudng chiéu cao qud 16n
(<2.5m) nén thuc hién d6 lién 1 1an, khong can ding dng voi voi hay mang nghiéng.

- Cao trinh d6 bé tong 16i cot 1a téi cdch vi tri dudi dim 2-8cm.

- D6 bé tong dam ban: D6 bé tdng dim - ban phai tién hanh dong thoi.
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Yéu cdau khi dam bé tong:

- Pam béo sau khi dAm bé tong duoc dam chat khong bi 10, khong bi phan
tang, thoi gian dAm bé téng tai 1 vi tri ddm bao bé tong duoc dam k§ (nude xi ming
ndi 1én mat).

- Bué6c di chuyén cua dam dui khéngvuot qud 1.5 1an ban kinh anh huéng
ctia dAm. Pam bé téng 16p trén thi phai cdm siu vao bé tong 16p dudi dd do trude 1a
10cm.

Bdo dwong bé tong:

- Sau khi d6 bé tong phai dugc bao dudng bang cach phun nuée, thoi gian 3

ngay.

Mach ngirng thi cong bé tong:

Mach ngirng thi cong phai ddt & vi tri ma luc cdt varmomen uon twong doi nhé dong
thoi phdi vudng géc véi phwong truyén e nén vao két cdu.

- Mach ngimg thi cong ndm ngang:ding thanh gd hodc xa gd thép hodc van
khuon dé tao tudng ngin bé tong. Trudc khi do-bé tong phan khu tiép theo can 1am
nham, 1am 4m bé mit bé téng cii bang-nude-xi ming sau d6 phai dam len sao cho
16p bé tong méi bam chic vao bé tdng ¢t dam bao tinh lién khdi ciia két cau.

- Mach ngimg thi cong dimg: Mach ngimg thi cong theo chiéu dimg hodc
nghiéng ciu tao bang ludi thép v6i mat luéi 5 + 10mm. Trude khi do 16p bé tong
moi cling can tudi nudc 1am am 16p-bé tong cii khi d6 can dam k§ dam bao tinh lién
khéi cho két cAu.

-Vi tri mach ngung duroc dém mut dé tranh mat nudc bé tong.

a. Cong tdc bé tong san

Bé tong dim san Méc 300 dung loai bé tong thuong pham va duoc dd bang
can truc thap.

Trude khi d6 bé tong phai kiém tra do sut ctia bé tong va 14y mau thir dé 1am
tu liéu thi nghiém sau nay.

Lam v¢ sinh van san cho that sach, sau d6 dung voi xit nudc cho udt san va
sach céc bui ban do qud trinh thi cong trudc d6 gay ra.

Bé tong phai duoc dam k¥, nhat 1a tai cdc ndt cot mat do thép rat day. Véi

san dé dam bao yéu cau theo ding thiét ké ta phai ché tao cdc thanh cit chit thap
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bang thép, chiéu dai cua cit dung bang chiéu day cta san dé kiém tra thudng xuyén
trong qud trinh d6 bé tong.

Cong tdc bao duong bé tong:

Bé tong mai d6 xong phai duge che khong bi anh hudng boi mua, nang va
phai dugc giit am thuong xuyén.

Sau khi d6 bé tong néu troi qué ning hodc kho thi phai phu ngay 1én trén mit
két cAu mot 16p gitr Ao 4m nhu bao tai, mun cua, rom, ra, cat hodc vé bao xi mang.

Do bé tong sau 4 +7 gid tién hanh tudi nudce bao dudng. Trong hai ngay dau
clr 2 + 3 gid tudi nude mot 14n, sau d6 cir 3+10 gio twdi mot 1an tuy theo diéu kién
thoi tiét. Bé tong phai duoc bao dudng gilt Am it nhat7 ngay dém.

Tuyét d6i tranh gdy rung dong va va cham sau khi d6 bé téng. Trong qud
trinh bao dudng néu phat hién bé téng c6 khuyét tat phai xir Iy ngay. D6 bé tong san
sau hai ngdy méi dugc 1én trén 1am cdc cong viéctiép theo, tranh gdy va cham
manh trong qud trinh thi cong dé khong lamsanh huéng toi chat lugng bé tong.

b. Cong tdc bé tong dam

Bé tong dam duoc d6 bang can truc ciing ldc voi bé tong san.
c. Cong tdc bé tong cot

Bé tong cot dugce ding loai bé téng thuong pham mdac 300, van chuyén 1én
cao béng can truc thap. Cong tac do bé tong cot dugc thuc hi¢n béng can truc.

- Quy trinh d6 bé téng cot dwoc tién hanh nhu sau:

+ Tudi nudc cho wdt vén khudn, tudi nude xi miang vao chd gian doan noi
chan cot.

+ Cao trinh d6 bé tong cot dén dudi mép dam khoang 2-8cm.

+ Mdi dot d6 bé tong day khoang 20 + 30 cm, dung dam dui ddm k¥ rdi méi
d6 16p tiép theo. Trong qud trinh db ta tién hanh gb nhe 1én thanh van khudn cot dé
tang d0 chat cia bé tong.

Cong tdc bao duong bé tong:

Sau khi d6 bé tong néu troi qua ning hodc mua to ta phai che phil ngay tranh

hién tuong bé tong thi€u nudc bi nit chan hodc bi ro bé mat.
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Db bé tong sau 8 + 10 gio tién hanh tudi nude bao dudng. Trong hai ngay
dau ctr 2 + 3 gid tudi nudec mot 1an, sau d6 cir 3+10 gio tudi mot 1an tuy theo diéu
kién thoi tiét. Bé tong phai duoc bao dudng gitr 4m it nhat 7 ngay dém.

Tuyét d6i tranh gdy rung dong va va cham sau khi d6 bé téng. Trong qud
trinh bao dudng néu phat hién bé téng c6 khuyét tat phai xu 1y ngay.

d. Cong tdc bé tong vdch, loi

Bé tong 16i ding bé tong thwong phim Mac 300 duoc van chuyén dén bing xe
chuyén dung, sau d6 dugc van chuyén 1én cao bang can truc thap. Cong tac db bé
tong 161 dugc thuc hién béng thu cong.

Quy trinh do bé tong 16i duwoc tién hanh nhu saii:

- Vé sinh chan 15i sach s&, kiém tra lai d66n. dinhva do théng ding cua cot
14n cudi cung trude khi d6 bé tong.

- Tu6i nudce cho wét van khudn, tudi nurée Xi- ming vao chd gian doan noi
chan 16i.

- Mdi dot d6 bé tong day khoang 20 + 30 cm, dung dam dui dim k¥ rdi méi
d6 16p tiép theo. Trong qua trinh d6 ta tién hinh g6 nhe 1én thanh van khuon 16i dé
tang do len chat cia bé tong.

7.5. Chon may thi cong cong trinh
a. Chon cén truc
- Ta th?iy cong trinh 1a mot cdng trinh cd mat bfmg hinh chtr nhat dai 46,8m;
khéi luong xay dung khéng.cao 1dm, do d6 ta chon loai can truc cd dinh neo vao
cong trinh 12 phit hop nhét.
- Can truc duoc chon phai dap tng duoc cdc yéu cau ky thuat thi cong cong
trinh. Cac thong ) Iua chon can truc: H, R, Q, nang suét can truc.
+ H: B§ cao nang vat:
H = h+h,+ hg+ h;
Trong do:
he:: chiéu cao can nang vat, he = 50,95+1= 51,95(m).
h,: khoang céch an toan, lay trong khoang 0,5+1m. LAy h,= 1(m)
he: chiéu cao cta ciu kién hy=1(m)

h, : chiéu cao cua thiét bi treo budc ldy h,= 1,5(m)
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Ta chon can truc thdp theo yéu ciu lip dung thdp tinh khi ta ldp doan thdp thir 2.
Vay: H=51,95 + 1+ 1,5 + 1=55,45(m)
+ Bé rong nha: 16(m)
+ Chiéu doc nha: 46,8(m)
Nhu vay ta c6 hai diém xa nhit tai vi trf gbc cong trinh ddi dién véi can truc.
Taco:

Ya=16+15+0,2+0,7+0,5=18,9(m); X4 =23,4(m)

Ryer = /18,97 +23,4> =30,01(m).
- Ban kinh nang vat R > 30,01(m).
+ Q: Yéu cau cua can truc 1a phai c6 stc nang &G nangkhdi luong bé tong, cdt
thép, van khuon cot chéng cia mot ca c6 khdi lugng 16n. nhat.
- Ning suat can thiét dé nang duoc khéi lugng cong-viée cia mot ca.
Trong mdt ca 16n nhét ta c6:
+ Khéi lugng bé tong: q; = 36(m3/ca) =136x2,5=90(t/ca).
+ Khoi lugng cdt thép: q, = 3,17(t/ea)
+ Khdi lugng van khudn: qs = 157(m? /ca) =6,6(t/ca)
+ Khoi lugng xa gd tinh 1(m?)van khudn c6 3(m) xa gb 100x100; y= 0,6
qs =0,6x157x0,1x0,1%x3=2,83(t/ca)
Nhu vdy ning suét phéidat 1a:
N,c = 90+3,17+6,6+2,83 =102,6(tan/ca).
V6i céc thong sd yéu cantrén, chon can truc thap TOPKIT POTAIN/23B (dimg cb
dinh tai mot vi tri ma khong can duodng ray).
Cic thong sb ky thuat cua can truc thép:
+ Chiéu cao 16n nhit caa can truc: Hp.x = 77(m)
+ Tam véi 16n nhét cta can truc: Ry, = 40(m)
+ Tam véi nho nhat caa can truc: Ry, = 2,9(m)
+ Stc nang cua can truc : Quax = 3,65(T)
+ Bén kinh cua ddi trong: Ry, = 11,9(m)
+ Chiéu cao cta doi trong: hyg = 7,2(m)
+ Kich thuéc chan dé: (4,5 x 4,5)(m)
+ Van tdc nang: v = 60(m/ph) = 1(m/s)
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+ Van tc quay: 0,6(v/ph)
+ Van tdc xe con: Vyecon = 27,5(m/ph) = 0,458(m/s).
- Tinh ning sut cta cau tryc trong mot ca.
Ning suit cta cau truc duoc tinh theo cong thirc:
N = Qxng x Ky xKig
Trong do:
ng: 3600 /ty 1a chu ky thyc hién trong 1 gio.
Q: Trong tai cua can truc ¢ tim véi R = Q = 3,65(t)
tec: 12 thoi gian thyc hién mot chu ky.
Pé don gian, ta tinh ty theo cong thirc sau:
Tk =ty + th + 2tg + tepg + trge = 1+1+2%x1%1,5+1,5 = 7(phut)
= ng = 8x60/7 = 68 lan/ca
ky = 0,6 — do nang céc loai cAu kién khéc nhau
kie=0,85 — hé s6 st dung th&i'gian
N =3,65x68x0,6x0,85%= 126(taii /ca) >N yociu = 102,6(tan/ca).
Nhu vy can cau du kha ning lam viéc.
b. Chon vdn thang
Chon 2 van thang TP5: Hpy,, =50(m)
Vnang = 7(m/s)
Q=0,5(T)
Van thing dé van chuyén nguoi, vira xdy, trét, gach lat.
+ Vira xay: V = 30% khdi lugng xay ctia mot ca (mdi tang thi cong 15 ngay)
=0,3x135/15 =2,7(m’) = g;=2,7x 1,8 = 4,86(t4n).
- Tai trong cua vira xay, trat, gach lat, vira 16t trong 1 ca:
g = (4,86+4,86x0,7/0,3+762x (0,025+0,02) x 1,8/15+762x0,015%2/15) = 22(t/ ca)
- Chiéu cao yéu cau: H > 50,95(m)
- Nang sudt thang tdi: N = Qxng xky xkig
Trongdo: Q=0,5(t)
ke =1
ki =0,85

ne : S6 chu ky thuc hién trong 1ca
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N = 3600x 8 / ty VO ty= (2XS / V) +tpge+ t g5
=2x50,95/7+12x60 = 734,6(s)
= N =0,5x 3600x 8/734,6x0,85 =16,7(t/ca)
Chon 2 mdy van thang => nang Xuét 34(t/ca), thoa man yéu cau nang.
Nhu véy ta chon 2 mdy van thing TP5 thoa min yéu ciu vé ning suit.
c. Mdy tron vita xdy, trdt
- Khéi lugng vira xy, trat ciia 1 ca 16n nhét ( thi céng trong 15ngay):
+ Vira xay tudng lay bang 30% khéi luong tuong: V, = 3(m’)
+ Vira trdt, 1at: V, =762x(0,025+0,02)/15+2738 x0,025/15= 6,8(m”).
- Nang suat yéu cau: V= Vi+V, = 9,8(m3)
- Chon loai mdy trén vita SB —133 ¢6 cic thong-sb ki thuit sau:

Bang 7.3: Thong s6 ky thuat may trén vira SB-133

Cic thong sb Don vi Gié tri
Dung tich hinh hoc L 1500

Dung tich hinh hoc L 1000

Ning suat m’/h 3,2

Téc do quay Vong/phiit 550

Cong suat dong co Kw 4

Kich thudc hat mm 40

Chiéu dai, rong,cao m 1,12x0,66x1
Trong lugng T 0,18

- Tinh ning suat may trén vira theo cong thic:
N =V, xkyx g x K.
Trong do:
Vie=0,6 x Vi, = 0,6 x 100 = 60(lit)
ky = 0,85 hé s6 xuét liéu, khi tron vira ldy k, = 0,85
ng: s6 mé tron thyuc hién trong 1 gid: ny =3600/t.
CO: tek = t4é vaot tuwont tasra
=20 + 100 + 20 = 140(s)
= ng = 3600/140 = 25,7
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k= 0,85 hé s6 st dung thdi gian
Vay N = 0,06 x 0,85 x 25,7 x 0,85 = 1,11(m’/h)
= 1 camdy tron dugc N=8 x 1,11 = 8,88(m3) vira/ca
Vay chon 2 mdy tron vira SB —133.
d. Chon dam diii cho cét va vdch
- Khéi lugng bétdng trong cot, vach & tang ham 1 16n nhit ¢6 gid tri
V = 17,8(m’/ca). Chon mdy dam dui loai U50 c6 cdc thong sb ky thuat sau:
Bang 7.4: Thong sb ky thuit may dam dui loai U50

C4c thong $O bon vi Gia tri
Thoi gian dam BT S 30
Ban kinh tic dung cm 30-40
Chiéu sau 16p dam cm 20-30
Ning suat m’/ h 3,15

- Niang suat dam dugc xac dinh theo céng thire:
N=2xkx 1o>xA x3600/ (t;+t,)
Trong d6 : ry: Ban kinh anh hudng ctia ¢am iy 0,3m
A: Chiéu daydép BT-can d¢im 0,25m
t;: Thoi gian'dam BT = t;= 30(s)
t,: Thoi gian di chuyén dam tir vi trf nay sang vi trf khéc 13y t,=6(s)
k: Hé s6 hiruich lay k= 0,7
Vay: N=2%0.7x 0,3°x 0,25 x3600/(30 + 6) = 3,15(m’/h)
- Nang suét cia mot calam viée:
N = 8x3,15 = 25,2(m’/ca) > 74,322/5=14,86(m").
- Pé ¢ phong hong héc, ta chon hai dam dii.
e. Chon dam ban ché bé tong dam, san
- Khéi luong bétong can ddm 16n nhét trong 1 ca khi thi cong 1a:
V=0,12%17,4%9,7 = 20,25(m’)
Chon may dam ban U7 cb nang suét 35(m’/ca). Chon 2 may.
f. Xe vdn chuyén bé tong
- Khéi luong bé téng 1 ca 1a 36(m’).
- Otd cho bétong loai KAMAZ—-SB—92B dung tich 6(m’).
105



Sb chuyén xe trong mot ca:
N =Tx0,85/ tx = 8x0,85x60/70 = 6.
Sb xe chd bétdng n = 36/(6x6) = 1
Vay chon 1 xe ch¢ bétdong.
g. Bing théng ké chon mdy thi cong thin
Bang 7.5: Bang thong ké chon may thi cong

Loai may M3 hiéu S6 luong
Can truc thdp TOPKIT POTAIN /23B 1
Pam dii U 50 2
Pam ban U7 2
Van thang TP-5 2
May tron vira SB -133 2

7.6. Cong tac tric dia trong thi cong phin than ¢ong trinh

Cong tac nay do t6 tric dac thycshién, yéu'cau truyén tim cdt , vach vi tri ghép
van khuon cho ting cot, 16i bang muc trén-mat san 1am co s& cho cong nhan ghép
van khuon.

7.7. Cong tac thi cong xay twong hoan thién
a. Cong tdc xdy

- Cong tac xay tudng duoc tién hanh theo phuong ngang trong mot tang.

- Pé dam bao ningsuat lao dong phai chia doi tho thanh timg to. Trén mait
bang tang ta chia thanh cdc phan doan va phan khu cho ting tuyén thg dam béao
khoi lugng cong tic hop 1y, qué trinh cong tic dugc nhip nhang.

- Gach dung dé xay tuong co kich thude 10,5x22x6,5 cm; cuong dd chiu nén
R, = 75 kg/em®. Gach dam bao khong cong vénh, nut né. Trude khi xiy néu gach
kho phai nhiing nudc.

- Khéi xdy phai ngang bang, thing dung, bé mit phai phang, vudng va khong
bi tring mach. Mach ngang day 12mm, mach dung day 10mm.

- Vita xdy phai dam bao d6 déo, dinh, pha trén ding ty 18 cip phéi va c6 Mic 50.
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- Phai dam bao giang trong khdi xay, it nhat 1a 5 hang gach doc phai ¢6 1 hang
ngang. Chiéu cao mdt dot xay la 1,5m thi dung lai sau d6 mot ngay sau mao1 dugc
x4y tiép.

- Sir dung gido thép hoan thién dé lam dan gido khi xay tudng.

b. Cong tdc trdt, ba

- Tién hanh c6ng téc trat sau khi lip dudng dién nudc.

- Cong tac trat dugc thuc hién theo thir tu : trin trat trude tuong, cdt trat sau,
trat trong trudc, trat ngoai sau.

- Yéu cdu: bé mit trat phai phang, thang.

- K¥ thuat trit: trudc khi trt phai 1am vé sinhm@'trat, duc thing nhitng phan
nho ra bé mat trat. Mc trat c6 thé dit thanh nhitng diém hoidc thanh dai.

- Dung thudc thép dai 2m dé kiém tra, nghiémythu. cong tic trat.

c. Cong tdc ldt nén

- Cong téc lat nén duoc thuc hién sau cong tac trat trong.

- Chuan bj 14t: lam vé sinh mit nén.

- Panh d6 dbc bang cach dung thudc de.thuy binh, danh mdc tai 4 géc phong
va 14t cdc hang gach mdc.

- Bo déc ctia nén hudng raiphia’cira;

- Quy trinh 14t nén:

+ Phai cang day 1am moc lat:eho phang.

+ Trai mot 16p xi mang tuong ddi déo Méac 25 xudng phia dudi, chiéu day
mach vira khoang 2 cm.

+ Lat tur trong ra ngoat cua.

+ Phai sip xép hinh khéi vién gach 14t phi hop .

+ Sau khi dat gach diing bot xi ming gat di gat lai cho nuéc xi ming lap day
khe hd. Cudi cling ric xi ming bot dé hit nude va lau sach nén.

d. Cong tdc quét son

- Cong tac quét son tudng dugc thyc hién sau cong tic 14t nén va dé tranh méc
tudng thi viéc quét son duoc thuc hién sau khi trat tudng it nhét 15 ngay.

- Yéu cau:

+ Mt tuong phai kho déu.
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+ Nué6c khé phai khudy déu, loc k.

+ Khi quét son choi dua theo phuong thang dting, khong dura choi ngang. Quét
nude son trude dé kho roéi méi quét nude son sau.

- Trinh tu quét tir trén xudng dudi, tir trong ra ngoai.
d. Cong tdc liap dung khuén cira

- Cong tac 1ap khung cira duoc thuc hién ciing cong tac xay tudng.

- Khuén ctra phai dung ngay thing, géc phai dam bao 90°.

Bdng tong hop khéi lwong cdc cong tdc thi cong phdn thin dwoc thé hién

trong cdc bang tir F.1 dén F.12 phdn phu luc.
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TINH TOAN TONG MAT BANG CONG TRINH

CHUONG 8

8.1. Tinh toan dién tich kho bai

Xéc dinh lugng vat liéu du trir: do cong trinh dung bé tong thuong phém nén

chi can tinh kho bai vat lidu cho cong tac xdy tudng, trat va lat.

Coi khéi luong vita xay bang 1/3 khéi luong tudong va vira trat day 1,5cm.

Két hop véi bang thong ké khdi luong tudng, trat...Dong thoi két hop véi thoi gian

thi cong phén hoan thién tur téng tién do .Ta tinh duogc lugng vat li¢u st dung trong

1 ki ké hoach.

Bang 8.1: Lwong vit liéu sir dung 16n nhit trong 1 k¥ ké hoach (1 thang)

Ximang Cat Gach
TT Tén cong vige KL PM NC DM NC PM NC
kg/m’ Tan m m’ m’ m’
1 Vira xay tuong 80m° 213,02 17 1,15 92 — 156
Viratrat ;
2 80m 213,02 17 1,15 92
tuong, cot
3 Vita nén, tran | 100 m® 4. 116,01 11 1,19 | 119 —

Ay TiA N Y £ R ,
Luong vat li¢u sir dung.hang ngay Ién nhat: 1= ;ﬁx xk, trong do: Rax-

Téng khéi lugng vat ligu st-dung 16n nhét trong mot ky ké hoach; T- thoi gian su

dung vat liéu trong ky k& hoach (30ngay); k=1,2 hé s6 tiéu dung vat liéu khong diéu

hoa. Sau khi tinh todn ta c6 bang sau:

Bang 8.2: Lwong vit liéu sir dung hing ngay 16n nhit

_ ; , Van khudn _
Ximang(t) | Cat(m’) Cot thép(T) () Gach (vién)
m
Khoi lugng | 1,8 12,12 3,17 157 4156

Trong d6 c6t thép va van khudn tinh cho 1 phan khu va lugng yéu cau cho 1 ngay.

Dién tich kho bai tinh theo cong thirc sau:

S=Fxa=

C]d, xXa _ qsdngay (max) X tdt xo

(m*)

q q
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Trong do:

+ F: dién tich can thiét dé xép vat liéu (m®);

+ a: hé s st dung mat béng, phu thudc loai vat li€u chira;

+ qqi: lugng vat liéu can dy trir;

+ q: lwong vat liéu cho phép chira trén 1m*;

+ (sdngay(max): l¥ONE vat liéu sir dung 16n nhét trong mot ngay;

+ tge: thot gian dy trit vat li¢u;

Ta co: tg = ti+ tr+ tz+ ty+ ts;

Véi:

+ t;=1 ngay: thoi gian gitra cac 1an nhan vat liéd theoké hoach;

+ t,=0,5 ngay: thoi gian van chuyén vat liéa tir noinhan dén cong trinh;

+ t3=0,5 ngay: thoi gian tiép nhén, boc d& vat liéu trén cong trinh;

+ t4,=2 ngay: thoi gian phan loai, thi nghi¢m vat liéu,chuén bi cép phéi;

+ ts=3 ngay: thoi gian du trir toi thibugydé phong bat tric.

Vay: Ty = 14+0,5+0,5+2+3=7 ngay.

Thoi gian dy trit ndy khong dp dung cho tit cac cac loai vat liéu, ma tuy
thudc vao tinh chét cua timg loai ma ta quyét dinh thoi gian duy tri.

Cong tic bétdong: st dung:bétong-thuong pham nén bo qua dién tich kho bai
chtra cat, da, soi, xi mang, phuc vu cho cong tdc nay ma chi bd tri mdt vai bai nho
phuc vu cho s6 it cac cong tic phytihu d6 nhitng phan bé tong nhé va tron vita xay
trat.

Tinh todn nha tam-cho.cac cong tac con lai:

+ Vira xay trat.

+ Bé tong 16t.

+ Cop pha, xa gd, cot chéng
Vay luong cdp pha 16n nhét 1a: 157m?

+ C6t thép: luong thép trén cong truong gdm: Dam, san, cot, cAu thang.

Vay luong thép 16n nhit 1a: 3,17 T

+ Gach xay:

110



Bang 8.3: Dién tich kho bai

Thoi
ST 5 gian Dién tich
Vatliécu | Donvi KL VL/m" | Loai kho o 5
T du kho (m”)
trir
1 Cat m’ 12,12 3 L6 thién 7 1,2 34
2 | Ximing Tan 1,8 1.3 | Khokin | 7 1,5 15
3 | Gachxay | Vién 4156 700 Lo thién 5 1,1 33
Vian 5
4 m 157 45 Kho kin 5 1,5 26
khu6n
5 | Cotthép | Tan 3,17 4 Khokin™| 12 | 1,5 14
8.2. Tinh toan dién tich nha tam
8.2.1. Ddn sé trén cong truong
Dan s trén cong truong: N = 1,06 x ( A+B+C+D+E) (8-2)

Trong do:

+ A: nhém codng nhan xay dung ce ban, tinh theo s6 cong nhan co6 mit dong

nhét trong ngy theo biéu dd nhan luc: A= 180(nguoi);

+ B: S0 cong nhan lamwviée tai cac xudng gia cong:

B =30%xA =0,3x180 = 54(nguoi);
+ C: Nhom ngudi ¢'bd phan chi huy va ki thuat : C =4+8 % x(A+B).

Ly C = 6 %x (A+B)=0,06x (180+54) = 14 (ngudi);

+ D: Nhém nguoi phuc vu & b phan hanh chinh : D = 5+6 % x(A+B).

Lay D =5 %x (A+B) = 0,05 x(180+55) =12 (nguoi);

+ E: Cdn bo 1am cong tic y té, bao vé, thu kho:

E =5 %x(A+B+C+D) =0,05x(180+54+14+12) = 14 (ngudi).

Vay tong dan s trén cong truong:

N = 1.06x (180+54+14+12+14 ) = 290 (ngudi).
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8.8.2. Dién tich lan trai, nha tam

Ta gia thiét s cong nhin luu lai trén cong truong dé nghi tra 1a 40%, sb
con lai vé nha riéng.

Dién tich nha ¢ tam thoi:

S; = 40% x290x 0,4 = 47(m?).

Di¢n tich nha lam viéc can bg chi huy cong truong:

S, = 14x4 = 56(m?).

Dién tich nha lam viéc nhan vién hanh chinh:

S;= 12x4 = 48(m?).

Dién tich nha an:

S,=40%x290 x0,5 = 60(m>).

Dién tich khu vé sinh, nha tim: S5 = 20(m?):

Di¢n tich tram y té: S¢ = 20(m2).

Dién tich phong bao vé: S; = 30(m?).

8.3. Tinh toan dwong ndi bd va bd tri cong troong
8.3.1. Tinh todn cdp dién cho céng trinh
+ Cong thirc tinh cong sudt dign nang:
P=oax[ 2 ki xP/ cos@+ 2 koxPr+2 ksxP3+2 kyxPy ] (8-3)
Trong do:

+ o =1,1: hé sb ké dén haohut cong suét trén toan mach;

+ cos@ = 0,75: hé s0.cong suat trong mang dién;

+ Py, Py, Ps, Py lan luot 1a cong suét cdc loai dong co, cong suét may gia
cong str dung dién 1 chiéu, cong suit dién thip sing trong nha va cong suit dién
thap sdng ngoai troi.

+ k1, ko, k3, ks4: hé sb ké dén viéc su dung dién khong déng thoi cho ting loai.

—k, =0,75: dbi véi dong co;

—k, =0,75: d6i v6i mdy han cit;

— ks = 0,8: dién thip sdng trong nha;

— k, = 1: dién thap sang ngoai nha.
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Bang 8.4: Thong ké sir dung dién

, Nhu  cau | Tong
i Cong suat | Kluong ) .
Pi Dbiém tiéu thu _ dung dién | nhu cau
dinh mtrc | phuc vu
KW KW
Can truc thdp 75 KW Imdy 75
Théng tai 2,2 KW 2mdy 4,4
Pl May tron vita 4 KW 2may 8 91,4
Pam dui 1 KW 2may 2
Pam ban 1 KW 2may 2
Mady han 18,5 KW 1 méy 18,5
P2 My cat 1,5 KW Imdy 1,5 22,2
Mady udn 2,2 KW Imdy 2,2
Dién sinh hoat 13 W/m® 48.m” 0,624
Nha lam viéc,baové | 13 W/m? 108 m” 1,4
P3 Nha an, tram yté | 13 W/m” 62 m° 0,8 3,224
Nha tam,vé sinh | 10,W/m” 20 m* 0,2
Kho chira VL 6 W/m” 34 m’ 0,2
Puong di lai 5 KW/km 200 m 1
P4 q S S 1,5
Dia diém thi cong 2,4W/m 625 m 1,5

Vay:

P = 1,Ix ( 0,75%x91:4 / 0,75 + 0,75x22,2 + 0,8x3,22 + 1x1,5 ) =
112,126(KW).
+ Thiét ké mang lwéi dién:

Chon vi tri goc it ngudi qua lai trén cong truong dit tram bién thé.

Mang ludi dién sir dung bang day cdp boc, nam phia ngoai dudng giao thong
xung quanh céng trinh. Dién str dung 3 pha, 3 ddy. Tai cic vi tri ddy dan cit dudng
giao thong bd tri ddy dan trong 6ng nhya choén siu 1,5m.

p, 112,126

Cong suit phan khang tinh todn: Q=
cosg, 0,7

=149,5(KW);

Cong suat bi€u kién tinh todn:

S=\P>+07 =/112,126* +149,5° =186,87(KVA);
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Chon mdy bién thé 320-6.6/0.4 c6 cong suat dinh muc 1a 320KVA do Viét
Nam san xuét.

- Tinh todn tiét dién ddy din: yéu cau

+ bam bao do sut dién dp cho phép.

+ bam bao cuong do dong dién.

+ Pam bao d6 bén cua day.

- Tién hanh tinh toén tiét dién day dan theo d6 sut cho phép sau d6 kiém tra
theo 2 diéu kién con lai:

+Tiét dién day:

Dbi voi dudong ddy dan dién dén phu tai tongsehiéu-dai ddy dan chay xung

quanh cong trinh L=200m. Do d6:

S:M (8—4)
Cx[AU%]

Trong d6: C = 83: h¢ s6 dién 4p day dongs Uy =380 V, Upp= 220 V;
[AU]: B¢ sut dién ap cho phép [LAU] = 2:5(%);

> Px1: tong md men tai cho cac doan diy;

+ Tong chiéu dai ddy din chay xung quanh cong trinh L = 200m.
+ Dién 4p trén 1m dai day:

Vay: 2 Px1 = 112,126x200 = 22425,2(KW.m);

Pxl -3
G D Px _ 22425210 10, 80mm®).
Cx[AU%] 830,025

= chon day déng tiét-dién 50mm>, cuong dg cho phép [ 1]=335(A).
Kiém tra:

3
[ P _112,126x10 =227,42(4) <[1]
1,73xU,xcose 1,73x380x0,75

Vay day dan dua kha ning chiu tai dong dién.

Dbi voi dong dién thip sing va sinh hoat dién 4p 220V véi téng chiéu dai la:
L=300m;

Tinh theo dd sut dién dp theo tung pha 220V:

__ PxL _4TH4x300 4o
kx[AU%]  83x5
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Trong d6: P - cong suit truyén tai trén dudng diy;
L - chiéu dai duong day (km);
K - hé sb dién 4p tra bang;
[AU%] - ton thit dién 4p tra bang [AU%] =5.
Nhu vdy chon ddy dan bang dong c6 tiét dién S = 10 mm®, ¢6 cuong do cho
phép la [1] = 110(A).
Kiém tra theo yéu ciu vé cuong do:

P
=L
Uf

:—4’72:;01000 =21,5(A) <[I]=110(A).Kiém tra theo do bén co hoc: Tiét
dién nho nhat cua ddy boc dén cac may dit trong nhagwoi day dong 1a 1,5mm?. Do
d6 viéc chon diy c6 S =10mm” 12 an toan hop 1y.
8.3.2. Tinh todn cip nudc cho cong trinh
+ Luwu lwong nuwdc tong céng ding cho cong trinh:
Q=0Qi+ Qxt+ Q3+ Q4 (8-5)
Trong do:

n

> A

+ Qq: luu lugng nudc san xuat: Qy=.1,2x kag (1/s);

+n: 12 s6 diém dung nudc;

+ A;: lugng nuée tiéu chuan cho mot diém san xuit dung nude (I/ngay);

+ kg: hé s6 st dung nude khéng diéu hoa. Liy k,=2,3

+ 1,2: hé sb ké dén luong nudc can dung chua tinh dén, hoidc s& phét sinh & cong
truong.

+ 8: 86 gio 1am viéc & cong trudng

+3600: doi tir gio sang gidy

Bang 8.5: Tinh toan lwgng nwée phuc vu cho san xuét

Khéi Tiéu Chllflll QSX(i)
Dang cong tac
lwgng dung nwéc ( m3/ ngay)
Tron vira xay 32m°  [300/m’vira |1
Tron vita trat+lat | 6 m’ 3001/ m’ vila | 1,8
Bio dudngBT 332 m’ 1,5 /m*san | 0,498
Cong tac khac 0,5
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1+1,8+ 0,498 +0,5
8x 3600

= 0,36(1/s).

Q =12x x2,3=0,00036(m’/ s).

+ Q,: luu lugng nude dung cho sinh hoat trén cong truong:
Q. =NxBxk,/(3600x8)
Trong d6: — N: s6 cong nhan vao thoi diém cao nhat c¢6 mit tai cong truong.
Theo biéu d6 tién d6 N= 185 ngudi;
— B: lugng nudce tiéu chudn ding cho 1 cong nhan & cong trudng.
B =18 (1/nguoi);
— kg hé s6 sir dung nude khong didu hoark, = 1,8 42
Vay:
Q, = 185x18x%1,9/(3600x8) = 0,22(1/s).

+ Q3: luu lugng nude dung cho sinh hoat ¢ lan trai:

= NxC xk,, , trong do:
14x3600 ¢ ™

Qs
N~ s6 ngudi ¢ khu nha & =120 nguoi (14y,40% dan sb cong truong)
C- tiéu chuan dung nudc cho 1 nguei treng 1 ngay 40(I/ngay)
K,- hé sd sir dung nuéc khong diéu hoa trong gid bang 1,6
K- hé sO stir dung nuéc khong didu hoa trong ngay bang 1,4
=> Q;=0,22(1/s).
+ Qq: luu lugng nude dimg cho ctru hoa: Qg = 10( 1/s).
— Nhu vay: tong luu lugng nude:
Q = Qi+ Qx+ Q3+ Q4 =0,36+0,22 +0,22+10 = 10,8 (I/s).
+ Thiét ké mang lwéi dwong ong dén:

— Puodng kinh dng dan tinh theo cong thic:

D:\/ 40 _ 108 () 096(m) = 96(mm).
7 xvx1000 3,14x1,5x1000

Vay chon dudng dng chinh ¢6 dudng kinh D = 100(mm).
— Mang ludi dudng dng phu: ding loai dng c¢6 dudng kinh D = 50(mm).

— Nudc 1ay tir mang ludi thanh phd, du diéu kién cung cap cho cong trinh.
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Bo tri téng mdt bang thi cong.
Nguyén tic bé tri:

— Tong chi phi 12 nho nht.

— Téng mit bang phai dam bao céc yéu cau:

+ PBam bdo an toan lao dong.

+ An toan phong chéng chdy, no.

+ Diéu kién vé sinh moi truong.

— Thuan lgi cho qué trinh thi cong.

— Tiét kiém dién tich mit bang.

Téng mdt bang thi cong:
Duong x4 cOng trinh:

— Pé dam bao an toan va thuén tién cho quad trinh-van chuyén, vi tri duong tam
trong cong truong khong can tré cong viée thi cong, duong tam chay bao quanh
cong trinh, din dén céc kho bai chira vat liéu.

Mang luéi cap dién:

— B tri duong day dién doc theoscic bién cong trinh, sau d6 c6 dudng dan dén
cdc vi trf tiéu thu dién. Nhu vy, ‘chiéu dai duong ddy ngin hon va ciing it cit cdc
duong giao thong.

Mang ludi cap nudc:

— Dung so d6 mang nhdnh cut, c6 xdy mot s6 bé chira tam dé phong mat nudc.

Nhu véy thi chiéu dai duong ong ngin nhit va nudc manh.

B tri kho, bai:

— B6 tri kho bdi can gan dudng tam, cudi hudng gié,dé quan st va quan ly.

— Nhitng cdu kién cong kénh (van khudn, thép) khong can xay tudng ma chi can
lam méi bao che.

— Nhitng vt liéu nhu ximang, chat phu gia, son,voi... can bd tri trong kho kho
rdo.

— Bii dé vat liéu khac: gach,cdt can che, chian dé khong bi dinh tap chat, khong

bi cudn trdi khi c6 mua.
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B4 trf 14n trai, nha tam:

— Nha tam dé 6: b tri dau hudng gi6, nha 1am viéc bd tri gin cong ra vio cong
truong dé tién giao dich.

— Nha bép,vé sinh: bd trf cudi huéng gié.

Tuy nhién céc tinh todn trén chi 12 1y thuyét, thuc té dp dung vao cong trudng 1a
khé vi dién tich thi cong bi han ché béi cdc cong trinh xung quanh, tién dau tu cho
xay dung ldn trai tam dd duoc nha nudc giam xudng dang ké. Do dé thuc té hién
nay & cac cong trudng, ngudi ta han ché xay dyng nha tam.

Chi xay dung nhitng khu céan thiét cho cong tic thi céng. Bién phap dé giam
dién tich 14n trai tam la st dung nhan lyc dia phuong:

Mit khdc véi céc kho bii cling vay: can tién thé loi dyng cic kho, cong trinh cil,
cling c6 thé xay dung cong trinh 1én mot vai ting, §au-do don vé sinh cho cic ting
dudi dé 1am noi chtra d, nghi ngoi cho cong nhan.

Véi cdc cong tdc sau c6 thé sir dung khesbai ciia cong téc trude. Vi du nhu cong
tac 1ap kinh ngoai thuc té thi cong sau cdc cong tic van khudn, cdt thép, xay. Do do
dién tich kho chira kinh c6 thé ding ngay kho chira xi ming, thép ( lic nay da

tréng) dé chira.

118



CHUONG 9
LAP DU TOAN THI CONG MOT SAN DPIEN HINH

9.1. Cac co sé tinh toan du toan
9.1.1. Phuong phap lap du todn xdy dung cong trinh
Dy todn cong trinh dugc xac dinh trén co s¢ thiét ké k¥ thuat hoac thiét ké

ban v€ thi cong theo cong thirc:

Gyr =G+ G +GQZD4 +G,+G+Gyp -1

Trong do:

Gxp— Chi phi xay dung cOng trinh;

Grg — Chi phi thiét bi ciia cong trinh;

Gqrpa— Chi phi quan ly duy an;

Gyr— Chi phi tu vin dau tu xdy dung cong trinh;

Gk — Chi phi khéc;

Gpp — Chi phi du phong.
a. Chi phi xdy dung (Gxp) bao gom:

Chi phi phé va thdo d& cdcivat kién-tric cil.

Chi phi xay dung cong trinh chinh, cong trinh phu trg, cong trinh tam phuc
vu thi cong (tinh theo khdi lwong xay dung thuc té).

Chi phi xdy dung nha tam dé & va diéu hanh thi cong.
b. Chi phi thiét bi (Grp) baoe gom:

Chi phi mua sam thiét bi cong nghé.

Chi phi lap dat thiét bi.

Thué va phi bao hiém thiét bi cong trinh.
c. Chi phi qudn ly dw an (Ggrpa)

La chi phi td chirc thuc hién quan 1y du an dugc tinh todn chi phi hodc theo
ty 1€. Khi xac dinh chi phi quan 1y dy 4n theo ty 1¢ thi 4p dung cong thic:

Gorpa = Tx(Gxpy + Grae) (9-2)

Trong do:

T — Dinh murc ty 1& % ddi voi chi phi quan 1y du 4n;

Gxpi — Chi phi xdy dung trude thué;
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Grpu— Chi phi thiét b trude thué.
d. Chi phi tw vin dau tw xdy dung (Gry) bao gom:
Chi phi khao st xay dung;
Chi phi cho cong viéc thudc tur van xay dung nhu: tham tra thiét ké, tham tra
du todn, gidm sat thi cong xay dung cong trinh.
e. Chi phi khdc (Gy) bao gom:
Chi phi 18p dinh mutc don gia;
Chi phi bao hiém cong trinh.
J. Chi phi duw phong (Gpp)
La khoan chi phi dé duy trit cho khéi lwong cong viéc. phat sinh va cdc yéu td
trugt gia trong qué trinh xay dung:
Gpp = Gpp1 + Gpp2 (9-3)
Trong do:
G[f”‘ =(Gy + G + Gy + Gy + Gy ) <k -4
Do1 v6i cong trinh 13p du an: ky, = 10%
DPdi véi cong trinh 1ap bdo cdo kinh té ky thuat: kys = 5%
Gppz — Du phong cho truot gid'tinh theo chi sé gid xdy dung.
9.1.2. Xdc dinh chi phi xdy dung cong trinh
Chi phi xdy dung congstrinh, hang muc cong trinh bao gdm chi phi tryc tiép,
chi phi chung, thu nhap chiu thué tinh trudc, thué gid tri gia ting va chi phi cong
trinh tam dé phuc vu thi cong.
a. Chi phi truc tiép
T=VL+NC+M+TT (9-5)
Trong do:
VL — Chi phi vat li¢u;
NC — Chi phi nhén cong;
M — Chi phi mdy thi cong;
TT — Chi phi tryc tiép khéc.
a.l. Chi phi vit li¢u
VL=a,+ A, (9-6)
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Trong do:

a; — Téng chi phi vat li¢u theo cdc by don gia hién hanh cua tinh 13p don gi4;

A, - Chénh léch gia vat liéu xay dung dugc tinh bang phuong phap bu trir
vat lidu truc tiép hodc bang hé sb diéu chinh.
a.2. Chi phi nhan cong

NC = (b; + by + by + bg+...) xKyc (9-7)

Trong do:

b, — Téng chi phi nhan cong theo don gia gdc;

KV >

b, — Phu cép khu vuc: b, :}]Z_]X K

n

LD >

bs; — Phu cép luu dong: b, = }[Z_]X K

n

b, — Phu cip doc hai, nguy hiém: b, = lf—‘x K

In

DH

Knc— Hé sb nhan cOng.
a.3. Chi phi may thi cong
M=(m; + A, )xKg (9-8)
Trong do:
m; — Tong chi phi may,trong don gia gdc;
K., — H¢ $b may thi cong;
A, - Chénh Iéch gid-ca mdy gilra don gia cli va don gia mai tai thot diém lap
du todn xay dung cOng trinh.
a.4. Chi phi truc tiép khdc
TT = (VL + M + NC) xKy (9-9)
Trong do:
Ky — Pinh mirc chi phi tryc tiép khéc.
b. Chi phi chung
C=Tx P% (9-10)
Trong do:
P — Dinh murc chi phi chung cho tung loai cong trinh;

T — Chi ph truc tiép.
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¢. Thu nhdp chiu thué tinh trude
TL=(T+C) x L% (9-11)
Trong do:
L — Ty 1¢ thu nhép chiu thué tinh trudc.
d. Thué gid tri gia ting
GTGT =G x T™P5; (9-12)
Trong do:
TPt — Thué xuét gid tri gia ting x4y dung lip dit theo luat thué hién hanh.
Chi phi xdy dung sau thué: G=T + C + TL. (9-13)
e. Chi phi xdy dung nha tam dé ¢ va diéu hanh thi cong
Gxpir=G x LT x (1+ T 47) (9-14)
Trong do:

LT — Pinh mirc ty 18 duoc tinh bang 2%:trén-tong chi phi truc tiép, chi phi
chung, thu nhap chiu thué tinh trudc ddi véicdc cong trinh di theo tuyén duong day
tai dién, duong day thong tin lién lac, kénh mueng, dudng 6ng, duong giao thong,
cdc cong trinh dang tuyén khdc va bang-ty 18 1% ddi véi cdc cong trinh con lai.
9.1.3. Cdc vin ban cin cir dé Igp dw todn ¢ong trinh

Pon gia xdy dung co ban ¢ua UBND Thanh phé Ha Noi sé 5481 va
5479/2011 — QD — UBND ngaty 24/11/2011 cia UBND Thanh phé Ha Noi;

Cian ctr vao dinh m&¢ dy todn XDCB ban hanh kém theo Quyét dinh s 1776
va 1777/2008/QD-BXD cua Bo truong Bo Xay dung;

Thong tu s6 04/2010/TT-BXD ngay 26/5/2010 cia B Xay dung huéng din
viéc 1ap va quan 1y chi phi dau tu xay dung cong trinh;

Nghi dinh 103/2014/ND-CP ngay 11/11/2014 quy dinh muc luong tbi thiéu
vung ddi voi ngudi lao dong 1am viée & cong ty, doanh nghiép, hop tic xi, té hop
tac, trang trai, hg gia dinh, cd nhan va cic td chirc khdc ctua Viét Nam c6 thué mudn
lao dong dp dung tr ngay 01/01/2015; tmg véi ving I mic lwong toi thiéu 1a
3.100.000 dong;

Nghi dinh 66/2013/ND-CP ngay 27/06/2013 quy dinh muc luong tdi thiéu
chung; 4p dung tir ngay 15/08/2013 1a 1.150.000 dong;
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Can ctr quyét dinh sé 3796/QD-UBND ngay 16/07/2014 cia UBND Thanh
phd Ha Noi vé viéc cong bd gid nhan cong thi truong va hé sb diéu chinh chi phi
nhan cong, may thi cong ddi v6i cong trinh sir dung von ngan sach trén dia ban
thanh phd Ha Noi. P6i voi ving I, hé s diéu chinh nhan cong K, = 0,8316; miy
thi cong K. = 0,9494;

Thong tu sé 06/2012/TT-BTC ngay 11/01/2012 huéng dan thi hanh mot sd
diéu luat thué GTGT & hudng din thi hanh Nghi dinh sé 123/2008/ND-CP ngay
08/12/2008 va Nghi dinh s6 121/2011/NB-CP ngay 27/12/2011 caa Chinh pha quy
dinh chi tiét va hudng din mét sé diu cua luat thué GTGT;

Can ctr vio cdc ché do, chinh sach hién hanh eua Nha nudc;

Thong tu sb 19/2013/TT-BCT ngay 31/07/2013 elia B6 Cong thuong quy
dinh vé gia ban di¢n va hudng dan thuc hién. Gi4 dién binh quan la 1.508,85
d6ng/kWh (chua VAT) duoc dp dung tir ngay 01/08/2013;

Bang coéng bd gid vat lidu xdy.dung s 01/2015/CBGVL - LS ngay
01/03/2015 cua Lién s¢ Xay Dyng-Tai chinh Ha-Noi;

Mot sb vat liéu khong c6 trong-cong-bo gia duoc 1dy theo cong bd gid cua
cdc nha san xut va cung cép tai thoi diém.Jap du todn.

9.2. Ap dung lap du toan cho cong trinh

Vi¢c dp dung 13p du todn cho_cong trinh dugc thyc hi¢n béng cach do boc
tién lugng sur dung ph?m mém du toan Eta 2012, dya trén cac dinh mirc, van ban cin
ctr dé 1ap du todn va bangcong bd gid vat liéu va ca mdy tai thoi diém 1ap du todn
(bang bao gid quy I nam 2015) tién hanh bp gid tir 46 1ap dugc tong du todn xay
dung cong trinh. Két qua do boc tién luong va téng hop kinh phi hang muc duoc
trinh bay trong bang H.1 va H.2 phan phu luc.

Tir bang tong hop kinh phi hang muc ta ¢6 tong chi phi xay dung cong trinh
12 2.187.126.079(d0ng).

Dién tich ting dién hinh xdy dung cta cong trinh 1a:

14,8x44.,4 = 657,12(m?)

Vay 1m® xdy dyng cta 1 ting dién hinh c6 chi phi la:

2187126079

=3,33(triQuWN § ).
675,12 ( 3)
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KET LUAN - KIEN NGHI

1. Két luén

Qua quad trinh thyc hién dé tai khoa luan tot nghi¢p em dua ra mdt sb két
luan nhu sau:

Pé tai: “Thiét ké chung cwr APAX STUDIO” di dua ra dugc nhiing
budc cu thé trong viéc thiét ké cong trinh, nhu b tri khong gian kién truc,
tinh todn cdc két cau chinh ctia mot cong trinh, 1ap bién phap k¥ thuat va to
chirc thi cong cong trinh. Trong d6, di dua duge.nhitng phin mém thiét ké
kién tric, phan mém tinh todn két cau cong trinh (AutoCAD 2008; Etabs
9.7.3; Safe v12...), phan mém du todn coéng.trinh (Eta 2012, Acitt 2012...)
thay cho céch tinh tay truyén thong ma laindat tfnh chinh x4c cao, rit ngan
tho1 gian thuc hién.

Pé tai tét nghiép mang tinh thyc tién cao, va tir két qua thu duoc dé cing
v&i nhitng kién thtc co duogc trong-qué trinh hoc tap la sy chuin bi can thiét
cho qué trinh lam viéc ctuia em sau khi ra truong.

2. Kién nghi

Ngay nay, cong nghé /dién tirphat trién rat manh va cé stc anh hudng
16n t6i con ngudi. Cac phan mém chuyén dung nganh xiy dung cling ngay
mot trd nén quen thude va-gitip cong viée trd nén dé dang va chinh xac hon
rat nhiéu. Viéc str dung-ching vio qud trinh 1am khéa ludn tot nghiép 12 can
thiét.

Mit khdc, nén sém dua céc phan mém chuyén nganh (AutoCAD, Etaps,
Revit...) vao ddo tao cho sinh vién, dé c6 du thoi gian st dung thanh thao va

tmg dung tt vao khéa luan tét nghiép sau nay.
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